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INTRODUCTION . 

. Knowledge of the factots determining an increase or a decrease of tuberculosis 
is the most logi~a~ and _trustworthy ~asis for ~he fight against this disease·. The mortality 
from tu~rcul?sts m a gtv~n country IS determmed by a great many factors of a biological, 
econOI~llc, social and med~cal ?ature, ~he respective importance of which should be mea
sured m order to determme m a rational manner the best means for its control. 

The Ht>alth Committee decided, in October 1924, to undertake an international 
study of this subject. At its requPst, two studies of a preliminary character were ela
borated: one on the value and interpretation of tuberculosis statistics, 1 another on the 
causes of the decrease of tuberculosis mortality observed in a certain number of countries. 1 

The Tuberculosis Commission formed by the Health Committee in April 1925 decided 
to undt>rtake a general study in several countries on the importance of the various factors 
influencing tuberculosis mortality. 1 

This invPstigation required exact and detailed data on tuberculosis mortality, going 
back as far as possible, and also statistics on the factors influencing its course (nutrition, 
housing, anti-tucerculosis measures, etc.). 

The three Scandinavian countries, Denmark, Norway and Sweden, seemed to offer 
particularly favourable conditions for an enquiry on the factors influencing the incidence 
of tuberculosis, not merely because the necessary statistical data were available, but 
also because they present a geographical and ethnical unity which facilitates the com
p"lrison, and, finally, because the diffetent provinces of Norway and Sweden are far from 
having attained the same point in the evolution of their tuberculosis mortality. 

The plan for a uniform enqmry along parallel lines in the three countries was adopted 1 

during a meeting which took place at Copenhagen at the State Serum Institute under 
the chairmanship of Professor l\ladsen in September 1925. 

Dr. N. Heitmann, Inspector-General of the State Anti-Tuberculosis Services of 
Norway; Dr. G. Neander, Medical Director of the Swedish Natio~al Associ_ati_on against 
Tuberculosis; and Dr. J. Ostenfeld, Secretary-General of the Damsh Association for the 
Fight against Tuberculosis, undertook the enquiry in their respective countries. 

In Norway, Dr. Heitmann received, as f~r ~s the statistic~ part of his task was 
concerned the assistance of the Central Statistical Bureau {Dtrector, Dr. Jalm) and, 
in particuiar, of Miss J. Backer, who was in charge of the vital statistics of this bureau. 

1 Die Tuberkulosestalistik (document C.H.284.1925), by Dr. S. RosENFELD, of Vienna. Analytic 
summary in French and English (document C.H.284(1)). 

I Causes of the Recent Decline in Tuberculosis Mortality (document C.H.291.1925), by Dr. Y. BIRAUD, 
of Paris. 

I. Cf. document C.H.374: Studies of the Tuberculosis Commission, in Annex 72 of th~ verbal pro-
ceedings of the Health Committee's session of October 1925 (document C.647·M.236.1925.lll), pages So 
and following. 
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The results of these three national enquiries were discussed by their authors at 
a second meeting held llt Copenha.,oen in September 1929. At the request of his two 
colleagues, Dr. Ostenfcld undertook to prepare the comparative study of the information 
rollected and to prepare the conclusions. This study, having been approved by 
Dr. Heitmann and Dr. Neander, is contained in the present volume. · 

This volimle also contains valuable and detailed information regarding the general 
mortality, the tuberculQSis mortality, and their evolution in the three countries, as well · 
as non-s on the organisation of anti-tuberculosis activities. The comparison is very 
interesting and the statistical material throws light upon many obscure points· in the 
epidemiology of tuberculosis. It might serve as a basis for further special research into 
~rtain factors determining the tuberculosis mortality, researches which the lack of 
information ha$ hitherto made impossible. . 

We desire here to express our sincere thanks to the three who undertook the enquiry 
and in particular to Dr. J. Ostenfeld, the Rapporteur. · . · 

THE HEALTH SECTION. 



r. FUNDAMENTAL STATISTICAL ELEMENTS. 

DENMARK. 

The figures are based on the official mortality statistics issued hy the Health Depart
ment. By the Law of January 2nd, 1871, physicians examine bodies and issue certificates 
s?t~g the ~ause of de3:th .in the c~e of all deaths in towns and of deaths in the country 
distncts which occur Within two kilometres of a physician's rel'>idence. For other deaths 
in count~ di~tricts, the dea~ ~.ertificate maY: be issued by lay officials (Ligsynsmand). 

Until 1920, regular statistics of the vanous causes of death are therefore given 
only in respect of the urban population. . . 

Since 1920, it has been possible to register all deaths in the country with an exact 
statement of the cause of death. When a certificate is issued by a lay official (Ligsyns
mand), the medical officer obtains a qeclaration from the last physician who treated the 
deceased as to the diagnosis of the fatal illness. Since 1920, therefore, completely reliable 
mortality statistics are availab!e for the entire country. 

There has been a great increase in the number of examinations of bodies by doctors 
in the case of deaths in country districts. In 19I1, such examinations were held in respect 
of 6o per cent of all deaths in country districts; in 1924, 83 per cent; in 1()26, 91 per cent. 
In 1928, the percentage of cases where the cause of death was unk:nov:n or was not 
certified by a physician was only 1.1 per cent. 

Except for investigations regarding the general death-rate, as stated above, figures 
were only available for the urban population until 1920. The Danish statistics of tuber
culosis mortality ·are thus based exclusively on doctors' certificates stating the cause. 
of death. 

Deaths occurring elsewhere than at the place of domicile are nevertheless registered 
at that place, and not at the place of death. The statistics therefore relate to the domiciled 
(legal) population. 

The pqpulation and its distribution by sex, age and locality is calculated by the 
Statistical Department on the basis of the official census returns. 

NoRWAY. 

The general mortality figures in Norway ar~ calculated on the basi~ ?f the total 
number of deaths registered by the clergy and published by the Central Statistical Bu!t;au.• 

It is based for the countrv as a whole on the number of deaths among the domiciled 
population. Until 1918, the number of dea~hs in the e~sting popula~io~ (for Oslo until 
1927) was used for making special calculatmns regardmg country dtstncts and_ towns; 
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but, since 1919 (in Oslo· since 1928), the domiciled population has been used as a 

basisCalculations of the death-rate from all fomlS of tuberculosis and .consumptio':l are 
based on the· medical officers' reports containing causes of deaths, which are published 
in the Health Department's reports. . . . 

In the towns, every certificate stating the cause of death must be_1ssued by a phys~clru;t_, 
while in the country districts the civil authorities issue a declaration of death wh1ch IS 

transmitted to the medical officer, who also receives from the clergy death certificates 
for the urban population. . 

The statistics regarding causes of death based on doctors' declarations are, however, 
not correct. Except for the city of Oslo, they always contain a smaller numbe~ of deaths 
than that declared by the clergy, and the difference was very large, particularly m country 
districts at the beginning of the period under investigation. 

The deaths from causes known fi:om medical certificates formed the following 
percentages of the total: 

Year Total Country districts Towns 

1867 . . 35 
1870 . . .; 39 
18So . 50 38 88 
189<> 56 
I900 83 
:1910 . • . 88 

45 88 
78 93 
86 93 

1920 . • . . 92 92 92 . 

The discrepancies between the information obtained from physicians and from the 
clergy are not the same in the various age-groups; they are greatest in the case of children 
and old persons and smallest in the medium age-groups. . 

Tuberculosis' death-rates calculated directly from the tuberculosis mortality figures 
supplied only by physicians will therefore be somewhat too low, particularly for the 
age-groups in which the deaths reported by physicians are the most incomplete. 

In order to arrive, as far as possible, at the correct figures, the number of deaths 
from tuberculosis among males and females has been calculated for the country as a 
whole, including both rural districts and towns, on the assumption that the percentage 
of tuberculosis cases is the same among deaths from unknown causes as from deaths 
from known causes. . 

By this method the number of deaths from tuberculosis, particularly in the first 
years of the ~riod under investigation, may be placed somewhat too high, as· the number 
of deaths from unknown causes was fairly large. Deaths .from tuberculosis and other 
chronic illnesses come more readily to the knowledge of the physicians than deaths from 
acute il1nesses, and therefore the tuberculosis death-rate given is probably somewhat 
higher than the reality, particularly in the earlier years. In any case, it is certainly 
not too low. . . 

• In the~ of Oslo, .t'!ber~osis mortality is calculated directly on the basis of the 
figures supplied by physiCianS, smce there has always been very little variance between 
the num~r of ~ths from. tuberculosis re~rted by physicians and by the clergy. 

The information regarding the populatiOn of the country classified by sex and age 
is taken from the official reports and calculations on the subject. 
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SWEDEN. 

In x86o, compulsory post-mortem examination by a doctor was introduced in Swedish 
towns. The statistics regarding causes of death are therefore entirely reliable for towns, 
in respect both of the general death-rate and the death-rate from tuberculosis. 

In the country districts, the following procedure was introduced in I9II: registers 
of deaths are kept by the clergy, who enter the cause of death therein (a) in all cases where 
a body has been examined by a doctor and (b) in all cases where reliable information 
is obtainable regarding the cause of death. · 

Where no information is obtainable regarding the cause of death, the clergyman 
states the name of the last doctor who treated the deceased. Every half-year a copy 
of the death registers is sent to the provincial medical officer, who revises and supplements 
the ca\L<;es of death by any information he is able to obtain. Under this system, the 
percentage of cases in country districts in which the cause of death was unknown was 
only 3.26 in 1925, and this figure is steadily falling. · 

· All deaths are recorded at the place of domicile, whether they occur there or not. 
The statistics are therefore complete and reliable: 

• 
* • 

It will be seen from the above! (x) that the tuberculosis mortality statistics in the 
three northern countries are now placed on as accurate a basis as po~ible; (2) ~hat 
entirely reliable information regarding the death-rate from tuberculosis can be giVen 
for certain areas in the three countries·- in Sweden from xgii, in Norway from 1918 
and in Denmark from 1920; (3) that accurate statistics of tuberculosis mort.ality 3:mong 
the urban population only can be given for all three countries, for a much earlier penod -
namely, from about x88o. 



2. PRELDIIXARY REMARKS. 

&fore going into details· in the present investigation regarding the general death- · 
rate from tuberculosis in the three countries, we shall give some general informati.m 
regarding the countries themsel':es• and the number and c?m~sition of their respec?ve 
populations, etc., merely observmg here that the populatiOn m all three countnes IS a 
-common northern branch of the Teutonic race. 

SITUATIOX, PHYSICAL CONDITIONS AND CLIMATE. 

De11mark has an area of 42,927 square kilometres, with a population, according to 
the latest official census (Xovember 5th, I925). of 3A34.555· The country consists of 
Jutland. a peninsula jutting out from Central Europe, and about ISO large and small 
islands. It falls naturally into two main parts, Jutland and the islands, tht' latter of 
which may also be divided into the Funen group, the Zeeland group and Bomholm. 
The country lies between 54° 33', and 5~ 44' N.; it therefore extends over only thr<!e 
degrees of latitude, and the distanc.! from north to south in a straight line is 36o kilo
metres. With the exception ot Holstein, where Jutland joins Central Europe, the country 
is everywhere surrounded by sea; the length of the coast is approximate! y 5,000 kilometres 
(including fjords and bays). 

Denmark co~-ists entirely of lowland, with the exception of Boroholm, which has 
the smJe ch-uacteristics as the Scandinavian peninsula, and the Faroes, a group of rocky 
islands lying out in the Atlantic in 6zo N. lat. More than half the country has an elevation of 
less than 30 metres above sea-level, and the highest point is I72 metres. The country 
is, however, not distincti.rely flat. The soil is uneven and undulating, with streams 
running through small valleys. The rivers are small, but the country is rich in Jakes. 

The climate is of the mild temperate insular type. The average temperature is 
7.&' C. The difference between summer and winter temperature is only about I~ C., 
while this difference in other countries in the same latitude amounts to 280 C. The 
prevai~ wind is from the west, except in spring, when the east wind is equally frequent. 
The wmd reaches gale force on an average fifty-four days in the year. The average 
number of days when the thermomete1· is below freezing-point over a longer or shorter 
~riod is I20 to _I30 _in the middle of Jutland, and 8o to 95 along the coast and on the 
Eland;" There IS ram or snow on ISO days on the average (including twenty-nine days 

• of snow), the total annual fall amounting to about 6oo millimctres . 

• 
• • 
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.Norw_ay lies bet~een sr> s8' and 71° II' N. lat. The length of the mainland in a 
straJght.lme from Lmdes~aes to th~ N~rth Cape is 1,756 kilometres; the coastline is 
3.400 kilometre~ long, Without takmg mto consideration the fjords and bays. The 
arh~ ofhNorwa~ 15 323,79~ squar~ kilometres. Only 30 per cent of the area is productive, 
w I e t e remamder consists of h1lly country, water, marshes, etc., which are uncultivated 
on accou_nt of the nature of the soil and the unfavourable climatic conditions· 40 ooo 
square kilometres of land lies over 1,000 metres above sea-level, and 90,000 squ~re kilo
metres between soo and I,O?o metres. The average height is 490 metres. Owing to 
the ~ulf S~ream and the cunous formation of the sea-bed along the coast, Norway has 
a m1lder chma~e than.any other country in the same latitude, the average temperature 
at the Polar Crrcl~ bemg + 4° to - 5~ C., a!ld in. the eastern and southern part of the 
country .fr?m + 4 to -:- t> ~· The clu;nate 1.s mmst and the rainfall varies from 700 to 
1,400 milh.metres, but IS. cons1der<~:bly h1ghe~ m many districts on the west coast; in a 
country Wit~ such a vane~ eleva~10n the h~1ght ~hove sea-level has a greater influence 
than the latitude on the climate m the vanollS districts . 

• 
• • 

Sweden occupies the eastern part of the Scandinavian peninsula. It is bounded 
on the west and north by Norway and on the north-east by Finland, and is elsewhere 
surrounded by water. 

The area is 448,500 square .kilometres. In 1925, the population was 6,o36,ooo. 
The country lies between 55° 20' and 6go 3' N. lat. Its area is therefore very extensive, 
and the distance in a straight line between the northernmost and· the southernmost 
points is 1,574 kilometres. · 

After Finland, Sweden is the richest country of Europe in fresh water. The lakes 
and rivers occupy an area of 37,900 square kilometres, or 8.4 per cent of the entir"' surface 
of the country. In addition, the country has many fjords and a number of archipelagoes 
both in the east and in the west containing numerous islands, islets and rocks. The 
physical features of the land are w.ry varied. In the north, there are the north Swedish 
highlands, including Norrland, Dalecarlia and Vermland; they include a mountain chain 
with summits up to 2,000 metres, sloping down towards the Gulf of Bothnia and the 
lakes of central Sweden. Here there are numerous, often narrow, river valleys. Then 
comt> the central Swedish lowlands, partly covered by large lakes, and the south Swedish 
highlands, consisting of Sm~land, Vastergotland, Halland, northern Scania an~ Blekinge. 
The highest parts of this district are 300 to 400 metres above s~a-leve_I. A~ m northern 
Sweden this district includes extensive forests of pine and fir, m1xed With brrch and oak. 
Conside~able area~ are cultivated, while there are also extensive districts of moorland 
and peat bogs. The most southern part of the country is the flat region of Scania, which 
resembles the Danish islands. 

, Of the area of Sweden, IS per cent lies within the Polar. Ci~cl~, while the remain~er 
is in the temperate zone. The clima.te ?f n~rthern S'Yeden IS s1milar to that of Rus~1a, 
while the climate of the southern d1stncts IS more like that of Central Europe. The 
difference bt!tween the summer and winter temperature in Sweden is much greater than 
in Western Europe, but, on the other hand, much less than in the interi?r of Russia. 
The maximum summer temperature rises in most _places to about 3o0 C., while the lowe~t 
winter temperature drops to - xso to -zoO C. m the south and - 3o0 to - 4o0 C. m 
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the north. The country being so large, there are wide varb.tions in t~e climate. ~~ile 
the spring advances slowly from south to north, the summe~ comes wtth great raptd~t:~·· 
The pre"\-ailing "ind is south to south-west. !he me~ rn:mfall amounts to 515 mllh
metres, but both rainfall and snowfall vary constderably m different parts of the country. 

POPUL\TION. 

The population in the three northern countries belongs almost exclusively to the 
northern branch of the Germanic race. 

DEN:!LARK. 

The population includes elements born in other countries. This proportion included, 
_J)e'r I,ooo inhabitants: 

29.6 in 1870 
32.2 in 188o 
33-3 in 1890 
37.6 in 1901 
34-2 in 1921 

Of the population of foreign birth, a very large proportion comes from neighbouring 
countries. Denmark is one of the most thickly populated countries in Europe. The 
number of inhabitants per square kilometre was as follows: 

6'].9 in 19II 
74.8 in 1916 
75·9 in 1921 
8o.o in 1925 

The. most ~y populated pa!"l is south-~est Jutland, with 33-9 inhabitants per 
square kilollll'-tre m I9II, and 39-7 m 1925; while the most thickly poptllated is Funen 
with &J-9 in 19II, and 97·7 in 1925· I 

Tht- follolloing table shows the increase in the population: 

I86o . 1,008,362 
18]0 • 1,784,741 
188o 1,¢9,039 
189Q 2,172,380 
19QI • . 2449,540 
19II • 2,757,076 
1921 3,26'],831 
1925 . 3.434.555 . 

Even apart froJ?l the increase in population and area brought about by the union of 
SOtlthern Jutland ~th D~mark in 1920, it will be seen that the population of the 

5 
n 

area was doubltd m the s1xty years from 186o to 1921. a le 
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:rdhe dbii. strihbntion of the population in the towns and country districts has midergone 
cons I era e c ange: 

Number of inhabitants per I,ooo 

Year In country In towns In Copenhagen 
districts (including the capital) alone 

I86o 766 234 101 
I870 75I 249 III 
I88o 719 28I 133 
I89o 666 334 I6S 
I90I 6o8 392 200 
19II 597 403 212 
1921 s66 434 226 
I925 s68 432 225 

· The populati?n of the capital - 700,000 - is remarkably large in proportion to 
t~e tot~ popu~ab?n· The. other Danish towns are, on the whole, very small. Of the 
e1ghty-s1x provmc1al towns m I928, forty-one had less than s,ooo inhabitants, twenty-two 
between 5,000 and IO,?OO, ~d sixteen between 10,000 and 20,000, and only seven had 
from 20,000 to 75,000 mhabitants. · 

The above figures giving. ~e pr?port~ol_l_between the town and country population 
are b~ed on. the purely admm1strative diVIsiOn between towns and country, according 
to wh1ch vanous urban areas (suburbs, stations, etc.) are regarded as belonging to the 
rural districts. If these are included in the towns, about 53 per cent of the country's 
entire population become town-dwellers, while the capital alone accounts for 22 per cent 
of the entire population. · 

The growth in the town population i!? due not so much to the excess of births over 
deaths as to emigration, for which see below. 

NoRWAY. 

From prehistoric times the population of Norway has consisted of Norsemen belonging 
to the Northern branch of the Germanic race, while there are also a small number of 
Lapps, who are of Mongolian origin. There has been a small immigration of Finns to 
the provinces (Fylker) of Troms and Finmark. The non-Norwegian element of the 
population i:>, however, almo~t negligible, and at the last census only amounted to about 
I per cent. · 

At the end of I927, Norway had 2,797,827 inhabitants, so that the country is one of_ 
the most thinly populated in Europe. In I927, there were nine inhabit~nts per ~quare 
kilometre. The most thickly populated districts are around the Oslo FJord and m the 
south-west. The inland and northern districts are thinly populated. In Finmark there 
!s scarcely one person per squa~e kilometre. Though the populat~on pe~ square kilometre 
1s relatively small, however, th1s does not mean that the people hve m Isolated houses at 
great distances from each other. The inhabited areas in the valley.> and_ along the coasts J 

are thickly populated; but, on the other hand, there may be great distances between 
these populated tracts. ·- . . . 

Norwegian towns are, on the whole, very small. Of the s1xty-sev~n to'Ylls eXIstmg 
in I927, thirty-nine had less than s,ooo inhab!tants .. Oslo has 251,ooo 1nhab1tants, after 
which come Bergen, with g6,ooo, and Trondh]em, With 56,ooo. 
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The following table shows the increase in the population: 

1865 
1875 
1890 
1900 
1910 
1<)20 
1927 

. . . 

. . . 
• 

. . 
. . 

. 1,701,756 
1,813,424 
2,000,917 
2,239,880 
2,391.782 
2,649.775 
2,797.827 

In the period under investigation, the population hac; th~efore increased by about 
6s per cent. A great change has taken place in the proportion between country and 
town-dwcllers. 

:Sumber of inhabitants per I,ooo: 

y~ 
lu country Iu towns 

districts 

1865 844 156 
1875 • 817 183 
189o 763 237 
1900 • 720 28o 
1910 . . 712 288 
1920 • • 704 296 
1<)27 . . . 716 284 

The above figures are based on the purely administrative divisions between towns 
and country districts; a great part of the population living near the towns, however, 
actually belongs to the towns. H the people living in thickly populated districts near 
towns are included in the urban population, that population would amount, for the year 
1920, to 370 per x,ooo of the total population. Of the remaining population, 8 per 
a;nt lived in groups of houses in the country and 55 per cent in isolated dwellings. 

SWEDEN. 

As in Norway and Denmark, the population belongs to the North Germanic branch. 
It is very uniform, the only foreign elements being about 7,000 Lapps and 30,000 Finns. 
In 1925. the population was 6,044,840. On the whole, the country is vl'ry thinly populated 
and bas fifteen inhabitants per square kilometre. In Europe, only Norway and Finland 
are more thinly populated. 

The ~ty of t~ po.pulation is very varied. In Lapland there are 0.9 inhabitant 
per square kilometre; m Jamtland and Norrbotten, from three to five while the density 
increa.~ grt:atly in .the ~re southern distr~cts. In Narike and OstergOtland, there 
are thirty to forty mhab1tants per square kilometre; in Blekinge SOdcrmanland and 
Vastmariland, fifty; and in Scania, sixty-eight. ' 
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. The following table shows the increase in the population: 

· 186o 3,823,732 
1870 4,163,64I 
188o 4.572,285 
189° 4,779,695 

.I9oo 5,u6,922 
I9IO 5,499,422 
1920 5.875.763 
I925 6,044,840 

In the period under investigation, the population has therefore increased by 58 
per cent. 

~ost of the popul~tion live in the country district~. but the town population is. 
growmg much more qwckly than the country population. 

Number of inhabitants per I,ooo: 

Y~ar 

I86o 
I870 
188o 
I89o 

·I9oo 
I9IO 
I920 
1925 

In country 
districts 

889 
872 
8so 
8I3 
786 
754 
706 
693 

In towns 

III 
I28 
ISO 
187 
214 
246 
294 
307 

Only three Swedish towns have more than 100,000 inhabitants (including Stockholm 
wi~h 450,000); twelve towns have more than 2o,ooo; twenty between Io,ooo and 2o,ooo; 
th1rty-three between 5,000 and Io,ooo; while forty-three towns have a smaller population 
than 5,000. 

Summary. - While Denmark is one of the most thickly populated countries in. 
Europe, Norway and Sweden are among the most thinly populated. In all three countries 
the population has greatly increased, particularly in Denmark and to a less extent in 
Norway and Sweden. Most of the population live in rural districts. The proportion 
between the population in towns and in country. districts has, however, undergone 
considerable change in all three countries, the town population growing relatively much 
more quickly than the country population. It is a trait common to all three countries. 
that most of the towns are very small. 

The figures given here for all three countries are based on the administrative divisions 
of town and country districts, according to which part of the population living under ' 
urban conditions is counted as belonging to the rural population. 
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DEliOGR.-\PHIC STATISTICS. 

DrsTRIBt"TIO:-l oF PoPt'L.o\TION BY SEX. 

Denmark: Per 1,000 Persons. 
-

j The country as a Copt"nhagen Provincial towns Country districts 
Year I whole 

I llales I Females :I! ales I Females Jllales Females Jllales Females 

l SSo 491 509 I 462 538 486 514 498 502 I~ 

I 1CJOI 487 513 457 543 475 525 501 499 

I 19.21 487 513 454 546 471 529 5o6 494 
19.25 .. ss 5IZ 452 548 I 470 530 515 485 

I I 
. 

Koro:ay: Per 1,000 Persons. 

I The country as a whole Oslo Year I llales I Females Males I Females I 

' I 
! 

I88o 488 I 512 463 537 
'I900 485 515 458 542 
1910 482 518 450 550 

I 1920 487 513 456. 544 

I 1927 486 514 - -

The excess of females is much greater in the towns than in the country. At the 
:1920 census, there were 499 males and 501 females per 1,000 of the rural population 
- i_e~ the two sexes were almost equal - while in the town population in 1920 there 
were 400 males and 540 females per 1,000. 

Sweden: Per I,ooo Persons. 

I 
\ 

The Stockholm Urban population Rural population Year c:ountTy as a whole 

l Mal~ I Femal~ Males Femal"" lila I"" Females Jllal"" Females 
I I I 

188o 486 ' 514 450 550 455 545 491 509 1900 488 512 457 543 400 540 495 505 19IQ 491 509 450 550 462 538 497 503 1920 I 491 509 446 554 465 535 50 I 499 
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As the above tables show, there are more females than males in all three countries; 
but the proportion has not considerably changed in the period under investigation and 
is practically the same in all three countries. 

In the town population alone, the excess of females is now greater in Norway and 
Denmark than formerly, whereas the opposite is the case in Sweden. It is no doubt 
an important contributory factor that the towns attract women more than men; whether 
for domestic work or for employment in certain branches of industry. 

In Sweden and Norway, the two sexes are practically equally represented in the 
country population, whereas in Denmark there has recently been an excess of men. 

DISTRIBUTION OF POPULATION BY AGE. 

Figures relating to this question are. available for Denmark and Norway. 

Denmark. - The Danish population is· divided by age in the following manner 
(relative figures). 

I Year 

1870 I 188o I 1890 I 1901 I 1911 I 1921 

Under IS years • • . 334 338 348 339 335 3II 
IS-I9 years . . . . . 93 go 89 97 92 g6 
2o-24 years • . . 8I 8s 79 84 82 87 ' 76 76 25-29 years • • . . 75 75 70 72 
3o-59 years . . . . 329 316 3II 307 313 325 
Over 6o years 88 .96 102 g8 g8 102 . . . 
Not stated • . • . -- - I 3 4 3 • ---- ---

Total • • I,OOO 1,000 1,000 1,000 I,OOO 1,000 

Norway _The Norwegian population is divided by age in the following manner: 

- Year 

1865 I 1875 I 1890 I 1900 I 1910 I 1920 I 1927 

• 
Under 15 years • 360 343 355 351 348 321 299 . 

g8 94 100 93 97 99 IOI 15-19 years • • • 8g 20-24 years 8I 87 76 84 79 9I . • . 
69 67 77 81 25-29 years 70 72 70. 

• • . 
289 319 30-59 years 305 307 295 295 300 

• • . I08 IIO II4 Over 6o years go 89 ,III IIO . . 
2 - -Not stated - 2 I I 

• • . • --
Total • 1,000 I,OOO 1,000 I,OOO I,OOO I,OOO I,OOO 
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h under 15 years in both countries is less numerous 
As these ~~bles show, tu e _a~~~! 15 and 30 years are more nu~erous, as are a~so 

than formt'rl:}. the aFge-groh psth di-t "bution of the population by age tn the two countnes . th~ O\"er 6o vears. urt er, e "' n 
differs less in· the censuses after xSgo than before that year. . 

FlNdu.Uio"s ;,. tile size of the age-classes between the various censuses are shown 
by the following percentage figures: . . 

De,mark. 

I Year 

1 1ll6o-1s;-o 1 18]0-188o l188o-18qo 1189<>- 1901 1901-1911 11911• 1921 

I l""nder 15 years . 10.4 II-7 . 13.6 9·7 II-4 4·5 . . 
15.8 15-19 years 13·9 6.7 10.5 21.4 7·4 - . . . 

9·6 19 5 6.7 x6.5 1.3 20.9 20-24 years . . . . 
16.3 17.6 13.8 25-29 yt>arS 10.4 10.8 3·6 . . . . 

14·8 16.8 3~9 years . . . . 10.9 5.8 8.5 II.5 . 
17.6 8.6 12.0 17-9 Over 6o years . . . 21.6 19-5 

The population as a 
126 "-hole II.5 10.3 10.3 12-7 12.5 . . . . . . 

Norway. 

I I 186s-1875 11875-1890 

Yean 

I 189"-1900 11')00-1910 1910.1920 11920· 1927 

I I I 

I 1: nder I 5 years • . . 1.9 13-9 IO.J 5.8 2.2 1.7 
1:5-19 }'f'arS 13-5 I.9 16-7 9·4 12.8 2.2 I . . . . 
2o-24 years . . . . 15.0 4·3 23-5 0.7 27-4 J.2 
25-29 years . . . . 9·7 5.8 13.2 2.2 28.4 II.3 
3o-59 years . . . . 7·3 6.2 9·9 8.6 12.6 12.6 
Over 6o years . . . 6.7 37·3 8.2 7·7 12.1: 9·I 

l 
The population as a 

6.9 uS 6.6 5-I whole . . . . . . I0.2 10.9 

• 
It "ill be seen that, both in Denmark and Norway, there were considerable fluctua

tions between the censuses, particularly in Norway. The growth of the population 
between the ages of 20 and 30 years from 1910 to 1:920 in Norway is particularly striking. 
The uneven growth in the various age-classes is presumably due mainly to the varying 
increase in the number of births and the decrease in the population through deaths 
and emigration. 

Although there are divergences in various points in the percentage of increase in 
the two countries at various censuses, nevertheless the movement is, on the whole, in 
the same direction for both countries - in particular, as regards the census figures 
after x8go. . 
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In Sweden, in I9~0, 293 per I,ooo of the population were under I5 years- a somewhat 
smalle~ fi~ure. than m Den_mark and Norway. 

D1stnbut1on by age differs very considerably in the urban and rural populations. 
!he age-classes bet~een I5 and 6o year~ are more strongly represented in all three countries 
m the urban t~an m the rural population; while in the latter there is a relatively larger 
number of children and old people. 

Denmark. - Distribution by Age. 

Copenhag•n Provincial towns I Country districts 
- Years 

t88o I 1901 1 1921 I t88o I 1901 1 1921 I 188o I 1901 1 1921 

3271 
- I 

Under I5 years . 0 282 289 241 344 298 350 353 342 
I5-29 years 0 0 0 286 279 282 269 264 265 239 242 248 
30-59 years 0 0 0 355 350 378 321 306 332 308 294 302 
Over 6o years 0 0 0 76 79 97 82 83 IOI 102 IIO I05 
Not stated . 0 0 0 0 I 3 2 I 3 4 I 2 3 

I,OOO I,OOO I,OOO I,OOO I,OOO I,OOO I,OOO I,OOO I,OOO 

Norway. - Distribution by Age in I920. 

I Towns I Country 
rlistricts 

Under I5 years . 0 0 0 0 275 339 
I5-29 years 0 0 0 0 0 0 304 254 
3o-69 years 0 0 0 0 0 0 383 353 
Over 70 years 0 0 0 0 0 38 54 

Total 0 0 0 I,OOO I,OOO 

The inequality in the distribution by age is also evident on investi~ating small 
districts within the same country. In Norway, for instance, there are few children under 
I5 years and many persons over 70 years in Aust-Agder, Vest-Agder, Sogn and Fjordane, 
Mon and Nord Trondelag, while in the three northernmost provinces there are com
paratively many children and few old ~eople. The age-class I5-29 ye3:rs is relativel_y 
poorly represented in the southern proVInces of Rogaland, Sogn and FJordane, and IS 

more strongly represented in Ostfold, Nordland and Tromso . 

• 
• • 
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Although the distrib~tion by age in the three countries shows disparities in various 
points, there are also pronounced similarities. The difference is much less striking between 
these three northern countries than between the northern and southern European 
countries, and, according to the investigations into distribution by age, the three countries 
form a good basis for the comparisons made in the following investigations into the 
agg1egate death-rate and the death-rate from tuberculosis. 

The follo\\ing figures regarding the distribution by age of males and females in 
the three countries also show that_ the composition of the population by age is practically 
the same in the three countries: 

Distribution by Age. 

I Men II Women 

~nd~ I I I Ov~ 
Under 

Ov~ I ~ IS-19 2G-J9 40..59 6o IS 15-19 2G-J9 40..59 6o years 

·Denmark . . . 351 I 100 275 182 92 328 94 284 189 105 
Norway. . . . 371 101 258 168 102 335 93 277 182 Il3 
Sweden . . . . 338 99 272 182 109 JI2 90 271 199 128 

STATISTICS OF OCCUPATIONS. 

ThsTIUBCTIO:S OF THE ACTIVE POPULATION BY OCCUPATIONS AND PARTICIPATION 

OF WOMEN IN OCCUPATIONS. 

Denmark. -Percentages of the Active Population represented in the Different Occupations. 

I t86o I J8j0 t88o tllgo I C)<> I 1911 1921 

Agriculture, forestry and 
fishing. . . . . . . . 56.1 54·9 53.8 48.6 44·4 36·4 3J.O Industry and trades . . 26.4 25.8 26.o 27·9 29-5 27-9 28.8 Commerce . . . . . . 5-Q 6.8 7·7 9·9 14 81 I6.61 I6.71 Professions s.s• 5-9 1 6.71 . . . . . . 7-3 1 4·7 5-2 5·7 

I Inclodmg transport. 

~ulture is the principal occupation in Denmark, though in I 21 it occu ied a 
=·p~li~r:llermmenumberdo! ped ople thhan.ten years earlier, while the iumber of p~rsons 

rce an m ustry as mcreased. 
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The following division may also be made: 

I. I 2. 3· 
Year Non-dependent Dependent 

persons (other I Servants 
than servants) 

persons 

Per cent P~r cent Per cent 

r86o . . . . . . . 29.2 13.1 57·7 
r88o . . . . . . . 30.0 II.4 s8.6 
1901 . . . . . . . 37·2 8.g 53·9 

The group "non-dependent persons " has increased while the group "servants " 
has decreased, and this tendency has continued since 1901. 

Non-dependent persons are divided by sex as follows: 

Men Women 
Per cent Per cent 

r86o 70.6 29·4 
I88o 70·4 29.6 
Igor 66.2 33.8 
1921 67·3 32-7 

The participation of women in occupations as non-dependants has increased. 
If the male population over 15 years of age alone is taken into consideration, it 

consists predominatingly of non-dependent persons - namely: 

Per cent 

r86o. 91.8 
188o. go.8 
1901. g6.2 
1921. 95·2 

In the period under investigation there has been only a slight increase in the relative · 
number of non-dependent men. The increase is more pronounced among women, in 
accordance with the following figures regarding women over 15 years of age: 

r86o. 
I88p. 
1901. 
1921. 

Per cent 

36·9 
35·8 
45-0 
43·0 

Moreover the number of servants was reduced in the same period, so that the figures 
show a prono~nced increase of women in occupations affording them independence. 
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Among women in the towns there is a greater proportion of non-dependants than 
in the country districts. h'l 

In the to\\ns, 44-7 per cent of all women over 15 years were non_-dependent, w 1 e 
the proportion in the country districts was 40.4 per cent. The followmg table for 1921 
shows the percentage of women among the non-dependent workers: . 

In agriculture . . . • . . • 
In industry and trades . . 
In commerce and transport. 
In professions • . . . . . . 

Per c~nt 

14.6 
18.o 
23-4 
31.8 

Non&ay. - Dislributi<m of the Populati01t by Oecupations. 

1891 1900 1910 
Per cent Per cent Per cent 

Agriculture, forestry and fishing 51.1 44-3 43-4 
Industry . • • • . . • . . . • 21.8 25.8 25.2 
Commerce, navigation and transport 14-5 15-4 15.2 
Professions . . . . . . . . . . . . 4-1 4·4 4-6 

1920 
Per cent 

39-4 
28.8 
18.1 
4-9 

As in Denmark, therefore, agriculture, together with forestry and fishing, form 
the principal occupations of the country. As in Denmark, too, the figures show a relative 
dec-line in this group and a relative increase in the group of industry and commerce. 
The number of persons occupied in industry increased notably from 1890 to 1900 -
namely, by 33 per cent, while the commercial and transport group increased by 19 per 
cent. In the follo\\ing decade there was very little change in these groups, but from 1910 
to 1920 commerce and transport increased by 23 per cent and industry by 15 per 
cent. 

Women.- In 1920, 30 per cent of all women over 15 years had an occupation, in 
the country districts 23 per cent and in the towns 45 per cent. The percentage declined 
slightly between ·1910 and 1920. Almost one-third of all workers were women, and this 
proportion has hardly changed in recent years. Of persons occupied in agriculture, 
20 per cent were women; in industry, 20 per cent; in commerce, 44 per cent; and in 
professions, 40 per cent. The percentage of women in industry has declined in recent 
years .. In 1&jo, about 28 per cen~ of women w~re occupied in industry ; in 1900, 27 per 
cent; m 1910, 25 per cent; and m 1920 about 20 per cent. Commerce, transport and 
professions, on the other hand, occupied a continually increasing relative number of 
women. 

I_n ~920, 32 per cent of a~ occupied women were engaged in domestic work, 21 per 
cent m mdm.try, 19 per cent m agnculture and 18 per cent in commerce. 

The position in Sweden is practically the same as in Norway and in Denmark. 
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In 1920, the percentage of the population engaged was: 

38.5 in agriculture and forestry· 
31.3 in ind11stry; ' 
12.9 in commerce and transport; 
4.6 in professions. 

Of the total area of Sweden in 1920, 9·4 per cent ~as under cultivation, 2.2 per cent 
was under pasture, 59·9 per cent was covered by forests and 28.5 per cent was unproductive 
(rock, marsh, etc.). 

Apar.t fr~m the very extensive forestry and timber industry, Sweden has an impor
tant m mng mdustry. particularly iron-ore mining. There are large mining districts 
(about 15,ooo square kilometres in area) in Orebro Lan and Upland, and further extensive 
districts in Lapland. · 

MOVEMENTS OF POPULATION. 

The migration of the population is of some importance in studying the development 
of{mortality and also occasionally in investigating the death-rate from tuberculosis at 
various periods. · 

This subject is treated in detail with a ·view to determining its importance for this 
investigation. 

EMIGRATION. 

Emigration overseas was formerly greater in Norway and Sweden than in Denmark. 

Denmark. - The following table contains the number of emigrants from Denmark 
in the years mentioned: 

Per Jo,ooo 

187o-1874 24,843 27 
1875-1879 II,6o6 12 
1880-1884 39.939 40 
1885-1889 37,036 35 
1890-1894 44.357 40 
1895-1899 13,882 12 
1900-1904 32,298 26 
1905-1909 35.797 27 
1910-1914 40,878 29 
1915-1919 13,315 9 
1920-1924 29,623 18 

1926 5,804 17 
1927 7.996 23 
1928 7.699 22 
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It will be seen that the figures have undergone consid~ble changes, princip:uty 
as • re,-ult of the cyclical fluctuations in the country's prospenty. They have posstbly 
been more or less affected, too, by the prospects of earning a living in foreign countries. 

Emi.,"Tants are divided by sex as follows: 

Years Males Females 
Per cent Per cent 

r8go-1894 • • s8 42 
1895·1899 • • 57 43 
Ig<>0-190-f 63 37 
1905-1909 . . ~ 63 37 
191G-1914 63 37 
1915-1919 s6 44 
192G-19z.t 65 35 

. 
Emigrants may be divided into the following age-classes: 

189o-1894 .11195·11199 1915-1919 192G-1924 192.5-1928 
Per cent Per cent Per cent Per cent Per cent 

Under 15 years . - . . 19·7 14-3 12.2 10.6 9·9 
15-19 years 

l 
15.0 12.8 10.9 

20-24 years 28.8 30.6 33.1 
25-29 years . . . • 19·0 83·5 16.6 go.8 19.2 86.8 21.1 87·9 
JG-40 years 18.1 15·7 xs.o 
4o-6o years 12.3 s.s 7·8 

· Over 6o years . • • • . 1.3 2.2 2.8 2.6 2.2 

The proportion between. emigration from the towns and from the country districts 
in Denmark is shown by the following figures, which refer on1y to male emigrants over 
15 years: 

189o-1894 189.5-11199 191.5-1919 1920•1924 
Per cent Per cent Per cent Per cent 

Copenhagen. • • • 18.7 25.2 44·1 32·4 
Provincial towns • • . . • 22.1 25-5 24·4 30·5 
Country districts • . . • 59-2 49·3 31·5 37-1 

Occupatiom of Male Emigrants O'IJeT 15 Years• 

189o-1894 189.5-11199 191.5-1919 192G-1924 
Per cent Per cent Per cent Per cent 

Farm and industrial labourers and 
servants . ... . • • 56·4 49·3 36·4 52.6 

Skilled workers • . . . . . . . 27-9 25·7 19.1 22.9 
Kerchants. . . . • . . . . . . 5·1 10.8 23·7 13.8 Other occupations . . • . . . 10.6 14.2 20.8 10.7 

. N_orway;- The followif?.g ta~le gives the absolute figures and the figures per IO 000 inhabitants m respect of enugration abroad: · • ' 
' 
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. 
Total figures Per to,ooo 

Years The country I Rural I The country I Rural I as a whole district• Towns 
as a whole districts Towns 

1S66-1S70 64,642 
I . . 74.403 g,761 S6 go 6g 

IS71-1S75 . . 45,142 34,177 xo,g6s 51 47 70 
1S76-1SSo . . 40,244 31,335 8,gog 43 42 48 
1SSI-IS85 . . 105,704 . 75,287 30.417 IIO 100 144 
. 1S86-1Sgo . . So,g84 53,186 27.7g8 S2 70 123 
ISgi-ISgS . . 61,017 42.456 IS,561 6o 55 73 

·x8g6-xgoo .. . 33.S37 24,663 9.174 31 31 31 
xgox-Igos . l03,Ig5 69,458 33.737 go 8s 105 
Igo6-IgiO . . S7,663 sS.427 2g,236 75 6g 87 
Igii-IgiS 44.552 30,108 14,444 36 35 40 
Igi6-Ig20 . I6,g6g S,8S3 8,o86 13 IO 21 
I92I-Ig2S . . 44.S7I 28,3g9 16,472 33 29 41 

Emigration has varied with economic conditions at home; in bad times it has increased 
and in good times decreased. Since xgn, there has been a great decrease, and in the 
years immediately before the war it remained stationary at about 9,000 per year. There 
was a further drop in emigration during the war, and in xgx8 a minimum figure of 1,226 
was reached. In recent years emigration has again increased. 

At first emigrants mostly came from the rural population, but in the 'seventies a 
change took place, and since that time emigration has been much greater from the towns 
than from the rural districts. 

The variations in emigration from the various provinces are shown by the following 
figures per IO,ooo inhabitants: ' 

1876-1890 1,1891-1900 1901-1910 1911-1915 1916-1920 1921-1925 

Ostfold. . . . . . s6 21 47 21 IO 16 
Akershus. . . . . . 68 20 61 25 IO 18 
Oslo . . . . . . . g6 2g S7 37 21 30 
Hedmark . . IIO 38 76 25 6 IO . . . 
Upland . . . . . x6g 61 II2 41 g IS 
Buskerud IIO 3g 75 25 g 16 . . . . . 
Vestfold 3S 36 77 30 14 26 . . . . . . 
Telemark . . . . So 43 67 Ig 7 25 
Aust-Agder . 68 S8 I4g 62 34 n8 . . . • 
Vest-Agder • . . . . So II4 x66 Sg s6 152 
Rogaland. 107 76 120 6o 20 68 . . . . . 

8 Hordaland s6 3g 73 42 35 . . . . . 
Bergen . . • • . . . 55 34 g3 54 27 47 
Sogn-Fjordane 73 58 73 43 6 24 . . . 
Mon . . . . 55 4g 83 37 7 37 . . . . 28 S<ir-Tr<indelag . S8 so 75 34 IO . . . 16 Nord Tr<indelag S7 53 7g 2g 5 . . 

26 Nordland 40 25 6s 33 7 . . . . . 
46 Tromst'i. 33 20 21 5 IS . . . . . . 

3 6 
Finmark • 64 28 31 g . . . . . 

S2 "16 11 33 '>'L_ - ____ ..._ ____ - ... ~t.. .... l .... "T AC: 
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In the period 18]6-18<)0, the greatest emigration in propo~tion to population 'Yas 
from the eastern provinces, Hedemark, ~pland ~d Buskerud._ Smce then the p~porhon 
has been greatly reduced in these provmces, v;Ith the exception of a temporary mcrease 
b 1901-1910. Since the 'nineties, the greatest emigration has taken place from Aust
A,oder, Yest-Agder and Rogaland, and it has again greatly increased in recent years. . 

Proporii'J,. of Mak aml Female Emigrants 

I The country as a whole I Rural districts I . Towns 
Yoeano I I Male I Foemale :'I! ale Female Ill ale Female 

18]6-18So ·- . 59'1 40-9 59·7 40-3 57-2 42.8. 
1881-1885 . . 55-9 44-1 57-5 42-5 51.9 48.1 
1886-18<)0 . . 58.6 41-4 61.5 38.5 52.8 47-2 
1891-1895 . . 58 42 62.1 37·9 48.6 51.4 
18¢-1900 . . 61 39 64·4 35-6 51.8 48.2 
1<)01-1<)05 . . 6J.6 36·4 65-7 34·3 59-2 40.8 
1<)06-1910 - . 62.1 37·9 66.2 33.8 53-~ 46.2 
19I1-1915 . . 57-7 42-3 62.8 37-2 47-2 52.8 
1916-1920 - . 49-5 50-5 52-7 47-3 45·9 54.1 
1921-1925 - . 66 34 72.1 27-9 55·4 44·6 

The males are in the majority for the country as a whole and also for the rural 
districts. As regards the town..;, the"number of males and females is approxinlately the 
same. 

Divisims into Age-groups of Emigrants 

I Males I Females 
. 

. Yoears 
o-ls 1!1·30 I 3G-45 4S-6o IOvet 6ol O·IS I 15·30 

I 
30•45 4S·6o Ovet 6o 

- yoears years yoears years yean yean yean years years yeiU'I 

18]6-188o 19-5 55-9 17.1 5.6 1.9 26.9 46·4 x6.4 7-7 2.6 
1881-1885 23-5 52-9 16.5 5-5 1.6 27-5 47 16.1 6.9 2-5 1886-1&}o 16.1 61.7 16.1 4·6 x.s 21.3 55-5 IS 5-9 2.3 
18g1-1&)5 · 14.1 64.8 15.1 4·5 1.5 17-9 59-9 14 5-9 2.3 
18¢-1<)00 10 71.8 13.2 3-7 1.3 14.8 63·9 13-9 5-1 2.3 1<)01-1<)05 II.4 71-5 13.2 3-2 07 184 62 13.6 4·6 1.4 xgo6-1910 9-I 74·8 12.6 3 o.s 14.6 666 13-7 3·9 1.2 
1911-1915 8.5 78 10.1 2.6 0.8 II 69.8 14 J.8 1.4 1916-1920 14 59-2 19.2 5·9 1.7 13-4 55-2 21.9 6.2 3-3 1921-1925 6.9 64.1 22.5 5·7 0.8 13.5 57-5 22.4 4-2 2.4 
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The age-group 15-30 has constantly increased, while the other groups decreased 
until xgn-rgxs; in the last two five-year periods tht. age-group 15-30 has again 
declined. 

In order to show the emigration intensity in the various age-classes emi~rrants are 
calculate~ per I?,ooo of the corresponding population for xgox-xgxo, w'hen :migration 
reached 1ts maximum, and for the last five-year period 1921-I925: 

Year I 0-14 \15-19 20·24 25·29130•34135•44 45•59 Over 6o Total 
yt"ars years years years years years years years 

. 

xgox-xgxo: Males. . 28.6 260.5 455·4 237-2 I2g.8 70·9 29-4 7 107.3 
Females . 28.3 132.2 193·9 132.8 74·3 35.1 19-3 7 59.1 

1921-1925: 
Males. . 9·4 ss.3 149·9 II3-7 73·9 48 20.9 3-4 44·7 
Females . g.8 30-5 59·7 54-2 38.6 xg.8 7 4·3 21.9 

The emigration figure is largt>st in the age-group 20-24, after which come 15-19 · 
and 25-29. 

Sweden. - Emigration has been very widespread in Sweden also, though not quite 
so much as in Norway. The following figures show the approximate number of persons 
who have emigrated annually: 

From x86o to 1870 
From x88o to x88g 
From x8go to xgxo 
From xgxx to 1914 
In 1923 . . . . • • 

Persons 

xs.ooo 
38,ooo 
25,000 
xs.ooo 
28,ooo 

Per to.ooo 

38 
85 
so 
27 

47 

Summarv. - It will be seen from the above that emigration L<; much commoner in 
Norway and. Sweden than in Denmark. In Norway, and probably also in Sweden, it 
has greatly hindered the growth of the population; in Norway, the natural growth of 
the population has in som~ periods been reduced by more than 50 per cent. As mo.st of 
the emigrants are of mamageable age, there have also been, as a result, fewer marnages, 
and therefore fewer births. 

For a considerable number of years of the period under investigation, - i.e., since 
xgu - the differences in the propo~tion of. em_igration _from the three countries ha~e 
been considerably reduced, so that th1s question 1s of no Importance, at any rate for th1s 
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period, in comparing the general mortality and the death-rate from tuberculosis in the 
thn--e countries. 

The question may naturally be raised whether the popu!ation has- deteriorated 
through e~"'ation on account of the fact that some _of the h~alth1est an~ fitt~st eleme!lts 
han~ ldt the country, while the weaker have remamcd be~m~. No Wz:ect mformahon 
is a\-a.ilable on this subject, b~t it _is probable ~at the ~u~tat1ve reduction o! the popu
lation brought about by ermgrauon ha;; conSISted prmc1pally o~ a change 1~ th~ age
grouping of the population, particularly m respect of the produ~tiVe ages. This_ crrcum
stance may perhaps acquin; si~ificance whe~ com~g-s~1fic a_reas (c<;mnties, pro
,-inces. etc.) in the same or m different countries; em1grauon mtens1ty, be It noted, has 
differed widely llithin the v~ons counties or pro,inces. 

On the other hand, there is scarcely reason to attach importance to emigration as a 
cause of the change in the age-groups when comparing conditions in the different coun
tries, since, as pointed out above, there is little difference in the distribution of the popula
tion by age in the three countries when the entire population of the country is taken into 
con,ideration. 

lxTER:SAL MIGRATIONS. 

In addition to emigration to overseas countries, there are extensive migrations 
within the boundaries of the three countries themselves, and these migrations might 
conccivably influence mortality and also the death-rate from tuberculosis. The spread 
of infectious diseases such as tuberculosis might be facilitated by the development of 
means of communications; indeed, the spread, of tuberculosis to districts in Norway and 
Sweden which once were only slightly affected, coinciding with easier communications 
to such districts, points to this possibility. The death-rate from tuberculosis among 
the rural and urban popu1ation might also conceivably be affected in certain age
classes. 

But it is an open question whether any importance can be attached to migration 
between parts of the country where tuberculosis is common. Circumstances in Denmark 
do not bear out this assumption. The Danish rural population most affected by tuberculosis 
lives in districts where migration is at its lowest; while, on the other hand the districts 
from which the greatest migration to the towns takes place are situated o~ the islands 
"·here tuberculosis is least prevalent. . ' 

l~oreover: migration _takes place both in ~o~ay and Denmark to such a great extent 
that, m making compansons, It may be defrmtely stated that very little importance 
need be attached to them as a cause of infection. 

Denmark. - If t~e resident J?Opulation is classified according to place of birth under 
only three groups - J.e., the capital, other towns and rural districts - the results are as 
follows: 
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Place of Birth 
Place of residence Year Copenhagen Provincial towns Rural districts ' 

Per cent Per cent Per cent Per cent 

1850 \ 67.8 13.2 19 - 100 

( s.1 64·5 30·4 - 100 
1.3 2.5 96.2 - 100 

I 59-2 16.1 24·7 - 100 
188o 

~ 
3·8 57·3 38·9 - 100 
1.9 3·5 94·6 - 100 

Copenhagen 

~ 
' 57-7 16.3 26 I - lOO 

Provincial towns 1901 
( 3-4 53-4 43-2 - 100 

Rural districts 1.8 4 94-2 - lOO 

' 59.8 16.2 \ 24 - 100 
19II ; 3·8 54-2 41·9 - 100 

2.7 5·3 92 - 100 

~ 59·3 16.9 23.8 - 100 
1921 4·1 52-5 43·8 - 100 

( 2.5 6.2 91.3 - 100 

It is clear that, although there is an increasing tendency towards migration in all 
three groups, the rural population is always the most stable - a fact which implies that 
the proportion of country-dwellers born in rural districts is greater than the proportion 
of town-dwellers born in towns. . 

Thus migration tc..kes place from the country to the towns. 
It the country is divided into small zones, it will be seen what a large number of 

removals take place. • · 

Persons who have removed to these Zones, in Percentages of the Resident Population 
ot the Zones. 

Urban population Rural population 
1901 1911 1901 1911 

Copenhagen . 42-3 40.2 
Zeeland. 0 44·7 55-5 13.1 17·9 
Bornholm. 38.1 39·6 u.s 13.2 
Lolland-Fabter 52-5 53·8 10.2 13 
Funen 47·6 48 10.2 13-7 

0 0 0 0 

South-East Jutland 54·2 52.6 13 16.5 
North Jutland ... 52.2 51·7 7 8.3 
South-West Jutland 57 s6.7 10.8 13.1 
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PaSOIIS rio A.rve rmwtted from U.ese Zones, i11 Percenlages of tile Population 
of tile Places of Birth. 

Urban population Rural population 
1901 1911 1901 1911 

Copenha,oen . 14.2 16.9. 
Zet:Iand 53·8 55-7 z6.I z6.8 

Bomholm. . . 298 34·7 z8.s 29 
I.olland-Falster . 47·9 48·9 23-5 27 -
Funen . . . . 39-2 44·3 22.2 23.1 
South-Ea..--t Jutland 35-7 39·7 29-4 27-4 
North Jutland. • . 37-1 40·7 18.2 20.4 
South-West Jutland 44 45-2 20.6 21.7 

Removals to the towns in Zeeland, I.olland-Falster and Jutland represent more than 
half the resident population. The smallest number of removals are to the towns on 
Bomholm. The removals to the rural.distiicts everywhere form less than one-fifth of the 
n:sident population. The removals from the towns are relatively least numerous from the 
capital; the removals from provincial towns are between 30 and 56 per cent . 

•• • • 

The extent to which removals have increased is shown by the tollowing tablt-, which 
gives the number of inhabitants of each parish or town who were born at their place of 
residence: · 

1850 188o 1901 1911 ·1921 
Per unt Per cent Per unt Per cent Per c~nt 

Copenhagen • . . . . . . . . . 67.8 59-2 57·1 52.1 59·3 
Provincial town.o; in the islands • 52-4 47 48.s 43·4 39-3 
Provincial towns in Jutland . 53.8 45.8 40.8 41.8 39·3 
Rural districts in the islands . 62.7 55-7 sz.s 48.9 46-4 
Rural districtS in Jutland . • 61.1 55 53-7 51-5 51.2 

• Of_ the ~ntire population. of the country, only about half were born in the town or 
pansh m wh1ch they now reside. 

For the last three years exhaustive information can be given of all removals within 
the country; _ 



November 5th, 1925, 
to November 1st, 1926 

Places from which 
removals took place 

Copenhagen . • • • 
Towns in the islands • 
Towns in Jutland . . 
Rural districts in the 

islands . . . . . 
Rural districts in Jut

land . . . . . . . 
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Towns in 
Copenhagen the islands 

2,066 
2,957 
1,301 

8.740 

997 

Destination 

Towns in Rural 
Jutland districts in 

the islands 

Males 

1,670 
1,282 
5.513 

1,015 

II,231 

6,020 
8,029 
1,194 

Rural 
districts in 

Jutland 
Total 

10,944 
15,825 
21,II9 

69,239 

76,032 --- --- ---- --- ---- ---
Total . . 

Copenhagen . . . . 
Towns in the islands . 
Towns in Jutland . . 
Rural districts in the 

islands . . . . . . 
Rural districts in Jut-

land . . . . . . . 

II,130 

7.943 

16,o61 

2,86o 
3.314 
1,556 

II,585 

1,250 

20,7II I 69.786 
Females 

2,598 8,559 
1,309 9.937 
6,6o6 1,6ox 

I,33I 

3.577 

75.471 193,159 

2,193 
1,182 

14,688 

2,991 

55,556 

16,210 
19,166 
2J.455 

65,179 

79.441 
--- ---- --- ---- --- ---

Total . 

November 1st, 1926, 
to November tst, 1927 

Places from which removals 
took place 

Copenhagen . . . . 
Towns in the islands . 
Towns in Jutland . . 
Rural districts in the 

islands . . . . . . 
Rural districts in Jut-

land . . . . . . . 

Total . . 

Copenhagen . . . . 

16.891 

Copen
hagen 

2,823 
2,463 

6,793 

1,634 

13,713 

Towns in the islands . 4,447 
Towns in Jutland . 3,931 
Rural districts in the 

islands . . . . . . 10,364 

Towns in I 
the ~slands I 

1,961 
2,783 
1,302 

8,754 

842 

Destination 

Towns in 
Jutlaod 

Rural 
districts in 
the islands 

Males 

1,740 
1,060 

6,588 
8,869 
1,271 5.451 

1,186 

13,782 

62,954 

5.575 

Rural 
districts in 

Jutland 

1,226 
8II 

II,945 

4,6o8 

77,139 

Total 

II,5I5 
16,346 
22,432 

84,295 

98.972 
------ ---- -----11---

2,963 
3.588 
1,451 

12,276 

23,219 85,257 

Females 
2,845 
1,348 
7.355 

9.574 
II,516 
1,818 

2,662 
1,o66 

16,963 

3,306 

18,044 
21,965 
31,518 

80,944 
Rural districts in Jut-

land . . . . 
1 
__ 3_.3_16_

1 
___ 1_,_o_43 ___ 2_o,_51_5 

Total . . I 

4,141 

80,545 

73.322 102,337 
---1·---

22,058 21,321 254.808 
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:So,~mber 1st, 1927, Destination 

to ~mber JISt, 19>8 I Towns in T . I Rural Rural 
Pb~ from ..-hich Copenhagen the islands 

owns •n districts in districts in Total 
remo'-als took place Jutland the islands Jutland 

Males 

Copenhagen • • . • - 2,501 2,282 8,097 I 1,497 14.377 
Towns in the islands • 3.419 3.409 1,387 10,229 930 19.374 
Towns in Jutland . . 3-090 1,627 7,020 1,436 14,869 28,042 
Rural db-uicts in the 

islands. . . . . . 8,522 12,148 1,301 84.969 5,812 112,752 
Rural districts in Jut-

land. . . . . . . 1,990 1,040 18,217 7.009 112,762 141,018 

Total • . 17,021 20,725 I 30,207 111,740 135.870 315,563 
Females 

Copenhagen . . . . - 3.549 3.517 11,233 3.394 21,6g3 
Towns in the islands • 5,017 4.173 1,584 13,837 1,342 25.953 
Towns in Jutland • . 4.965 1,794 9.418 2,0<)9 21,904 40,180 
Rural d.b-uicts in the 

islands. . . . . . 13.148 16,921 1,643 72,049 4.365 1o8,126 
Rural districts in Jut- ' 

land. . . . . . . 4.266. 1,400 26,749 5,227 107.590 145.232 

Total • . I 27.3¢ 27,837 42.911 104.445 138.595 341 184 

Investigations as to the agH:lasses in which removals take place show that the prin
cipal migrants are young persons in the working age-classes. Children also remove to a 
very great extent . 

Total removals 
Males I Females 

.o\ge 
r.XI.25- I r.XI.26- ,r.XI.27· I I.XI.2S- 1.XI.26- r.XI.27-
1.XI.26 I.XI.27 JI.XIl.28 1.XI.26 1.XI.27 JI.XIl.28 

o-4 years. . . . . 15.317 17.677 33.711 14,309 16,997 32,043 
5-9 " 

. . . . . 8,321 9,265 24,152 8,1o6 8,807 25,364 
lo-4 " 

. . . . . 8,g88 11,750 . 74,247 7.207 9.928 90,545 
15-19 " 

. . . . . 44,104 59.351 85,581 61,114 79.674 97,242 
2o-24 " 

. . . . . 55,216 61,6g1 43.847 56,374 65.793 41,583 
25-29 " 

. . . . . 25.773 30,850 17,875 25,019 30.773 18,o85 
3o-34 " 

. . . . . II,o68 13,991 10,131 11,671 14,307 10,553 
35-39 " 

. . . . . 6,903 8,324 7,263 6,n8 8,147 7.153 
4o-44 " 

. . . . . 5,02£1 5,871 5.593 4.535 5.592 5,307 
45-49 " 

. . . . . 3.758 4.487 4,258 3.577 4.278 4,027 
50-54 " 

. . . . . 2,707 3.179 2,989 2,588 3,089 2,893 
55-59 " 

. . . . . 2,026 2,431 2,154 1,998 2,335 2,096 
00-64 " 

. . . . . 1,363 1,644 1,552 1,272 1,66] 1_,585 
6s-6g 

" 
. . . . . 1,080 1,297 1,031 1,094 1,334 1,173 

7o-t4 " 
. . . . . 662 830 626 736 919 785 

75-79 " 
. . . . . 451 488 329 498 639 416 8o-84 

" . . . . . 199 254 117 296 305 157 Over 85 , . . . . . 63 87 17 115 124 30 X<Jt stated . . . . . 132 93 90 164 100 147 Total . . 193,159 2]3,560 315,563 207.451 254.808 341,184 



-33-

Removals within the capital 

Total I Heads I Dependents I Individuals of households 

1926 . . . . . . II8,377 17,180 32,740 68,457 
1927 . . . . . . 135,825 20,524 40,IIO 75,191 
1928 . . . . . . 135.502 20,056 36,557 78,889 . . 

Norway_.-. The only i~format~on available throwing light on internal migrations of 
the populat10n IS that relab~g _to ~1rth-places obtained at each census since x865. 

The number of persons hvmg m the commune where they were born is shown by the 
following table: 

Year The whole country Rural districts Towns 
Per cent Per cent Per cent 

x86s . 0 . . 0 0 . . . 77·4 82.0 52-7 
1875 . 0 . . . . . . . 73 78.2 49·6 
x89o . . . 0 . . . . 0 70.8 77-2 49·6 
1900 . . . . 0 . . . . 67 74·6 47·7 
1910 . . . . . . . . . 65.8 72-3 50.2 
1920 . . 0 . . . . . . 6x.6 67.2 48·7 

Removals have constantly increased with the improvement of means of communica
tion and the specialisation of business. The movement is most pronounced in the country 
districts. In the towns the relative number of residents who were born there is reduced 
in periods of prosperity by the large number of persons moving into the towns, while it 
is increased in periods of depression when many persons move out of the towns or emigrate. 
This circumstance was most pronounced in the period 1890 to I9IO. 

The migration intensity has always been greater in towns than in rural districts. In 
1920, only 49 per cent of the town population was born in the towns, while 51 per cent had 
moved in. 

If the population is divided into males and females over and under 15 years, the 
following percentages are obtained of persons who at the 1920 census lived in the commune 
where they were born: 

The country as a whole Rural districts Towns 
Per cent Per cent Per cent 

{ Males. • 82 82 83 
Under 15 years Females. 82 82 82 

Total • 82 82 82 

{Males. • 59 66 41 
Over 15 years Females. 52 59 37 

Total . 55 62 39 



There is a relatively small number of removals among children, and fewer women than 
men livro in the commune where they were born. 

Most removals take place within the same province (Fylke}. Most of the population 
mo'\ing into towns comes from rural tlistricts. 



3· THE GENERAL MORTALITY 

IN THE THREE SCANDINAVIAN COUNTRIES. 

· . Tables I ~o IO 1 contain a summary of the general death-rate in the three Scandi 
navtan countnes. 

Table I gives the general death-rate for the entire country, for both sexes combined 
and for each sex separately, in Denmark from I86o to I928, in Norway from I867 to I923 
and in Sweden from I86o to I928. ' 

Table 2 contains information regarding the general death-rate among the rural 
population: Denmark, I876-I928; Norway, I867-I923; and Sweden, I86o-I928. 

Table 3 gives a summary of the general death-rate among the entire town population 
and among males and females: in Denmark for I867-I928; Norway, I867-1927; Sweden, 
x86o-I928. 

Table 4 shows the general death-rate among the total population of the capitals and 
amo~g males and females: Copenhagen, 1876-1927; Oslo, x88r-1925; and Stockholm, 
x86o-1925. 

The tables contain information regarding the general death-rate for the entire period 
under investigation, in some cases for each individual year and in other cases for five
year periods. 

(See Graph r.) 

On examining, in the first place, the general death-rate among the population of the 
entire country (Table x), it will be seen that mortality fluctuates greatly from one year 
to another. This is particularly the case in that part of the period under investigation 
which falls in the last century. After 1900, the fluctuations from year to year in all three 
countries are much less pronounced. On the whole, there has been a decline in the death
rate, which is most clearly illustrated by the figures for the five-year periods. This decline 
is interrupted only by a temporary increase in Norway and Sweden in I916-1920, due 
exclusively to the influenza epidemic of I918-rgx9. This great increase in the general 
death-rate was not so pronounced in Denmark, where, however, influenza was also very 
prevalent in these years. 

In the years x86o-x895. Denmark had, throughout, the highest general death-rate 
and Norway the lowest. After I900, the death-rates in the three countries approached 
each other so closely that they practically coincided. 

1 For easier reference, the tables a1e given together at the end of the volume. 
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Graph 1. 

Cot·RSE OF THE GE:SERAL MoRTALITY IN THE THREE ScANDINAVIAN COUNTRIES. 

(Ralt.s per IO,OOO I lll1abila.Us for each Sex.) 
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In all three countries the mortality among males is somewhat higher than among 
females. I.f the death-r~te among females is taken at 100 in each of the five-year periods,. 
the followmg comparative figures are obtained for males: 

Denmark Norway Sweden 
1860-1864 

: J 105.1 1861-1865 109.1 1865-1869 1866-1870 108.9 II0.8 
1870-1874 : l 105·9 1871-1875 108.2 no.5 
1875-1879 1876-1880 108.3 108.4 188o-1884 

: J 107·5 1881-1885 108.4 108.9 
1885-1889 1886-1890 109.5 105·9 1890-1894 107.8 1891-1895 II2.5 105.8 
1895-1899 II0.6 1896-1900 II2.5 106 
1900-1904 II0.9 1901-1905 108.6 104·5 
1905-1909 108.6 1906-1910 107·3 102.9 
I9IO-I9I4 108.7 19II-I9I5 108.6 103.1 
I9I5-I9I9 104.8 1916-1920 107·5 103.1 
1920-1924 100.3 . 1921-1925 104·3 
1925-1928 99·7 

The movements in the death-rates have throughout been the same for both sexes. In 
the 'eighties and 'nineties the decline in mortality was somewhat greater among females 
~han among males in Norway and Denmark, while the decline of mortality among males 
m Sweden was greater than among women for the entire period under investigation. In 
later years, the fall of the death-raet among males was also more pronounced than among 
wome!l in Denmark and Norway, so that the difference between the mortality of the two 
s~xes 1s now much less than formerly. In Denmark, the rates have practically coincided 
smce 1920. 

A review of the general death-rate among the rural and town populations will be found 
in Tables 2 and 3· 

(See Graph 2.) 

In all three countries mortality is lower in country districts than in towns; the 
difference is, however, much less pronounced now than formerly, since the death-rate had 
declined to a greater extent in towns than in rural districts. The death-rates quoted, 
however, only give an idea of the tendency of development, as a detailed comparative 
study of conditions in town and country would, as already stated, require to take into 
consideration the variations in the distribution of the town and country population by age 
in the various periods. This circumstance is of less importance when comparing tht: 
mortality of the country population with that of the town population in the three 
countries, since the distribution by age in general coincides. 

When investigating mortality among the rural population alone in the three countries 
(Table 2), it will invariably be found that the position is the same as that already described 
for the general death-rate of the country as a whole (Table x). With regard to the town 
population (Table 3), the general death-rate is rather higher in Sweden than m Norway 
from 1860 to 1885; while the mortality among the rural population of Denmark from 1876 
to 1885 lies between the death-rates of the other two countries. In the years previous to 
. 1885, there were great fluctuations in the death-rate from year to year in all three countries; 
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Graph 2. 

Cot"RSE OF THE GEXER.U. MoRT.u.ITY IN THE URBAN POPULATION OF THE THREE 
Sc. .. NDINAVIAN COUNTR~ES. 

(See Table 3-) 
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these !luctuations gradually decreased, and from the middle of the 'nineties the death
~ates m ~he three_ co':mtries closely approach each other. In 1918, there was a great 
mcrease 111_ mortality m Swecl.en and Norway (due to influenza). The same difference is 
not found m Denmark, though there were many deaths from the disease. In recent years, 
the general death-rate has heen lowest in Sweden. 

The death-rate among males and females in f/te town population is shown in Tables 3 
and 4· 

After 1890, t_he rat.es closely appr.oach each other among both males anrl females in 
~he three .countnes, With the exc.epbon of the above-mentioned difference caused by 
u~fluenza m Norway and S'Yeden m rgr8. The death-rate among males is considerably 
h1gher than amon~ females m al.l three count~ies. If female mortality is taken at roo in 
each five-year penod, the followmg comparative figures are obtained for male mortality: 

Denmark 

r86r-r865 
r866-r87o 
1871-1875 
I876-1880 II9·9 
r88o-r884 II8.8 
r885-r889 rr9.2 
1890-1894 II9.7 
1895-1899 123.2 
1900-1904 123-7 
1905-1909 II9 
I9ID-1914 II4.1 
1915-1919 II0.4 
1920-1924 104·4 
1925-1928 101.5 

r86r-r865_ 
r866-r87o 
I871-1875 
r876-r88o 
r88r-r885 
1886-1890 
1891-1895 
1896-1900 
1901-1905 
1906-1910 
19II-1915 
1916-1920 
1921-1925 

Norway Sweden 

122.5 
123.8 
130·5 
123.3 
125·4 
121.5 

II5·9 . I20.2 
120.6 123.8 
rr6.2 n8.2 
II3.1 II5.5 
II4.1 II2.1 
II3.7 108.6 
II0.9 101.4 

The movements in the death-rate were approximately the same for both sexes in 
the last century. In the present century, however, mortality has declined to a greater 
extent among males in the town population in Sweden and Denmark than among females, 
so that the male death-rate is now very close to the female death-rate. In Norway, on 
the other hand, the decline in mortality in the present century has been approximately 
the same for males and females. 

Table 4 gives information regarding the general death-rate in the three capitals. From 
186o to 1890, the death-rate fluctuated greatly from year to year, but such fluctuations 
have become less pronounced in the present century. On the whole, mortality is highest 
in Stockholm and lowest in Oslo. After 1890, however, the death-rates have approached 
closely to each other, particularly in Stockholm and Copenhagen, while in Oslo mortality 
is somewhat lower. 

Table 4 also gives a review of mortality in the three capitals among males and females. 
The death-rate among males is much higher than among females in the first part of the 
period under investigation, while male mortality has declined more than female mortality, 



-40-

so that the rates continue to approach each other, particularly in Stockholm and 

Copenh~n. ·00 th f n · If female mortality is taken at 100 in each five-year pen , e o owmg compa-
rati\-e ntes are obtained for males: 

Denmark Norway Sweden 

18So-1Sl4 . . . 125-3 1881-1885 II7.3 133.2 
1885-1889 . . . 125.6 1886-1890 II9·7 127.2 
1~1&}.t . . 125-3 1891-1895 121.2 126.5 
1895-18«)9 . . . 130.8 1896-1900 122.9 J40.1 
1(}00-1~ . . . 130.9 1901-1905 II6. 129.2 
1905-1909 . . 126.3 11}06-1910 II3.7 126.8 
191Q-19J4 II9.8 19II-1915 II2.9 123.2 
1915-1919 1J4.8 1916-1920 • II0.7 II7.2 
lg20-IC}24 107.6 1921-1925 . II2.6 104-5 -
1925-1928 . . . 102.8 1926 

GENERAL MORTALITY BY AGE-GROUPS. 

With regard to the general death-rate in the various age-groups, detailed reports are 
available for the entire population of Norway and Swerlen, while the corresponding infor
mation from Denmark refers only to the town population. 

_Table 5 contains information regarding the general death-rate in various age-classes 
among males and females in Norway from I867 to 1925 (the country as a whole). 

Table 6 states the general death-rate in various age-classes among males and females 
from ISrz to I921 in Sweden (the country as a whole). 

Table 7 gives the general death-rate in various age-classes among males and females 
in the Danish urban population from I890 to I923· 

Table 8 contains information regarding the general death-rate according to age among 
males and females in Oslo from I87I to I924· 

Table 9 contain.c; corresponding information for Copenhagen from I890 to 1923. 

NORWAY. 

_ Amo~g infants ~der. I :y:ear, ~e death-rate~ regul~ly ~eclined throughout the 
entu-e period under mvestlgation, With the exception of a sbght mcrease in the 'nineties. 
The_ decrease is very pronounced after 1900 as a result of the improvement in child 
hygJt:ne and~ on account of the decr~_in the number of births. The age-group I-IS 
Ye3;f5 shows a nse at the end of the 'etghbes (due probably to epidemics of diphtheria 
•tuch were prevalent at that time). Since the 'nineties there has been a constant 
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de~rease of mortality. The influenza epidemic, howe~er, made itself felt in this age-class 
as m all the succeedmg classes. 

A comp!lriso~ of the death~rate among boys and girls shows that the movements were 
throughout Identical. Amo~g mfants under I year, the death-rate is lower for girls than 
f~r boys, and the same applies to the age-group I-4 years; on the other hand, girls show a 
higher death-rate than boys between the ages of s and IS years. Among young men and 
women, on ~he other hand, developments are not so favourable as among children. Among 
males from IS to 2S years the death-rate rose till the beginning of the 'nineties. For the 
a&e-g~oup 2S-30 years, there was a decrease in the 'seventies and at the beginning of the 
'e~ght~es, but there was a subsequent increase which continued till the beginning of the 
·~metJes. The~ four age-groups show a ~aximum mortality in the period I89I-I89S· 
Smce that penod, the death-rate has declined, but a comparatively· long time elapsed 
before it reached a level below that of I870. For males over 3S years the death-rate has, 
on the whole, declined since I866-I87o; but in all groups there is a tendency to increase 
in the 'nineties, while in I9I8 the influenza epidemic brought about an increase in the 
death-rate amounting tc as much as 33 per cent among young men, though the older 
men were only slightly affected by the epidemic. 

For women between the ages of IS and 2S, the movement of the death•rate has been 
similar to that of the corresponding age-classes among men- i.e., it rose to a culminating 
point in I89I-I8gs. For the age-groups 2S-40 years, the death-rate at first varied com
paratively little and reached its highest point as far back as the- end of the 'eighties. Since 
then it has constantly declined, though the decrease in the rate among women from IS 
to 30 years, particularly in recent times, has been less pronounced than among men, while 
in the ages from IS to 2S years it has shown a slight tendency to increase. In the age-class 
IS-I9 years in I92I-I92S, the mortality among women was, unlike the previous periods, 
greater than among men. 

The movement in the death-rate among women over 40 years has been the same as 
among men. In the period I9I6-I920, influenza greatly increased mortality among 
young women, while the death-rate among elder women was not affected. 

The relatively high death-rate between the ages of 20 and 30 years in Norway, as 
in Denmark and Sweden, is largely accounted for by the prevalence of tuberculosis in 
those age-groups. In the case of men, the death-rate is also affected by accidents - in 
Norway, particularly, by drowning. _ 

It is of interest to investigate mortality in the various age-groups separately for the 
town and country population. It has only been possible to examine this question in 
respect of Oslo (see Table 8). This table shows that the death-r_ate ~ ~slo h:'-s moved _on 
largely the same lines as in the country as a whole. The decline m mfantJle mortality 
has, however, been more pronounced in Oslo, '":bile developments in the case of young 
people have been more favourable in Oslo than m the rest of the country. 

If the death-rate among the town populati?n i~ compared with that ~mong the 
country population for the various age-cl~sses, _1t will be seen t~at mortality amo~g 
children from IO to IS years was formerly ~gher m the towns than m the country, while 
for the period round about I920 the oppostte was the case. 

The decline in infantile mortality, especially in the case of chil~ren und_er I :y:ear, 
has been much greater in the towns than in the co~nt~y, so that there IS now l_Jttle ~He
renee between the two. This is apparently d~e pnnc1pally to the fact that child hyg~e~e 
has made greater progress in the towns than m the country. The same phenomenon IS 
also apparent in Denmark and Sweden. 
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The relatiwly low death-rate in the towns among men between 20 and·JO years and 
among women between 20 and 40 years is also note~orthy. . Among men ?ver 30 years 
and women 0,-er 40 years the death-rate is lower m the country than m the towns 
There is reason to bdiew that these facts regarding Norway also apply to Denmark and 

Sweden. bo f th t" The follo"ing table shows the death-rate pee Io,ooo a ut I920 or e en 1re 
country, the rural population, the town population and Oslo: 

I 
Femal~ i I Males 

• 

I ' A~ I~ I The Rural po- Town po-l •countrY as i Rurnl. po- Town po- O.lo country as pulatiou pulation Oslo 
I . j a ..-bOle pulabou pulation a ... -hole 

I o-Iyeac. 613-4 6o6 720.91 756.6 484-3 464 544·6 5I3.6 I -
67-6 62.3 839 87.I 6o.I 57 69-3 76-3 ' I-4 years . . I 3I-9 3I.4 33-I I 30.I 28.8 28.5 29-5 26.8 ' 5-9 .. . . . 

l Io-q 26.8 . . 23-3 24.I 2I I7 27-4 25 2I .. 
J8.9 I 

48-3 48-5 47-9 42·6 49-I 52-7 4I-9 ! I5-I9 •• . . 
2o-24 .. . . 8o.6 84 73-5 57-9 63·4 ti<).I 54.I 49-5 
25-29 .. . . 75-3 75-5 74-9 67-3 63-4 68 55-5 49-3 
3Q-39 .. . . 66.8 61.8 77-5 76-4 63-4 66 57-9 54-9 

i 4o-49 .. . . 76-4 66.5 g8.8 110.3 71-7 6<).2 76-4 75-8 
so-59 .. . . I25-5 110.6 I63.7 183.7 III IOS.I 123-4 I25.1 
6o-6<) .. . . 266.2 237-2 355-9 374-6 221.5 210.5 247 26I.7 
70-79 .. . . 6_t6 599-3 821.9 911 563.8 536-9 634-8 634-3 
Over So yean 1,849·8 I,So7 2,o8o.8 2,456-3 I,661.3 I,644.8 1,7I6.2 1,829.6 

Total .. I28.I . 126.3 I32.6 I28.5 I22.3 124-4 117-5 113.8 

For children under 5 years, Oslo has a higher mortality than all the other towns and 
the country districts, except for girls under I year, who have a lower death-rate in Oslo 
than in other towns, but not so low as in the country districts. 

From 5 years to 40 years for males and to 50 years for females the death-rate in Oslo 
is very low; but, with regard to the higher age-groups, the capital is in a worse position 
than the remainder of the country. From the age of 30 years, the mortality among 
men is higher in Oslo than in the country districts, and from the age of 40 this is also the 
case for women. · 

The lower mortality iJ_t the towns, espec~ally in Oslo, for young people is possibly 
caused by the above-mentioned numerous nugrations to the towns. Their effect is, in 
the first place, ~hat a stream of healthy J?COple go from the country to the town, reducing 
the death-rate m the_ towns for the particular age-groups of these persons. 

_:Many of the nugrants, ho"':ever, cannot adapt themselves to town life. If they 
fall ill, they of_ten go back to the1r homes, a1_1d thus further increase the mortality among 
young people m those places. If they fall ill after the la.pse of several years, however, 
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they remain in the towns and thus increase the death-rate for the older age-classes in 
the towns. 

The importance of these factors cannot, however, be shown by statistics. 

SWEDEN. 

Table 6 ~ontains information regarding the general death-rate in the country as a 
whole for vanous age-classes, separately for males and females, in five-year periods from 
18gi-I895 to 1916-Ig2o. The death~rate in the last five-year period was greatly affected 
by the outbrea~ of th~ influen.za epidemic in th~t period. This extraordinary circum
stance resulted m ~n ~ncrease m the death-rate m many of the groups investigated. 

~part from this Circumstance, there has been a pronounced decline in the mortality 
o_f children under IO years, regularly distributed over the entire period under investiga
tiOn. In the age-group 10-14, there was a decided decline in the death-rate of boys, 
whereas the decline in the mortality of girls only began after 1905. 

In the case of males in the age-group 15-24 years, the death-rate has remained on 
the same level during the period under investigation, while for young women in the same 
age-group mortality declined from 1900 onwards. The mortality in these groups is 
much higher in Norway than in Sweden. In all the other age-groups there is a more or 
less pronounced tendency towards a constant and regular decline in the death-rate, 
both in the case of men and women. 

DENMARK. 

. Table 7 contains a review of the general death-rate for the town population of the 
country as a whole. Generally speaking, there was a regular decline in the mortality 
of all age-classes for the whole period under investigation (18go-I894 to Ig2o-1923). 
Among young people there was, however, a rise in the death-rate during the years of the 
influenza epidemic, while the decline in the mortality of young women is always less 
pronounced than in the case of the older age-classes. 

If conditions in Copenhagen alone are considered (Table g), it will be seen that, in 
the age-class 0-4 years, there was a great decline in mortality both among boys and 
girls, which was much more pronounced than in the urban population as a whole. Among 
males, the decline in the death-rate in Copenhagen was approximately the same as in 
the urban population elsewhere; and it is only in the older age-classes that the decline in 
the death-rate is less marked in Copenhagen. 

Among women, the decline in the death-rate in Copenhagen is less pronounced from 
15 to 19 years, while in the following groups the decli~e is. approximately t~e same_. and 
therefore inconsiderable. Among elder women, the decline m the death-rate IS practically 
the same in the two groups. . . . . 

Table 10 contains a comparison of the general death-rate m 1920-1924 m the vanous 
age-classes in the country as a whole, in the rural population, in the provincial towns 
and in the capital, so that it is possible to make a co~parison in this respect with Norwa_y 
for the same period. This table shows that, for children under 5 y~ars, the death-rate _Is 
lower in the country than in the towns. Among the male populatiOn,_ t~e death-rate. m 
the age-group 5-14 years is practically the same in the three groups, while m the followmg 
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Graph 3. 

DECRE .. :\SE OF THE GE!\ER..:U. MoRT ... llTY BY AGE AND SEX, FROM I88g-1892 TO I9I9· 
Ig22 I~ NoRWAY, A.'\D FROM ISgi-1895 TO 1920 IN SWEDEN (WHOLE COUNTRY). 
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Graph 4. 

DECREASE OF THE GENERAL MORTALITY BY AGE AND SEX IN THE URBAN POPULATION 
OF DENMARK FROM 1890-1894 TO 1920-1923 AND IN NORWAY FROM 1889-1892 TO 
1919-1922. 
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Grapb 5. 

DECREASE OF THE GE:SERAL MORTALITY BY AGE AND SEX AT COPENHAGEN 
FRO:ll I&}o-1894 TO 192o-1923 AND AT OsLO FROM 1891-1895 TO 1921-1924. 

(See Table 12.) 
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age-classes m~rtality is ~igher in t.he towns than in the country; after 35 years, mortality 
among .males Is greater m the capital than in the provincial towns. 

Wtth ~egard to females, ~he. death-rate is the same in the age-classes in all three 
groups until the age of 45, while m the older groups the towns show greater mortality 
than the. CO?Jltry, and the death-rate in the capital rises until it greatly exceed<; that of 
the provmctal towns. 

(See Graphs 3 and 4.) 

Table II contains a summary of the proportional decline in the death-rate according 
to age in Norway and Sweden (in Norway, 1889-1892 to 1919-1922; in Sweden, I891-1895 
to 1920). The decline among men is, on the whole, more pronounced in Norway than 
in Sweden, and the same also applies to women, with the exception of the age-group 
20-24 years. . 

The table also contains a comparative summary of the percentage decline in the death
rate among the town population according to age, in Denmark and Norway (in Denmark, 
189o-1894 to 1920-1923; in Norway, x889-1892 to 1919-1922). 

Among the male population, the decline is greatest in Norway among children up to 
4 years, while in all other groups the proportional decline in mortality is more pronounced 
in Denmark. 

With regard to females, the death-rate among girls up to 4 years is declining in Nor
way to a greater extent than in Denmark. In the age-group 5-24 years, the decline is most 
pronounced in Denmark, while for subsequent groups Norway shows a greater decline in 
mortality. 

(See Graph 5.) 

Finally, Tahle 12 contains a comparison of the decline in the death-rates in Copen
hagen and Oslo. Except for the age-group 0-4 years, the de.cline is greater among males 
in Copenhagen than in Oslo. 

With regard to females, the position is somewhat u~even. In the age-~oup 0-4 years, 
the decline is greatest in Oslo, and from 5 to 14 years m Copenhagen, whtle m the older 
groups the decline is greater in all cases in Oslo. 

GENERAL MORTALITY BY PROVINCES IN EACH COUNTRY. 

NORWAY. 

The most detailed information is available for Norway. In this country, whe~e the 
natural conditions, climate and living conditions are so diverse, the death-rate Will, ?f 
course, vary in different parts of the country. In Tables 13, 14 and I$ t~e death-rate Is 
calculated in each province (Fylke) from x867-1870 to _I916-1920, a_nd IS gt_ven separately 
for town anrl country from x88x-:J;885. When companng the provmces with each other, 



it mll$t be n·membered that a difference in the general death-rates does not necessarily 
imply that the morta.Ii_ty !.:> a~tually higher in ~ne provin~e than in. another. It m~y be 
cau..~ by a different diStnbution of the popu.lahon accordmg to age m the two provmces. 
The g;-neral death-rates may, however, serve to illustrate the main Jines in the develop-
ment of mortality in various parts of the country. . 

The fol.lo\\ing remarks refer to the figures for the rural popu.lahon. 
In 1S61-18]0, the death-rate was comparatively low in the eastern inland provinces 

and high on both sides of the Oslo Fjord, and particularly so in the southern districts, 
both along the coast and inland. In the western districts and in Trondelagen, the death
rate was at that time wry low. FarthE-r north it was considerably higher. In the 'seventies, 
the death-rate declined greatly in most of the eastern provinces, but rose again in the 
'eighties. In the southern pro,inces, there was a stE-adily declining tendency in the 
'seventies and 'eighties, "ith the greatest decline in Aust-Agder and a smaller one in Vest
Agder. There were very small changes in the western provinces from 1870 to 1890. In 
Tronddag the death-rate declined, and also, though to a less extent, in Norrland. In 
Trom..-.6 and Finmark in this period the position appreciably improved. 

In I891-1&}5. the above-mentioned position was considerably changed. There was 
a low death-rate in a.1.1 the eastern districts. In the southern districts it was relatively 
high and in the west was favourable. In Trondelagen the position became worse, 
however; but on the whole mortality was declining. 

The Central Statistical Bureau has undertaken a standard system of calculating 
death-rates in the provinces (Fylke), \\ith the entire population of the country 
as a standard population, divided into age-groups in accordance with the census 
of 1920. 

I I Males I Females 
18QO I 1900 I IQ20 18<)0 I 1<)00 I 1920 

I 

I 
0,-tfold .. . . . . . 177.8 151.7 129-4 172.6 152.6 u6.5 
Akershns. . . . . . ]85-I 154-4 129.6 171.8 145-2 II0.5 
-Hedmark . . . . . Ifi7.9 137·9 n9.6 153.8 136 III.7 
Cpland . . . . . . 147-5 121.6 II1.3 140.8 u9.1 109·7 
Buskerud . . . . . 163·3 143·9 II9·3 159-4 142-5 II4·3 ' I Vesttold . . . . . . 1fi7.8 163.2 130.8 151-9 140-3 II2.9 
Tdemark . . . . . 162.8 152.8 135 100.6 153·4 122.3 
Aust-Agder . . . . . 189.5 100.9 n8.3 187.2 150-4 II3 
Vest-Agder . . . . . 192.2 164 126 180.4 156.6 n8.7 
Rogaland . . . . . 164·4 145 Il4 7 147·8 137·3 II2.3 
Hordaland . . . • . 161.9 155-I 123-7 141 132-4 II1.4 
Sogn Fjordane . . . 143-1 140 3 121.4 130-7 II5.8 106 

I ll&n • . . . . . . . 161.6 136.5 n5.8 140-7 1I7.4 III 9 

I 
S. Trondelag . . . . 184.8 100.9 129-7 168 141-7 125.2 :S. Trondf'lag . . . . 178·5 126.3 123.8 . 145-5 121.9 II0.4 I :S r1rrland . . . . . . 191-9 145-9 132-3 172-9 127 II8.2 Trorns6. . . . . . . 179·6 162.8 151-4 . 175-3 154.8 134·8 Finmark . . . . . . 258·7 216.8 199·1 221.6 187.1 190 9 ---- ----

Total . --. 172.2 147·6 125.8 157-9 135.6 II 5-5 
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IJ?- all t~ree periods mortality was lowest among both males and females in Upland 
and ~ghes~ In Tele~ark and V~st-Agder. The second lowest rate was in the western 
proyl_Ilccs, m Sogn l')ordane and m Mon, and the second highest in Sor Trondelag, and 
a nsmg .death-rate m th~ three northernmost provinces. 

Dunng the lapse ~f ti!De there has been a great equalisation of the mortality figures, 
although there are ~till: di!'f~rences be~ween the various parts of the country. 
. The. death-rate m IndiVIdual proVInces may have been affected by overseas emigra

tion, which was ve~ pronounced at the turn of the century, particularly from the three 
sout?ernmost pro.VInces- Aust-Agder, Vest-Agder and Rogaland. The effect of emi
grati~J?- on mortality cannot, however, be shown by statistics. The figures would have to 
be diVIded to such an extent that they would become too small for statistical purposes. 

Tables 16 and 17 contain a summary of the general death-rate in the prQ!Jinces 
(Ui.n) in Sweden from 19II (town and country), and separately for towns and country 
districts from 1919. It will be observed that mortality everywhere shows a decline, and 
that the death-rates gradually approach each other; further, in the northern districts the 
death-rate is not particularly high, so that, on the whole, a considerable equalisation of 
death-rates in the various provinces has taken place. 

The general death-rate among the rural population.is lowest in Central Sweden, and 
is somewhat higher in some of the southern provinces and in North Sweden. In 1923-
1926, the general death-rate was lower in the towns than in the country in twenty-three 
provinces, while it was higher in only one province- Upsala. 

The general death-rate among the town population in Sweden is on the same level 
as among the town population in Denmark, while the death-rate among the rural popu
lation in Denmark is, on the whole, lower than in Sweden. 

Table 18 gives a summary of the general death-rate in the Danish provinces (Amter), 
for both country and town after 1920. Am~mg the country population there is very 
little difference in the total mortality between the various provinces. Mortality appears, 
on the whole, to be lowest where living conditions are most difficult, where the soil is 
poor and the climate inclement- e.g., Western and Central Jutland. 

With regard to mortality among the urban population in Denmark, the death-rate 
does not appear to be affected by the position or size of the to~s, t?e largest towns 
having perhaps a slightly higher death-rat~. If the general m?rtalitr m the I"?ral and 
urban population of the same province lS compared, very little difference lS f~un?. 
Taking discrepancies of not less than 10 per 10,000, we find th~t th~ rural pop~lat10n m 
three provinces has a higher death-rate than the toWJ?- populat10!1; m te~ prov~nces the 
opposite is the case, and in the remaining thirteen provmces there Is no decided difference. 



.f. l!ORTALITY FROM TUBERCULOSIS OF ALL FORMS AND FROM 

PULMONARY TUBERCULOSIS. 

The following information is available in respect of the death-rate from tuberculosis: 

(1) Death-rate from tuberculosis of all forms and from pulmonary tuberculosis in the 
whole of Norway, separately for inales and females, in five-year J>«;ri~ fro~ 1876-~88o 
to 1916-1920 {fable 19). The· figures are calculated on the statiStical b:\515 descnbe~ 
in the introduction. 

(2) Tables 20 to 27 give information regarding the death-rate from tuberculosis 
of all forms and from pulmonary tuberculosis in the towns of the three countries, partly 
in respect of the entire population and partly for males and females separately. The 
figures are based, in respect of Denmark and Sweden exclusively, and in respect of Norway 
predominantly, on certificates of causes of death issued by physicians. The figures 
for the Danish towns go back to 1876 or 186o, for Norway to 1891 and 1885, and for 
Sweden to 1891 or 1876. 

(3) Tables 28 to 35 contain information regarding the death-rate from pulmonary 
and other tuberculosis in the capitals of the three countriP.s, based exclusively on death 
certificates issued by physicians. For Denmark the tables comprise the period from 
18]6 or 186o to 1927, for Norway from 1871 and for Sweden from 1891 or 1876. . 

(See Graph 6.) 

It is apparent from Table 19 that the deatiH-ate from pulmonary and other tuberculosis 
;, the entire population of N0171Jay (town and country) showed a rising tendency from 1870 
on, ~ reached its culminating point in 1896-1900. The same tendency is shown in 
the figures for each sex separately. From the highest point in 1896-1900 until 1921-1925 
the death-rate from all forms of tuberculosis declined from 31 to 20.3 per 10,000- i.e., 
by .34-5 per cent. The death-rate from pulmonary tuberculosis declined in the same 
period by 32.1 ~r cent. The general death-rate in this period declined by 27 per cent. 

When the figures for the two sexes are examined, it will be found that the death-rate 
from all forms of tuberculosis in the entire country _has always been somewhat higher 
among females than a~ng_males. The same apphes to pulmonary tuberculosis. In 
Oslo, however, the opposite L'l the case (Tables 28-3:<;). 
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Graph 6. 

CHANGES IN THE TUBERCULOSIS MORTALITY (ALL FORMS), AND FROM PULMONARY TUBER

CULOSIS BY SEX IN NORWAY (WHOLE COUNTRY) FROM 1867-1870 TO 1923 
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URBAN PoPULATION. 

Table 20. In Denmark the death-rate from tuberculosis remained at the same 
level from 1876 to 1890. From that time it began to .de~line, and continued to 
do so until 1915. In the following two years there was a great nse, followed by a further 
considerable decline. From 189o-1894 to 1925-1928 the death-rate from tuberculosis 
dropped 68.2 per cent. 

In Norway, the death-rate from tuberculosis in 1891 was hig~er than in Sw~den 
and Denmark, and remained approximately at th_e same level until 1900. ~t dechned 
considerably, approximately at the same rate as m Denmark and more qwckly than 
in Sweden. In 1915 and the immediately succeeding years, the death-rate from tu~r
culosis was approximately the same in Norway and Sweden, bu~ ~er 1915 ~he declu;e 
was greater in Sweden than in Norway. In 1916, there was a nse m mortality both m 
Norway and Denmark; in Norway it was confined to that_particular year, whereas in 
Denmark it continued during 1917. From 1891-1895 until 1926-1927 the death-rate 
from tuberculosis iii Norway dropped 54.8 per cent. 

In Sweden the death-rate from tuberculosis in 1891 stood at the.same level as in 
Denmark. It remained practically stationary until 1901, after which there was a regular 
and steady decline, which, after 1915, became more pronounced than in Denmark. From 
1891-1895 until 1926-1928 the death-rate from tuberculosis in Sweden dropped 55·6 per cent . 

. Table 21. The death-rate from pulmonary tuberculosis among the town population 
in Denmark remained, with greater or smaller fluctuations from year to year, at the same 
level, or showed a rising tendency from 186o to 1875. There was a slight decline in the 
following ten years, with a further rise at the end of the 'eighties. In 1888, mortality 
was as high as in 186o. From 1888, a steady and regular decline took place, only inter
rupted by a rise in 1916 and 1917, which was followed by a very marked decline in the 
succeeding years. _ 

. In Sweden the death-rate from pulmonary tuberculosis in 1876 was considerably 
~gher than in Denmark. The decline appears to have begun in 1881 and to have con
~mued slo_wly until 1896. In the following years -till 1901 -there was a slight increase 
m mortality; but from 1901 there was a further decrease, which took place more slowly 
than in Denmark until 1915 and more rapidly after that year. 

In Norway, the death-rate from pulmonary tuberculosis in 1891 was rather higher 
~ in Sweden. !he decline began in 1899 and continued at practically the same rate as 
m Denmar~, an~ m a _more pronounced manner than in Sweden. From 1910 to 1919, 
the _mo-r:tality figures m No~ay and Sweden practically coincide, but after 1919 the 
decline i.s more pronounced m Sweden than in Norway.· . 

From 1~90-1894 to 1920-1924, the. death-rate from pulmonary tuberculosis dropped 
6o per cent m ~enmark, 47·7 ~r c:ent m Sweden and 45·5 per cent in Norway. 

A companson of the declin~ m the general death-rate and in the death-rate from 
pulmonary and other tube:culosis (Table 22) shows that the decline in general mortality 
was practically the same m all_~ree countries. The decline in the death-rate from 
pulmonary and other tuberculosis m aU three countries was more pronounced than that of 
the general death-rate. This difference is I]lOst marked in Denmark. 
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Graph 7. 

EVOLUTION OF: TUBERCULOSIS MORTALITY BY SEX IN THE URBAN POPULATION OF THE 
THREE COUNTRIES 
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Table 23 and 24. Death-rate from pulmonary and other tuberculosis among the 
male population of the towns. · 

In Denmark the death-rate from tuberculosis remained at the same level from 1876 
to 1891. Subsequently, except for slight fluctuations. from year to ye":r• it declined regu
larly and rapidly until 1915. In 1916 and 1917, there was a considerable temporary 
rise, followed by a heavy permanent fall. In Sweden the death-rate from tuberculosis 
in :1891 was not quite as high as in Denmark; it remained practically stationary until 
1900 and ilien constantly dedined- until 1915 not so rapidly as in Denmark, and after 
1915 more rapidly. In Norway, the death-rate from tuberculosis was higher than in 
Sweden in 1891. Here also the decline began about 1900 and ran parallel with that 
in Denmark, and more rapidly than that in Sweden. The rates in Sweden and Norway 
therefore approached each oilier closely and practically coincided from 1910 to 1915. 
In 1916, iliere was a temporary rise in the death-rate, followed by a ·decline in 
succeeding years, though less pronounced ilian in Sweden and Denmark. · 

The movement in the death-rate from pulmonary tuberculosis has taken place 
practically in ilie manner described above (Table 23). 

(8ee Graph 7.) 

Table 27 gives a comparison between the decline in the general death-rate and that. 
of pulmonary and oilier tuberculosis. While the decline in the general rate is equally rapid 

· in Denmark and Sweden, it is somewhat less pronounced in Norway. The death-rate 
from tuberculosis in all three countries has declined more· rapidly than that of the 
general death-rate. 

Table 25. -Death-rate from tuberculosis among females in the town population. 
In Denmark, ilie deaili-rate from tuberculosis remained at practically the same 

level from 1876 to 18go. This was followed by a- steady and regular decline, which 
continued until 1915. In. 19:16 and 1917, the death-rate rose, and afterwards again fell 
heavily. · . . 

In Sweden ilie deaili-rate from tuberculosis iri 1891 was approximately the same as 
in the preceding years in Denmark, but mortality remained practically stationary in 
Sweden until 1901. In 1902 it began to fall, somewhat more slowly than in Denmark 
until 1915, and more rapidly after 1915. 

In Norway in ilie 'nineties, the death-rate from tuberculosis was considerably higher 
than that of Sweden. The rates fluctuated greatly from year to year, but there was no 
appreciable decline before 1900. After 1900, the death-rate fell more rapidly than in 
Denmark and Sweden until 1915, and somewhat more slowly after 1915. 

Table 26 contains figures illustrating ilie course of mortality from pulmonary tuber
culosis among ~he female popula.t!-on of the towns. The fall in the rate began perhaps 
somewhat earlier than the fall m the general death-rate from tuberculosis but in 
other respect"> conditions were approximately the same as those stated abov~ for the 
death-rate from tuberculosis. 

(See Graph 8a, 8b and 8c.) 
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Graph Sa. 

COMPARATIVE DECREASE OF THE GEKERAL :\lORTALITY, OF .MORTALITY FROM TUBER

Cl'LOS!S OF ALL FORMS, A:-<D OF PUUIO:-iARY TUBERCl'LOSIS, BY SEX, IN DENMARK 

FROM 1890-1894 (OR 1891-1895) TO 1921-1924. 

(The figures for tlze first five-year period are takm a' roo.) 
(See Table 27.) 
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Graph 8b. 

Co~PARATIYE DEcRE.\SE OF THE GE~ERAL MoRTALITY, OF MoRTALITY FRoM TuBER

n·Losis oF ALL FoR~ts, .-~.~n OF PL·uw:-;ARY TunERCl'LOSIS, BY SEx, IN NoRWAY 

FRO~! r8c)O-I894 (OR !8.)!-1895) TO I92I-I924-
(Tize jigurf; for the first jic•e-year period a1 e taken as Ioo) 

(See Table 27.) 
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Graph Sc. 

DECREASE OF THE GENERAL MoRTALITY, OF ~IOHTALITY 
ALL FoRMs, AND OF PvDIONARY TeRER\TLosrs. BY SEx, 

FROM I•'it,o-I894 (OR I89I-1895) TO Hj21-I924. 
(The figure; for the first five-year period are taken as 1oo.) 

(See Table 27 .) 
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Graph 9. 

CH:\NGES IN THE TUBERCULOSIS MORTALITY (BOTH SEXES COMBINED) IN COPENHAGE~I 
OsLO AND STOCKHOLM 

(See Table 28.) 
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Table 27 gives a .summary of the decline in the general death-rate as compared with 
~hat from tubercul~sts. Whtle the decline in the gen':ral rate was equally pronounced 
m the three countnes, .the death-rate from tuberculosis fell mou rapiclly; this decline 
was most pronounced m Denmark. 
. Tables 28 t? 35 illustrate the death-rate from pulmonary and other tuberculosis 
m the three capitals. 

(See Graph g.) 

I!l Copenhagen (Table 28) the rates from 1876 to 1888 were a little lower 
than m Oslo. From 1888 there was a constant, rapid and fairly regular decline until 1915, 
and the rates became more and more divergent from those of Oslo and Stockholm. In 
1916 and 1917, there was a great increase in the death-rate from tub~rculosis in Copen
hagen -this was before the introduction of rationing-while after 1917 there was 
again a pronounced decline. 

In Oslo there was a slight fall in the 'seventies and from 1891 to 1906, although in 
some years the rates fluctuated widely. From 1905 to 1917 there was a great decrease 
in mortality- gr~ater than in Copenhagen- while after 1917 the decline was steady, 
though not so rap1d as formerly. · 

In Stockholm, as in Oslo, the death-rate from tuberculosis in 1891 W'lS considerably 
higher than in Copenhagen. It decreased regularly though slowly until 1915, with no 
marked fluctuations in any individual year. After 1915, the decline became more rapid 
and was more pronounced than in Copenhagen or Oslo. 

The death-rate from pulmonary tuberculosis (Table 29) for the entire period under 
investigation is lowest in Copenhagen. It remained at approximately the same level 
from 186o to x88o, though with great fluctuations from year to year. From 1882 to 
1915 the decline in the death-rate was regular and rapid. In 1916 and 1917 there was 
a rise, followed by a further great decrease. 

In Oslo there were great fluctuations in the rates, and no regular and steady decline 
began until 1895; it then continued slowly until 1905. After that year the decline was 
rapid and constant until 1924, though after 1917 it was not so rapid as in Copenhagen. 

· In Stockholm the rates varied greatly from 1876 to 1890, with a distinct decline 
from 1881. · Until 1890, mortality was much higher than in Oslo and Copenhagen. 
From x8go to xgo6 there was a regular and distinct decline, so that the death-rate 
gradually became lower than, or coincided with, that of Oslo. In succeeding years 
there was again a rise and a stationary period until 1915, after which the death-rate fell 
more rapidly than in Oslo and Copenhagen. 

(See Graph 10.) 

Table 30 shows that the fall in the general death-rate was equ~lly great in t~e three 
capitals, and that the decline in the death-rate from tuberculosis was appr<?xtmately 
the same in Stockholm and Oslo but was, on the other hand, more pronounced m Copen
hagen. In all three capitals tbe death-rate from tuberculosis declined more rapidly 
than the general death-rate. . 

Information is available from Oslo and Copenhagen (Tables 31-35) regardmg the 
death-rate from pulmonary and other tuberculm;is among males and females in those 
capitals. 
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Graph 10. 

(Ol!PARATIVE DECREASE OF THE GENERAL MORTALITY, THE MORTALITY FROM 

Tt'BERCrLOSIS OF ALL FORMS AND PULMONARY TUBERCULOSIS IN THE THREE CAPITALS, 

FROM 1890-1894 (OR 1891-1895) TO 1924-1925. 

(The figures for the first five-year period are taken as roo.) 
(See Table 30.) 

1910-14 1915- 19 1910-14 

% 

------140 

-------1 20 

1915-19 

:----------------------------1100 
OI:ILO 

r------------1 60 

~-------------------------__JIOO 
STOCKHOLM 

--------140 

--------1 20 

0 
1921 -15 1926 -30 



-6r-

In the case of males, apart from fluctuations in individual years (e.g., 1905 and 
rgr6-r7), there was a steady and rapid fall in Copenhagen from the beginning of the 
'eighties. 

In Oslo the death-rate among males from r8go to r8g6 stood approximately at the 
same level as in Copenhagen, but the decline became rapid only about rgoo, although 
the rates in Oslo were throughout higher than in Copenhagen. .In 1917, mortallty was 
lower in Oslo than in Copenhagen, but after that time there was a great reduction in 
Copenhagen, while the rate in Oslo was practically stationary. 

Tuberculosis among females in Copeilliagen declined greatly from 1884 to 1902, 
after which there was a long stationary period which lasted until 1917. In 1916 and 
1917, the death-rate from tuberculosis increased, though the rise was not so pronounced 
as among males. After 1917 there was again a great decrease . 

. Graph 11. 

CHANGES IN THE TUBERCULOSIS MORTALITY OF EACH SEx IN CoPENHAGEN, OsLo 
AND STOCKHOLM. 
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In the 'nineties, the death-rate from tuberculosis among females in Oslo was con
siderably higher than in Copenhagen, and it remained almost stationary, with considerable 
yearly fluctuations, until 1905. From 1905 to 1915 there was a great decrease in mor
tality, but the decline in the rates became less pronounced after 1915. 

(See Graphs 12a, 12b and 12c.) 

Both among male$ and females (Table 35) the death-rate from tuberculosis has 
undergone a greater decline than the .general death-rate; in respect of Copenhagen, this 
movement has been particularly pronounced among males. 

On comparing the death-rate from tuberculosis among the rural and urban popula
tions, the towns show throughout a higher mortality than the country districts. The 
difference has, however, in recent years been much less pronounced than formerly; 

Year 
The country Rural Provincial 

Capitals as a whole districts towns· . 
Denmark Copenhagen 

1920 . . . . . . . . . 10.6 9·8 II.4 11.9 
1921 . . . . . . . . . 9·7 8.9 10.2 II.4 
1922 . . . . . . . . . 9·5 9 9·6 10.6 
1923 . . . . . . . . . 8.9 8.5 9·1 10.1 
1924 . . . . . . . . . 9·9 9·3 g.6 12.5 
1925 . . . . . . . . . 9·2 8.6 9·3 10.6 
1926 . . . . . . . . . 8.1 7·5 7·5 10.3 
1927 . . . . . . . . . 7·8 ?·5 7·2 9·4 
1928 . . . . . . . . . ?·5 6.9 7-2 9-2 

Norway Oslo 
1886-1890 . . . . . . 25.8 22 38·7 35.6 
1891-1895 . . . . . . 28.3 25 37·6 35 
1896-1goo . . . . . . 31 28.7 37 34·6 
1901-1905 . . . . . . 28.2 26.8 31·9 29.8 
1go6-1910 . . . . . . 26 24-9 28.7 25·9 
19II-1915 . . . . . . 23.6 23 25.1 22.5 
1916-1920 . . . . . . 22.6 22 2.J.9 20.1, 
1921-1925 . . . . . . 20.3 20.1 20.2 17.8 

Sweden Stockholm 
191I . . . . . . . . . 19.1 17.6 23·7 21.3 
1912 . . . . . . . . . 19-5 17·9 24·4 23-3 
1913 . . . • . . . . 18 4 16.8 23.2 21.3 -1914 . . . . . . . . . 19.1 17-5 23.8 22.6 
1915 . . . . . . . . . 20.3 18.8 24·5 23.1 
1916 . . . . . . . . . 20.3 19.2 23-5 21.1 
1917 . . . . . . . . . 19-3 18.1 22.7 19·9 1918 . . . . . . . . . 17.8 16.5 20.8 21.4 
1919 . . . . . . . . . 16.4 15 20 20.5 
1920 . . . . . . . . . 16.2 15-3 18.6 18.4 1921 . . . . . . . . . 15-4 14.8 16.8 14·5 1922 . . . . . . . . 14·9 14-3 16.5 14·4 1923 . . . . . . . . . 13·9 13-4 15-3 12.9 1924 . . . . . . . . . 15 14.8 15.1 14-2 1925 . . . . . . . 14·5 14.2 I 15-3 14 1926 . . . . . . . . . 13.2 IJ.I I 13.6 



Graph 12a. 

Co~IPARATIVE DECREASE OF THE GENERAL MoRTALITY, oF THE Tl'BERCULOSIS MoRTALITY 

(ALL FORMS), AND THE MoRTALITY FROM PULMONARY TUBERCllLOSIS, BY SEX, IN 

COPEXHAGEN, FROM 1891-1895 (OR 1894-1895) TO 1920-1921 (OR 192 .. p925). 

(The figure; for the first five-year period are taken as roo.) 

(See Table 35.) 
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Graph 12b. 

(O~IPARATI\"E DELI,L\~E OF THE GE:\EIUL l\IORL\LIT\", OF THE TL:BERCl'LOSIS MORTALITY 

(ALI. FOR~!:"), AXD THE l\IORTALITY FROM PULMONARY TPBERCULOSIS BY ::-Ex, IN 

OsLO, FRO)! !891-1895 (OR 1894-1t:95) TO 1920-1921 (OR 1924-1925). 

• • 

(The figures for the first five-year period are taken as wo.) 

(See Table 35.) 
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Graph 12c. 

COMPARATIVE DECREASE OF THE GENERAL :MoRTALITY, OF THE Tt:BERCl'LOSIS .\IORTALITY 
(ALL FORMS}, AND THE MoRTALITY FROM PULMONARY Tt:BERCl'LOSIS BY SEX, IN 

STOCKHOLM, FROM 1891-1895 (OR 1894-1895) TO r 9zo-r 921 (OR r 92.p925). 
(The figures for the first five-year period are taken as IOo.) 

(See Table 35.) 
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The Danish figures only go back to 1920. While the mortality in the first few 
years was somewhat higher in the provincial towns than in the rural districts, this 
difference was eliminated in later years. In the capital, however, the death-rate from 
tuberculosis was considerably higher than in other parts of the country. 

The following figures show the difference in respect of the two sexes: 

Denmark.- Male;. 

Year I The country as I Rural districts I Provincial towns I Copenhagen 
a \vhole 
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1920 . I Y·7 8-4 10.4 12.9 
1921 . . . 

I 
8g 7·6 9·1 13.2 

1922 8.6 7·5 i 8.9 Il.3 
8.3 
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83 I 1923 ' 7·2 11.9 

1924 . 9·2 7·9 8.9 13.5 
1925 8.1 7·1 7·8 II.7 
1y26 . 7·3 I 

6 7·2 II.7 
1927 . . 6.8 5·9 6.3 ro.5 
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The male mortality is highest in the capital,_ while the provincial towns_, too, 
have a somewhat higher death-rate from tuberculos1s than the country population. 

Denmark. - Females. 

Year Tht- country as I Rural districts 
a wh<'le 

Provincial towns Copenhagen 

' 

I920 . . . . . . . . . II.5 11.3 12.3 II.2 
I921 . . . . . . . . . I0.4 10.2 II 10 
1922 . . . . . . . . • 10.4 10.6 10.3 10.1 
1923 . . . . . . . . . 9·6 9.8 g.8 8.7 
1924 . . . . . . . . . 10.7 10.6 10.2 II.6 
1925 . . . . . . . . . 10.2 10.2 _10.7 9.6 
1926 . . . . . . . . . 8.8 9 7·9 . 9-2 
I927 . . . . . . . . . 8.7 9·1 7·9 8.4 
Ig28 . . . . . . . . . 8.2 8.4 7·6 8.4 

. Female mortality -is higher in the country as a whole than male mortality. This 
is due to the fact that women have a higher death-rate than men in tht> rural population. 
Further, female mortality in the provincial towns and also in the capital has gradually 
become less than female mortality in the country districts. This is probably due to 
the fact that tuberculosis patients are isolated to a greater extent during the infectious 
stages of the disease in towns than in country districts. Of all deaths from pulmonary 
tuberculosis in Copenhagen, 75 to 8o per cent take place in hospitals or sanitoria. In 
the provincial towns this is the case with half the number of deaths, and in the country 
districts with only about 25 to 30 per cent. 

In Sweden, mortality used to be lower in the country districts th .. n in the towns or 
in Stockholm; the difference is gradually disappearing, and, since 1922, the death-rate 
in Stockholm has been less than in the country districts. 

In Norway the mortality in the three groups has been calculated as far back as 1896-
1900. The figures are, however, based on calculations and not in all cases on certificates 
issued by physicians stating the cause of death (see Introduction: "Statistical Basis"). 
A comparison of the movements in the death-rate among the country and town population 
shows the same falling tendency for the rural population as for the country as a whole .. 
Among the urban population the death-rate has been declining since 1_886-18go. In 
Oslo the statistics go back to 1871-1875 and show that, in that city, the death-rate from 
tuberculosis was falling in the 'seventies but rising from the beginning of the 'eighties 
until 1900. The decline in Norway appears to have begun earlier in the towns than in 
the country districts. The difference between the three groups has been gradually 
decreasing and had practically disappeared in the last five-year period. In the last three 
five-year periods mortality was lower in Oslo than in the country districts or in the 
other towns. · · 

It should, however, be noted that no account has been taken of the variations in 
!he <fu:tri~ution of the population by age. Refer~n~e is m_ade to this factor in the following 
mvest1gat10n of the death-rate from tuberculos1s m vanous age-classes. · 
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MORTALITY FROM TUBERCULOSIS BY AGE AND SEX. 

<?n this subject detailed figures are available, particularly from Norway - namt>ly, 
a reVIew of t~e death-rate from tuberculosis in 1921-192S compared with the death-rate 
frof!l other dlSeases and the number of deaths from accidt>nts. Similar figures are also 
availa~le for Denmark for the years 1920-1925. Information IS also available for Norway 
~egardmg the deat_h-rate frol!l tuberculosis in the country as a whole, in the rural districts, 
m the !~WTlS and mthe cap1tal for the years 1919-1922, and for Denmark for I920-I92S. 
In add1t1on, there are calculations of the movement in the death-rate from tuberculosis 
for the entire population in Norway from I87I-I87S to I927, and corresponding figures 
for _Oslo alone a!ld• in respect of Denmark, for Copenhagen alone. Finally, figures are 
avallabl_e regarding the movements in the death-rate from tuberculosis in various age
classes m Norway among the town and country population separately from I889-I892 
to I9I9-I922. Corresponding figures for the Danish town population are available 
from I89o-I894 to I920-I924 and for the Swedish urban population from I892-I893 to 
I9I9-I922. 

Tables 36 and 37 show in summarised form the prevalence of tuberculosis as a cause 
of death in various age-groups as compared with deaths from "other diseases " and 
from accidents. · 

The death-rate from tuberculosis is comparatively high in both Denmark and Norway 
for ages under four years; it declines in the next two age-classes and then increases and 
reaches its maximum in both countries in the age-group 20-24 years, after which it again 
regularly declines. The death-rate is very different for the two sexes. In the first age
group the death-rate from tuberculosis is greater among boys. From S years until 
34 years in Denmark, and until 20 years in Norway, mortality is higher among females; 
but in Norway male mortality stands at a higher level from 20 years until the older age
classes. There is very little difference between the two sexes for the older age-classes 
in both countries. 

Mortality in Denmark is considerably less than in Norway in all age-classes. 

(See Graphs 13a and 13b.) 

When compared with mortality from other diseases, tu~rculosis is compara~ively 
ur.important in Denmark among children under S years, and m Norway among children 
under I year. In other ages of childhood and among adults up to 45 or so years, however, 
tuberculosis is a very important factor; t~s is especi:ll~Y the case from .IS to 30 years, 
when the mortality from other diseases IS comparatively ~mall. As wlll be seen, the 
disproportionately high death-rate among young persons lS to a great extent due !o 
tuberculosis. This is most pronounced among yo~ng women from IS to 24 years; m 
this age-class, about three-quarters of all deaths m _Norway and about half t~e total 
number of deaths in Denmark are due to tuberculosiS. After 40 years, other Illnesses 
are more frequent causes of death, and tuberculo~is is therefore of less il!lportance. 

For children under s years there is a very c~ns1derable excess of mo~tahty from other 
illnesses than tuberculosis in the case of boys; m other respects, there IS no pronounced 
difference between male and female mortality in Denl!lar~. For the age-classes over 
so years, male mortality is greater than female mortality m Norway. 
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Graph 13a. 

TUBERCULOSIS MoRTALITY, BY AGE AND SEX, IN DENMARK (1920-1925) IN THE WHOLE 
CoUNTRY, IN THE RuRAL PoPUL\TION, IN THE URBAN POPULATION AND IN THE CAPITALS. 

(See Table 38.) 
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Graph 13b. 

TuBERCULOSIS MoRTALITY, BY AGE AND SEx, IN NoRWAY (1919-1922) IN THE WHOLE 
COUNTRY, IN THE RURAL POPULATION, IN THE URBAN POPULATION AND IN THE CAPITALS, 

(See Table 38.) 
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Deaths from accidents are much more frequent in Norway than in :J?enmark. 
The excess of male mortality in Norway in the ages from 20 to so years lS largely 
due to the fact that men are more liable than women to suffer death from accidents 
(drowning). . 

Table 38 contains a review of the death-rate from tuberculosis among the country 
and town populations in Denmark and Norway, and compares the death-rates for each 
age-class for males and females in the country as a whole, among the rural population, 
the urban population and in the capital, based, in the case of Norway, for the years 
1919-1922 on the 1920 census and, in the case of Denmark, for the years 192o-192S on 
the 1921 census. · 

In Norway, mortality is higher in the towns than in the country in the cas~ of children 
up to xo years, and in Denmark up to s years. In Norway the same appli~?S to males 
from IS to 19 years and from 30 to 70 years. · 

In Denmark the death-rate from tuberculosis among males is higher in the towns 
than in the country districts up to the age of 45 years, after which it stands at the same 
level, except in Copenhagen, where male mortality is higher than in the country districts 
for the older age-classes too. With regard to females, the death-rate from tuberculosis 
in Norway is higher in country districts than in towns from the age of xo years. The 
low mortality in the Norwegian towns among males and females from 20 to 30 years 
and among females from 30 to 40 years is particularly worthy of notice. From 20 to 
30 years the death-rate from tuberculosis among women in country districts is 36 per 
cent higher than in towns, and from 30 to 39 years 43 per cent higher. 

In Denmark the death-rate from tuberculosis among women is approximately the 
same in town and country until the age of 55, while from 55 to 74 it is higher in the 
country than in the towns. 

In Oslo the death-rate from tuberculosis in the first five years of life is higher for 
both sexes than in the other towns or in the country districts. From 5 to xo years Oslo 
is most favourable with regard to girls, while boys, on the other hand, show a higher 
mortality in Oslo than in country districts, but lower than in other towns. Oslo has 
a lower death-rate from tuberculosis than the rest of the country for the age-groups xo 
to 40 years for males and up to 6o years for females. The same applies in part to females 
in Oslo in the highest agEH;lasses. For men over 40 years, the death-rate from tuber
culosis is throughout higher in Oslo than in country districts and partly also than in 
other towns. . · · 

In Copenhagen also the death-rate from tuberculosis for the first five years of life 
is much higher than in the other towns or the country districts; the same is the case, · 
though to a less pronounced extent, for the age-group 5-9 years. 

. '!here is a higher d~t~-rate among men of all ages in Copenhagen than in the country 
distncts. In the provmcial towns and Copenhagen the male death-rate is the same 
until 34 years, bnt in all the succeeding age-classes mortality is considerably higher in 
Copenhagen than in the provin~~ towns. ~mong females in the age-group 15-19 years, 
th~ death-rate from tuberculosiS lS greater.~ Copenhagen than in the country districts 
or m the other towns. But for other ages 1t lS lower among women in Copenhagen than 
in the country districts or the provincial towns. 

In discussing the gen~ral death-rat~ it was stated that the favourable mortality 
rates among young persons m the Norwegtan towns, and particularly in Oslo, was possibly 
connected wtth the removal of healthy persons from the country to the town and the 
removal_ back to the country of migrants who had become ill and were no longer able 
to stay m the towns. It rmght be assumed that this factor would affect the death-rate 
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from tuberc~llosis among the country and town population to an even greater extent 
than mortality from other causes. 

It ~s. however,. unce.rtain whe~her this factor (removals from town to country) is 
of a~y Importance m thiS connection. According to an investigation into the subject 
rarn~d out at Oslo by d.e Besche and 0. Jorgensen, migrations are of slight importance, 
nor 1S the theory descnbed above borne out by conditions in Denmark. As already 
point~d out, there are many removals in Denmark, and not least to Copenhagen; but 
~here Is no proof that the death-rate !rom tubcrc~llosis is gr~ater among the persons moving 
mto the town than among the native population, and, m point of fact the death-rate 
from tuberculosis is greatest in the districts in Denmark where migratio~s are relatively 
least frequent. 

(See Graphs 14 a and 14 b.) 

The movements in the death-rate from tuberculosis in Norway are calculated in 
Table 39 for males and females in the country as a whole, with various age-groups in 
five-year periods from 1871 to 1925, and for the years 1926 and 1927 separately. It 
should, however, be noted that the rates for the earlier periods have a less reliable 
basis than those for the later periods (see Introduction: "Fundamental Statistical 
Elements"). 

From the 'seventies until about 1900, the death-rate from tuberculosis showed a 
rising tendency for all age-groups with the exception of children under 5 years, and in 
some cases under IO years. The highest death-rate from tuberculosis is to be found, 
with few exceptions, in the five-year period I896-1900. For females from 15 to 30 years 
the death-rate from tuberculosis, however, continued to ri~e still further, and reached 
its highest point for the group 15-19 years in rgoi-1905, and for the group 20-30 ye~rs 
in 1906-19I0. Among children under 5 years, the decline apparently bega~ much e~rher. 
For infants the table shows that the absolute death-rate from tuberculosis was highest 
in the 'eighties, after which it regularly declined, with the exception of .a temporary 
rise in 1896-1900. The statistical basis, however, is particularly slender m respect of 
children. 

The decline in the death-rate from tuberculosis in the country as a whole from 
1896-1900 to 1921-1925 is as follows: 

Per cent 

0-1 year . 57 
1-4 years 67 
5-9 62 .. 

48 10-14 .. 
I5-I9 .. 21 
20-29 .. IJ 
JD-39 .. 35 
40-49 .. 40 
so-s9 .. 45 
Over 6o years . 41 

The greatest decline is therefore among children under IS years. 
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Graph 14a. 
DECREASE OF THE TUBERCULO!'IS MORTALITY BY AGE AND SEX IN DENMARK {WHOLE 
COUNTRY) FROM 189o-1894 TO 192o-1925 AND IN NORWAY (WHOLE COUNTRY) FROM 

1891-1895 TO 1921-1925 

(See Tables 39, 40, 41 and 43.) 
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Graph 14b. 

DECREASE OF THE TUBERCULOSIS MoRTALITY, BY AGE ASD 5-EX, IN OsLO FROM 

I8go-1894 TO 192G-l925 AND IN COPENHAGEN FROM I8gr-1895 TO 1921-I925. 
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If the corresponding conditions in Q;>lo are examined it will be found. tha~ the move
ments in the death-rate from tuberculosiS were more uneven; but there lS eVIdence that 
the decline in tuberculosis, as in Copenhagen, began earlier than in the rest o~ th~ country. 
Among children up to 10 years, the death-rate fell regularly from the begmrung of the 
'seventies and the same is true, with few exceptions, for all age-groups over 30 years. 
In the age-groups 15 to 29 years the death-rate fr~m tuberculosis flu~tuated. greatly 
after 1900, while in the last twenty years the mortality ~urye has steadily decline?. 

The movements in the death-rate from tuberculosiS m Copenhagen (exclusively 
based on certificates of causes of death issued by physicians) are shown in Table 41. 
There was a regular decline for all age-groups among men, and the same is true of women 
with the exception of the ages between 15 and 24 years, where the decline was very slight. 

(See Graph 15.) 

Tables 42, 43 and 44 show the movements in the death-rate from tuberculosis in 
Norway, among the urban and rural population, from 1889-1892 to !919-1922; in Den
mark, among the urban population, from 189o-1894 to 192o-1924; in Sweden, among 
the urban population, from 1892-1893 to 1919-1922. 

In Norway, mortality was higher in the towns for all age-groups in 1890 than in 
the three succeeding periods, and the same is true of Denmark and Sweden. In aU 
three countries the decline was greatest among children, and was in all cases least pro
nounced among young women. 

In the country districts in Norway the death-rate from tuberculosis was higher 
about 1900 than 1890, except for infants. 

For all age-groups together, the death-rate from causes other than tuberculosis in 
Norway has shown a declining tendency since 1871. The period 1916-1920 alone shows 
a rise, due to the inB.uenza epidemic. The death-rate from tuberculosis, however, moved 
in the opposite direction until 1900, after which it also declined, and since that time 
- in Denmark even since the 'nineties - the decline has been more pronounced than 
that in mortality from other causes. 

A comparison of the decline in the death-rate from tuberculosis with that of the 
general death-rate in the three countries from 1890. until about 1920 will give an idea 
of the movements which took place, the death-rate in the iirst period being taken as 100. 
. ~ ":ill be seen from Tables 45 and .46, the death-ra~e from tuberculosis in the country 

diStncts m Norway only began to decline at a late penod, but the decline is much more. 
strongly pr?nounced than that of the general death-rate. 

(See Graph 16.) 

Table 44 shows the decline in the death-rate from tuberculosis for all age-groups 
in Sweden. Among males, the decline was greatest before 15 years and after 40 years; 
among females, before 15 years and after 30 years. The smallest decline was among 
males from 20 to 30 years, and females from 15 to 20 years. 

The decline was most pronounced in Denmark. 
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Graph 15. 

DECREASE OF THE TUBERCULOSIS MORTALITY, BY AGE AND SEX, IN NORWAY 
FROM I88g-1892 TO 191<}-1922. 
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Graph 16. 

DECREASE OF THE TUBERCULOSIS 1\IORTALITY IN SWEDEN, BY AGE AND SEX, IN THE 
. \VHOLE CoUNTRY FROM 19II-1915 TO 1921-1925 AND IN THE URBAN POPULATION FROM 

1892-1893 TO 1919-1922. 

(See Table 44.) 
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MORTALITY FROM TUBERCULOSIS BY AD:\IINISTRATIVE DIVISIONS 
· (FYLKER, LAN, AND MolTER) IN THE THREE COUNTRIES. 

NORWAY. 

In order to give a.n idea of the death-rate from tuberculosis in vari~us parts of the 
country, ~able 47 proVIde~ a calculation of these rates (in summary form) for the provinces 
(Fylker), m five-year penods from x88x-x88s to 1916-1920. 

(See l\Iap x.) 

The figur~s ~re calculated.!n the manner described above (~ee Introduction: "Fun
da~ental Statistical Elements ). The nearer we ll;PProach to the pn'sent time the more 
reliable are the figures, as they are now almost entirely based on death certificates issued 
!>Y physicians. At t~e beginning of the 'eighties, mortality was rclativl'iy low in the 
mland eastern provmces of Opland and Hcdemark. The death-rate from tuberculosis 
rises further south, and during this !Jeriod reaches its maximum in the two southern
most provinc~s- .i·~·· Aus~-Agder and Vest-Agdcr. T.owards the west it again declinl·s, 
and reaches 1ts m1mmum m the northernmost provmces of the Wl•st - i.e., Sogn, 
Fjordane and l\Ion; in Trondelag it again rises. In northern Norway, mortality at the 
beginning of the 'eighties was approximately the same as in the cast. 

In the 'eighties and 'nineties, there was little change in the death-rate from tuber
culosis in the east, but since that time there has been a regular decline. 

In Telemark and Aust-Agder mortality has been on the decline since the beginning 
of the 'eighties, or possibly even earlier. In Vest-Agder and Rogaland the highest 
mortality was in 1891-1895, in Hordaland in 1896-1900, after which there was a derline; 
but it is impossible to state definitely whether this was an actual maximum or merely 
a temporary rise. 

In the other provinces the death-rate from tuberculosis showed a decided tendency 
to rise, in Mon, Nord Trondelag and Troms until x8g6-1900, in Sor Trondclag and Finmarken 
until 1906-I9I0, in Sogn and Fjordane until 19II-1915 and in Norland until 1916-1920. 

The disease therefore spread at different times, and with varying intensity, to the 
different parts of the country. There was no decided maximum about 1900, as was 
the case with the country population as a whole. The figures, however, do not go far 
enough back and are really not sufficiently reliable to enable a clear idea of the tendency 
of the movement to be obtained or to show definitely when the decline began in the 
various provinces. Probably, however, the decline began in Tel~mark, Ve~.t-Agder and 
Aust-Agder long before the turn of the century. In Sogn and FJordane, Sor Trondclag 
and northern Norway, however, the rise continued during the present century, and the 
decline is of quite recent date. . . . 

During the last twenty-five years the differences In t~e.dcath-rate from. tuberculosis 
in the various provinces have been to a great extent climmated, s.o t~at m 1921-1925 
there was a regular rise proceeding westwards ~hrough the southern dist~1cts to Trondl'iag, 
with a maximum in Sor Trondelag, after which there was a further nse northwards to 
Norland and Troms. 



Map I. 

TUBERCULOSIS MORTALITY BY PROVINCES IN NORWAY, IN I88x-x885, I89I-I895, 1906-IgiO AND 192I-1925. 
(See Table 47.) 

1881-1885 1896-1900 1911-1915 1928 

T~uxpar hab 
Rate per IO.OOO pop. 

G 1o.o- 14,9 
IIIIIll 15,0 - 19,9 

~ 20.0-24.9 

1m 25.0 - 29,9 

~:::s 30.0 - 39,9 

~ 40.0-49.9 

1:1 50,0 + 
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In F~marken, where the ~isease is at an e~lier stage of development than in the 
ot_her proVInces, the ~eath-rate m 1921-1925 was at an extraordinarily high level compared 
With the other provmces. 

SWEDEN. 

Ac~urate figures regarding the death-rate from tuberculosis in the provinces of Sweden 
~re available from 1911 1 (see Tables 5? and 51 and Maps 2 a and 2 b). The rate is lowest 
~Southern an~ Central Sweden and nses towards the North. In 1923-1926, the mortality 
I~ ~teen proymces was greater among the population of the towns than of the country 
distncts. With regard to the development of the death-rate from tuberculosis in Sweden 
th~ inf_luent~al factor has ~ost probab~y a purely biological one - i.e., among the popu~ 
Jat~on m which tub!!rcul<?SIS has been widely prevalent for several generations an increasing 
resiStance to the mfe~t10n has gradually !?"own _up, which has resulted in a declining 
death-rate from the diSease. Moreover, this declme apparently began before any direct 
measures were taken against tuberculosis, and without any rise in the standard of living 
or any increase in the knowledge of hygiene. In other words, the cause was purely 
biolo~cal, and was based exclusively on a change in the reactive capacity of the human 
orgamsm. 

If we carefully investigate the death-rate from tuberculosis in various parts of 
Sweden for the period for which figures are available, we can obtain an outline of the 
historical development and the geographical prevalence and distribution of tuberculosis 
for that period in Sweden. 

At the beginning of the nineteenth century the death-rate from tuberculosis appears 
to have increased steadily and uninterruptedly, and the disease was very unevenly 
distributed throughout Sweden. The highest mortality existed in the neighbourhood 
of Stockholm and other coastal districts- in Blekinge, for instance. In Norrbotten, on 
the other hand, the mortality from tuberculosis was small; the disease gradually spread 
in ever-widening circles, and finally reached the northern provinct's, which had previously 
been unaffected. 

The death certificates for the towns show, further, that the death-rate from 
tuberculosis as far back as the 'sixties began to decline in Stockholm and various towns 
in Central Sweden while it constantly increased in the northern towns. In the parts of 
the country which' were the earliest to be infected, there was thus a spontaneous decline, 
while a great increase took place in the _districts last infected. . . . . 

When the disease was left to itself It apparently spread rapidly and mtens1vely until 
it reached a maximum; it then became stationary for a period of three or four generations, 
and afterwards again spontaneously declin~d. . . . 

On comparing the distribution of mortality from tuberculosis m vanous p~rts of S~~dcn 
about I8oo with that in 1900 (see Maps 2a and 2b), we find a g~eat ch~nge ~n conditions. 
A hundred years ago the highest death-rate fro:n tuberculosis was m Soderman~and, 
where it is now the lowest; while Norrbotten, which a hundred years ago was relatlv~ly 
free from the disease, is now especially affected. Sodermanland was the first to receive 
the disease and Norrbotten the last. 

1 A valuable retrospective study on the tuberculosis mortality since 1750 exist•, nevr.rthele•s; this 
study is based upon extracts from the parish records: SUNDBARG, Statostuk T•dskrifl, 1903, pages 16J·l97· 
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Map 2a. 

TVBERCl'LOSIS :\IORT.-\.LITY I~ THE PROVINCES OF SWEDEN IN 1801-1810 AND 1811-1820. 

(From "The Hti/san Institute in Norbotten ·· by G. :\EANDER, Stockholm, 19z8.) 
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Map 2b. 

TUBERCULOSIS l\IORTALITY IN THE PROVINCES OF SWEDEN IN I9Ill-I<J20 AND I92I-I9.Z5 

(From "The Halsan Institute in N01'rbotlen ", by G. NEANDER, Stockholm, 1928.) 
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At the present time tuberculosis is declining in all parts of Sweden .. From I9II
I9I5 to 1921-1925 the decline was most pronounced in SOdermanla~d and Central ?weden, 
where the disease is the oldest established, while the smallest declme took place m Norr
botten, where the disease was last established; yet in recent years the decline appears 
to have been particularly great in this district. · 

Norrbotten contains districts where the population is still relatively unaffected by 
tuberculosis. In such districts the death-rate from the disease is increasing at present, 
but if we take the entire province as a whole tuberculosis is declining. . 

All parts of the country have thus experienced the same development - i.e., 
introduction of the infection, development to a maximum, and then a spontaneous 
decline. 

There is reason to hope that mortality is gradually declining to very small proportions 
in Sweden, but there will still remain the question whether the population will again be · 
subject to a fresh infection accompanied by a renewed .increase of morbidity and mortality. 
The future alone can decide. 

But, although there is reason to believe that the above described development of 
the disease through the various periods is due to two factors - i.e., (1) resistance or 
relative immunity, and (2) the possibilities of infection- one of these two factors -
resistance - appears to change very slowly when conditions are allowed to develop na
turally, while the possibilities of infection may change much more quickly. The possibi
lities and risks of infection therefore always constitute the primary factor to be reckoned 
\\ith and combated. 

On examining conditions in Denmark, we find that the area is small in comparison 
\\ith the other two countries, and that the disease has been enabled in the course of time 
to spread to the entire population, so that there can be little difference between the power 
of resistance. At the same time, tuberculosis shows a very varying intensity, probably 
due principally to the possibilities of infection. 

DENMARK. 

Table 52 gives figures regarding the death-rate from tuberculosis since 1920 in the 
various provinces (Amter), among the population as a whole and among the town and 
country population separately. · 

Among the country population the death-rate from tuberculosis is throughout lowest 
on the islands and greatest in North Jutland, West Jutland, South Jutland and the 
Faroes. On the islands the highest rate is found in the provinces of Copenhagen, Frederiks
borg and Odense. Among the town population the position is approximately the same, 
but not quite so pronounced, as accidental circumstances to some extent come into play, 
where for instance a province only has small towns. 

There is no decided difference between the death-rate from tuberculosis in the towns 
and country districts in the same province. In xgzo-1925, the rate was higher in the 
country districts than in the towns in two provinces- namely, Sonderborg and Assens 
(difference amounting to over one per I,ooo); in nine provinces it was higher in the towns, 
and in fifteen provinces the difference was less than one per I,ooo. . 

Mortality from pulmonary tuberculosis is approximately in the same general position. 
Pulm~nary tuberculosis accounts for 75 per cent of the general death-rate from tuber
culosiS. 

When investigating conditions in Denmark in respect of the two factors mentioned 
above (under Sweden) as exerting an influence over the development of the disease we 
find the following features. · ' 



In Denmark the death-rate from tuberculosis is greatest in the capital and lowest 
among the country population, while provincial towns occupy an intermediate position 
In recent years, however, mortality has been on the same level in provincial towns and 
rural districts, while in some parts of the country it is higher among the rural population 
than in the towns, particularly in the northern part of Jutland, where the death-rate from 
tuberculosis in 1920-1925 was 12.4 per Io,ooo - i.e., higher than in Copenhagen, 
whereas it was only 7.6 on the islands, exclusive of Copenhagen. 

When examining the death-rate from tuberculosis according to sex and age (Table 43), 
we find that, in 1920-1925, mortality was higher in Copenhagen among males than among 
females (12.4 and 10.1). In the country population it was lower among males (7.4) 
than among females (10.7). The difference between males and females is not so pro
nounced among the country population on the islands, where tuberculosis is ll'ast prevall'nt. 
Or. the other hand, the difference is considerably greater in Jutland. North-West JuUand, 
which is most affected by the disease, there is a male mortality of 10.3 and a female mor
tality of 14.4 per 1o,ooo. 

On examining conditions in the various age-groups, we find the same phenomenon 
that has been noticed in most other countries- namely, that the female death-rate from 
tuberculosis is particularly high between the ages of 15 and 24, while there is a less 
pronounced difference between the age-groups among males. On comparing town and 
country, however, we find very variable conditions in this respect. 

Death-rate from Tuberc11losis in 1920-1925 per IO,ooo among Males and Females. 

Copenhagen Total rural population Rural population in 
Age North-Wt·•t jutland 

Male• I Females lllale• I Females Males I l 0emalcs 

o-4 years . . . . .. 14.6 12.7 6.9 5-9 8.3 7·3 
5-9 0 0 . 0 . 5 5-4 3-3 3-7 4·7 4·9 .. 0 

7·8 10-14 . . . 0 3·6 5-9 3-4 5-2 4·9 .. . 
IS-19 10.6 16.3 6.7 13-7 10.2 20.2 .. . . . . . 

18.3 26.7 20-24 15.1 I 5-3 II.3 17-3 .. 0 0 . 
10.6 x6.x 13.8 23-7 25-34 .. . . 0 0 0 0 13-3 12-5 

16.1 35-44 14.2 9·3 7-7 II.4 IO.I . . . . . . • x6.2 8.s 8.s 10.7 u.s 13-4 45-54 . 0 . . . . 
16.6 

.. 
13-5 14-4 55-64 13.8 7-3 10.4 .. . . . . 0 . 

13.8 15-3 65-74 19.6 8.2 12.9 14-9 .. . . . 0 . 
8.9 6.6 9·8 75 and over. 13-9 8.3 7·5 . . . . 

----
Total 12 4 IO.I 7·4 10.7 10.2 14-4 . . 

The mortality in most age-classes in the capital is much greater for males than for 

females; it is a little higher ~ong females 0~Y f~~ ::: f~~ef~~fJe!o !1thet~:·ex~~t~~: 
rural districts, however, the f1gures are throug ou g e • 



of the first year of life, in which bo.fs have a. higher mo~ality. ~mong the rural popu
lation of North-West Jutland, the difference 1S very considerable; m the age-classes 20-24 
the death-rate from tuberculosis is 18.3 for males and 26.7 for females. . 

In examining causes we must, as previously stated, bear in mind two circumstances: 
first, endogenous, constitutional factors, - i.e., a greater susceptibility to infection or 
a smaller power of resistance to the development of the disease; and, secondly, purely 
exogenous differentiating circumstances- i.e., greater exposure to infection, whether 
in the form of primary infection or of re-infection - (super-infection). 

In this connection, it will be of interest to observe the difference in the mortality 
from tuberculosis according to sex and age in the period when the disease was rapidly 
declining: 

Copenhagen.- Per 1o,ooo: 

189o-1894 Males. . 36·4 Excess for males . 12.7 
Females. 23·7 

1905-1909 Males. . 2I.8 Excess for males . 6.7 
Females, 15.1 

1920-1925 Males . 12.4 Excess for males . 2.3 
Females. 10.1 

Provincial towns. - Per 10,000: 

189o-1894 Males. . 29·4 Excess for males • 2.5 • 
Females. 27.1 

1905-1909 Males. . 15.9 Excess for females 1.5 
Females. . . ' 17·4 

1920-1925 Males. . . 8.9 Excess for females 1.8 
Females. 10.7 

Rural population of the country as a whole: 

1920-1925 Males. . 1·4 Excess for females 3·3 .Females. . . . . . 10.7 

follo~i~e r:~~ef!~~h:O~~:J ;~~~~~~~ ~ff:~~~!~2~~ected by the disease, we obtain the 

The islands: Males. . .. 
Females .. 

Excess for females • 2.0 
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South-East Jutland: Males. . • 6.8 Excess for females . 3·7 
Females. • zo.s 

North-West Jutland: Males. . 10.2 Excess for females • 4·2 
Females. 14·4 

The conditions are thus quite opposed in town and country. The higher the death
rate has been in th.e towns, the m~re have deaths among males exceeded those among 
females; but the higher the mortality among the rural population, the greater is this 
excess among females. 

The excess ?f male over female mortality began in Copenhagen in I890-1894 at the 
age of 15 ye~rs, m 192o-1925 at the age of 25 years; in the provincial towns in zSgo-1894 
male mortality was m excess at the age of 20 years; in 1905-1909 this excess began only 
at 45 years, and in 192o-1925 female mortality was in excess for all ages after 5 years, 
exactly as in the case of the rural districts. 

When consi.de~ing. the age-classes we find that, up to 5 years, the death-rate 
from tuberculosis 1s higher among boys, both for towns and for country districts 
during the whole of the period under investigation. On the other hand, mortality 
from tuberculosis is higher among girls than boys in the age-groups 5 to 14 years 
for the entire period. 

Among children, therefore, there is a considerable difference in mortality from tuber
culosis according to sex. As it can hardly be supposed that infection conditions differ for 
the two sexes at this age, it must be assumed that the cause lies in constitutional 
factors. 

We also find that females show much less power of resistance during puberty. In 
1920-1925, mortality in all groups of the population was greatest among females in the 
age-groups 15 to 24 years; the conditions are, however, not quite constant, as the death
rate from tuberculosis in 1890-1894 in Copenhagen was greater among males than among 
females in the age-classes 15 to 24 years, and in 1905-1909 in the age-class 20-24 years. 
In the case of the rural population, the excess of female mortality is particularly high in 
these age-groups. 

The difference between the mortality of the two sexes in the various parts of the 
country cannot be considered as exclusively due to endogenous constitutional factor~; 
other causes must be looked for too. When we consider that Copenhagen has a mortality 
of 12.4 for males and IO.I for females, while the figures in the country districts are ap
proximately 7·4 for males and 10.7 for females, this difference cannot be explained by 
inborn constitutional characteristics. It must be considered as due to external conditions; 
and, in particular, to the varying danger of infection in different places. 

We must therefore look for conditions by which men are more exposed to infection 
than women in the capital and less exposed in country districts. There is an obvious 
cause. 

In the towns, especially in the capital, men are particularly. exposed to infection in 
factories and working premises, especially in the case of work m confined spaces. In 
country districts the men work principally in the Ires~ air, while wome.n a.re part!cula~ly 
exposed to infection in the homes, where a part of their work may consist m tendmg sick 
persons in the household. This view is also supported by an investigation into the pro
portional reduction in tuberculosis in various age-groups. 
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Proportional Decline in the Death-rate Jro;m Tuberculosis from 1890-1894 to 192o-1925 
in Percentages. 

Males Females 

Age Provincial Provincial 
Copenhagen towns Copenhagen towns 

0-4 years . . . . . 75·5 70·4 75 70·7 
5-9 . . . . . . . 72.2 82.2 72-3 82.5 .. 

78.g 10-14 .. . . . . . 56.1 79·1 43·4 
15-19 .. . . . . . . 47·5 57·5 4·1 51.4 
20-24 . . . . . 37·9 54·3 8.4 26.8 .. . . . 
25-34 . . . . . . . 62.6 60.2 45-7 49·3 .. ' 6g.J 66.s 35-44 .. . . . . . . . 70·7 74·5 
45-54 .. . . . . . 67·4 go 59·1 6o.g 
55·64 .. . . . . . . . 72.6 78 68.J 74·9 
65-74 .. . . . . . . . 6J.S 74·7 64.2 60.7 
75 years and over . . 7°·7 73·2 55.6 57·6 

The greatest proportional decline in the disease is found everywhere among children. 
In the case of young men the reduction is much less, particularly in the capital; this is even 
more true of young women, whose mortality has been almost stationary. After twenty
five years the decline is again considerable, but for the higher age-groups it is lower among 
women than among men. 

In the provincial towns the position is similar but less pronounced. 
The greatest decline is therefore found in the towns among children of both sexes, 

and among male adults. In childhood there is no difference between the two sexes in 
the degree of exposure to infection. Among adults it is probable that infection at the 
place of occupation was formerly predominant and that the measures taken against 
such infection have been so effective that the difference in the mortality of the two sexes 
has been almost eliminated. · 

As this particular source of infection of males disappeared the risks of contagion 
at home became predominant and consequently the excess of female mortality over 
the male greater. lhus did the excess of male mortality disappear in the provincial 
towns as early as 1905-1909 . 

. Am~ng ~he country p~pulation we h~ve figures only for 1920-1925. As the danger 
of ~fecbon m the ho~es 1s the predommant fac~or, the excess of female mortality is 
particularly great.. It 1s less usu~ fc;>r country patients t? entc:r hospitals or tuberculosis 
homes, and there 1s also less reahsatlon of the danger of infection and the importance of 
isolation than in the towns . 

. These view~ are confirmed by an investigation into the decline of tuberculosis in 
vanous occupatiOns. 



Death-Rate fram Tuberculosis per 1o,ooo in Various Occupations in the Capital. 

Bakers, confectioners. 
186S-187i 1890-1899 1915-t924 

26 19 16 
Carpenters . . . . . 39 46 24 
Saddlers, upholsterers 39 so 16 
Bricklayers . . . . . . . 44 31 I2 
Cabinet and chair makers 40 51 14 
Painters, varnishers . 47 37 21 
Smiths, metal-workers so 44 19 
Shoemakers , • . • . 51 48 33 
Tailors • . . . . . . 71 6o 17 
Printers, bookbinders. 78 65 19 
Tobacco workers. 86 68 _E. 

Average. . . . . SI 46 19 

• It will be noticed that persons working in confined spaces are particularly affected, 
but that the decline has been greatest in these occupations. In 1915-1924, the differences 
between the various occupations were much less pronounced than formerly, and the decline 
has been greatest in the last twenty-five years, during which systematic measures have 
been taken against tuberculosis. 

These facts lead to the conclusion that the great dt'cline in the death-rate from 
tuberculosis is due to the reduced danger of infection. Undeniably, other factors may 
also have come into play, such as the improvement in the standard of living and housing 
conditions; but these factors affect both sexes and all occupations. Addiction to alcohol 
has also been greatly reduced, though less in the country than in the towns. Again, in 
the rural districts dwellings and economic conditions have been improved, though, as 
already stated, the result is quite different. 

Among the country population the great excess of female mortality in being reduced 
by the drastic measures taken against the danger of infection in the hom~s. In support 
of this view we may mention the well-conducted experiment carried out in Norrbotten 
by the Swedish National Association. 1 We may also refer to the work of the Danish 
National Association in a part of the province of Vejle since 1922 in co-operation with 
medical practitioners and nur.>es working in the district. Information was obtained of all 
existing cases of tuberculosis and steps were taken to isolate them in hospitals or in the 
home, where all necessary measures were used to prevent infection. The result was that 
mortality dropped from 10.6 to 5.8 in the period from 1923 to 1928. The decline in mor
tality was particularly great among women. 

Death-Rate from Tuberculosis of all Forms in the Province of Vejle, per 10,000. 

Year Whole population Malea Female! 

1923 10.6 7·1 14.2 
1924 7·8 5.2 10.6 
1925 7·3 5-2 9·5 
1926 5.2 3·4 7·2 
1927 4·9 4·2 5.6 
1928 s.s s.l 6.s 

I G. NEANDER: The Htilstlfl l11Siitule in Norrbctten, Centraltrykkeriet, Stockholm, 1928. 
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Death-Rate from Pulmonary Tubercr1losis in tire Province of Vejle, per 1o,ooo. 

Year Whole population Males Females 

1923 • 8.s 5·3 II.9 
1924 5-3 4·7 6.4 
1925 5·9 4·3 7·6 
1926 4-5 2.7 6.3 
1927 3-9 3-3 4·7 
1928 • . 3·9 3·3 4·7 

The measures taken to overcome the danger of infection, both in town and country, 
tend to eliminate thf' difference between the death-rate from tuberculosis in the two sexes. 

Direct measures against infection arc therefore an important factor, and an account 
is given below of the direct steps taken in the three countries to combat tuberculosis. 



5· THE ORGANISATION OF ANTI-TUBERCULOSIS WORK. 

DENMARK. 

~ter .Robert Koch discovered the tuberculosis bacillus in 1882, it was quickly 
recogmsed among the Danish population that tuberculosis was an infections disease. 
At the initiative of the Danish Generall\ledical Association (Almindclige Danske Laq::c· 
forening), pamphlets and posters were prepared giving information regarding the dangers 
of infection, together with advice and instructions for preventing the sprrad of the disease. 
The effect of these measures may be seen in the mortality curves, the downward move
ment of which began about 18go. Interest in preventive measures was, moreover, quickly 
aroused in Denmark. In 1875, the seaside hospital at Rcfsnaes, the first institute for 
treating children suffering from scrofula or tuberculosis of the bont·s, was en·cted at tlw 
initiative of Dr. S. ENGELSTED. In xSgs, Niels R. FINSEN succeeded in curing the first 

. case of lupus by means of his light treatment. Thus the foundations wrre laid for Finsen's 
Light Institute, which afterwards became world-famous, and a method of treatment was 
introduced which has been more and more widely applied and disseminated. Simul· 
taneously with the above-mentioned informatory work, a movement was started for build· 
ing curative institutions for patients suffering from pulmonary tuberculo~is, and in 1900 
the first Danish pulmonary tuberculosis sanatorium - Vcjlefjord sanatorium - was 
opened, mainly through the efforts of Christian SAUGMAN. The erection of this sanatorium, 
which is intended for the wealthier cla5ses, was followed in 1901 by the fir~t sanatorium 
for the general public, and in the same year the National Anti-Tuberculo~is Association 
(Nationalforeningen til Tuberkulosens Bekaempelse), was formed with the following pro
gramme: 

(1) To disseminate knowledge to the greatest possi~le t>xtt·nt regarding the 
nature and infectiousness of tub..~rculosis and the means for overcoming it; 

(2) To promote the establishment of popular sanatoria in which poor 
people may be treated cheaply or, if possible, free of cost; 

(3) As far as possible to support the patient and his family. 

In the very next year the Government, principally on the init!ative of the Nation~! 
Association, appointed a commission to investigate how the State m_1ght suppo~ ~he anti· 
tuberculosis campaign by means of legislative measures 3:nd s~1table sub~Jdies. The 
commission's work resulted in draft legislation on tuherculosJs, wh1ch ~as passed by_ the 
Rigsdag in 1905. These laws, which have on several subsequent occasiOns been revised, 
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clearly define the measures for combating tuberculosis in De~mark and pr~vide a br~abd 
basis on which the work has since been carried out. We will therefore bnefly descn e 
them. 

As tuberculosis is an infectious disease, it was consid~red necessary, in the first 
place that tubt>rculous patients, particularly those suffermg from p~mo~y tuber
culosis, should be given the widest facilities for curat.ive treatment and 1s?lat10n, ~o that 
the sources of infection might be elimina~ed from the1r ~orne~ and. the patients tramed to 
take the necessary precautions on returrung home. ~1th this object, the laws on tuber
culosis contain extensive provisions for the grant. ot assistance by the State. and communes, 
so that all patients without exception may obtam treatment. The questton of cost plays 
no part whatever in this connection, as all indigent persons are treated at sanatona or 
hospitals free of cost. 

The State thus grants subsidies for. establishin~ tuberculosis institutes an~ hos~itals, 
sanatoria and nursing-homes for treatmg or nursmg. pulmonary tuberculosis patlel_lts. 
seaside hospitals for patients suffering from tuberculosis ot the bones or so-called surgical 
tuberculosis, and also seaside sanatoria for treating children suffering from scrofula. The 
State subsidy for establishing these institutes at present amounts to 2,500 kroner 
per bed. 

The help given by the State towards the maintenance of State-recognised tuberculosis 
institutes is even more extensive. The State provides up to three-quarters of the amount 
fixed by law for the treatment and nursing of all patients whose financial pos1tion would be 
considerably impaired if they had to pay the full amount. The remaining quarter is 
paid either by the patient himself or by his sick fund, if he is a member of such a fund 
If hi' is not, and is unable to pay this part of the charge for treatment, the commune in 
which he lives must pay it. Such payment is not regarded as poor relief and the patient 
does not lose his ci vii rights. 

Public relief does not stop here however. If the head of a household, whether the 
husband or the wife, is treated in a State-recognised tuberculosis institute, and if the family 
cannot obtain a livelihood by its own means, the commune must grant the family sufficient 
rel!cf for its maintenance, and :such help, again, is not regarded in any way as poor 
relief. 

Assistance may be granted in various ways. It may consist, for instance of direct 
relict in money for maintaining the home, or it may take the form of a contribution for 
placing the children in healthy and good nursing-homes, children's homes, etc., while 
perhaps the mot~er !s being treated in a hospital or sanatorium. Through these provisions 
no head ?fa famlly 1s C?m~lle~ to suspend treatment at an unsuitable time and go back 
to work m order to mamtam h1s home. · 

In short, the effect .of the pro~sio!ls is that, in Den~uk, .every patient requiring 
trea~men.t. for tuberculosis may recetve 1t at a State-recogmsed mstitute without regard 
to hts ab1lity to pay. · 

. I~ addition to ~he above-mentioned institutions, State recognition, which carries 
With ~~ a Stat~ su~st~y f?r maintenance, may be granted to tuberculosis stations (dis
pen~~nes) - u., tnst~tubons supervis.ing the hygiene of tuberculous patients and their 
famlltes and homes, wtth the co-operation of medically trained persons. The station may 
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grant as_sista~ce by nur~ing, b:y providing healthier homes, and, in particular, by arranging 
for t~e tsolat.t~m of _patients_; It may aiso assist by providing beds and bed-linen, washing 
the. l~en of ~ect~ous :patie~ts, etc. State contributions may be granted to private 
societies. '!orkmg With this object, to the amount of one-third of the expenditure involved, 
o~ conditiOn that t.h~ local commune _also contributes at least one-third towards expen
ditu.re. St~te subsidies ~ay_also be gwen to communes wishing to establbh tuberculosis 
stat10ns while those mamtamed by the communes receive State contributions amount
ing to half the cost of maintenance. · 

. In additio!l to the extensive. assi~tance granted by law as explained above, there are 
vanous other Important regulations m the laws on tuberculosis, the most important of 
which are mentioned below. Medical practitioners must report to the local medical 
official every case of pulmonary or throat tuberculosis coming under treatment, and 
likewise all deaths from tuberculosis must be repmted to the medical official on a special 
form. In the case of removal or death dwellings may be disinfected at the public cost. 
A number of.regulations are devised especially for the protection of children. Women 
may not accept positions as wet-nurses unless it has been established by a special medical 
examination that they are not suffering from tuberculosis. Persons suffl•ring from in
fectious tuberculosis may not be appointed for work in creches, children's and other 
homes, etc. Children may be placed only in a home which can be shown to be free of 
infection by tuberculosis, and all children placed in homes must produce a medical 
certificate that they are not suffering from tuberculosis. School-children who have 
contracted infectious tuberculosis must be taught separately, and all concomitant 
expenses must be borne jointly by the State and the commune. No person may be 
appointed as a teacher in a school under the public authorities unless he can produce a 
certificate that he is not suffering from infectious tuberculosis. If a teacher contracts the 
disease, he may be dismissed, in which case he receives a pension amounting to two
thirds of his salary. This provision may also be applied to other officials who, in the 
exercise of their duty, come into such close contact with the population that they arc 
likely to transmit infection. Finally, all physicians h'lve unlimited powt:r to have 
samples of expectorations examined for tuberculosis bacilli at the public cost, such 
examinations being carried out at diagnosis stations, which are established throughout 
the country. 

From the above brief summary it will be seen that the laws on tuberculosis facilitate 
and also require co-operation from many quarters, with a view to overcoming the disease. 
Where arrangements are made bv private initiative, the State subsidies granted are the 
same as those granted to commUnes. This work has grown rapidly, a_nd has rec~ived 
valuable support in many quarters. In the first place, we may ment10n the Nat10nal 
Anti-Tuberculosi'i Association (Nationalforeningen til. Tuberkulosens Be~aempe!sc), 
while other private societies, such as the San'ltorium Societ:y o~ the Co-operative Umons 
etc., have also taken part in the work. Urban and provmcial communes th_r?ughout 
the country have taken a great part in the common. ~ork under the supervision and 
constant stimulus of the State and of the health authontles. 

. In the machinery set up on the ba.sis of this legislation for combating tuberculosis 
m Denmark, the principal aim, as already stated, has been t~ create a large numb~r of 
beds in special institutions for treating the disease in its vanous forms. How qmc~ly 
and how extensively this work has been carried out may be seen from the followmg 
table: 
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Nursing- Seaside Seaside Total 
Sanatoria Hospitals homes sanatoria hospitals number of 

Year 
Num-1 N"m-1 Num-1 Num-1 Beds Num-1 Beds institu-~ beds lleds Beds bcr 

Beds ber ber tions ber her 

1875 - - - - - - - - I I30 I I30 
1895 - - - - - - 2 55 I I30 3 I85 
1900 I 93 - - - - 2 55 I I30 4 278 
1906 9 763 3 268 - - 4 Io6 2 I82 I8 I,3I9 
1912 16 1,214 24 751 - - 8 370 2 230 50 2,565 
1920 16 1,338 31 919 4 127 9 450 2 230 62 3,064 
1928 16 1,393 36 1,083 4 132 II 571 4 428 70 3,607 

Of these seventy institutions, four sanatoria and one seaside hospital are under 
private management, while the remaining sixty-five are recognised by the State 
and obtain the above-mentioned con~iderable subsidies towards the cost of main
tenance. 

On comparing the number of beds in all tuberculosis institutions with the size of the 
population, we find that the number of beds has relatively greatly increased. 

Year Number of beds Per ro,ooo inhabitants 

1900 278 I.I 
1906 . 1,319 5.0 
1912 2,565 9·3 
1920 3,064 9·9 
1928 3,607 IO.I 

The number of beds wl>ich a country should have available does not, however, depend 
entirely on the size of the population. The frequency of tuberculosis is an important 
factor. Accurate information regarding the number of deaths from tuberculosis in the 
country as a whole is available from 1920, and on calculating the number of beds available 
per hundred deaths from tuberculosis, we obtain the following result: 

Year Number of deaths Number of beds Number of beds 
from tuberculosis per hundred deaths 

1920 3.277 3,064 93-4 
1923 3,016 3.385 II2.2 
1926 2,8II 3.500 124·5 
1928 2,626 3,607 137·4 

Both in relation t~ the size of the population, and particularly to the number of 
deaths f~om t.ube~culos~s. Dcm~ark is very well supplied with beds both for treating 
and for 1solatmg mfectlous patients, and the available beds are in constant use. The 
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following numbers of patients suffering from pulmonary tuberculosis were treated in 
hospitals or sanatoria: . 

Year 

1912-13 
1916-17 
192o-21 
1924-25 

. 1927-28 

Approximate number 
of patients 

4.570 
s.Joo 
s.6oo 
6,000 
6,400 

In the period under review there was an increase of 40 per cent in the number of 
patients treated. The increase in the population in the same period amounted to 
about 23 per cent, but the death-rate from pulmonary tuberculosis dropped 40 per 
cent. 

Tuberculosis hospitals must: (1) accept fresh cases as quickly as possible after the 
disease has been diagnosed; (2) give treatment until it can be continued, if desirable, 
at a sanatorium; (3) with a view to insolation, treat as many acute infectious cases as 
possible before death takes place. 

Doubts have occasionally been raiserl whether the system of having a large number of 
small tuberculosis hospitals spread over the entire country is to be recommended. As a 
link in the general anti-tuberculosis campaign, however, the hospitals have undoubtedly 
been of great value. The extent to which they are used is, on the whole, satisfactory, 
though there have necessarily been great fluctuations in this respect, particularly m 

·the small hospitals. The sanatoria are always full. They are intended especially for 
patients in the earlier stages of the disease, though they also accept many patient:. 
in the advanced stages. In the National Association's male sanatoria 20 to 30 per cent 
of the patients are in the first stage, 25 to 30 per cent in the second stage, and about 
50 per cent in the third stage. In the female sanatoria, about 45 per cent are in the first 
stage, 25 per cent in the second stage, and 30 per cent in the third stage. Although the 
composition is thus very mixed, the final results are quite satisfactory. 

The numerous patients annually passing through tuberculosis institutions not only 
receive curative treatment but learn what precautionary ntles should be observed on 
returning home. This a very effective way of educating the pqblic in regard to the 
measures for preventing infection. 

Not the least part of the importance of these institutions lies in isolation. Its val~e 
may be gauged by investigating the ·number of deaths from pulmonary tubcr~ulo~1s 
taking place in the institutions instead of at patients' own homes. In the capital m 
~890, 19 per cent of all deaths from pulmonary tuberculosis took place i~ instituti~ns; 
In 1900 the proportion had risen to 38 per cent, m 1912 to 6~ per cent, and smce that ttme 
70 to 75 per cent of deaths from pulmonary tuberculosis in the capital occurred in hospi
tals. In provincial towns the proportion is about 45 per cent of the deaths, and among 
the ntral population 30 to 33 per cent. No evidence is needed to prove the importance, 
from the epidemiological point of view, of removing so large a proportion of patients 
from their homes in the last stages of the disease. . 
. After the work of establishing institutions was well advanced, the National Asso

Ciation began to erect tuberculosis stations (dispensaries). The first station was opene~ 
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in 1908 in Copenhagen, and was quickly followed by a station in another .Part of the 
city and one in the suburb of Fredcriksberg. The system of work adopted lS much the 
same as in other countries. Particular attention is paid to protecting healthy children 
growing up in homes affected by infectious tuberculosis. In all about J,ooo children 
have been kept in good healthy nursing-homes in Copenhagen so long as there appeared 
to be a danger of infection in their own homes. Further, the success of the tuberculosis 
stations has been ensured, more particularly by the practically limitless facilities which 
exist for treating tuberculous patients at institutions. Patients are not given any form 
of treatement at tuberculosis stations. At the initiative of the National Association, . 
stations have gradually been erected in the larger and some of the smaller towns, and 
extensive assistance has been granted throughout the country by the National Associa
tion's local societies, one of which is to be found in each province, for administering the 
funds provided for this work by the central administration of the association. 

There is, however, no hard and fast organisation of the work of tuberculosis stations 
in the country. The National Association undertook this work in 1922, and selected a 
certain section in the north of the province of Vejle, with a population of 62,000, as an 
experiment. It endeavoured to co-operate as closely as possible with local doctors, 
and awakened the interest of nurses in the work by holding classes, lectures, etc., with a 
view to investigating hygienic conditions in the home where thr. disease appeared; any 
shortcomings are remedied, if necessary with the ·help of the National Association. 
Steps are al~o taken to examine all members of the familv in anv home where a person 
contracts the disease ancl to place the patient himself as qtlickly as possible in a hospital 
or sanatorium. It will be seen inter alia from the following facts that the work has been 
very successf!-11. Previou~lY: sc~rce~y more than half the patients affected by the disease 
were placed !n tuber~ulos1s mstltut10ns, whereas now So per cent of the patients are so 
placed. While, previously, 75 per cent of the deaths from tuberculosis took place in the· 
pa~ients' homes, at present about half the number take place in tuberculosis hospitals. 
Th1s work has had a great effect on the death-rate from tuberculosis. The decline in 
that death-rate i~ more pronounced in the district referred to than among the rural 
population as a whole. 

Mortality (rom Tuberculosis per 10,000. 

Year Rural population of 
Vejle province whole country 

1920 9·8 10.9 
1921 8.9 9·9 
1922 9·0 8.9 
1923 s.s 10.6 
1924 9·3 . 7·8 
1925 8.6 7·3 
1926 1·5 5.2 
1927 1·5 4·9 
1928 6.9 5.8 
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In recen~ years, on .th~ initiati~e ?f the Gove~ment .and in some cases ~th help 
from the National Association, provmcial tuberculo~Is stations have been estabh~hed in 
nine of the twenty-six provinces, and it is proposed to erect such stations in the remaining 
provinces as quickly as circumstances permit. 

These tuberculosis stations work in connection with a central tuberculosis hospital, 
of which the head doctor is a tuberculosis specialist. He is also in charge of the various 
tuberculosis stations in the province; he visits them every week or every other week, 
gives public consultations to persons suffering from or su~pected of having contracted 
tuberculosis, and directs the nurses' work. All homes infected with, and patients 
suffering from, tuberculosis are registered, and the homes are not only subject to supervi
sion, but receive extensive assistance in respect of hygiene, isolation, beds, food, etc. 

In addition to anti-tuberculosis work among human beings, measures are also taken 
against tuberculosis among domestic animals. The campaign against human tubl'rculosis 
is thus assisted through the reduction of infection among cattle. As far back as I8gJ, 
regulations were issued regarding tuberculosis among domestic animals. The State 
grants subsidies to farmers to enable them to cure their live-stock of tuberculosis by the 
method introduced by Bernhard Bang. Cows suffering from tuberculosis of the udder are 
slaughtered, and the State pays fixed compensation to the owner. Separated milk may 
only be delivered by the dairies after pasteurisation. Cream used for butter-making 
must also be pasteurised, while in most towns the population may obtain children's 
milk from live-stock which has undergone a tuberculin test and is under permanent 
veterinary control. 

The extensive measures described above have involved heavy expenditure in pro· 
portion to the size of the population. The money has been raised by State subsidies 
under the laws on tuberculosis; in addition, the communes have expended considerable 
sums under the tuberculosis laws, and private initiative has also made large contributions. 

Subsidies granted by the State under the Tuberculosis Laws. 

Year 
Annual eubsidy 

Kroner 1 

190o-1904 .73.900 

1905-1909 1,017,000 

191o-1914 1.449,000 

1915-1919 2,318,ooo 

192o-21 4.641,200 

1921-22 3,621,000 

1922-23 3,533,000 

1923-24 3.730,000 

1924-25 J,084,000 

1925-26 J,S6o,6oo 

1926-27 3,5oo,goo 

1927-28 J,262,000 

1928-29 3,309,700 
1 The Danish crown is wmth 1.39 gold franc at par • 

• 
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In addition, the State has subsidised Finsen's ~edical Light Ins~itute for treating 
patients suffering from lupus or surgical tuberculosiS, to the e~tent m recent yea~ of 
75o,ooo kroner per year. Furt~er, the Danish Law of 1921 on diSabled persons. provtdes 
for pensions at present amountmg ~o 540 kroner pe~ year to all ?lembers of s1ck fu~ds 
who are incapacitated for work - J.e., whose capac1ty for work IS reduced to one-third 
or less. The number of tuberculosis invalids in .receip~ of this pensio~ !flay be estim!lted 
at present at 3,ooo to 4,000. The State also m vanous wa:ys subs1d1ses other obJ~Cts 
indirectly promoting the campaign against human tuberculosis, such as State-recogru?ed 
sick funds, home-nursing organisations, and, last but not least, measures for combatmg 
tuberculosis in cattle. 

The expenditure of the communes on ant~-tuberculosis _measures is also consider!l~le. 
It is impossible to state the exact figure, but It may ~e est~mated at close on.one m~ll1on 
kroner per year, whilll the expenditure of State-recognised s1ck funds for treatmg patients 
in tuberculosis institutes has, in recent years, amounted to about 6oo,ooo kroner per 
year. . 

Lastly, private initiative has accomplished a great deal. Originally, the main burden 
was borne by private initiative, the State supplementing whatever was still needed; but, 
although the State now makes the largest financial sacrifice, the importance of private 
initiative must not be undervalued. The greatest contribution is made by the National 
Association, which directs seven tuberculosis sanatoria and six seaside sanatoria, with a 
total of 996 beds, in addition to the above-mentioned tuberculosis str..tion work. The 
association has also erected a seaside hospital with fifty-three beds for adult patients 
suffering from surgical tuberculosis, and two small nursing-homes. During its existence, 
the National Association has collected over two million kroner in members' contributions, 
etc., while, through the sale of the "autumn flower " (H"stblomsten) - the Danish 
equivalent of the Swedish" May flower" (Maiblomman) -which takes place in the entire 
country on one day a year, the National Association has received nearly three million 
kroner. Moreover, the receipts obtained during the first year from the sale of Christmas 
Stamps (an idea which, as is generally agreed, originated in Denmark, having been suggested 
and put into practice by the late Postmaster E. HOLBOLL in 1904) were used for erecting 
one of the above-mentioned sanatoria operated by the National Association - the large 
children's sanatorium known as the "Christmas Stamp Sanatorium" (Julemaerke Sana- .· 
tori~t) ~or childre~ suffering from pulmonary tuberculosis. After this plan had been 
earned mto effect m I9II, the funds from the sale of Christmas stamps were not used 
for combating tuberculosis. The Christmas Stamps Administration used them for the 
benefit of children in other ways (convalescent homes, etc.). The National Association 
al~o. has at its dispos~l, in the .fof!D of bequests, capital amounting to about a half a 
mllhon kroner, wh1ch IS used pnnc1pally for the benefit of needy tuberculous patients . 

• • • 
. The above~mentioned measures a~e direc~ly aimed at overcoming the disease, and are 

mamly res_po~stble for the great declme which has taken place in the death-rate from 
t~berculos1s m Dem~ark. Other factors, too, may be regarded as having more or less 
d1rectly helped to bnng about thl:s result- for instance, steps have been taken to provide 
for .the treatme~t of the population by doctors and nurses. There are about 7 000 fully 
tramed nurses m Denmark, while the number of doctors has constantly incre~ed In 
1901, there were about 1,350 doctors, while in 1928 the figure had risen to about ;,500, 



~orne ?f whom were medical practitio!lers, ~hilst others. were engaged a~ hospitals. This 
IS eqUivalen~ to one doctor per 1.4~0 ~habitants. Dunng the same penod home nursing 
has greatly mcreased. Home nursmg Is, to a great extent, organised by special societies, 
which supply nurses free of cost to members in case of sickness. In 1900 there were 
195 socit;ties of .th!s ~nd, 58 in the to.wns and 137 in the country. There ar~ now about 
Boo nursmg: societies m the country With a total of between 900 and x,ooo nurses, in addi
tion to whtch the Danish deaconess houses have about 200 trained sisters, for parish 
nursing, principall;y: in the towns, while in the larger towns nurses are employed by the 
communes for tendmg the poor free of cost. For the benefit of these visiting nurses the 
National Association has arranged a number of courses in tuberculosis hygiene in order 
to train them for the supervision of hygiene in homes infected with the disease. 

The extensive organisation of sick funds has been a very important factor in Denmark. 
These sick funds receive large subsidies from the State for their work (in 1928 the State 
subsidies amounted to about xo million kroner). They provide free medical attendance 
for members and their children, a supply of medicine entirely or partly gratis, free 
hospital treatment, and a daily allowance on a sliding scale. The great increase in the 
membership of sick funds may be seen from the following figures. 

Proportion of the Entire Pop1,lation over 15 years Members of Sick Funds recognised 
by the Statt. 

I893· 
1900. 
1910. 
1920. 
1928. 

Per cent 

7·9 
x8.8 
37 
59·5 
65 

It may be mentioned, in conclusion, that there are special laws containing re~lations 
for the supervision of hygienic conditions in factories and workshops, the clca!llmess of 
bakeries, dairies and businesses connected with the foodstuffs industry, working hours 
for apprentices, the release of working women from work for a certain period befor~ and 
after childbirth, etc. Endeavours are made to increase the power of resiStance of children 
and young people to the disease by encouraging gymnastics and open-air sports, by 
arranging for town children to obtain summer holidays in colonies or homes, etc. .From 

·Copenhagen alone about 20,000 children are sent to the country eyery y~~r. Wltho~t 
any appreciable cost to then families, as the State grants free travelling factllhes, while 
the stay in the country is usually gratis. 

NORWAY. 

In Norway, as in other countries, organised work to combat tuber~ulosis o~Iy began 
after Robert KocH demonstrated in 1882 the infectiousness of the dtsease. Smce then 
the authorities, the medical prof;ssion and the public have taken the greatest interest 
in anti-tuberculosis measures. 

In 1895, Medical Director Holmboe was instructe~ by the Sto~ing to. prepare a 
draft law providing for public measures to be taken agamst tuberculosis, and m 1900 the 
Law on Tuberculosis was passed. . . . . . 

The State and the communes showed theu mterest m the work and their apprecia
tion of its importance by granting considerable sums of money for the erection of public 



t · 1·de hospitals and tuberculosis homes (Tuberkulosehjem. A large .number sana ona, seas . · · · t' s · 1 t of similar institutions has also been built by pnvat~ 1mba 1ve. • pecia men .wn rna~ 
be made of three large organisations: ~he. Norwegian R.ed Cross, founded m ~865. 
the Norwegian Women's Health Ass?c1abon, founded. m x8g6; and .the ~atwnal 
Anti-Tuberculosis A~sociation, founded m xgxo, all ot which are engaged m ~nb-tube~
culosis work. All these organisation<> obtain considerable sums from the pubhc for thetr 
work. 

The Law on Tuberculosis of May 8th, xgoo. 
The basis of' all anti-tuberculosis work in Norway has been the law on tuberculosis, 

the main provisions of which will be disctt~sed. he~eunder. T~e provision~ o.f th.e law 
apply to all sickness of a tuberculous nature wh1ch Is ~ccompamerl by the ehmmabo~ of 
infectious material liable to cause a spread of the dtsease. The law compels med1cal 
practitioners to notify the medical officer of health of all new cases of such disease that 
come to them for treatment. The notification must state the patient's name, age and 
circumstances, the form of disease, circumstances of infection, etc. The medical prac
titioner is further required to instruct the patient as to the precautions to be taken to 
prevent the spread of infection, and must satisfy himself that his directions are 
being carried out. The hygienic supervision of tuberculosis is generally entrusted to 
the medical officer of health. 

The most important stipulation of the law is contained in paragraph 6, which provides 
for the compulsory isolation of infectious tuberculous patients. If the medical officer 
of health finds that the patient's conduct or his home are such as to entail a special 
risk of the disease being communicated to others, he must lay the case before the Health· 
Council, which decides what action is to be taken and, if necessary, orders the patient 
to be removed to hospital. Nowadays, such action is, generally speaking, invariably 
resorted to where there is danger of infection. Married couples who wish to be together 
may, however, not be separated by the operation of the law. The opportunity which 
the. law thus provides of effecting the compulsory institutional isolation of infectious 
patients has proved highly effective, and has been, so to say, the pivot upon which the 
whole of the tuberculosis work has turned. · 

For patie~ts removed to a hospital or a nursing-home by virtue of paragraph 6 of 
thP.. tuberculos1~ law, the exp;.>nses of treatment are paid by the town or province concerned, 
~h1ch recovers 40 ~r cent of its outlay from the Sta'te. Up to half of the expenditure 
mcurred by the proym~E" m.ay, moreover, be charged to t~E" district from which the patient 
comes. Such free mstitubonal treatmen~ of tuberculosis is not rega1ded as poor relief. 

In recent years, the numbers of patients removed to tuberculosis homes or hospitals 
under paragraph 6 have been as follows: 

v~ar Towns 
Rural 

districts 
Total for 

whole country 
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As already stated, the law provides for the compulsory notification of allnt·w cases 
of intectious tuberculosis. This provision has, however, proved wry dillicult to enforce, 
and medical practitioners frequently neglect to send in the statutory notification to the 
Health Council. For this. reason, it has not Leen possible to form an l'ntirdy accurate 
idea of the number of fresh cases of tuberculosis in its infectious fc1rm that com!' undrr 
medical treatment each year, or of the total number of such tuberculou~ patients under 
treatment at any given time. 

According to the tuberculosis records of the medical officer'> of hl'alth, the following 
numbers of fresh cases of infectious tuberculosis were noti tied to the Health Councils 
during the period 1923-1928: Fresh cas~s of infectious tubt•r<ulosis n·portt•d 

Year 

1923 
1924 
1925 
1926 
1927 
1928 

These figures are, however, undoubtedly 
too low, for, as already mentioned, all fresh 
cases have not been reported to the district 
physicians. 

Institutions for the Care and Treatment of 
Patients suffering from Pulmonary Tuber
culosis, Scrofula and Surgical Tuberculosis. 
In 1897, the State opened the first popular 

sanatorium at Reknes in Molde with seventy
two beds. About the same time, the private 
foundation of St. Jorgens Hospital in Bergen 
built the Lyster public sanatorium at Sogn. 
In 1900, and during the ensuing period, a 
number _of private sanatoria were foWldcd. 
Apart from this, attention was special_ly 
concentrated during these years on the bml
ding of small tuberculosis homes (Tu~rku
losehjem) essentially designed to prov1de !or 
the isolation of varticularly long-standmg 
cases of infectious tuberculosis. The first 
tuberculosis home was founded in 1903 by 
the Norwegian Women's Health Association, 
and the following year a whole series 9f 5imil~r 
institutions were set up, all of them by pn
vate initiative and with privately collected 
funds. Later on, the various provinces and 
communes also built such nursing-homes for 
the isolation of their tuberculous patients. 

Total number Number 
of cases of 

tuberculosis 

7,509 
8,340 
7,827 
7,186 
7.154 
7,II7 

of pulmonary cast·s 
indudc<l 10 the total 

7,180 
7.943 
7.487 
6,854 
6,841 
6,780 

Map 3. 
A:sn-TURERCULOSIS INSTITUTIONS IN 

ACTIVI1Y IN NORWAY IN 1929. 
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To begin with, the tuberculosis homes were intended exclusively as institutions for 
the care of patients and especially for long-standing cases. Later on, however, 
they tended more and more to be used as curative institutions as WPll. 

After I9I4, there was renewed agitation in favour of the erection of large public 
sanatoria by the State. This led up to a decision by the Starting mairu:g additional 
provision for the erection of four State sanatoria. Three of these are now m use --the 
National Forest Sanatorium at Setesdal, with I38 beds; the Vensmoen Sanatorium at 
Saltdal, for northern Norway, with I52 beds; and the Glittre Sanatorium for south
eastern Norway (ostland), with I67 beds. This year, an appropriation has been made 
for the building of a fifth State sanatorium for Trondelag, which will have ISO beds. 

Seaside Hospitals. 

In I892 and I893, the Fredriksvem and Hageviken seaside sanatoria, with fifty 
and forty beds respectively, were built, both by private initiative. In I9I9, the State 
took over the seaside hospital at Fredriksvem, which has since been enlarged to take 
140 patients. The_ seaside hospital at Hageviken has also been enlarged and now has 
room for 183 patients. In recent years the State has built two seaside hospitals in 
northern Norway, at Tromso and Vardo . 

. Finally, in addition to these four seaside hospitals, four smaller nursing-homes are 
available for the treatment of scrofula and surgical tuberculosis. 

The following table shows the number of tuberculosis institutions in use at the 
beginning of I928, the number of beds, and by whom maintained: 

Number maintained by 

Institutions for Total 
Private 

the care and number of Other 
treatment of State Provinces Communes 

Norwegian private 
tuberculous N".W.H.A.l 

patients 
Red-Cross organi-

sations 

lnsti·l B d Insti·IB tuuons e 8 tnttcus ed43i Insti-l Bed 
tuhoos 8 Insti-l B d 

tUtiODS e S 
Insti-l B tutions eds Insti-l Beds 

tutlons ln•ti·l d tutions Be s 

Sanatoria I 
12 I,355 4 6oS - I 273 I 26 I I36 5 3I2 

Tuberculosis 
homes for 
pulmonary 
tuberculosis . III 2,65< I 33 30 703 35 834 I 26 2I 555 Seaside hospitals 23 499 

4 419 3 236 - - - - - - - - I I83 Nursing-homes 
for scrofula 
and surgical 
tuberculosis . 4 I 52 I 44 - - - - - - I 39 2 6g 

l Norwegian Women's Health Association N . ( .S.K.) 

Many of the general hospitals also take tuberctilou t- · 
tuberculosis wards. At the end of I 928 th . s pa lents, sometimes in special 

ere was, m twenty-four hospitals, a total 
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number of 681 beds specially reserved for tubt>rculous patients. On Dect'mbcr 31st, 1t)28, 
5,257 beds, or one bed per 535 inhabitants, were thus available for tulx•rnllous 
P!ltients. Taken with reference to the number of deaths from tuh<-rculosis in 1~28, this 
giVes roughly 120 beds per 100 deaths. 

As shown by the follov.ing table, the number of beds for tuberculosis has rapidly 
increased in the last few years: 

I 

Number of Beds in Sanatoria or Tuberculosis Homes during 1923-1928. 

1923 1924 1925 1926 1927 I 1928 

Ins!~ I Beja hlsll·l ••• Ioiii· I IIIII· I I IIIII~ I 
1

1 .. 11· I ... IUIIOOI> Ill lou 1111,, Ida tltllll •• 1111011 leu hlllll 
I 

Sanatoria . . . . . . . II 940 II 961 12 9871 12 1,188! 121 1,3551 121 1,355 
Tuberculosis homes . . 91 1,712 97 1,919 103 2,037jl05 2,2II:1o8 2.459 1n

1
2,65o 

I 

10812,88o 3,0241II7 
1__ 1---

Total . . . . . 10212,652 II5 3.399:120 3,814,12314,005 
Per 10,000 inhabitants . -1 9·7 - 10.5 10.9- 12.2 - 13.6 - 14.2 
Number of beds per 100 I 

deaths from pulmonary 
66.3 tuberculosis . . . . - 65·7 - - 74·71-, 95·9 -1109.3 -- 114·7 

Number of Patients m Tuberculosis Institutions during 1928. 

Number 
admitted 

during 
y~ar 

Institutions for the treatment of pulmonary 
tubercolusis: 

Sanatoria . . . . . . . . . . . 3,196 
Tuberculosis homes . . . . . . 2,386 

Total . . . . . . 5.s8z' 

Surgical tuberculosis and !'crofula: 
Seaside hospitals • . . . . . . . 441 

Homes for scrofulous patients . . 75 
Solvanglight Institute . . . . . 55 

Total . . . . . 571' 

Total for all tuberculosis institutions 6,153 

I This includes 84 cases of diseases other than tu~rculoots. 
1 Tt..is includes 104 cases of diseases other than tu~culosl!. 

Total 
number DischarJ!eS Deaths 
treated 

4.447 3,103 47 
4.677 1,508 743 

--· 
9,124 4,611 79° 

814 406 24 

183 72 2 
87 so 2 

1,084 528 28 

10,208 5,139 818 
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The number of patients admitted to institutions dealing solely with _tubercul~sis was 
thus s.g6s. To this ~hould be _added 3.469 cases of tuberculOSIS admJtted durmg the 
year into general hospitals, making a total of 9.434· . 

In recent years the following num~ers of patie~ts suffering fro~ pulmon~ry tubercu
losis have been admitted for treatment mto sanatona and tuberculosis homes. 

Sanatoria 
Tuberculosis Total Year homes 

1923 2,040 1,634 3.674 
1924 2,469 2,015 4.484 
1925 . 2,588 2,018 4.6o6 
1926 2,818 I,97I 4.789 
1927 3.o95 2,191 5,286. 

1928 3,160 2,338 5.498 

From 1923 to 1928, the number of patients has, it will be noted, risen by about 
50 per cent. . . . . . 

During the p~riod 1923-1928, the followmg number of patients d1ed m sanatona and 
tub!'rculosis asylums: 

Number of Deaths in Sanatoria and Tuberculosis Asyluf'!'S. 

Percentage 

Tuberculosis oftotalnumber 
Year Sanatoria Total of deaths from 

asylums pulmonary 
tuberculosis. 

1923 . . . . . . . . . 2I 575 596 1;4.8 
1924 . . . . . . . . . 40 727 767 17.6 
1925 . . . . . . . . . 34 671 705 17.4 
1926 . . . . . . . . . 40 628 668 I8.8_ 
1927 . . . . . . . . 37 733 770 22.I 
1928 . . . . . . . 47 743 790 22.6 

As already mentioned; many tuberculous patients are removed to general hospitals, 
so that many deaths occur in these as well. No reliable particulars of the number<; 
involved in this case, however, are yet available. Hence it is impossible to obtain full 
details as to how many deaths from tuberculosis in Norway occur in institutions ·and how 
many in the homes. Ti).e above details concerning deaths in tuberculosis institutions 
show, however, that the work, especially that of isolating long-standing cases in the 
hospitals, ~s making r~pid headw:ay. In 1923, IS ~r cent of all deaths from pulmonary 
tuberculosis occurred m sanatona and tuberculosis homes, and in 1928 the percentage 
was 23. 
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Work and Convalescent Homes. 

T~ere are ~t pres~nt, in t~e co~ntry, four work and convalt•sct•nt homt•s with accom
modah?~ for e1ghty-e1ght patients m all .. In 1915, _the O:;lo Health Association opt•nt'd 
a trans1tl?n centre for tuberculo';IS women m O:;lo, w1th accommodation for twentv-scven 
women d1scharg':d from ~anatona, hospitals or tuberculosis homes. · 

The ~rondhJem An~1-Tuberculosis Association maintains the Valhl'in1 Convabcent 
Home, wh1ch can take mneteen female convalescents. 

The Work an~ Convalescent Home at Saltdal is an institution attached to the 
Vensm~n Sanatonum. .For all practical purposes, it i.; regarded as a transition centre 
for patients who are discharged from the Vensmocn Sanatorium and nrc abll' to 
work. 

In addition, the q.littre Sanatorium .~as a training. inst!t~te which can take thirty 
male tuberculous patients whose condition renders 1t d1fhcult for them to rewrt 
~o t~eir previous occupation, and who must learn another, more suitable, trade. This 
mstltute also takes patients other than those who have been treated at Glittre Sanatorium. 
The patients are .Paid for their work at rates laid down by the Department of Social 
Welfare. · 

Children's Homes and Open-Air Schools for Children specially Sllsceptib/e to Tr~bercu/osis. 

In xgu, the Oslo Health Association set up the first open-air school for childrt·n 
• specially susceptible to tuberculosis. At present, there are twenty-eight such schools 
scattered all over the country, with goo places in all. One of these - i.e., Talvik, in 
Finmark - is managed by the State, and the others were established and are managed 
by private societies and institutions, thus the Norwegian life insurance companies have 
founded two children's homes for specially susceptible children, but they are managl'd 
by the sub-sections of the Health Association and National Association. Most of the 
children's home5 take both infants and older children. Special mention may be m'lde 
of the Infants' Home in the Aakebergvei, O:;lo, which was built, and is ownl'd, by th" 
Oslo section of the National Association, but is managed by the commune of Oslo. It 
only takes infants from tuberculous families in Oslo, and the number of bt·ds has ju~t 
been increased from forty to seventy-five. The majority of these institutions are sub

·sidised by the State. 

Dispensaries. 

A highly important factor in the campaign against tuberc.ulo~is is the prophylactic 
action of the dispensaries in the homes. The first t.ubercul~Js dispensary was. opc~ed 
at O:;lo in xgor, the year after the Law on Tuberculosis came m~o fore~. To bcgm w1th, 
this work was carried on under the Health Inspector for Infectious D1seascs of the Oslo 
Health Council; but in 1915 the Tuberculosis Depa~ment of the Health Council became 
an independent office with its own medical special1~t~ the He~lth In;;pcctor ~or. Tuber
culous Diseases. This department now has, m additiOn to th1s ~ed1cal. spcnah~t, two 
assistant medical officers and nine nurses. The department 1s furm~hcd w1th all 
diagnostic equipment, and has become the pivot of anti-~u~rculosis work i~ Oslo. ~t 
works in close3t c::>-opcration with the Oslo Health AssoCJatwn and the NatiOnal Anti
Tuberculosis A«sociation. 
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Through the agency of its nurse.s, the Tuberculosis J.?epar!ment exercises hygienic 
supervision over the majority of not1fied t~~erculous patients m ~slo. In 1930, 3,188 
tuberculous patients were under the supervision of the T~berculos1s Department: . 

Through the Tuberculosis Department, all contacts m the home are exarmned m 
order to detect, if possible, any new cases and to ensure treatment at an early stage of 
the disease. 

SchooL doctors also take part in the examination of families. Once a year they 
examine all school-children from tuberculosis-infected homes. 

Furthermore, since 19II, the Tuberculosis Department has been keeping.a special 
watch over all children born in homes in which a case of tuberculosis has been reported. 

The contribution of the Oslo commune towards the Tuberculosis Department's 
dispensary work has increased very rapidly. In 1915, 1,500 crowns1 were granted; in 
1920, 158.700; and this year 419,841. . . 

In the following towns the work of the dispensary is carried on by the Health Council 
in co-operation with the local Health Association or section of the National Anti-Tuber
culosis Association: Berge~. Trondhjem, Aalesund, Skien, Moss, Fredrikstad, Sarpsborg 
and Harstad. · 

In 1920, the National Anti-Tuberculosis Association included in its programme the 
provision, throughout the country, of dispensaries similar .to those organised in other· 
countries, but adapted to the special circumstances of Norway and based, so far as possible, 
on existing organisations. Endeavours are being made to set up dispensaries in each 
of the medical districts, under the direction of a local Tuberculosis Committee, consisting 
of the medical officer of health, as chairman, one representative of the communal 
authorities and one representative of every association engaged in anti-tuberculosis work 
in the commune. To each dispensary it is proposed to attach a trained visiting nurse 
to help the district medical officer in supervising tuberculous families, and to assist him 
in the examination of school-children under the scheme set up in 1924 by the National 
Association. · 

Experience having shown the need for centralisation of the tuberculosis work 
carried out by the various organisations, a Central Committee for dispensary work was 
set up in 1926, consisting of three representatives of the three great organisations - the 
National Anti-Tuberculosis Association, the Norwegian Women's Health Association 
and the Norwegian Red Cross - and the senior medical officer for tuberculosis, the last
named acting as chairman. This Committee is required to act as an intermediary 
between the State and the three organisations and to allocate the State contributions 
to the dispensaries throught the country. -

In 1926, the Starting made the first grant for dispensary work - i.J., 40,000 crowns 
per annum for five y~ars. Th_i~ ~oney is used more especially as a contribution 
towards the remuneration of VlSltmg nurses, and to start the work ·of examining 
school-children. · 

Finally, particulars will be given of the medical facilities available in the country 
and of health insurance. 

Medical Profession. 

As shown by the following table, the number of doct .. ors has been steadily 
increasing: 

1 The Norwegian crown is worth 1.38 gold francs at par. 
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Year Number of Number of inhabitants 
doctors 1 per doctor 

IS9o 6ss 3.046 
IS95 916 2,289 
1900 I,r66 I,924 
1905 I,I60 I,994 
I9IO I,I77 2,03I 
1915 I,227 2,044 
I920 I,28I 2,071 
I925 I,496 x,S53 
I92S 1,697 I,7II 

Number of Doctors and Number of Inhabitants per Doctor in the various Province; 
in 1900 and 192S. 

I Nurntwr of docton 

Provinces 1900 

I 
1()28 

Total I Country I Towns Total I Countrv I Town1 

Norway as a whole . 9So 426 554 1,586 739 847 
Ostfold . . . . • . 55 23 32 72 35 37 
Akershus. . . . . . 43 39 4 I92 187 5 
Oslo • . . . . . . . 267 - 267 377 - 377 
Hedmark . . . . . 45 36 9 69 s6 I3 
Opland . . . . . . 42 36 6 63 48 IS 
Buskerud . . . . . 43 23 20 68 36 32 
Vestfold . . . . . . 36 II 25 57 IS 39 
Telemark . . . . . 39 21 IS 65 33 32 
East Agder . . . . . 30 I2 IS 36 IS IS 
West Agder. . . . . 29 10 19 39 13 26 
Rogaland . . . . . . 37 13 24 73 25 48 
Hordaland 2S 2S - 47 47 -. . . . . 
Bergen. 54 - 54 S7 - 87 . . . . . . 
Sogn and Fjordane. . 26 24 2 32 31 I 
More . . . . 40 2S 12 ss 30 2S . . . 
South Trondelag. . . 57 2S 29 S3 37 46 
North Trondelag. 2S 2I 7 39 29 10 . . 
Nordland . 46 42 2 So 63 17 . . . . . 
Tromso. . . . . . . 22 20 2 29 I6 13 
Finmarken . . . . . 13 II 2 20 17 3 

1 Established· in Norway. 
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Numher of inhabitant• per doctor 

1900 I 
1978 

Provinces 
d Total Country I Towns 

Total I Country Towns 

Norway as a whole . 2,286 3.785 1,133 1,761 2,687 953 
Ostfold . . . . . 2,489 4,106 1,326 2,405 3.598 1,277 

Akershus . 2,703 2,894 840 1,074 1,087 6o6 . . . . . 
666 666 Oslo • 853 - 853 -. . . . . . . 2,813 640 Hedmark . . 2,804 3.295 841 2,403 . . 

2,685 Opland . . 2,769 3.056 1,044 2,215 713 . . . . 
3,084 1,150 Buskerud . . 2,620 3.545 1,557 2,174 . . 
4.699 1,o86 Vestfold . . 2,904 6,121 1,489 2,227 . . . . 

Telemark . . . 2,540 3.489 1.433 2,021 2,747 1,273 . 
East Agder . . . 2,665 5.501 773 1,967 2,959 974 
Vest Agder • . . . 2,813 5.917 1,179 1,g68 3.931 986 
Rogaland . . . . . 3.448 6,198 1,959 2,394 4,024 1,545 
Hordaland 4.848 4.848 - 3.454 3.454 -. . . . 
Bergen. 1,338 - 1,338 1,124 - 1,124 . . . . . . 
Sogn and Fjordane . 3.425 3.671 468 2,907 2,949 1,6oo 
More . . . . . . . 3.403 3.951 2,126 2,882 4.330 1,330 
South Trondelag. . . 2,375 3.471 1,317 2,109 3,2II 1,222 
North Trondelag. . . 2,980 3,690 848 2,460 3,015 852 
Norland . . . . . 3.307 3.474 1,562 2,362 2,640 1,332 
Tromso . . . . . 3.380 3.368 3.498 3.362 5,129 1,188 
Finmarken . . . . 2,535 2,374 3.422 2,516 2,390 3.231 . 

Health Insurance. 
The first law on health insurance is dated September 18th, 1909. It was subsequently 

superseded by the present Law of August 6th, 1915, as amended by subsequent enact-
ments. . 

The law provides for the compulsory insurance of salaried workers, both in public 
and in private employment, for workers irrespective of the amount of their wages and 
for officials whose salary does not exceed a figure laid down by the Crown (at present 
5,400 kronf'.r). The insurance is financed by payments from members themselves, their 
employers, the State and the communes, who contribute in the proportions of six-tenths, 
one-tenth, two-tenths and one-tenth respectively. Persons who are not compulsorily 
imurable but who~e economic circumstances are similar to those of members may 
voluntarily take out an insurance policy, and are then entitled to similar contributions 
from the State and commune. 

The insurance provides benefits, not only for the members themselves, but, in the 
event of sicknes3, also for the partner in marriage, and for children and foster-children 
under 15 who are dependent upon them for maintena11ce. The regional sick funds pay 
the cos.t of medica~ or dental attendance, treatment and maintenance in hospitals or . 
matem1ty homes, s1ckness allowance so far as the sickness may entail incapacitation for 
work, maternity allowance before and after childbirth and funeral benefit. Sickness 
a~lowance ?r treatment and ~inte~ance in curative institutions may be paid for twenty
SIX weeks m any one year; lf the d1sease is tuberculosis, the period is thirty-nine weeks. 
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At the end of I928, 3I per cent of the population over IS year.; of ag~ wae members 
of the region~l sick fun~s. At Osl?• the percentage was as much as 54· If dqJt'ndant5-, 
husbands, '!1ves _and ch1ldren are mcluded, the proportion of the population which is 
insured agamst s1ckness may be put at 72 per cent in the capital and at 45 to 50 per 
cent in the country as a whole. 

The following tahle gives particulars of the membership of rt·gional sick funds during 
the period I9I2-1928, taken with r;oference to the total popul,\tion over IS years of age: 

Year 

I9I2 
I9I5 
1920 
1925 
1928 

Number <>f members 

Proportion in 
Men Women Total I Rural district. Towns 

I94.300 I35.700 330,000 I39.300 I90,700 
200,507 I44.7IO 351,2I7 146,694 204,523 
355,138 203,523 ss8,66x 252,373 306,288 
373.960 222,224 596,184 278,811 317,373 
383,484 235.337 618,821 285,086 333.735 

Total Expenditure of the Regional Sick Funds. 

Year 

1915 
1920 
1925 
1928 

Total 
(Sorwegian Crowns) 

8,870,077 
35.370,768 
40,255.454 
38,146,713 

Per member 

22.86 
6o.so 
65.87 
60.47 

Percentage of 
total popn· 
Ia lion above 

15 insured 

20.6 
21 
31 
31·3 
31 

At the moment it is impossible to say what proportion of these sums is expended 
on tuberculosis. The only particulars which can be obtained as to the expenditure. of a 
regional sick fund on tuberculosis have reference to C?slo. In 1928, the total expenditure 
of the Oslo fund amounted to 489,815 kroner, of which 261,544 kroner were spent on the 
care of tuberculous patients in sanatoria and tuberculosis homes. The outlay on sana
torium treatment has greatly increased. 

Expenditure of the Oslo Regional Sick Fund for the _Treatment of Tuberculou> Patients 
in Sanatoria and TuberculosJs Homes. 

Total amount Amount 
Year paid to sanatoria per member 

Kroner 

1915 0 0 0 0 0 30,67I 0.62 
1920 0 . . . 63,842 0.71 
1925 0 . 0 0 141,002 I.27 
I928 0 0 . 0 . 261,544 2.34 
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Financial Particulars. 
The following diagram show' Government expenditure on tuberculosis from 1901 

to 1930. 

Graph 17. 

EXPENDITURE OF THE NoRWEGIAN STATE oN ANn-TUBEHCt;Losis AcTIVITIEs 

FHOM 1901-1930 (IN NOH\VEGIAN (IWWKS). 

(The black bars show the ordinary, the hatchfd bars extraordinary expenditure.) 
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At the moment, the· following sums are being spent on tuhnculosis work: 

Annual Government cxpl'nditun• (budgc·t for HJ.)O-.)I) 

Contributions from the lottery surplus . . . . . . . 
Contributions from the turnover tax on thl' wint· monopoly 
Contributions of tht• towns and provinc,·s towards l'X)ll'nsc-, for the 

maintenance of infectious tubnculous patin1ts (pbc, d in 
institution,; uncl--r paragraph 6 of the tubcrculosi,; Ia w . _ 

Contribution,; of th,- Norwegian life in,;urancc socidic,; tow;1nls the 
treatment of 111<'111bers who arc suffering from tubncult.his .. 

In addition to this, the societies have, for a munlwr of \'l'ars, 
contributed about 33,000 kroner pn annum for tlw l'f<~ction 
of homt•s for children specially susc<'ptibk to tubcTculosis. 

Annualexpenditun· of the National Anti-Tuberculosis Assuciation 
ant] of tlw Norwegian Women's Ht·alth Association on anti
tuberculosis work ............ 

hroner 

3,100,000 

}00,000 

2,100,000 

2,100,000 

120,000 

3,000,000 
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· . To t~is must be added the sums. annually ~xpended on anti-tuberculosis work by 
regiOnal s1ck funds, communes and pnvate associations. 

In all, some Io,ooo,ooo kroner, or 3 to 4 kroner per head of population are spent 
every year on the campaign against tuberculosis. ' 

SWEDEN. 

Active anti-tuberculosis work in Sweden, the way for which was prepared bv repeated 
and detailed discussion by the Swedish Medical Society and at General Medical Congresses 
during the 'eighties and 'nineties, actually 
began in the year 1897. when King Oscar II 
handed over for the erection of public sana
toria the grant of 2,200,000 kroner presented 
to him by the Swedish people at the jubilee 
celebrations on the occasion of the twenty-fifth 
anniversary of his sucession to the throne. 

With this money, to which a grant from 
the Riksdag was added, the first three sana
toria in the country were erected. Pre
viously, there had been only a few small 
private institutions. 

In 1905, a Royal Committee was set up to 
consider the question of action against tubercu
losis. Guided by the report of this Committee, 
the Riksdag made grants in 1908 and 1909 for 
the building and maintenance of institutions 
for the care of the tuberculous. This was the 
beginning of very notable developments in 
this field, as a result of which State-subsidised 
institutions for the care ofthe tuberculous are 
now available in all parts of the country (see 
Map 4). 

These developments are shown by the 
following figures. 

In 1901 there was in Sweden only one 
(private) sanatorium,. with sixty-five beds; 
on March Ist, I929, there were III such ins
titutions, providing accommodation for 8,6o8 
patients - a figure which represents, at the 
present time, about II2 beds per roo deaths, 
or approximately fourteen per 10,000 inha
bitants. The accommodation available has 

Map 4. 
ANTI-TUBERCULOSIS INSTITUTIONS IN 

ACTIVITY IN SWEDEN IN 1929. 

proved adequate in some parts of the country; but in others, more especially the northern 
areas, more beds are urgently needed. Some instit_utions .are now being ~uil~ or ex~cnded, 
as a result of which the total number of beds available m about a years time w1ll have 
!:>een increased to some 9,000. On the basis of the tuberculosis mortality for 1928, this 
IS equivalent to approximately II7 beds per IOO deaths. 
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Th t t t which these institutions for the care of the tuberculous are used will 
e ex en o · ·t t. f th f p l be seen from the followin~ table, which relates to mstl u wns or e care o u monary 

cases: 
Number of patient• Number of 

Year on the books patient-days 

19II 5,409 747.741 
1912 6,523 913,759 
1913 7,890 1,029.423 
1914 9,167 1,221,553 
1915 10,851 1,415,318 
1916 10,866 1,544.763 

. 1917 10,549 1,604,014 
1918 II,028 1,569.332 
1919 12,044 1,705,613 
1920 II,604 1,712,595 
1921 II,133 1,784.509 
1922 10,856 1,829.467 
1923 II,133 1,862,208 
1924 12,359 · 1,996,949 
1925 12,282 2,097,158 
1926 12,632 2,171.749 
1927 13,052 2,249.667 

The number of patients on the books of these institutions was thus 145 per ~nt 
higher in 1927 than in 19II. The increase in the population during the same penod 
has been about xo per cent, and pulmonary tuberculosis mortality has decreased by 
approximately 30 per cent. 

The beds available are distributed as follows over the various groups of institutions: 

1. Jubilee Fund sanatoria . . . . . . . . . . . . . . . . 
2. Institutions for the care of the tuberculous, maintained 

by the provincial councils and communes 
3. Private sanatoria. . . . . . . . . . . . 
4· Day and summer sanatoria (communal) . 
5· Seaside sanatoria for surgical tuberculosis 

Total 

Beds 

soB 

6,419 
331 
206 

1,144 

8,6o8 

The Jubilee Fund sanatoria principally take patients in ,the early stages who have 
prospects of recovering their full capacity for work. Hence the purpose they serve is 
primarily tht>rapeutic. The institutions maintained by provincial councils and the 
communes take patients at aU stages- that is, both for isolation and internment and for 
therapeutic purposes. The great majority of these are large institutions (fifty to 200 beds). 
Smaller institutions (fifteen to forty beds) were formerly built, but only a few. Later, 
after tht erection of large sanatoria in all provinces, there was a revival of interest in 
smaller institutions. . 
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As already mentioned, _the available accommod~tion, more especially in the northern
most p~rts of the countr_y, 1~ not yet adequ~te. It Is therefore impossibl(· at the moment 
to provtde ~or _the _effective 1solat10n of all mfectious patients, at any rate in tho~c areas. 

As an mdtcation of the extent to which infectious cases are isolated in ii~>titutions, 
it may be I?e_ntioned that, in recent years, about 30 per cent of all deaths from pulmonary 
tuberculosis m the country as a whole occurred in institutions for the care of the tull<·r
culous. If the three largest towns, Stockholm, 
Goteborg and Malmo, are taken, the figure 
rises to about 70 per cent. 

- Prophylactic anti-tuberculosis work has 
received close attention in Sweden ever since 
the campaign against tuberculosis was start
ed. The Swedish National Anti-Tuberculosis 
Association, founded in 1904, may be regarded 
as the organ for that work. This association's 
programme includes educational work, pre
ventive measures and social-hygienic expe
riments, and it is thus largely representative 
of th~ social side of tuberculosis work. 

The educational campaign has been car
ried on by popular lectures in all parts of the 
country, newspaper articles, the distribution 
of tracts in schools and among conscripts, 
and so on. To these must be added the direct 
personal mstruction which .is given by the 
dispensary nurses during their numerous visits 
to tuberculosis-infected homes. 

The National Association has displayed 
considerable interest in protective measures 
for children who belong to tuberculous families 
and are exposed to the danger of infection. 
Infants (under 2 years) have been boarded out 
in healthy families as soon as possible after 
birth. The results of this action have been 
highly encouraging. 

Map 5. 

TUBERCULOSIS DISPENSARIES AND 
ASYLUMS FOR CHILDREN EXPOSED 
TO TUBERCULOSIS IN AcTIVITY 

IN SWEDEN IN 1929. 

• {),,sf»"St/III'W~_ 
1/..Sf'*"Stll',_, 

A.vl..t fJitWI" ,_,/.,/.t. 
• C~l't'"n.r l.lc.-•.s 

(/ For children over 2 years of age, special 
homes have been built, where they can be 
admitted and kept so long as there is a case 
of open infectious tuberculosis in their homes. 
At the end of 1928 there were thirty-three such 
homes, scattered all over the country, with . . 
total accommodation for 740 children. They are actively supported by the NatiOnal 
Association. 

Prophylactic work in the home is carried out to a consid<>rable extent through 
dispensaries. Since 1914, these have enjoyed a measure of State sup~ort, and, f?r _the 
rest, are financed by the provincial councils, th~ comm':llles •. an~ the NatiOnal AssociatiOn. 
At the end of 1928 there were in Sweden 221 dtspensanf"s dtstnbuted all over the country 
(see Map 5). . . 

The dispensaries, of course, aim principally at action in the home, where conditiOns 
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favouring a further spread of tuberculosis must be eliminated.. The dispen?aries are 
()rganised by provinces and are ~ually under centr~ contro~ m each proVInce. ~ 
idea of their activities can be gamed from the followmg particulars taken from their 
1928 reports: 

Number of homes with which the dispensaries are in touch . . • 
Number of home visits made by the dispensary nurses •.•.• 
Number of persons in whom tuberculosis has been detected .. 
Number of persons removed to institutions for the care of the 

41.675 
153.830 
12,635 

tuberculoU5 . . . . . . . . . . . . . . . . . . . . . . . . 
Number of healthy children removed from tuberculosis-infected homes 

The ability of the dispensaries to find out, and gain admittance to, all tuberculous 
homes in their respective areas seems to be constantly increasing. C<?nditions differ 
widely, however, in different parts of the country. In many parts of Sweden the whole 
()f the dispensary work needs to be more actively developed and to obtain greater facilities. 
It has been urged in many quarters that the introduction of general compulsory noti
fication of all cases of tuberculosis would greatly assist the dispensaries in detecting cases 
of tuberculosis. In the Swedish Tuberculosis Law of September 4th, 1914, no provision is 
made for compulsory notification, nor is anything stipulated regarding the compulsory 
removal of patients to institutions. On the other hand, the law does provide for the dis
infection of dwellings after the death of tuberculous persons, and for the health supervision 
-of persons employed in dairies or in the sale of milk, and it prohibits the employment of 
women with pulmonary tuberculosis as wet-nurses, children's nurses, and so on. The 
revision and supplementing of this tuberculosis law is now in course of preparation. 

Finance. 
The cost of direct tuberculosis work is defrayed in Sweden by the provincial councils 

and the communes and by contributions from the State and the National Association. 
In the III institutions at present available, a capital of somewhat more than 46 · 

million kroner has been sunk. Of this sum the State has contributed about 8 millions. 
Details of the distribution of this money will be seen from the following table: 

Num- Num-
ber of ber of 

Cost of Cost of Equip- Total insti- site building ment 
tutions beds 

. Kr. Kr . Kr. Kr. 
Tuberculosis hospitals . . . 
Tuberculosis hospitals of the 

33 s.oxs 545.797 27,663.510 3,803,266 32,012,573 

cottage type . . . . . 52 I,I79 148,oso 4,281,551 639.835 5,069.436 
Hospital wards . . . . . 13 733 - 2,262,544 456.678 2,719,222 
Seaside sanatoria . . . . . 5 1,144 319.398 4,061,971 613,340 4.994.709 Day and summer sanatoria . 4 206 - - - -
Private sanatoria (including ~ 

living accommodation) . 4 331 159.250 1,597.985 308,021 2,065,256 

Total . . . III 8,6o8 l,l72.495 39.867.561 5,821,140 46,861.1961 

1 The Sw ediSh crown IS worth 1.38 gold franc at par. 
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Total expenditure on anti-tuberculosis work during 1927 amounted to approximately 
17 million kroner distributed as follows: 

I. Current expenditure of institutions for the care of the tuberculous 
(including the care of lupus patients and travelling expenses) 

2. Current expenses of dispensaries: 
. (a) State subsidised • • • . • . 
(b) Not State subsidised . • . . 

3· Current expenses of children's homes • 

4· Expenditure by the National Association on propaganda and 
prophylactic work (apart from grants under 2 and 3) 

Total 

Kron<r 

2,150,000 
380,000 

So,ooo 

IIO,OOO 

The following table gives a general view of the total cost of anti-tuberculosis work 
during 1927, and of the amounts contributed thereto by the various corporations: 

Provincial Payments National Intt>rests, 
State councils Commune, by A,socia- dona· Total 

patient. tion tions, etc. 

(Kroner) 
Institutions (in-
eluding those 
for the care of 
lupus patients 

I and travelling 
expenses to 

I seaside sana-
tori a) .. . 3,245,000 4,96o,ooo 2,460,000, 3,110,000 - 595,000 14,370,000 . . 

Dispensaries: 
(a) State sub-

sidised 400,000 700,000 340,0001 - 440,000 270,000 2,150,000 . 
(b) Not State 

380,000 subsidised . - - 380,000 - - -
Educational 
work, together 
with prophy-
lactic measures 
not elsewhere I 
included . - - I - 10,0001 110,000 70,0001 190,000 . . 

i I I I ' 
Total . 3,645,000 s.66o,oool 3,18o,ooo, 3,120,000 550,000 935,000 17,0~0,000 . . 

IS% i 3% I 6% I I 21% 33% 19% I I 
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f th trl.butions made by the Riksdag and the provincial councils The amounts o e con . . . bl . 
during the last twenty-five years are giVen m the folloWing ta e · -

Grant by the Grant by Per 
the provincial Total inhabitant 

Year Riksdag C"ouncils 

Kroner Kroner Kroner 11re 1 

- 10,300 10,300 0.2 1903 . . . . . . 
16,200 8 1904 . . . . . 407,000 423,200 . 

5 1905 . . . 207,000 33.900 240.900 . . . 
84,050 291,050 5 1906 . . . . 207,000 . . 

166,025 483,025 9 1907 . . . . . . 317,000 
259,185 881,185 16 1908 . . . . . . 622,000 

1,406,938 26 1909 . . . . . . 8go,ooo 516,938 
. 1910 . . . . -945,000 933.612 1,878,612 34 
191I . . . . . . 1,082,625 1,324,384 2,407,009 43 
1912 . . . • . . 957,000 1,549,810 2,5o6,81o 45 
1913 . . . • . . 1,157,000 2,165,191 3,322,191 59 
1914 . . . . . . 1,223,000 2,140,382 3.363.382 59 
1915 . . . . . . 1,185,000 ' 1,863,286 3.048,286 53 
1916 . . . . • . 1,285,ooo 2,718,582 4,003,582 70 
1917 . 1.455,000 4,803,267 6,258,267 1.08 . . . . 
1918 . . . . . . 1,86_s,ooo 8,094,583 9.959.583 1.71 
1919 . . . . . . 4,0g0,037 8,558,719 12,648.756 2,16 
1920 . • . . . . 3.545,000 10,083,632 13,628,632 2.31 
1921 . . . . . . 3.545,000 6,033,246 9.578,246 . · 1.61 
1922 . . . . . . 1,782,500 3.952.791 5.735,291 o.g6 
1923 . . . . -. 3,8os,ooo 3,904.520 7.709,520 1.28 
1924 . . . . 3,65o,ooo 4.543.434 8,193.434 1.36 
1925 . . . . . . 3.775,000 5.177,203 8,952,203 1.48 
1926 . . . . . . 4,035,000 5.257.877 . 9,2gz,877 1.53 
1927 . . . . . . 4.460,000 6,128,907 1o,588,go7 1.74 
1928 . . . . . . 5,143,QOO 6,282,537 II-425,537 1.87 

Total . . . . 51,635,162 86,602,561 138,237.723 -
-

To these must be added the considerable grants made by the communes, the amount 
of which it has not been possible to calculate with any degree of accuracy. Such a 
calculation has been made for the year 1927, and shows that the contribution of the 
communes was almost as great as that of the State. In 1927, if the grants by the com
munes are included, the total of the contributions by the Riksdag, provincial councils 
and communes was equivalent to 2.24 kroner per inhabitant (it is thus nearly 30 per cent 
more than the combined grants of the Riksdag and the provincial councils). 

The total expenditur~ of the National Association on education, prophylactic measures, 
etc., amounts to SYa milhons kroner. 

I The crown is divided into 100 ere. 
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That fac~o~s other than direct anti-tuberculosis work contribute towards the decline 
~f .tuberculosis Is dou~tles~ generally rec.ogi?-ised. _S~ch factor~ are ~he high standard of 
livmg of the pop~ation, If!lproved hyg1emc conditions, especially m regard to housing 
and the ~ar~ of ch~dren, a h1_gher level of education and a bctter understanding of elemen
tary hyg1emc reqwrements m respect of cleanliness, sobriety, etc. 

But _to these there f!lUSt undo~bted.ly be_ added a purely biological factor- nanwly, 
the growmg power of resistance to mfectlon displayed by a population in which the di~t·ast' 
has be~n prevalent for several gene!ations, and a consequent reduction in tuberculosis 
mortality.. It would seem that this decrease can begin long before any direct anti
tuberculosis. measures. have been taken and long before any appreciable improvement in 
general hygiene and m the standard of living of the population is noticeable· hence it 
is due, in all probability, to changes in the reaction of the human organism to infection-
that is to say, to purely biological causes. · 

The closer study of tuberculosis mortality in the various parts of Sweden during the 
period for which data are available - i.e., from the middle of the rightet•nth century 
onwards - would seem to give us some indication, at any rate, as to the historical 
development and geographical spread of ilie tuberculosis which now prevails in Swt'den. 

At the end of the eighteenth and at the beginning of the nindeenth ·century, 
as already mentioned, tuberculosis mortality appears to have been rising rapidly and 
uninterruptedly in Sweden. If the tuberculosis mortality in the various p·uts of the 
country is examined, however, it appears very unevenly distributed. By far the highl'st 
rate is to b~ found in the Stockholm district and in certain southern areas, such as tlw 
west coast of Blekinge. The spread of tubrrculosis has been centrifugal; it reached, 
lastly, Norrbotten, which was formerly almost free from infection, while it decreased in 
its old centres in the towns of central and southern Sweden (after 186o). 

In each area the spread of tuberculosis seems to pass through three phases: (I) invasion 
and rapid spread until a maximum is reached; (2) an apparent ~tagnation; and, fmally 
(3) a spontaneous regression beginning when tuberculosis has prevailed for tlm·e or 
four generations. 

This is the phenomenon which explains the contrast between the tuberculosis maps 
at the beginning of the nineteenth and at the beginning of the twentieth centuries. 

About 18oo, the tuberculosis mortality was at its maximum in southern Sweden 
(SOdermanland), particularly in the towns, and it had not yet reached Norrbotten. 

Actually, the tuberculosis mortality decreased in all provinces. T~1is decreas~, 
which began in Stockholm and in Sodermanland, is greatest there, but IS smaller m 
northern Sweden, where it began later; and it is smallest in Norrbo~ten, wht•re i~ is of 
quite recent date. It is this progressive evolution of the tuberculosis mortality m the 
different provinces which causes the contrast between the maps from one century to 
another and the fact that the maximum is now found where there was formt"rly a 
minimum and vice versa. 

There is reason to hope that tuberculosis mortality will fall ~o a ~inimum_throughout 
the country, even in the northernmost parts. But. ilie _q~estwn_ shU remams whether 
the population in ilie areas which first reached their mm~mu~ m the course o~ a few 
generations will again be exposed, defenceless, to a fresh mvaswn of tubcrculos_1s; and 
whether, consequently, the country will have to g? through the sa~e tul)('rculos1s cycle 
again- and possibly repeat the process endlessly m .the course of t1me. The _future t_a>k 
of the tuberculosis campaign will thus be to provide a m~ans of protection af{amst 
possible fresh invasions, and its work will therefore probably he to a large extent m the 
field of biological immunity. 
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The above observations are in no way intended to imply that the decline in tuber
culosis mortality is due solely to biological causes, and that active anti-tuberculosis work 
may hence be largely superfluous. On the contrary, the intention has merely been to 
emphasise that a numbet of factors has certainly been operative in the process, and 
that it is impossible to say for certain what share the respective factors have had in 
bringing about the result attained. Active anti-tuberculosis work has doubtless con~ 
tributed in a large measure to the decline of tuberculosis, and has contributed the more 
effectively the more resolute and intensive the policy followed and the more efficient 
the organisation. 
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Map 6. 



"JAISLI:.AU I. - TABLE 1. 
MORTALITJl: GJl:NJl:RALE POUR LES TROIS PAYS CONSIDI1RES DANS LEUR ENSEMBLE (TAux POUR lo.ooo). 

GENERAL MORTALITY FOR THE THREE COUNTRIES CONSIDERED FOR THE WHOLE POPULATION (RATES PER 10 ooo) . 

I 
llRUX SEXES ENSEMBLE SEXE MASCULJN SEXE Fh!UNI~ 

' .-\nnt!es BOTti SBXES TOGETHER MALES 
FE\~ ALES 

Years Danrmark I Norvege I SuMe Daaemark I Norvege I SuMe Danemark I Norvege I Suede Denmark Norway Sweden Denmark Norway Sweden Denm,.rk Norway Swffien 

186o 202 177 18 ... 8 I 168,7 
61 184 18j 

t 
19J,j ' 176.4 

62 183 214 222.2 2o6.2 
6J 181 19J 201.4 185,7 
64 2J2 20J 

205,2 2IO,j 
194.9 194.9 

65 2JO 194 

' 
20J,7 183,3 

66 207 199 210.9 18g,3 
67 198 185 196 192,2 zo6,7 177,5 186,7 
68 192 184 210 192,j 222,2 175.7 198,2 
69 190 171 223 178,0 233.9 163,5 212,2 

1870 190 162 198 J6g,o 207,4 ljj,l 189,2 
71 194 169 172 176,0 179,3 

I 
162,9 165.3 

72 1114 166 163 172,5 171,8 159.9 154.2 
73 186 169 172 174·4 rRo,z 163,1 164·4 
74 200 182 203. 

197.4 
189,0 214,7 174,6 192,J 

75 211 188 20J 196,3 213,9 

\ 
186,4 179.8 192,2 

76 198 189 196 197.6 20.;.4 t8o,6 187,0 
77 187 171 187 177.9 196,8 

• 
16J,6 177,0 

78 185 159 .181 164,9 186,7 1,';2,6 174,8 
79 197 152 169 156,9 175,0 I 146,j 164,0 

188o 204 161 181 ', 167,0 187,8 1.~4.8 174,5 
81 183 170 177 17],7 184,3 162,4 169,8 
82 192 186 ' 174 192,6 t8J,9 

I 
178,8 165.7 

8J 184 172 173 I 711,5 180,8 lfi6,4 165,9 
84 18.l 166 175 172,9 18J,I lj9,2 t68,1 
85 178 166 178 193.6 173.7 184.9 

' 
ISO, I 159.3 170,j 

86 181 162 166 

) 
169,2 171,6 155.8 I6o,8 

87 182 162 161 168,4 167,1 156,o 155,8 
88 195 173 I6o 180,3 164.5 165,6 155,6 
89' 185 177 16o 187,1 163,5 i 168,1 156 .. ; 

1890 189 18o 171 189,7 176,1 171,5 166,6 
91 207 176 168 205,9 !86,2 174.5 194.4 J66.7 162,2 
92 . 193 179 179 202,0 190,2 t82,1 186,6 •69.3 175.6 
93 187 164 168 196,8 174·8 174.4 180,3 154-5 162,5 
94 173 169 164 t8I,I 170,5 167,6 t68,o 159,1 J6o,J 
95 .168 157 152 175.8, 165.9 156,6 161,3 149,0 147.5 
96 156 152 • 156 164.4 162,3 16o,7 147.3 14Io7 lj2,J 
91 I6j 154 154 173.8 i64,0 158,1 157,2 143.9 149.2 
98 •.;s. 153 ljl 162,5 '161,9 156,o 147,2- 144,1 14j,8 
99 173 J68 177 182,1 . 177-7 181,4 163,9 159.5 171,9 

1900 168 159 168 177,4 167,1 173.3 159.9 lSI. I 163,6 
01 158 150 161 J68,2 lj8,6 164,6 148.5 142,2 156,7 
02 145 139 154 152,9 145,0 156.7 139.5 133,6 150,8 
OJ 146 148 151 153.8 155.9 155.5 140,3 141.4 146,5 
04 141 143 153 149,1 148,0 155,5 133.9 138,6 150,$ 
05 ljl 148 156 157,0 152,3 159.6 . 144,2 143·7 -·~ - 153,0 

... ... 
00 



0 136 137 IH . ..,.........__ 
~ 

- ........ -------- ~~- ... 6.6 129,4 132,2 140,8 
0 142 143 146 146.7 148,0 148,o 137.5 IJ8,7 143.9 
o8 148 142 149 153,1 147.3 150,8 141,3 137.6 147.4 
09 132 136 137 138,9 141,1 138,1 127,6 130,5 135.4 

1910 130 135 140 IJ6,1 loJ0,6 142,9 122,5 130,0 138,0 
II 136 132 138 142,2 139,1 141,0 128,5 125.5 135,0 
12 131 135 142 135,0 140,0 144,1 126,1) 129.9 139.9 
13 12.5 133 137 128,0 138,5 139.3 121,6 127,1 133,8 
q 126 13.5 138 131,9 140,4 1~0,1 120,1 129,2 136,7 
15 128 134 147 131,9 139.5 147·9 12j,8 128,5 145.6 
16 134 1311 136 139,5 145,0 137,1 128,7 132,2 134,1 
17 132 136 134 137,2 141,2 135,8 129,2 131,2 132,0 
18 130 172 180 131,5 179.2 185,8 127.4 164.3 174.6 
19 130 13!1 145 129,9 141.7 145·7 128,8 133,8 143.5 

1920 129 128 IJ3 12CJ,4 130,9 134·2 1211,8 124,6 131,7 
21 Ill 115 124 IIO,ij 118,6 110,7 I 11,6 
22 119 120 128 117,6 121,6 119.5 118,8 
23 113 116 114 114,6 117,9 112,2 113,8 
24 113 120 113,8 112,4 
25 108 117 108,o ro8,4 
26 110 118 110,1 109,8 
27 115 127 113,9 115.3 
28 110 120 109,9 109,2 

Pirlodes de clnq annies - Five-year Periods 
Norv~ge et 

Danemark Suede DEUX SEXES ENS£MBLB SEX£ MASCULJN SEXB FI!JUNJN 

annees annees BOTH SEXES TOGETHER MALES FEMAI.ES 
Drnmark Norway and 

Years Sweden Danemark I Norv~ge I Suede Dancmark I Norv~ge I SuMe Danemark I Norv~ge I Suede 
Years Denmark Norway SweMn Denmark Norway Sweden Denmark Norway Sweden 

186o-64 1861-65 196 198 I 205,2 
200,5 I 194.9 

189,3 
65-69 66-70 203 175 205 183,0 216,2 168,0 195.1 
7D-74 71•75 191 175 183 l 197.4 

182,0 192,2 

f 

186,4 
168,0 17J,9 

75•79 76-Bo 195 166 183 173.9 1<)0,2 159,0 175.4 
8o-S4 81-85 189 172 175 I 193.6 

179,0 18J,O 18o,1 165,0 168,o 
85-89 86-90 184 171 164 179,0 168,6 163.5 159,1 
90-94 91·95 190 169 166 196 ... 179.5 171,0 t82,2 159.7 161,6 
95·99 96-oo 163 157 161 171,8 166,7 t66,o 155.4 lof8,J 156,6 

190Q-04 1901-o5 1~2 146 155 100,1 152,0 15~.4 l4.f,J 139.9 151,5 
05·09 o6-IO 142 139 143 147,6 1.f4,0 l.f5,2 135.9 133,8 141,1 
ID-14 11•15 129 134 140 l3-f,6 lofO,O l-f2,5 12J,8 us .• 138,2 
15·19 16-20 131 142 145 133,9 148,0 IH.7 127,8 137,2 l.fJ,2 
2D-24 21•25 117 117 121 116,9 ll<),.f 116,5 ll.f,7 
•s-•B 26 113 122 IIO,j 110,8 

Diminution en pourcenta~:e - Decrease In Percent&J:e 
DEUX SEXES ENSKMBLE SEX£ MASCULIN SEXE F!IUHUf 

BOTH SEXES TOGETHER IIAL~ FEMALES 

Danemark l'orvege Suede Danemark .Sorvege Suede Dane mark Xorvege Su~de 

Denmark Norway SWf'<if"D Denmark Norway Swfflf"D Der.mark Norway Swerlen 

r8bS·69-l9lD-24 42.o~O 33.1 ~0 .. o.go,~ ~~ 191.5-19 JI,8°~ 15,9°0 1),6~0 29,8~(, J.f,I'J(, "·• 'Yo 
J8Q0-9-t-l92D-24 JS,.f% J0,8~~ 27,1 '}O ~~-192D-24 40.5~0 29.4~0 36,1% 28,2«}0 

1~-1925·28 43.7~·;, 39,2~~ 
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TABLEAU 2. - TABLE 2. 

MORTALITJ;! GENJ;!RALE PARMI LA POPULATION RURALE PAR 10.000 HABITANTS. 

GENERAL MORTALITY AMONG RURAL POPULATION PER 1o.ooo INHABITA.'ITS. 

IDanemarkl Norvege I SuMe Annt!e IDanemarkl Norvege I 
SuMe 

Denmark Norway Sweden Year Denmark Norway Sweden Pl!riodes de cinq annl!es - Five-year Periods 
. 

169,7 1895 165.7 149.9 148.9 Norvege 
175.9 96 152,9 142,6 154.6 Daoemark et SuMe Dane mark Norvege 204.4 . 97 164,1 145.9 151,2 Denmark Norway SuMe 
187.4 98 149.8 147.3 .148,6 & Sweden 

Denmark Norway Swedf'n 

194.9 99 169,6 161,6 174.9 
184,f Jgoo J68,9 152,5 168,1 

1860-64 1861-65 
. 

186,7 OJ 152,9 143.8 158,8 189.4 
176.9 190,7 02 145·1 133,7 154,3 65-69 66-70 167.7 197.1 
175,2 202,5 OJ 145,2 144,8 151,3 70•74 71•75 166,3 171,3 
165,0 215,.5 04 136,7 138,5 153.3 75·79 76-So 183,4 156,8 175.1 
153.7 190,0 os 148,6 142,5 155.4 8o-84 81-85 181,3 165,0 J6g,o 
161,9 163,6 o6 131,4 132,3 143,7 85-89 86-90 176.9 161,4 158,3 
157.7 151,4 07 141,1 139,6 146,8 90•94 91-95 184,0 161,2 162,7 
16o,8 158,8 o8 142.3 137.8 149,2 95·99 96-oo 16o, .. 150,0 t59,5 
172,5 190,4 09 128,1 131,9 136,8 1900-04 1901·05 149.9 104,7 154.6 
178,1 191,4 1910 126,2 132,9 139.6 05•09 o6-1o 138,2 134,9 143,1 

188,7 179.5 187.7 II 133·5 127,5 139,1 1o-14 II·15 126,5 129,6 142,6 
I79,9 162,9 178.9 12 129,6 I29,8 143,1 · 15·19 16-20 126,2 139.5 149.6 
178.5 148,2 17J,8 13 121,8 129,0 138,1! 20·24 21·25 114,1 116, .. 124,.5 
186,7 142,9 163,0 14 121,7 130,8 139.5 25·28 26-28 ·107,1 125,9 
197.1 150.7 172,2 15 125 •. ~ IJ0,9 151,6 
177,1 162,6 170,3 J6 125,8 133·4 139,2 Diminution en pourcentage - Decrease in Percentage 
182,0 177,3 165.4 17 129,3 132,1 138,2 
178,0 J68,6 J66,3 r8 120,8 165.4 184.3 

1875·79--1920·24 37.8% 1 172·4 JS8,J 170,0 19 129,6 139,0 148.9 25,8% I 28,9% 

173·3 158.7 172,8 1920 124,9 127,6 137.4 1890-94-1920·24 38,o% 27,8% 23,5% 
171,9 153,6 16o,.~ 21 107,7 n5,4 us ... 
170,9 •5•·4 155.4 u n6,4 ·rrg,I 132,4 
191,3 160,2 154.6 23 112,5 I14.7 II7,3 . 
177,2 167.4 154.3 24 110,3 124,2 
183.7 173.3 J66,8 25 IO<~f,O 120,2 
191,9 J68,8 162,6 26 106,2 121,2 
190,4 172,0 175.6 27 II3,2 131,6 
183,1 155,0 165,2 28 104,8 124,8 
I7I,2 t6o,3 t61,3 

'. 

.... .. 
0 
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TABLEAU 3.- TABLE 3. 
MORTALin G~N~RALE PAR.'dl LA POPULATION URBAINE (TAUX POUR 1o.ooo). 

GENERAL MORTALITY AMONG URBAN POPULATION (RATEs PER toooo) 
DEUX SEXES ENSEMBLE SEXB •MASCULlN 

SEXK FEM.ININ 
Annees 

BOTH SEXES TOGETHER MALES 
FEMALES 

Years Danemark I Norvege I Sweden Danemark I Norvege I Suede Danemark I Norvege I Suede Denmark Norway Sweden Denmark Norway Sweden Denmark Norway Sweden 

186o 231,6 
61 253.6 284.5 

227,1 62 288,0 316,2 
263,5 63 238.4 26o,1 
219,5 64 258,6 287,1 
233.9 65 26o,4 293,1 
232,2 66 294.3 293,0 
264.7 67 224.7 236,9 26o,2 
217.2 68 228,1 261,3 329,0 
237.2 6g 198.3 272.7 308,1 
243.2 1870 202,4 252.7 283.7 227,0 71 205,3 229,0 26o,3 203,0 72 205,9 237,0 267,1 212,1 

73 205,3 256.7 293.4 226,2 
74 223.9 283.5 332,6 242,6 
75 231.9 273.3 312,7 240,4 76 222,1 224·7 245.7 243.8 279.6 202,6 217.3 
77 2o6,6 196.7 232.4 225,8 262,6 189,1 2o6,9 
78 

. 
201,5 195.2 219,8 221,0 242.5 183.9 200,6 

79 223,2 178,6 205,8 244.4 ~27,0 204,1 187,8 188o 220,2 190,2 230,1 239,0 252,7 203,1 211,2 81 197.2 190,6 212,8 211,8 238,2 184,1 191,7 82 217.7 208,1 217.3 241,1 244.9 196,6 194,2 83 198,9 18o,J 208,6 219,0 . 234·4 181,0 187,1 84 208,2 187,4 202,3 224.7 229,3 ' 192,3 . 179.7 85 187,8 188,1 200,7 207,6 224,2 170,2 181,0 86 201,1 187,8 192,4 218,4 214,9 185,8 173.5 87 205,1 18g,9 18g,o 222,] 211,1 189.7 170,4 88 203,5 204.4 184.4 222,1 203,0 186,9 168,6 89 200,9 200,0 184,6 222,7 202,0 181,7 169.9 1890 199,0 192,2 190,4 217,2 209,8 183,8 173,9 91 209,7 187,1 191,9 227,2 202,8 210,8 194.3 173.6 176,1 92 197,0 190.7 192,3 217,Ci 20],9 209,0 179.5 179.3 178.3 93 195.5 181,6 J8I,I 216,o 195.4 201,7 177,6 169,8 163,8 177,8 187,0 174.5 195.6 ' 204,2 191,9 164·7 172,2 159.9 
94 
95 172,8 168,2 164,0 189.7 181,2 181,2 158,1 157,0 149.6 96 161,9 16g,3 163.5 181,2 187,8 181,3 145,0 153.4 148.5 97 166,9 166,0 162,6 186,1 183.7 181,5 150,2 150,7 146.7 

' 
98 162,8 158,8 159.4 18o,3 174·7 179.6 147.5 144,9 142,2 99 179.6 177,0 182,6 201,4 192,4 204,0 16o,8 163,6 164.3 1900 169.5 ' 167,2 16g,1 188,1 184,2 187,8 149.9 152,5 153,2 01 166,1 157·1 166,9 186,3 173.7 184.6 148.4 144,1 151,9 02 144.5 145,2 151,6 161,7 158,7 164,2 129,7 133.7 140,9 03 148.3 151,5 149.6 163,6 165,1 164.9 135,0 140,1 136,5 04 147,0 148.4 151,7 163.4 157.1 164.7 134.7 141,1 140,6 os 153.9 156,] 158,8 168,2 166,6 171,0 141,8 147.7 148.3 o6 143.8 140.4 -



"7 145.3 14],8 143,0 '1',S6o7 '~'.S3o7 · .. ,6, .. 135.5 136.3 13I,5 
o8 155.3 I50.5 148.9 17fJ,2 I6I,6 I57.7 I42,7 I40,6 14I,2 
09 138,7 IJ7.3 1]6,4 150,3 '44·7 I45.7 128,9 I3I,3 128,3 

1910 I35 • .f I35.5 142,9 I48.9 I45.0 I53.4 I23,9 127.9 I33,8 
II I40,3 137.2 I34.5 I53.6 I45.2 I43.I 128,9 I30,3 I27,I 
12 lj2,0 I40,6 I36.3 140,1 151,0 I46,2 125,2 I32,7 I27,8 
I3 128,6 I35.2 ljO,O 138,5 146,1 I39,1 I20,3 125.5 122,1 

14 130,8 139.0 135.2 I39.1 150,1 142.7 123,8 128,9 128,8 
15 132.3 133.7 133·7 I39.9 142,0 I40·4 125,8 126,9 127.9 
16 145.0 143.I 126,4 I55.4 154.6 131,5 I36,2 133·7 122,0 

17 136.4 I37.7 123,0 143.9 145.2 I28, 5 129,9 130,5 118,2 
18 141.4 I75.7 I69,6 151,2 189.4 183.9 136,2 164,2 ' 157.3 
19 129,8 I34.2 134,0 I34.3 l.f2,9 I36,7 I :l0,8 126,9 131,6 

1920 IJ4,9 I27.7 122,2 I42.7 I36,2 124,5 I3I,8 I20,.f 120,J 
2I I 14,5 113.9 113,5 116,1 121,5 II6,6 II3,3 I07.5 110,8 
22 121,7 I22,9 II7,3 122,9 I3I,O 1t5,6 120,5 Il5,9 118,9 
23 I14.5 118,2 I06,3 117,8 12J,I I07.7 Il1,7 114,0 105.4 
24 117,0 112,4 10<),0 II8,9 118,1 110,0 I 15,4 107,6 ro8,2 
25 I 14,0 III,8 I I0,5 I14.4 I11,3 Il3,7 Jog,8 
26 I15,4 I 11,2 I09,6 117.8 113,4 
27 I 16,8 I 13,4 116,3 I I6,8 I 16,8 
28 116.4 110,2 

Perlodes de elnq annees - five-year Periods . 
Norvege et 

riMININ Dane mark Suede DEUX SEXES ENSEMBLE SEXB MASCULIN SEXE 

Ann~es Annhs BOTH SEXES TOGETHER MALES FEMALES 
• Denmark Norway and 

Years Sweden Danemark I Norvege I Suede Dane mark I Norvege I SuMe Danemark I Norvege I SuMe 
Years Denmark Norway Sweden Denmark Norway Sweden Denmark Norway Sweden 

ISI>0-64 1Stn-o5 216,0 259.7 28S,1 235.I 
6s-b9 66·70 201,6 213,2 203.4 294,0 237·7 
70·]4 71·75 218.7 214,8 256.6 294.2 22j,.f 
75·79 76-So 213.4 196,I 2ZO,.f 233.7 252.3 194.9 204,6 
So-84 81-85 209,0 190,8 208,1 22],3 233.9 I91.3 IB6,5 
85-89 86-go Iog,8 I94.9 188,1 218,8 208,1 I83,6 171.3 
90-94 9I·9S 19.~. 7 182,7 1So.s 214,6 197.5 I98.7 179.2 170,4 165.3 
9S·9Q 96-oo 16S,9 I07.7 167.6 I8],8 I84,6 I87,1 152.4 153,0 151,1 

1900-D.f I901-D5 154.6 I51,8 155.1 I 7 2, 'l J6.f,2 I6g,8 139.2 I41.3 143.6 
05·09 o(}..Jo 14].4 141.5 l.f2,9 161,3 1ji,I 154.0 135.5 13J,6 133.3 
1o-14 li·IS 133.4 1]7.1 IJ3.9 143.9 146.9 142,2 124.4 128,8 126,8 
lj-19 16·20 IJ7,6 14],6 IJS,O IH.9 153.7 141,0 131,3 135.I 129.9 
30-2.f 21·25 1.::o,4 115,8 II 1,3 123,7 123.4 112,2 118,5 111,2 110,6 

H· 2().. tl_llj 6 112.3 112,0 116.3 lq.6 

[olmluution en pourcentage - Decrease In Pereentllge 

I DEUX SEXES ESSE)IBLJt i SEX~ MASCCLIM SEXE FtYININ 
1\0TH SEXES TOGETHER ' MALES FEY ALES I I Danemark I ~orvege I Suede 1 Danemarkl Sorvi-ge I Suede Dane-mark I ~orvtge I Suede 

D<'nmark ~orway Swt"d('n I Denmark Sor.·ay Swedt"n Denmark :S,..rwny S"reden 

18iS·i9-1925-2S I 45.so;, I 4Z.io~ I o· tS-;3-;9--t92t>-24 47.1 °o I I 55·5°~ 39.2°;, I I 45.9% so.s 0 

tS~l0-0-t-tol.lli·:lS -40.0° 0 3~·5°o _:\-.ooo J Soo-Q..f-IQ!G-'14 ' 4?. ,o..., I 4 '-5°0 ,,,qo~ I ' 31.t 0·~ 



TABLEAU 4. - TABLE 4. 
MORTALIT~ G~NERALE DANS LES CAPIT.U:£S (uux PAA 1o.ooo). 

GENERAL ?.IORTALITY I~ THE CAPITALS (RATES PER 10 ooo) . 
. 

Dt:UX SEXES £NS£)1BLE SEXE MASCULIN' SEXR FEMININ 

Annc!Ps 
BOTH SEXES TOGETHl:R II ALES FEMALES 

Years Copt"nhague I . 
I Copcnhague I I Co~nhague I I Oslo Stockholm Oslo Stockholm Oslo Stockholm 

Copenhagen CoP"nhagen Copenhagen 

186o 310,8 399,0 

6r 334.8 445·3 2o8,6 
62 387.9 358,o 339.4 
6) 313.7 378.7 276,) 
64 332,6 398,2 293.7 
65 349.4 405,8 J08,S 
66 341,2 303,) 287,2 

67 287,0 307,2 256.9 
611 261,6 3;8,6 224,2 

69 329,6 36-f,2 290,3 
1870 3o8,6 356,0 264,2 

71 308,7 377,0 271,0 

72 

} 
322;5 430,8 279,0 

73 222,1 
359.3 521,9 302,5 

74 -f14.4 426,8 335.6 

75 3{5.7 349-5 281,0 

76 242.7 

I 
291.5 271,7 324,0 217,6 24J,8 

77 223,5 282,7 248,6 258,6 201,9 248.9 
78 216,4 211,5 223,6 236·7 249,0 199,1 194,5 

79 254-4 218,4 278,3 325,5 233.9 192,9 
188o 24),0 290,8 274-9 280,0 215,8 262,3 

81 214,0 190.9 245.7 236,1 208,2 285,7 195,1 176,1 217,9 
R2 244,2 201.3 242,9 27],8 220,5 275·0 215,1 IQO,S 207,9 
83 218,o 168,6 2.f0,9 247·3 176,2 275,0 193.7 162,1 212,7 

84 23J.7 192,7 236,0 257.'1 20<),1 277,2 2IJ,2 178,8 ll01,6 

S5 203,7 208,9 250,2 232.7 234·5 289.3 179,1 187,1 217.3 
86 229,1 206,7 223.5 254·7 .224,0 251·3 207,3 192,1 199,7 
87 235,0 2J9,5 222,3 261,2 264,6 255·0 212,8 218,6 194,5 
~8 216,8 223.9 204·4 245-4 243,2 227.3 192,6 207,9 185,1 
89 214,6 2I-f,6 207,6 241·7 235.3 2JI,I 191,9 197.3 187,6 

1890 210,3 205,9 203,2 236.5 2J0,6 ' 234·7 188,1 18s,o 176,8 
91 218,3 195.3 228,3 239.11 220,2 254,8 200,2 1]4,3 200,3 
92 203,3 JQ2,1 211,1 230,6 210,1 233.3 180,3 177,0 192,6 
93 207,8 17),3 199,1. 235,8 190,3 229,6 1114·4 159,0 174,0 
94 190,7 t87,1 191,3 2I4,S 206,4 ~16,7 170,9 170,9 170,3 
95 tS·!,I t67,2 '73.6 208,1 181,2 198,8 16o,4 152,9 1.52,8 
q6 164,8 J8t,8 '75,2 189.7 202,8 199.5 144,1 164,0 . 155,1 
97 '7'·7 161,R '1'·1 . 198,1 182,7 200,9 149.8 144,0 '47·4 
98 I 73,8 163.9 177,9 198,2 182,5 211,7 153.4 147.9 149.6 
99 187,8 176,2 206,7 215,9 191,6 236,0 164.4 163,0 182,1 

1900 172,3 157,5 17~.2 201,4 176,J 2o6,2 148,1 141,6 154,5 
01 176.7 I 51,8 180,7 •204,9 164,6 210,5 IS2,9 141,2 155.8 
02 147,8 146.9 I5J,I 169.3 161,9 176,1 129,7 134,5 134,0. 
OJ 155,3 rso •• 152.4 17_5,6 164,2 17J,S 138, .• 139,1 135,1 
04 . 155.4 142,9 153.3 176·4 '53-3 173,2 '37.9 134-4 136,9 



Oj 159.1 166,7 167.9 '79·6 •n.o 188,o 142,1 ISB,J 151.3 I o6 152,2 133,5 145.5 174,8 147·3 166,6 133,6 12'2, 3 1'27,9 

07 150,3 IJS,O 149.4 167·4 145.9 '73·7 136,2 1'26,1 129,1 

o8 164,0 141,2 159.6 tR6,I 150,6 175.4 145.9 133,6 146·4 
09 144.4 IJ2,2 151,9 161,5 139.3 •69.6 130,4 126,5 137,2 

1910 141,9 122,3 158,5 159.6 128,6 179.7 ••7.5 117,1 l•l(,t 

II 146,2 135.5 137.9 162,4 142,8 154.• 133,1 129,6 124,8 
12 136,6 138,2 •so,6 ~48·7 •so.4 173.4 126,8 128,o 13>,1 
13 131,3 127,1 136,7 145·' 136,R 1$2,8 119,9 118,9 123,2 
14 136,4 130,7 147.1 146,1 139,1 161,4 128,4 123.7 135.5 
•s 134·5 119,4 133,9 ...... 6 125,3 147.1 126,3 114.5 12],2 

16 150,8 129,6 126,6 161),1 141,0 1-fO,I 13~,2 120,0 115.7 
17 139,6 118,2 12-J,I 150·7 123.9 134,0 129.4 113,5 116,1 

18 140,9 IJ9,5 170,0 1$1,2 158,1 196.3 137,2 142.'2 148,8 
19 130,9 121,2 145.4 140,6 125,5 154,> 12],0 117,6 l_l8,4 

1920 139,0 t 1],2 121,2 1.50.3 122,4 124,0 132,1 112,9 119,0 .. 112,1 107,9 115.4 liS, I 114,0 121,6 110,2 102,8 110,4 
22 122,5 124,0 117 •. 5 12.5,1 134,1 116,7 120,1 115.7 118,3 
23 ..... ..... 8 111,9 120,8 120,1 115.7 108,7 119 •. ~ 109,2 

24 119,8 to8,8 112,9 122,4 116,5 11),7 118,o 102,] 111,9 

25 "3·1 109.4 I 16,1 I J6,j 117.2 120,4 117.7 103,0 112,8 
26 115,8 110,9 118,4 120,6 111,8 

27 115.4 115,0 112,0 116,3 114,6 
2R 117.5 109,2 

Perlodes de clnq annees - five-year Periods 

Dane mark 
Norv~ge 

DEUX SEXES ENS.ItMBLJt &BXK MASCULIN SEXB FtiUNIN et Sui-de 
Annees Annees BOTH SEXES TOGETHER MALES FJUIA.LES 

Denmark Norway 

Yean and Sweden Copen hague I Oslo I Stockholm Copenhaguel Oslo I Stockholm Copenhaguel Oslo I Stockholm Yean Copenhagen Copenhagen Copenhagen 
l~b0-64 1861-65 343.5 395.3 299,8 

65-69 66-70 303,5 35'·4 264.4 
70-;4 71-75 222,1 351,0 422,1 29~.2 

75-7<1 76-So 234.3 211,5 26o,7 258,8 300,0 213.3 228,4 
So-84 81-85 2JO,!j 193.2 243.2 258,7 209,9 281,6 2o6,4 179.0 211,4 
s5-S9 86-90 219,9 217.9 211,9 ·~7.2 239.4 239.6 196,8 200,0 IS8,4 
90-94 91-95 205,9 182,6 200,2 231,3 201,7 226,2 18.,6 166,4 178.7 
95-99 96-oo 176,1 167.9 18:Z, z 202,1 186,8 221,2 151.s 151.9 157.9 

1~01 1901-os 169,1 151,7 161,5 ,a4.8 164,2 184,2 141,1 '4'·5 142,6 
05-09 o6-10 153.9 •3•.7 153,0 17J,8 142,2 173,0 137,6 125,1 136.4 
ID-14 11-15 138,4 130,1 141,1 •sz.2 138,8 '57.5 127,1 122,9 127,8 
15-19 16-zo IJ9,t 127,1 137.4 15o.o 13t.2 q9,6 130,7 121,2 127,6 
2D-24 21-25 lli,S IIJ,O 114,8 126,7 120,4 117,6 117,8 lo6,9 112,5 

··~ 
26 115.6 112,0 11],2 11],9 114.7 

Dlmlnutloa en pourcentace - Deaease Ia Percentace 

DEUX SEXES ENSEMBLE SEXB MASCULIM 5JtX& FEKJJUN 
BOTH SEXES TOGETHER MALES FEMALES 

Copenhagu .. j 
Oslo I Stockholm 

Copenhague I 
Oslo I Stock- Copenhague I 

Oslo I Stock-
Copenhag~n , Copenhagen . holm Copenhagen holm 

1875-79-19>5-28 I S0.7°o I 46.6·. I 56,6"<, IS7j•j9--192G-2.f i 5I,ooo I I 6o,8~0 ,....s~;, I I so.7'}0 
t~h>O-Q4 t()'2_5-2S 4J.8"~ 3~.2°o 1 4~·.5°o l~.f-IQ2o-24 45,2°o 48,o0 ~ 36.zoo 37.0~{. 



TABLEAU 5. - TABLE 5. 

MORTALITJ! Gt!ffiRALE PAR GROUPES D'AGE ET PAR SEXE. - GENERAL MORTALITY BY AGE AND SEX. 

NoRvtGB: ENSBMBLB DU PAYS. - NORWAY: WaoLB OF TBB CoUNTRY. 

Sexe mas~:~~lln - Males 

I o-1 I 1·4 I 5-9 1~~~~~91~qi~-I~HI3~1PMI4~1~~1fr~1~41~~~~ul~n 

1867-70 1268,7 227,9 65,0 ]8,7 6o,3 91,0 94.8 84.5 96,2 lOS,] I)O,] 167.5 237.9 289.3 470,0 677.5 1029,2 
1871-75 1274.6 212,1 14·5 .. p,o 59.8 94·3 93.9 90.5 91,1 99.4 117,5 163,3 199,1 299,6 409.8 664,0 950,0 
1876-8o 1191,8 209,0 63.7 39.5 59.8 89.4 87,2 11.5 86,0 98,o 117,0 1]8,9 179,1 257.3 386,s 578,2 911,6 
r811r-8s 1158 ... 231,7 78,6 44.1 6],0 92,] 85,6 79,6 82,8 91,6 Jo6,2 142,,5 •n.8 257,1 373.6 58o.4 910,9 
r886-90 1104.3 220,7 73.8 46.3 67.3 99.6 91,9 79,1 82,7 8g,o to8,4 133.3 r81,5 247.7 367.4 564,1 879.4 
1991-95 1142,2 184.4 63,0 .f1,7 1•·1 112,2 97.3 88,7 86,2 99,9 III,] 140,3 181,9 259,0 366,0 56o,s 875,6 
1896-oo ll.f2,9 136 ... 4fi,O 33.6 67.9 103,6 92,5 82,4 8s,1 89,1 107,0 130,8 171,2 235,0 352,0 528,8 874·5 
19o1-o5 928,8 108,9 36,5 )1,9 61,7 96,8 85,7 78,1 76,0 85,6 102,0 126,9 159,8 2]1,0 348,6 515,4 822,6 
1go6-1o 8o2,2 90,2 35.6 29,5 59.6 89,0 81,2 70,8 75.5 8o,4 93.5 122,5 159,1 223,7 338,s 52],0 846,8 
1911-15 757.5 8o,o ]2,6 25,5 51·" 85,3 79,1 70,5 71,1 79,1 95.8 121,2 165,6 228,8 339,6 524,2 845,0 
1916-20 734.6 88,4 31·4 30,1 72,2 109,1 tos.o 9],6 83,2 8],7 96,9 119,] 164,2 229,5 346,2 533.9 874.9 
1921-25 58r,s 54.4 20,0 19,1 Mo] 68,5 62,3 57.9 57.5 64.3 82,2 to6,o ISO, I 222,4 327,0 516,9 824.7 

Sexe fanlnln - Females 

1867-70 1o65,7 217,2 64,2 42,6 47.8 58,1 1•·1 76,8 92,2 94,1 10],1 124,2 192,2 258,o 413,8 596,9 953.5 
1871·75 .~~.s 209,1 72,8 41,5 49.6 63,1 71.7 8o,o 87,6 97.9 103,8 128,6 163,8 256,6 350,8 570,8 875,0 
1876·80 985,0 . 196,8 63,2. 42,6 52,4 62,6 71,5 81,3 87,8 94,2 98,6 119,0 153,2 218,8 338.7 514,7 826,6 
1881-85 962,0 227,0 8r,5 47.8 52,3 62,4 71,7 8o,o 89,1 92,2 97.7 121,5 148 •• 222,6 337·7 497.7 804,9 
r886-9o 941·1 216,5 77·8 50,6 54·5 64,1 76,6 82,2 88,3 88,3 93.7 11],0 148,0 209,2 316,6 472,0 773.5 
1891-95 950,4 175.4 63,6 46,8 57·" 64,2 74·0 82,1 87.3 92,5 94.6 us,6 14],9 21],1 318,1 504,1 781,3 
1896-oo 907.8 127,3 44,9 38,1 55.3 62,0 71,4 74.8 8o,5 87.4 86,3 105,6 135.8 198,2 301,6 4M.9 784.4 
1901-o5 752,0 103,8 37,2 36.3 56,6 65,3 67,9 74·0 77.7 82,6 86,s 107,1 135.s 194.7 291,9 459.3 753.1 
1go6-10 652,1 84,0 35.5 35·7 50.5 63,8 65,9 70,7 74,2 n.o 82,3 104,2 131,9 187.7 289,2 386,7 769.8 
1911-15 620,6 72,6 30,3 ]0,1 48.7 6o,7 63.4 59,8 68,6 76,2 78,2 96,5 132,7 186,7 284,8 463.4 735.2 
1916-20 584,8 80,7 35.6 35.4 62,3 79,7 84.3 So, I 78,1 76,6 87.5 106,5 13?.6 193.3 292,9 468,0 775.s 
1921-25 470,8 47 ... t8,2 21,8 44.9 56,o 52,7 50,5 53.9 s8,6 71,6 93,1 119,1 179.4 278,6 4of0,3 715,1 



TABLEAU 6.- TABLE 6. 
MORTALITE GENERALE PAR GROUPES D'AGE ET PAR SEXE.- GENERAL MORTALITY BY AGE AND SEX. 

SutDE: ENSEMBLE DU PAYS. - SWEDEN: WHOLE OP THE CouNTRY. 

Sexe masculln - Males 

I 0-4 I s-9 I 10-14 1 15-19 1 20-24 I 25-29 I 30•34 I 35-39 I 40-44 I 45-49 I 50-54 I 55-59 I 60-64 I 6,5-69 I 70•74 

1891-95 410,2 64,6 3.5·7 45.6 6],9 6,5.4 68,2 76,s 88,5 10],5 139.9 191,8 266,0 40.5,3 630,4 
1896-oo 381,9 53.6 33.2 47.2 66,9 66,9 66,2 ]6 •• 8],9 107,1 134.6 180,3 256,8 385.4 611,1 
1901-o5 340,6 .f6,8 32,8 .a .• 67,2 64.7 61,] 69,6 82,3 102,7 133,2 173.3 247,6 370,5 579.4 
1906-10 27-f,O 34.2 2,5,8 42,8 67,0 59.9 59.0 63.7 ]8,8 95.9 124,0 168,2 239.1 355.8 562,3 
1911-15 241,8 32,3 25,0 45·3 66,4 59.6 6o,8 6,5,1 7].7 93.5 124,1 . 168,8 240·4 361,,5 ss3,7 
1916-20 236,2 38,.5 30,2 57.0 94.4 92,2 83,0 ]6,9 I ns 91,7 118,8 163,2 232,3 377.5 s6o,9 

Sexe lemlnln -females 

I D-4 I S-9 I ID-14 I 1,5-19 I 2D-24 I 25-29 I 3D-34 I 35-39 I 4D-44 I 45-49 I 50-54 I 55-59 I 6o-6· I 65-69 I 70•74 

1891-95 353.3 66,2 37.8 .f6,7 57.• 61,3 66,7 73.8 8o,6 88,0 109,8 147.1 221,7 351,8 562,6 
1896-oo 330,1 53.5 37.9 .8 •• 57·3 61,3 63,6 71,1 77·4 84,0 108,8 138,8 204,3 323,2 534.1 
1901-os 289.9 .8.7 31l.6 38,6 56,1 61,8 64.3 68,5 14·1 84,1 103,7 139,1 200,1 307,6 ,507,0 
1906-10 232,0 33.1 29 • .5 29 • .5 55,2 58,5 59.2 65.9 7°·3 

I 
81,1 98,8 132,6 191,3 302,2 493.7 

19ll-15 203.7 3'·.5 28,2 28,2 ~2,1 56,2 57.6 61,5 70,8 77.5 97.7 129.4 193.7 308,4 502,6 I 1QJ6·'20 198,0 37.9 33.2 33.2 70,1 77·5 76 .• 72,1 74.8 81,1 102,] 1)5,2 19,5,2 303,4 ,510,1 

TABLEAU 7. - TABLE 7. 
MORTALITE GlfNERALE PAR GROUPES D'AGE ET PAR SEXE.- GENERAL MORTALITY BY AGE AND SEX. 

DANIUIARtt: PoPULATION uRBAINE. - DENKARtt: URBAN PoPuLATION. 

Sexe masculln - Males I 
I D-4 I 5-9 I ID-14 I 1,5-19 I 2D-24 I 25-34 I 35•44 I 45-54 I .55-64 I 65-74 I ov~r 75 

t89D-94 I 645·3 76.2 I 35.9 I 47.9 69.5 I 71,2 112,5 190,0 343,2 I 681,6 1.679.3 
1895-99 I 590.5 41,6 27.9 37.7 6o.s 59.9 to6.9 176.7 333.2 I 6.f1,4 1.428,1 
190D-04 ,510,4 35.6 21,5 32.9 48.6 58,8 97.7 170.8 310,5 645.,5 •.• 88,2 
190.5-og ' H7·5 27.6 t8,6 32,1 47· 1 54·1 87.7 164,2 309.9 622,6 1.,510,9 
191D-14 I 357-l 23.4 15.4 31.7 43.6 49.1 8t,6 147.8 292.,5 587,2 1·472.5 
191,5-19 334.9 26,2 ' 18,7 41.1 74·7 67.5 83,1 134·9 271.5 587,1 •·471,8 
l92D-23 I 284·4 I 19,7 I 13,7 28,9 I 42.7 42,1 I 55,2 107.7 ' 204,6 545.2 I 1.461,7 

Sexe lemlnln - females 

I D-4 I 5-9 I ID-14 I 15•19 I 2D-24 I 25-34 I 35•44 I 45-54 I 55-64 I 6,5-74 I over 75 ' I 
I 

18Qo-94 578.4 81,0 I 4,5,2 43.6 I 41.4 58,8 81,7 I IIJ,l 216.4 ,503,2 I 326,8 I 
' I 

I 
1895-99 : 486.4 I 43.3 30,8 35.6 38.6 49.4 i 71,2 105,3 I 

195.7 454,0 1.238.8 I I 190D-04 

I 
4o6.9 I 34.1 •3.9 30,7 36.7 46,1 6,5.7 ! 104,8 18,5.7 437 • .5 1.281,6 

i ' 300,2 38,1 46.6 63.9 
I ' 184.3 400,6 1.319.7 190.5-og 

I 
2],] 21,5 31.4 I 

I 
103,0 

191D-14 286,2 24,2 17.2 28,4 ' 32,1 42,6 61,4 
' 93.9 18,5,9 444,0 1.313,9 

191,5-19 I 200,1 I 24,2 20.6 I 39,2 ·g~2 6o,2 69.6 I 99,1 202,9 462,] 1.353,1 
I I 

I i 
192D-23 I 'IIQ,O 18,7 1,5,2 27,8 • 3J.J I 41 .s ss.2 100,8 r88.2 4.55.7 I 1.353.8 



TABLEAU 8. - TABLE 8. 

MORTALitl Gil:Nil:RALE PAR GROUPES D'AGE ET PAR SEXE. - GENERAL MORTALITY BY AGE AND SEX. 
OsLO. 

Sue mascullD - Males 

I o-r I r-4 I .S-9 I ro-r4 I rs-r9 I 2G-30 I 3G-40 I 4G-.50 I so-6o I 6o-?O I 
I I I I 

r87r-75 2.353,0 385,0 .n.o 37,0 54·0 g6,o r56,o 2G.f,O 305,0 484,0 
r876-8o r.go6,o 313,0 Sg,o 37,0 46,0 84,0 IOof,O r44,0 257.0 412,0 

r88r-85 1.868,0 367,0 g6,o 47·0 ..... o Bo,o to6,o lofi,O 243,0 427,0 
r886-go :Z.O.f9,0 499,0 125,0 43,0 .57·0 86,0 88,o 126,0 237.0 463,0 
r891-95 J.Sso,o 285,0 63,0 3J,O 56,o 75,0 91,0 127,0 2.f2,0 46g,o 
r8g6-oo J.g21,0 222,0 so,o 27,0 45·0 71,0 83,0 r34,0 228,0 419,0 
1901-o.s J • .f07,0 192,0 48,0 30,0 so,o 72,0 n.o 121,0 r97,0 422,0 
19o6-ro r.176,o 148,o 41,0 ]1,0 48,0 63,0 72,0 ro5,0 r9J,O 376,0 
r9rr-r.s r.199,0 146,0 41,0 21,.0 36,o ,52,0 73,0 •••. o 182,0 396,o 
r916-2o 938,o tt6,o 37,0 21,0 46,0 6J,O 87,0 Jog,o r78,o 385,0 
1921·24 955,0 n.o 21,0 17,0 J5,o so,o 64.4 IOof,O 189,0 376,0 

I I I I 
Sexe f~mlnln - Females 

I o-r I 1-4 I .5-9 I 1o-r4 I r5-I9 I 2G-30 I 3G-40 I 4G-.50 I so-6o I 6o-?O I 
I I I I 

r87r·75 r.87J,o 383,0 103,0 .58,o 53·0 76,0 100,0 r43,0 183,0 334,0 
1876-8o J.6o8,o 294,0 79,0 4f2,0 ..... o 59,0 78,0 ' 105,0 166,o 294,0 
r88r-85 1.621,0 349,0 8s,o 48,0 46,0 63,0 91,0 112,0 174.0 321,0 

1886-90 r.75.5.0 489,0 r39,0 62,0 ·46,0 61,0 82,0 97,0 167,0 300.0 
r89r-95. 1,.5go,o 2711,0 6g,o 42,0 ..... o 6o,o 76,o 97,0 r48,o 292,0 
r896-oo r . .f4Q,O 210,0 .so,o 40,0 47·0 .54.0 75,0 95,0 133,0 283,0 
1901-os r.r65,o 183,0 47·0 42,0 52,0 57,0 6g,o 86,0 r46,o 279,0 
1906-ro 934,0 r38,o of2,0, 33,0 49·0 52,0 62,0 82,0 126,0 284,0 
1911•15 952,0 143,0 34·0 28,0 38,0 45,0 59,0 Sz,o 1)1,0 278,0 
r916·20 703,0 105,0 32,0 29,0 48,o 59,0 68,0 78,0 126,0 262,0 
1921•24 684,0 63,0· 15,0 r8,o 34·0 38,0 42,0 6g,o 120,0 2.55,0 

I 

?0-8o 

J.Q91,0 
78,5,0 
753.0 
786,o 
888,0 
g6o,o 
912,0 
8]6,0 
912,0 

879,0 
870,4 

7G-8o 

781,0 
643,0 
66.5,0 
633,0 
701,0 
672,0 
684,0 
664,0 
632,0 
630,0 
6.52,0 

I 

... ,. 
00 



TABLEAU 9. - TABLE 9. 

MORTALIT£ G£N£RALE PAR GROUPES D'AGE ET PAR SEXE. - GENERAL MORTALITY BY AGE AND SEX. 
CoPENHAGUE. - CoPENHAGEN. 

Sexe masculln - Males 

I 0-4 I 5-9 I 10•14 I 1.~-19 I 20-24 I 25-34 I 35-44 I 45-54 I 55-64 I 6.5-74 I over 75 
--· 

1890-94 8oo,o I 75,0 JO,O I ,51,0 71,0 79,0 127,0 I 21,5,0 370,0 I 722,0 1.757·0 
1895·99 677,0 45,0 :z8,o 40,0 62,0 68,0 126,n 212,0 375,0 688,0 I 487,0 
1900-04 589,0 3.7.0 r8,o 33.0 sr,o 66,0 117,0 201,0 365,0 6Qo,o 1.599,0 
1905-09 so6,o ]2,0 20,0 J2,0 48,0 61,0 ro6,o 196,0 368,0 678,0 l.sn.o 
191o-14 374.0 z6,o r6,o 33·0 45,0 57.0 99,0 179,0 334.0 646,0 I 520,0 
1915-19 343.0 27,0 22,0 42,0 68,0 76,0 97,0 156,0 303,0 626,0 I 1-4.59.0 

~~·3 I 282,0 21,0 I 14,0 28,o I of3,0 ,51,0 I 64,0 124,0 ! 274,0 6or,o I 572,0 

Sexe fimlnln - females 

I o-4 I 5-9 I 1o-14 I 1.5-19 I zo-24 I 25-34 I 35-44 I 4.5-.54 I 55-64 I 65-74 I over 75 

1890-94 702,0 I 79,0 38,o 39.0 39,0 55.0 So,o 120,0 227,0 I 503,0 1-375·0 
189.5-99 .571,0 -u.o JI,O ]1,0 35,0 46,0 72,0 Jl.f,O 202,0 4,56,0 1.237.0 
1900-G4 477.0 3.5,0 21,0 26,0 34.0 43,0 65,0 11,5,0 190,0 439.0 1.303,0 
1905-09 404,0 ]0,0 21,0 JO,O 3,5,0 47·0 70,0 ro8,o 189,0 466,0 1·332,0 
191o-14 303,0 JO,O 20,0 28,0 ]2,0 43.0 66,0 109,0 197,0 4.54.0 1.317,0 
1915-19 264,0 26,] 22,0 40,0 47,0 6o,o 70,0 ro6,o 20.f,O 465,0 1·354,0 
1920·23 I 205,0 18,o I I ,5,0 ]0,0 I 33.0 42,' I 57.0 100,0 I 196,0 465,0 I 1.3R5,0 

TABLEAU 10. -TABLE 10. 

MORTALIT£ G£N£RALE DE 1920 A 1924 PAR GROUPES D'AGE ET PAR SEXE AU DANEMARK. 
GENERAL l\IORTALITY FROM 1920 TO 1924 BY AGE AND SEX I!'l DENMARK. 

Sue masculln - Males Seu ttmlnln - Females 

Population Villes de Population Villes de 
Ag~• rurale province CoP"nhagut' rurale province ~nhague 

Rural Provincial ~nhagen Rural Provincial CoP"nhagen 
Population Towns Population Towns 

I o-4 248.,5 287.5 275.9 194,0 220,3 203,1 

I ,5-9 16,9 17,6 20,1 15,8 17,6 16,5 
lo-14 15,1 12,8 •••• 1,5,2 14,6 14 • .5 

I 15-19 24.5 29,1 29,4 26,6 25,5 JO,J 

I 2o-24 33·7 40,8 40,6 33.4 33.1 3],6 

I 25-34 33·9 34·7 48.4 40,2 .f0,2 40·7 

I 35-44 39.4 .... 9 65.3 .52,] $2,1 51·1 

I 
45-54 12·0 90.7 121.1 81,8 90.6 101.9 

55-64 161,6 21S,8 274,6 168.2 183,1 zo6,4 I 6s-74 415.3 511,3 611,6 434,0 454.7 415.1 



-
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TABLEAU Ita. -TABLE Ita. 

1\lORTALIT~ G~Nil:RALE PAR GROUPES D'AGE ET PAR SEXE POUR LES PAYS 
PRIS DANS LEUR ENSEMBLE. 

GENERAL MORTALITY BY AGE AND SEX FOR THE WHOLE OF THE COUNTRIES . 
• 

NOR~GE: SEXE MASCtJLIN su!DE: SEXE MASCULIN 

NORWAY: MALES SWEDEN: MALES 

Diminution Diminution 
1889-92 1919·22 en % 1891-95 1920 en% 

Decrease in % Decrease in % 

0·1 1.138,0 613,4 46,1 .po,2 241,7 41,1 
1·4 202,,5 67,6 66,6 
5-9 8z,8 31,9 61,5 64,6 JJ,O 48.9 

10·14 49,8 23.3 53.• 35.7 25,7 28,o 
15-19 6s,z 48.3 25,9 45.6 42.4 7,0 
ZG-24 100,9 8o,6 20,1 67.9 71,8 5.4 
25-29 92,4 75.3 18,5 65.4 61,6 4.3 
30•34 I 83,1 66,8 19,6 

68,2 59.3 IJ,O 
35·39 j 76,5 61,8 19,2 

40•44! 101,2 76.4 
88,5 67.5 2J,7 

45•49 24,5 107,5 82,6 2J,2 

50• 54 164,1 125,5 139.9 III, I. .20,5 

55-59 23.5 191,8 15J,I 20,2 

6o-641 304,9 266,2 266,0 219,7 17.4 
65-69 12,7 

405,3 331,0 18,J 
70•741 706,9 646,0 8,6 6J0,4 527,9 16,2 
75•79 

NORV!GE: SEXE FEMININ SU!DE: SEXE FEMININ 
NORWAY: FBMALBS SWEDEN: FEMALES 

Diminution Diminution 
1889-92 1919-22 en% 1891-95 1920 en% 

Decrease in % Decrease in ~~ 

0·1 967,2 484.3 49.9 353.3 197.5 4of,l 
1·4 200,4 6o,l 70,0 
5·9 83,6 28,8 6s.s 66,2 

10•14 26,8 
33.1 so.o 

sz.o 48.4 37.8 
15-19 • 62,0 

26,0 31,2 
49.1 20,8 46.7 20•24 65,2 63,4 

4•·4 9,2 
2,7 57,2 

25-29 76,8 63.4 
49.4 13,6 

30•34 ( 
17·4 61,3 ss.o JO,J 

35"39 87,6 63.4 27,6 66,7 56,1 15,8 

40•44 t 73.8 6o,s t8,o 

45•49 98,2 71.7 26,9 8o,6 6s.s 18,7 

50-54 
88,0 74.1 15,8 

55-59 130,1 111,0 13,9 109,8 9S.s IJ,O 

6o-64 ( 
147,1 127,1 13,6 

65-69 261,6 221,5 15.3 221,7 18o,s 18,5 

7°•74 ( 
351,8 294,2 16,4 

75"79 619,3 563,8 8,9 s6z,6 482,7 14,2 
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TABLEAU lib.- TABLE lib. 

l\IORTALIT~ G~N~RALE PAR GROUPES D'AGE ET PAR SEXE DANS LA I'OPULATION ttRBAINE. 

GENERAL MORTALITY BY AGE AND SEX A:\IONG URBAN I'OPULATION. 

DANBMARK: SBXB MASCULIN NORViGB: SKXB NA.SCUL1N 
DENMARK: MALES NORWAY: MALE! 

Diminution I l>innnullon 
•89<>-94 192G-23 en% 18119-92 1919·2· o· en ;o 

Decrea"" in % Drcr~n"lt''in% 

o-1 } 645.3 284·4 55,9 
1.647,0 7l0,9 56,2 

1-.f 270,5 8J,9 b<),O 
5-9 76,2 19,7 74.1 99.4 33,1 bb,7 

10-14 3.5.9 13,7 61,8 49.3 21,0 57-4 
15-19 47.9 28,9 39.6 70,7 47.9 J::,a 
20-24 69.5 42,7 38,5 108,6 n5 Jl,J 
25-29} 97,2 74·9 ll,l) 

3G-34 
71,2 42,1 40,9 

} 101,0 77.5 •J,J 3.5-39 } 112,5 ss.2 50,9 4G-44 } 136,9 98,8 27,8 
45-49} 190,0 107,7 43·3 so-54 } :no,4 16J,7 25,K 
55-59 } 34J,2 204,6 40·4 6o-64 } 403,3 35$.9 II, 7 
6s-69} 681,6 54.5,2 20,0 
70-74 

869.3 8H,9 s.J 

DAN EM ARK: SEXE FiMINIM Noavtos: a~~xa riMINIIf 
DENMARK: FEMALES ICORWAY: P&IIAL&I 

Diminution l>iminuhon 
189<>-94 1920-23 en% 1889-92 1919-22 en% 

Decrease in % Drcrfla~ in o/0 

0-1 } 62,1 I.JSI,O .544.6 5'J, 7 
578.4 219,0 

274.8 6<J,3 74·8 1-4 
5-9 81,0 18,7 76,9 IOI,J 29,5 70,9 

IG-14 4.5·2 1.5,2 66,3 56,7 25,0 H.9 
IS-19 43,6 27,8 36,2 6.5,2 41,9 3.5· 7 
2G-24 4'·4 33·3 19,.5 64,2 54·' 15,7 
2.5-29} 73.4 '"' 24,4 

58,8 41,.5 29,4 
3G-34 } 94,6 57-9 38,8 
3.5-39} 81,7 ss.2 32.4 

} 40-44 110,2 76·4 J0,7 
4.5"49} 113,1 100.8 10,8 

} S0-.54 
'47.4 12J,4 16,3 

5.5-.59 } 216,4 188,2 13,0 
6o-64 } •85,9 24],0 13,6 
6.5-69} 4.5.5.7 9.4 
7G-74 

.503,2 
696,o 6J4,8 8,8 
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TABLEAU 12. - TABLE 12. 

MORTALIT:Il! G:ll!NltRALE PAR GROUPES D'AGE ET PAR SEXE DANS LES CAPITALES. 

GENERAL MORTALITY BY AGE AND SEX IN THE CAPITALS. 

COPIINRAGUE: SIIXB IIASCUL1N OSLO: SBXB IIASCULIN 
COPENHAGEN: MALES OSLO! MALES 

I 
. Diminution Diminution 

Jllgo-94 1920-23 en% 1891-95 1921-24 en% 
Decrease in % Decrease in % 

o-J ) 8oo,J 281,7 64,8 
J.8jO,O 955.3 48.3 

J-4 284·7 76.7 73.3 
5-9 7·fo9 20,9 72,1 63,2 20,8 67,1 

1o-14 30,2 I.f,O 53,0 32,j J6,7 48,6 
15-19 50,9 27·7 45.6 j6,1 35,0 37.6 
2G-24 70.5 42,6 39.6 ) 25-29) 

75·3 49.9 33.8 

3G-34 
79,2 sr,:r 35.5 ) 35-39} 126,9 

91,0 64·4 29,2 

4o-44 64.3 49.3 } 
45"49} 215,2 

127,2 103,9 39,6 

so-s4 - ~ 123.5 42,6 
) 

~} 370·4 
241·7 J88,9 21,8 

274.2 25,9 
) 65~, 6oo,j 

468,3 376,0 19,7 

7G-74 
722,0 J6,8 

887.5 870.4 1,9 

COPIIHBAGUE: SBXB Rlf1N1N OSLO: SBXB Rlf1N1N 
COPI!NBAGBN: PEIIALIIS OSLO: FBIIALBS 

~~ I I Diminution I I Diminution 
l92G-23 eno/c J89J-95 1921-24 en% 

Decrease':, % Decrease in% 

o-J} 
1-4 702·4 204,9 70.8 

1.590,0 684,2 57,0 

5-9 78,5 17,7 
278·4 63,1 77.3 

JG-14 37.8 
77.4 68,8 14,5 78.9 

15-19 
1,5,1 6o,J .f2,0 18,3 56,4 

39,0 30,3 22,3 
2G-24 38,5 

44·3 33.8 23,7 

25-29 J 
. 32,9 14,5 } 

3G-34 54.9 .f2,J 
59.5 37.6 36,8 

23,3 
) 35-39} 75.8 42·3 

4o-44 . 79.9 57,1 28,6 
2.f,2 

45"49} } 97,1 68,6 
so-s. ll"9,9 JOO,.rf 16,3 

29,4 

55-59) 226,9 ) 147·7 120,2 18,6. 
6o-64 195.7 13,7 
6s~) } 291,6 
7G-74 502,7 464,8 7.5 

•s5,I 12,5 

700,9 6j1,9 6,1 
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TABLEAU 13. - TABLE 13. 

MORTALITE GENERALE PAR PROVINCES (VILLES ET CAMP AGNES ENSEMBLE) EN NORV:tGE. 

GENERAL MORTALITY BY PROVINCES (TOWNS AND COUNTRY TOGETHER) IN NORWAY. 

I 1867-70 I 1871-75 I 1876-So I 1881-85 I 1886-go I 1891-95 

Ostfold . . . 185,0 189.4 16.,8 168,1 t68,7 164.9 
Akershus. . . . 188,3 178.4 164,0 16o,s 174,0 172,1 
Oslo • . . . . 218,8 222,1 211,5 193,2 217,9 182,6 
Hedmark . . . 162,4 147·2 143.8 144,1 158,9 161,7 
Opland . . . . 143.3 148.3 144,1 151,6 150·4 153.3 
Buskerud . . - 194,1 169,9 167,1 163.9 172.3 162,3 
Vestfold • . . . . 195,1 16g,o 166,0 161,8 158,9 154·4 
Telemark . . . 197.8 176,6 167.7 169,2 167,6 156,7 
Aust Agder . 208,3 189.5 187.5 168,0 167.4 16g,2 
Vest Agder . . 201,6 207,8 202,1 192,2 196,9 190,0 
Rogaland . . . 16o,s 185,1 182,1 r8o,5 164,6 168,2 
Hordaland. . I50·7 173,8 164.3 170,3 162,0 147.5 
Bergen. . . . . 222,2 247.I 213,8 201,3 I75-7 178,8 
Sogn. Fjord . . . I48,3 151,4 144.9 150,4 156,1 136.7 
MOn . . . . . I43,2 153,0 14I,7 158,8 IS3.6 147.5 
S. TrOndelag • . 165.3 175.6 164,0 I92,4 I78,1 187,1 
N. TrOndelag. . . 136,9 152,8 ISO, I 163,2 156,5 168,6 
Norland , . . . . I71,8 178.7 I49.7 179.5 I52·4 178.3 
TromsO . . . . I97.1 167.4 154.8 183.9 lSI,] J6o,~ 
Finmark. . . 309.9 234.2 214,3 218,4 237.6 239.3 

I I896-1900 I Igo1-o5 I Igol>-10 I 1911-15 I 1911>-20 I 
I I 

Ostfold . . . . . I54·9 143.I 130,9 122,0 134.6 
Akershus. . . I6o,7 136,0 120,4 110,8 109,1 

Oslo . . . . . 167.9 I51,7 I32.7 130,1 127,1 

Hedmark . . . I46·4 140,1 133,0 123·5 133.8 
Opland . . . . 1]5,2 128,2 122,9 120,8 I29,7 
Buskerud . . . . I54·6 I4],6 134,0 124,1 135.9 
Vestfold • . . . 15.5,0 I37.8 I33-4 125,6 I40,7 
Telemark . . . 148,0 I38,3 129,3 126,5 131,6 
Aust Agder . . . I56,9 151,5 136,5 142,1 154.6 
Vest Agder . . 173.6 IS3,I I46,I 136,6 140,6 
Rogaland . . . 167,8 I44.I 140,] 131,8 1]8,4 
Hordaland. . . . rso,2 137-4 136,2 I32,6 142·7 
Berg~n. . . . . 166,4 146.3 139.6 I32,1 I40,9 
Sogn. Fjord . . . 140,0 I39.3 I33o9 I38,6 ISO,] 

Mon . . . . I48,2 I39,0 137.5 134·4 145.9 
S. TrOndelag • . 171,7 158,5 155.5 149,0 I55,8 
N. TrOndelag • . . I53.2 143.4 146,0 144,2 149-5 
Norland . . 131,2 132,3 132·4 125.3 141,9 . . . 

I58,8 TromsO . . . . 149,2 141,9 1]0,0 IJO,I 
Finmark. . . 202,':' 20),6 2o6,6 186,1 205,4 
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TABLEAU 14. -.TABLE 14 • 

. MORTAUT~ G~N~RALE PAR PROVINCES (POPULATION RURALE) EN NORVEGE. 
GENERAL MORTALITY BY PROVINCES (RURAL POPULATION) IN NORWAY. 

I 1881-85 I 1886-go I 1891-95 I 1896-oo 1 1901.05 I 1!)06-10 _I 1911·15 I 1916-20 

I I I I 
129,8 

Ostfold . . . . . 164,8 166,2 163,2 153,0 141.7 126,5 u8,6 

Akershus. . . . . J6I,I 173.1 171.4 100,5 135.9 110,4 110,0 toS,o 

Oslo - - - - - - - -. . . . . . 
Hedmark . . . . 143.3 157.5 162,4 146,6 141,9 134·4 124,6 133.9 

Opland . . . . . 151,6 151.3 152.3 134·7 128,6 123,6 121,"8 130,6 

Buskerud . . . 1$9.8 164.9 159.6 152,1 l39.7 128,7 121,8 132.5 

Vestfold • . . . . 155,6 156,o 152,5 154·4 135,0 132.5 122,0 134.6 

Telemark . . . 170,4 165.3 152,9 146,0 137.2 125,8 123,6 131,1 

Aust Agder . . . 168,6 169,1 172.8 t6o,o 156,5 138,1 140,0 148,8 

Vest Agder . . . 188,o 191,1 184.5 172,8 151,6 145,0 133.9 146,2 

Rogaland . . . . 16g,8 157.2 166,6 168,o 141.5 138,0 127.7 137·4 
Hordaland. ·, . . 170,3 162,0 147.5 .Ij0,2 137·4 126,2 132.6 142,8 

Bergen. . . ... . - - - - - - - -
Sogn. Fjord . . . 150,4 155.9 136,6 139.7 139.5 134 • .5 139.3 150,3 
MOo . . . . . . 154.2 149.9 . 132,8 147.7 138,1 136,8 . 137,0 144·7 
S. TrOndelag • . . 183.7 164,1 174·.5 165,8 156.5 155.9 149.3 157·1 
N. TrOndelag • . . t62:,o 155.4 168,3 153·4 141,8 144,.5 142,2 147·8 
Nordland . . . . 177.7 151,8 177,6 130,3 131.7 133.1 126,3 143·0 
TI'OIIls4 . . . . . 186,1 147.5 158.4 14.5.6 138,8 128,1 127,9 158.7 
Finmark. . . . . 214,6 226,1 224,6 191,7 195,2 192,2 177·4 199.3 

I I 

TABLEAU 15.- TABLE 15. 

MORTALlY~ G~N:eRALE PAR PROVINCES (POPULATION URBAINE) EN NORrtGE. 
GENERAL MORTALITY BY PROVINCES (URBAN POPULATION) IN NORWAY. 

I 1881-85 ' 1886-go 1 1891-95 I 1896-oo I 1901.0.5 I 1go6-1o I 1911·15 I 1916-20 

Ostfold 
I I I . . . . . 177 175 169 159 146 141 130 146 

Akershus. . . . . 142 200 1<1.~ 170 139 163 152 167 
Oslo . . . . 193 218 183 168 1.52 
Hedmark 165 

133 130 127 . . . . 190 149 144 113 Ill 104' 
Opland 

132 . . . . ISO 122 1113 146 121 112 lo6 uS 
Buskerud . . . . lj6 194 169 161 154 148 
Vestfold • 177 165 1.58 

130 145 . . . . 166 143 
Telemark 165 17.5 168 

13.5 132 152 . . . 1.5-f 142 
All!'t Agder 16.5 

140 13.5 133 . . . 159 152 142 136 132 148 Ven Agder . . . 204 214 2o6 176 
172 

Rogaland 2o6 182 
157 149 144 155 . . . 151 168 148 

Hordaland, 144 137 140 . . . - - -
Bergen ••• - - - - -. . . 201 176 179 166 146 
Sogn. Fjord . . . 16o 183 144 178 

140 132 141 

Mon •••• 187 
123 87 91· 150 . . 175 175 

S. TrOndelag • 
150 143 . 140 125 150 . . 229 235 188 

N. TrOndelag 
231 164 1.55 148 153 I . . 186 175 173 151 16f Nordland . . . . 245 167 198 

164 16g 170 
TromsO 151 143 124 Ill 129 . . . . 165 189 178 185 Finmark. 170 145 145 159 . . . . 231 277 294 

I 
259 236 264 221 231 



TABLEAU 16. - TABLE 16. 

MORTALIT~ G~N~RALE PAR PROVINCES (POPULATIONS URBAINE ET RURALE ENSEMBLE) EN SUtDE. 

GENERAL MORTALITY BY PROVINCES (URBAN AND RURAL POPULATIONS TOGETHER) IN SWEDEN. 

119lt 11912 i 119141 119161 1191SI 19191 11921 1 11923119241 11926 
I 

1913 1915 1917 1920 1922 1925 

Stockholm . . . . I3S 151 137 147 134 126 123 16g 146 121 116 ll7 112 113 116 116 
Stockholm 

(Province) . . 133 13S 136 140 139 12S 124 166 146 uS lt2 uS 110. 110 Ill liS 
Upsala . . . . . 14S 154 lSI IS2 lSS l3S 126 17S 149 134 124 130 uS 124 uS 126 
S6dermanland • . 133 132 131 131 140 121 It) 161 13S 130 119 119 113 113 '109 117 
0<terg6tlancl . . 145 143 133 1)1 144 129 131 174 145 133 120 12S 109 uS 117 121 
J6nk0ping . . 133 134 127 131 141 130 130 IS9 134 134 119 121 114 uS lOS 110 
Kronoberg . 142 137 J,p 144 I5S 140 140 I7S 142 142 130 134 120 u6 123 124 
Kalmar . ISO IS1 147 14S IS6 I4S 146 1S2 IS6 146 132 140 119 127 12S 134 
Gotland .• . 147 151 ISO 16S I7S 149 140 177 160 159 ISS 149 I)S IS2 134 ISO 
Blekinge . . . 141 141 140 146 lS7 1)2 l)S 202 lSI 140 132 136 114 134 122 123 
Kristiansstad . . 152 142 I)S 1)8 IS3 136 I3S 174 150 134 127 137 114 119 122 120 
MalmOhus . . . . 132 137 uS 1)0 133 131 123 173 132 12S 113 122 106 110 109 lOS 
Halland. . . 136 160 13S 133 ISO 144 140 168 148 139 132 136 Ill I2S 119 113 
GOteborg Bohus • . 137 143 134 139 14S 1)6 133 191 147 122 118 122 110 111 113 106 
Alvsborg • • • • 14S 14S 143 137 l5S 143 142 I7S 149 132 130 132 120 122 122 117 
Skaraborg . . . 144 143 144 138 IS7 13S 142 173 IS4 136 134 140 us 126 123 123 
va.rmland . . . . 140 14S 141 146 lSI 139 IS3 188 14S 138 130 133 uS 122 

I 
120 120 

Orebro •• . . . 133 12S 125 133 13S 123 123 lSS 132 123 115 124 110 Ill 112 113 
V 1\stmanland . . 135 139 142 130 I4S 126 126 176 145 129 116 12S 107 liS 118 121 
Kopparsberg 131 137 1)2 133 148 137 133 l9S 146 12S 119 12S lOS 122 118 liS 
Ga.vleborg . . . 131 134 132 132 144 I)I 12S 184 139 130 122 124 Ill 117 115 118 
Va.ster Norrland • 132 135 141 139 147 144 139 213 li8 '44 136 126 120 136 129 128 
J a.mtland • • . . . 133 139 136 135 IS8 147 130 212 146 142 128 129 110 131 120 118 
Va.sterbotten . . . 131 140 129 132 149 lSI 144 IS6 141 140 133 133 118 123 114 116 
Norrbotten • . . . 141 167 147 153 161 16o IS7 197 149 177 IH 139 120 12S 122 120 



TABLEAU 17.- TABLE 17, 

MORTALIT~ G~N~RALE PAR PROVINCES EN SU~DE. - GENERAL MORTALITY BY PROVINCES IN SWEDEN. 

POPULATIONS t1RBAINB ZT RURALB 
BNSBIIBLB POPULATION RURALB PoPULATION URBAINB 

URBAN AND RURAL POPULATIONS RURAL POPULATION URBAN POPULATION 
TOGETHER 

1919-23 I 1923-26 191'r22 I 1923-26 1919-22 I 1923-26 

Stockholm • . 124,9 114,4 - - 124,9 114.4 . . . . . 
Stockholm (Province) • . - 111,3 123,2 111,7 - 108,6 
Upsala. . . . . . . 134·3 121,3 132,9 120,2 138.4 124,3 
SOdennanland . . . . . 126,4 112,7 132,9 lf,5,9 J J 1,,5 10,5,6 
O•tergOtland • . . 131·3 116,2 130,2 116,3 133,.5 115,9 
J OnkOping • . . . . 126,9 112,3 131,1 116,3 116,2 102,6 
Kronoberg. . . . . . . 137.1 123,2 137·6 123,5 133,1 118,8 
Kalmar . • . . . . 143·4 126,3 14,5.9 128,8 1.)2,2 115.3 
Gotland . . . . . . . . 155·.5 143 • .5 156,2 14.5 • .5 1.52,1 133.7 
Rlekinge . . . . . . . . 139.9 123,2 14J,,5 126,3 130,9 It5,4 
Kristiansstad 136,8 118,6 139,0 120,4 117,0 ' 102,1 . . . 
MalmOhus . . . . . . . 123,0 ro8,t 134·7 116,7 110,2 98.9 
Halland • . . . . . . . 138,6 117,2 14J,8 119,5 121,3. IOC), 7 
GOteborg Bohus . . . . 127,1 IOC),9 135.4 120,1 120,4 103,6 
Alvsborg ••• . . . . lj,5 • .5 120,1 lof0,9 12,5,8 116,4 101,8 
Skaraborg • . . . . . . 141,9 124,3 14of,8 12,5,9 124,2 116,9 
Vlnnland . . . . . . . 136,6 122,7 140,5 126,1 I I ,5, I IOS,l 

. Orebro. . . . . . . . . 123,4 IIJ,,5 Ill, I 114,6 115.5 911.9 
v~,tmanland • . . . . . 128,4 11,5,2 131,2 116,8 121,5 Ill, I 
Kopparsberg • . . . . . 128,6 11,5,8 129,9 117,1 117.3 104·7 
Glvleborg . . . . . . . 128,9 115,2 130,3 11,5.3 123,8 114·7 
VAster Norrland . . . . 138,3 128,4 138,8 128,9 134.8 125·3 
Jlrntland . . . . . . 

: I 
136,2. 119,8 138.7 121,1 "3·7 108,2 

Vlsterbotten • . . . . 136,,5 

I 
ll7,9 137.3 Jt8,5 122,4 IJO,] 

Norrbotten . . . . . 1,51,9 121,9 1,56,0 124,8 122,9 100,9 . 



TABLEAU 18. - TABLE 18. 

MORTALITE GENERALE PAR PROVINCES AU DANEMARK. - GENERAL MORTALITY BY PROVINCES IN DENMARK. 

POPULATIONS URBAIN£ ET RURALE 
ENSBY.BLE POPULATION RURALE POPULATION URBAIN£ 

URBAN AND RURAL POPULATIONS RURAL POPULATION URBAN POPULATION 
TOGETHER 

I 1920·25 I 1926 I 1927 I 1928 II 1920-25 1 1926 I 1927 I 1928 II 1920·25 I 1926 I 1927 I 1928 

Copenhague • . } 119.5 116,5 II of, of 116,7 - - - - 1r9,5 116,5 114·4 116,7 Copenhagen • . 
Province de 

I Copenhague • 
117,0 108,3 109,9 109,5 110,4 lOS, of 100,8 98,s 123,6 111,6 120,9 123,8 Province of 

Copenhagen • . . Roskilde . . . . 122,7 111,9 115,6 115.3 120,4 110,] 110,9 110,6 123,9 II,S,J 125.9 125,8 
Frederiksborg . 122,5 119,8 129,7 118,5 124.4 J20,4 128,. 116,9 116,5 118,1 133,2 123,8 
Holba.k . . . . 115.7 116,3 109,7 I 14,,5 117.9 121,1 113.9 118,8 105,4 94.6 90.7 95,6 
Soro . . . . . IIS,6 117·4 119.9 114,5 114,S 110,9 117,1 104,9 127,S 1]2,0 126,3 136,1 
Pra.sts . . . . 119,7 114.5 120,0 113.9 122,9 It6,o 122,4 112,3 IIO,.f 10S,3 110,2 120,9 
Bornholm. . . 125,1 121,3 133·4 123,6 100,5 100,8 107·7 101,7 157.6 14S,2 167.3 134.7 Maribo . . . . 112,0 106,9 112,3 112,4 112,4 1oS,o 112,-f 111,9 J 11,2 I O-f, of 112,] 113,4 Odense , . . . 113,S 100,8 J I 1,2 103,4 Ill,] 94.1 109.7 94-7 117,1 110,2 11],4 115,7 Assens . . . . II of, of 109,2 115.5 113,9 116,2 108,1 us ... 113,5 107,9 112,9 tos,o 115,1 
Svendborg . . . 120,6 112,S 127·4 114.5 120,9 III,S 128,0 114.9 119,7 116,2 125,6 I 1],2 
HjOrring . . 110,3 104,1 115.3 106,2 109,3 105,5 115,6 105,0 113,7 99,2 114,1 110,4 
Thisted. . . . 116,1 116,5 118,9 115.3 112,6 110,2 117·4 111,2 1]0,2 142-!i 125,3 132,9 
Aalborg . . . . 117.3 100,1 120,5 105,S 113,5 10],2 116,-f 102,8 125.4 112,9 129,9 112,9 
Viborg . . . 1oS,S 102,1 117,1 102,1 107,9 101,8 uS,5 90,8 113,S 103,7 110,,5 115,6 
Randers . . . 117,S 110,4 115,6 105,4 115,1 102,8 113.9 103,4 124,9 132,S 120,1 110,9 
Aarhu!l • . . . . 109.3 104,2 109.3 101,5 109,3 96,1 112,7 96,6 109,3 110,9 lo6,5 105,6 
Skanderborg. . . . 111,9 109.7 111,3 109.7 Jo6,1 103,7 102,6 103,9 120,5 IJ9,0 124,9 IIS,S 
RingkObing . . 1oS,7 IOS,7 110,3 99.9 105,6 104,2 107,1 93.5 117.3 12~.9 122,-f 123,S 
Vejle . . 112,3 112,2 112,0 108,1 110,1 1oS,6 IOC),I 104,9 116,3 IIS,9 117·4 114,1 
Ribe. . . . . IOS,3 102,4 105,7 101,1 103,9 96,S 103,5 9S,5 120,9 us ... 112,0 1oS,7 
Haderslev . . . . 110,1 9-f,S 101,4 98,1 105,9 95.5 100,0 93.9 122,9 92,S 105,6 110,6 
Aabenraa • . . 112,3 112,5 113,6 1oS,5 112,5 115.9 111,,5 1oS,4 111,9 101,1 120,9 105,2 
SOnderborg . . . . 115.9 10of,3 127.4 109,1 122,5 111,7 133,2 115,9 100,7 S7.7 114.7 93.9 
TOnder • . . . . 

I 
93.6 100,9 

I 
114.3 100,3 90.6 91,6 IIS,o 94.7 104,1 132,6 

I 
111,6 120,0 

I FaerOerne . . . . 110,3 Sz,1 64,0 85,0 109.3 8o,9 65,9 87.9 117,9 90,0 51,6 67.7 . 
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TABLEAU 19.- TABLE 19. 

MORTAUI't TUBERCULEUSE EN NORV~GE (ENSEMBLE DU PAYS) PAR SEXE. 

TUBERCULOSIS MORTALITY IN NORWAY (WHOLE OF THE COUNTRY) BY SEX. 

TUBBRCULOSB (TOUTBS PORIIJIS) TUBBRCULOSJI: PULJIONAIRB 

TUBBRCULOSIS (ALL FORMS) PULMONARY TUBERCULOSIS 
-

Deux sexes ISexe masculiniSexe teminin Deux sexes Sexe masculin Sexe teminin 
Both Sexes Males - Females Both Sexes Males Females 

1867-70 . 24,4 - - 20,4 - -
1871-75 24.4 23·3 25,6 19,3 17,8 20,7 
1876-8<> 26,1 25,0 27,0 20,1 18,7 21,5 
1881-85 27,9 26,5 29,2 21,4 19,5 2J,2 
1886-<JO 25,8 '24.3 27,2 19,5 17.7 21,3 
1891-95 28,3 27,2 29,3 22,0 20,6 23.4 
JSgiHio JI,O 29,9 31,9 23,4 22,1 24,7 
1901-<15 28,2 26,8 - 29.5 :n.4 19,8 2],0 
Jgo6-IO z6,o 24,4 27.4 20,0 18,1 21,8 
1911-15 23,6 23,0 24,2 18,5 '1·5 19,.5 
1916-20 22,6 22,2 22,9 17,8 17,1 18,5 
1921 20,8 20,0 21,,5 16,4 15.4 17,4 
1922 21,1 20,] 21,7 16,7 15,6 17,7 . 
1923 19,6 19,2 19,9 15,2 14,6 15,8 



TABLEAU 20, - TABLE 20. 

MORTALITE TUBERCULEUSE DANS LA POPULATION URBAnn·:. 

TUBERCULOSIS MORTALITY AMONG URBAN POPULATION. 

LES DEUX SEXES ENSEMBLE. - BoTH SEXES TOGETHER. 

Annees Danemark I Norvege I Suede 

I 
Annecs Danemark I Norvege Suede 

I Periodes quinquennales - Five-year Periods I 
Years Denmark Norway Sweden Years Denmark Norway Sweden - I Norvege 

Norvege I I Danemark et Suede 
186o 1895 25,6 38,9 J0,2 Annees Annees Danemark Suede 

61 96 2J,2 35.7 29,3 Denmark Norway & Denmark Norway Sweden 62 97 2.f,O 35.7 30,9 Years Sweden 
63 98 22,4 38.3 29,'2 Years 
64 99 21,2 38,1 30,8 
65 1900 22,9 37,2 30·4 186o-64 1861-65 
66 01 21,0 32,5 30,7 1865-69 1866-70 
67 02 18,7 31,6 29.4 1870·74 1871·75 
68 OJ 18,9 31,4 28,2 1875•79 1876-80 31,0 
6g 04 19,6 32,4 28,6 1880-84 188t-85 J0,6 

1870 05 19.7 31,9 28,3 1885-89 1886-90 29,3 J8,7 
71 o6 17,5 I 31,0 26,9 1890-94 1891·95 2],9 37.6 J0,4 
72 07 16,8 29,9 26,3 1895·99 1896-oo 2J,J 37·0 JO,I 
73 o8 17·7 29,4 26,5 1900·04 1901·05 20,2 31,9 29,0 
74 09 15.5 26,9 25.3 1905·09 1906-to 17·4 28,7 26,0 
75 1910 14,3 26,o 24.9 1910·14 1911·15 '4·5 25,1 24,0 
76 3'·4 11 15.4 25,8 23·7 1915·19 1916·20 '4·5 2J,9 21,1 
77 I J0,8 12 1,5,1 24,8 24·4 1920·24 1921·25 10,6 20,2 15,8 
78 29,8 13 1J,6 24,9 2J,2 1925· 1926 8,8 17,0 13,5 
79 J2,0 14 1J,8 24,2 2J,8 I 188o JO,O IS 13,3 24,4 24.5. 
8t JO,O 16 15,6 26,1 23.5 1890-91-1894-95 27·9 37.6 J0,4 
82 JI,6 17 17,8 24,9 22,7 1925-1926 8,8 17,0 13·5 
83 JO,O 18 13,9 22,8 I 20,8 Diminution en 
84 J1,2 I 19 I J,Q :u,s 20,0 pourcentage . . I' 8s 29.3 19.!0 rl,7 23,6 18,6 Decrease in I 68,2% 54.8% 55.6% I 86 28,5 21 10,8 20,0 t6,8 percentage • 

28,1 21,0 16.s 
. 

87 22 10,1 

88 31,6 2.1 g,6 19,8 '5·3 
89 28,6 i 24 10,9 20,4 15,1 

1890 JO,J 25 9.9 19,6 15.3 
91 29.3 J8,2 29.5 I 26 8,9 16,7 13,6 
92 28,0 J6,8 31,6 I 27 8,2 17·4 13,8 
93 26,9 36,2 30,4 I 28 8,2 IJ,2 I I 94 25.4 37.8 J0,2 

II I I 



TABLEAU 21, - TABLE 21, 

MORTALITt PAR TUBERCULOSE PULMONAIRE DANS LA POPULATION URBAINE. 

MORTALITY FROM PULMONARY TUBERCULOSIS AMONG URBAN POPULATION. 

LBS DBUX SBXllS BNSBMBLB, - BOTH SBXBS TOGBTHBB, 

I Ann6cs I Danemark Norv~ge I SuMo I Annl!es I Danemark I Norv~go I SuMo I Pirlodea qulnquennalea. - Five-year Perloda I Years Denmark Norway Sweden I Years Denmark Norway Sweden 
Norvego 

Danemark et SuMe 
189.5 ' 18,9 ]0,2 22,7 Anneea Annl!es Danemark Norvege SuMe r86o a.s • .s 

g6 17,0 26,,5 21,8 Norway a. 61 ••. o Denmark Denmark 62 20,,5 97 17,6 27,4 '23,7 Years Sweden Norway Sweden 

63 23,0 98 16,6 29,8 21,9 Years 
99 1,5.9 29,2 23·4 -64 aR,o 

1900 17,2 27,9 23,4 6,5 27 • .5 
01 1,5,0 24,8 23,6 

186o-64 1861-6,5 24·3 66 26,0 186,5-69 1866-70 2.5,3 
67 2,5,0 02 13,4 2J,J 2t,g 187G-74 1871•7.5 27,6 
68 24,0 OJ 13,9 22,9 21,2 187.5-79 1876-8o 26,6 14,.5 24 • .5 '21,8 J2,1 69 24,0 04 188o-84 1881-8.5 24.9 o.s 14,6 24,9 21,7 29,7 1870 25,0 188.5-89 1886-90 23·4 ]0,0 28, .. 71 28,,5 06 t],2 23,4 20,7 1890-94 1891-9.S 20,8 12,8 22,9 20,0 29,0 24.3 72 27,0 07 189.5-99 1896-oo 28,2 o8 IJ,4 ' 22,4 20,,5 17,2 22,9 
73 27,0 

09 11,4 20,] 19,9 1900-G4 1901-G.S 14,8 24,1 22,0 
74 '29,0 190.5-09 19Q6-1o I], I 21,6 1910 10,9 19,1 . 19,3 20,1 
7.5 29,0 191G-14 1911-1.5 11,1 19,4 19,4 76 26,.s 34.1 II 11,5 19,9 19,0 

J2 11,6 19,2 1?,7 191,5-19 1916-20 11,1 18,7 17,2 77 26,1 34.2 
t8,6 1920•24 1921-25 8,3 . 1.5,8 12,7 78 25,1 ]0,1 13 10,5 19,2 

192.5 1926 7,0 13,6 79 26,3 ]1,1 14 10,8 19,0 19,3 

... 
t 

188o 24,9 31.4 I!J 10,4 19,1 20,0 

8t 24·7 32.9 16 12,] 20,2 19,2 t8go-gi-1894-9.S 20,8 29,0 24.3 
82 2,5,6 28,9 17 13,7 19,2 18,3 1920-21-1924-2.5 8,3 I!J,8 12,7 
83 24,!J 29,5 18 10,] 18,3 17.3 Diminution en 
84 24,9 28,7 19 9,2 16,6 16,3 pourcentage ( 8s 2J,6 29,0 1920 9.1 18,2 15,1 . . 6o,l% 4.S • .s% 47.7% Decrease in 86 22,2 a8,o 21 . a ... I!J,3 13,6 percentage • 
87 26,,5 22 7.9 16,7 13,4 . 23,1 
88 2,5.':& 29,8 23 7.4 15,5 12,0 

89 22,4 29,2 24 8 ... 16,2 I2,:Z 

1890 22,8. 28,!J 2.5 7.8 IS,s 12,,5 
91 21,9 29,.5 27,0 26 7·1 13,2 .. 
92 20,7 28,3 24,8 27 6,s 14,0 

93 19.7 27.9 23.9 

I 
28 6,3 

I 94 19,0. 29,1 23.4 
- I 



· TABLEAU 22. -TABLE 22, 

DIMINUTION COMPAREE DE LA MORTALITE GENERALE, DE LA MORTALITE PAR TUBERCULOSE 
(TOUTES FORMES) ET PAR TUBERCULOSE PULMONAIRE DANS LA POPULATION URBAINE DES 

TROIS PAYS, DE LA PERIODE 1890-94-1891-95 A 1921·24. 
(Les chiflres de Ia premiere periode quinquennale sont pri• comme unites = 1oo.) 

COMPARATIVE DECLINE OF GENERAL MORTALITY, MORTALITY FROM TUBERCULOSIS (ALL FORMS) 
AND FROM PULMONARY TUBERCULOSIS, IN THE URBAN POPULATION OF THE THREE COUNTRIES• 

FROM THE PERIOD 189o-94-1891-95 TO 1921-24. 
(The figures for the first five-year period are taken as unis - 100.) 

MORTALIT:i PAR TUBERCULOSE MORTALIT:i PAR TUBBRCULOSil 
' Danemark Norvege liiORTALITE GENERALE (TOUTES FORMES) PULMONAIR& i Annecs et Suede 

Annees 
GENERAL MORTALITY MORTALITY FROM MORTALITY FROM 

I TUBERCULOSIS (ALL FORMS) PULMONARY TUBRRCULOSIS 
Denmark Norway 

loanemarkl Norvege I i Years and Suede Danemark Norvege Suede Danemark Norvege Suede 
Sweden 

DenJilark Norway Sweden Denmark Norway Sweden Denmark Norway Sweden I Years ! 

189o-g4 1891·95 100 100 100 100 100 100 100 100 100 
1895·99 1896-oo 85,8 91,8 92,8 83.5 98.4 99,0 82,7 97.2 94,2 
1900·04 1901·05 79,0 83,0 86,2 72.4 84,8 95.4 71,1 8J,I 90,5 
1905·09 1906-10. 753 77-S 79,2 62,3 76.3 8s.5 63,0 74-5 82,7 
1910·14 1911·15 68,2 75,0 74.2 52,0 66,7 78.9 53.4 66,9 79.8 
1915·19 1916·20 70·3 78,1> 74·8 52,0 63,6 69.4 53.4 64.5 • 70,8 
1920·24 1921·24 61,5 63.3 61,6 38,o 

I 
54,0 52.0 39.9 54.5 52,3 

I 

La diminution de Ia mortalite generale au cours de Ia periode consideree est pratiquement Ia m~me dans les troio pays. 
Celie de Ia mortalite par tuberculose (toutes formes) et par tuberculose pulmonaire est pluo forte que celle de Ia 

mortalite generale. Elle est particulierement considerable au Danemark. 

The decrease in general mortality during the period considered is about the •ame in th~ t_hree countries. 
The decline in mortality from tuberculosis (all form•) and from pulmonary tuberculosis IS greater than that ol 

general mortality. It is particularly large in .Denmark. 



TABLEAU 23. - TABLE 23. 

MORTALITif TUBERCULEUSE DANS LA POPULATION URBAINE. 
TUBERCULOSIS MORTALITY AMONG URBAN POPULATION. 

SEXE MASCULIN. - MALES, 

Ann~s Danemark Norv~ge Suede Annt!ea Danemark 'Norv~ge Suede Pl!rlodea qulnquennalea - Five-year Perloda 

Years Denmark Norway Sweden Years Denmark Norway Sweden 
Norv~ge 

Danemark et SuMe 

r86o r895 29,6 40,1 33·7 . Ann~• Annees Danemark Norv~ge Suede 

6r 96 27.1 37.6 J0,7 Denmark Norway Denmark Norway Sweden 
62 97 27,8 37.6 34·• Years & Sweden 

6J 98 25,r 39.9 J2,7 Years 

64 99 24,0 38,5 34.6 

65 l9QO 26,7 J8,8 34·0 

66 or 2J,9 3.5,0 J2,8 r86o-64 186r-6s 

67 02 21,1 33,2 31,1 r865·69 1866-70 

68 OJ 21,0 Jl,3 J0,7 J870•74 J871-7.5 

69 04 21,6 J1,6 Jl,5 1875-79 r876-8o J4,l 

r870 os 22,4 J2,8 30,2 188o-84 1881-8.5 33,0 
o6 18,8 J0,6 ' 28,6 1885-89 r886-go J2,6 7l 

72 07 18,2 J0,7 28,.5 1890-94 r891-9.5 J1,6 J8,3 33.6 

73 
o8 r8,4 J0,7 28,4 r895-99 18g6-oo 26,7 J8,.5 JJ,2 

74 09 16,2 28,2 27.5 l900.04 19or-o5 22,8 J2,8 JI,I 

75 1910 15,6 2.5,6 26,8 r9o5-<>9 1906-10 r8,8 29,2 27,9 
76 JJ,8 1l •7·.5 26,6 23,0 191D-14 r9rr-15 15,5 25,9 24,9 

77 35,6 l2 1-'•4 25,9 26,J 1915-19 1916-20 rs,8 24·.5 22,] 
14,6 26,2 ' 

78 J2,.5 13 24,2 1920-24 1921-25 10,8 21,4 16,.5 

79 3·f..5 14 14,6 2.5,9 2.5,8 192.5 1926 9,1 
188o 33.3 1.5 14.7 25,1 25,3 

81 J2,2 16 17.4 28,2 2J,9 Diminution en pourcentage - Decrease In Percentage 
82 J.f,6 l7 19,1 26,7 2J,6 

8J 33·4 r8 14,8 23,5 22,5 

a. 31,6 19 12,8 21,9 21,8 189o-9r--1894-95 31,6 38.3 33.6 
85 32,2 1920 11,7 2.f,3 19,8 1920-21--1924-25 10,8 21,4 16,5 
86 J0,4 2l 11,1 21,2 18,4 
87 31,3 22 10,0 22,3 I?, I. 65,8% 4.f,l% 50,9% 
88 36.7 23 9.9 20,9 15,5 
8g J2,1 2-f 11,1 21,0 15,9 

18go 33.4 25 9.7 15,8 
91 33.6 38,6 32,1 26 9.3 I 92 J2,2 37.1 34.5 27 8,3 
93 29,9 36,5 34.8 28 8,4 I 94 28,6 39.3 3J,O 



TABLEAU 24. - TABLE 24. 

MORTALITt PAR TUBERCULOSE PULMONAIRE DANS LA POPULATION URBAINE. 
MORTALITY FROM PULMONARY TUBERCULOSIS AMONG URBAN POPULATION. 

SEXE MASCULIN. - MALES. 

Annees Danemarkl Norvege I Suede 

II 
Annees Danemarkl Norvege Suede I Pt!riodes quinquennales - Five-year Periods 

Years Denmark Norway Sweden Years Denmark Norway Sweden 

I I Danentark 
Norvege 

186o 95 21,8 30,4 25,1 et Suede Danemark Norvege Suede Annees Annees 61 96 20,4 27.5 22,8 Denmark Norway Sweden 
62 97 20,9 z8,o 25.9 Denmark Norway 
63 98 18,8 30,] 25,1 Years &Sweden 
64 99 18, 5 28,9 25,9 Years 
65 1900 20,7 28,5 25,8 
66 01 17,9 26,] 25,0 

67 02 15,2 24,3 22,7 1860-64 1861-65 
68 03 15,6 21,6 22,7 1865-69 1866-70 

69 04 15,9 22,9 2],2 187o-74 1871-75 
1870 05 16,6 25,1 22,7 1875-79 1876-8o 28,1 35.8 

71 o6 14,2 22,] 21,1 18Mo-84 1881-85 26,4 33,0 
72 07 13.7 22,] 21,1 1885-89 1886-90 25.7 30,] 

73 o8 13,8 22,6 22,1 1890-94 189•-95 23,1 29.4 16,5 - 1895-99 1896-oo 19,S 28,] 74 09 11,9 20,9 21,5 25,1 

75 1910 11,8 1],9 20,5 1900·04 1901-05 16,2 24,1 23,3 
76 28,6 38,6 II 12,9 20,1 19,6 1905-09 1906-10 13,1 21,2 21,] 

77 29,9 39,0 12 11,9 I 20,1 21,2 1910-14 1911-15 11,8 19,8 20,] 

78 26,5 32.7 13 II,] 19,8 19,1 1915-19 1916-20 11,6 19,1 1],8 

79 2],9 35.2 14 11,6 20,1 20,7 192D-24 
I 

1921-25 8,2 16,3 13,6 
188o 27·7 33.4 15 11,3 19,1 20,9 1925 1926 ],2 

81 26,8 37·1 16 14,0 21,9 19,5 
82 28,1 31,] 17 14.5 20,4 18,6 189D-91-1894-95 2],1 29.4 26,5 
83 26,8 ]2,2 18 11,2 18,4 18,7 192D-21-1924-25 8.2 16,3 13,6 

84 25,o 31,4 19 9.7 16,6 1],5 
Diminution en 85 25,6 32.7 1920 8,8 18,4 15.5 I 86 23,1 30,] 21 8,5 15.7 14.9 pourcentage - 64.5% 44.5% 48.7% 

87 25,5 29,0 22 ].9 17.3 13.9 Decrease in \ 88 29.3 ]2,0 23 1·5 t6.J 12.6 percentage • -
89 25,2 31,6 24 8,3 16,2 1],0 

1890 25,3 30,4 25 ],6 12,8 
91 25,2 29.7 29,1 26 7.4 
92 23,8 28,2 26,6 27 6,5 
93 22,9 29,0 27,1 28 
94 21,7 29,9 24.7 ' 

I I 



TABLEAU 25.- TABLE 25. 
MORTAI.ITt TUBEHCULEUSE DANS LA POPULATION URBAINE. 

TUBERCULOSIS MORTALITY AMONG URBAN POPULATION. 
SKXE Fi1MININ, - FEMALES. 

Annees Danemark Norvcge Suede Annt!es DanemarJ. Norvege Su~de Pirlodea qulnquennalee - flv~year Periods 

Years Denmark Norway Sweden Ye-ars Denmark Norway Sweden 

Dan em ark 
Norvege 

1895 22,2 38,o 27.3 et SuMe 
186o g6 19,7 34.0 28,2 Annt!es Annees Danemark Norvege Suede 

61 97 20,7 34.0 28,1 Denmark Norway 
62 

Denmark Norway Sweden 

63 
g8 20,0 37,0 26,1 Years &; Sweden 

99 18,7 37.7 27,6 Years 
64 1900 19,6 35.8 27.4 
65 01 18,5 30,5 28,9 
66 02 16,6 30,3 27,8 186o-64 1861-65 
67 OJ 17,1 31.4 26,0 1865-69 1866-70 
68 
69 

04 17.9 3J,O 26,4 1870·74 1871-75 

1870 
05 17.3 JI,I 26,6 1875-79 1876-80 28,2 

o6 • 16,3 31.4 25.3 1880-84 1881-85 28,3 
71 07 15,7 29,4 24.4 1885-89 1886-90 26,5 
72 oS 17,0 28,4 24,2 1890•94 1891-95 24,6 37·0 27,7 
73 09 14,9 25,9 •3.4 1895·99 1896-oo 20,2 35.7 27.5 
74 1910 13.3 26,4 23.3 1900·04 1901·05 17.9 31,3 27,1 
75 
76 29,1 II 13,7 25,1 22,7 1905·09 1906-10 t6,2 28,3 24,1 

77 26,5 12 14,8 23,9 22,9 1910·14 1911·15 13,5 23.9 23,8 

78 27.4 13 IJ,O 23,8 22,4 1915·19 1916-20 13,6 22,8 20,2 

79 29,8 14 13,2 22,9 22,2 1920·24 1921·25 10,6 19,5 15,3 

188o 27,1 15 12,0 23,9 23,8 1925 1926 8,9 

81 27.3 16 14,1 24.3 2J,2 

82 28,8 17 16,8 23.5 21,9 Diminution en pourcentage .. Decrease In Percentage 

83 27,0 18 13.4 22,3 19,2 

84 30,8 19 11,5 21,1 18,5 

85 26,8 1920 11,9 22,9 t8,o 1890·91-1894-95 24,6: 37,0 27·7 
86 26,8 21 10,6 19,1 15.4 1920·21-1924-25 10,6 19.5 15,3 

87 25,4 22 10,2 19,9 16,5 

88 27.7 23 9.3 19,0 15,1 57,0% 47.3% ... 8% 
89 26,0 24 10,9 20,0 14,8 

1890 27.3 25 10,2 14,9 

91 25,5 38,o 27,3 26 8,5 

92 24.3 36,5 29.3 27 8,2 

93 23.7 36,0 26,8 28 7·3 
94 22,7 36.5 27,8 

... 
t 
I 



.. 
C> 

I 

Annees 
Years 

186o 
61 
6z 
63 
64 
65 
66 
67 
68 
69 

1870 
71 
72 
73 
74 
75 
76 
77 
78 
79 

t88o 
8J 
8l 
83 
So~ 
85 
86 
87 
88 
89 

1890 
91 
92 
93 
94 

TABLEAU 26. - TABLE 26. 

MORTALITt PAR TUBERCULOSE PULMONAIRE DANS LA POPULATION URBAINE. 

MORTALITY FROM PULMONARY TUBERCULOSIS AMONG URBAN POPULATION. 

SEXE F.bUNIN. - FEMALES. 

I Danemark I Norvege I Suede Annees I Danemark I Norvege Suede Perlodes qulnquennales - Five-year Periods 
Denmark Norway Sweden Years Denmark Norway Sweden 

Norvege • et Suede • 
95 16,6. ]0,1 20,7 Danemark Annees Danemark Norvege Suede 
96 14,1 25,7 21,0 Annees Norway Denmark Norway Sweden 
97 14,6 27,0 21,8 Denmark and 
98 14,5 29,1 19,3 Years Sweden 
99 IJ,7 29.5 21,4 Years 

1900 14,5 27,5 21,3 
01 12,6 2],1 22,5 
02 11,6 22,4 21,2 186o-64 1861-65 

OJ 12,5 24,0 19,9 1865-69 1866-70 

04 1],0 26,0 20,5 1870•74 1871•75 
05 12,9 24·7 20,8 1875•79 11l76-8o 23.9 29,1 

o6 12,3 24.3 20,] 1880-84 1881-85 2],2 27,1 
07 12,0 23 •. 5 19,1 1885-89 1886-90 21,8 26,4 
o8 1],0 22,3 19,2 1890·94 1891•95 18,1 28,7 22,5 

09 10,9 19,9 18,5 1895-99 1896-oo 14,7 27,8 21,9 

I 
1910 10,1 20,1 18,3 1900-D4 I?OI-D5 12,9 ..... 20,9 

24.3 I 30,3 II 10,2 19,9 18,4 1905-D9 IQ06-IO 12,3 22,0 19,1 

I 22,7 I I 30,1 12 "·S 18,4 18,4 1911)·14 1911·15 10,] 18,8 18,6 

I 2J,9 

I 
28,0 13 9.7 18,8 18,J 1915-19 1916-20 10,3 18,o 16,6 

2oj.7 27,6 14 10,1 t8,:z rS.:z 192D-24 
I 

1921·2.~ 8,3 14,6 "·1 
22,5 29,6 IS 9.5 19,0 19,6 1925 1926 1·1 
22,8 ' 16 18,9 18,9 ' 29.3 10,9 

23.4 I 26,5 17 12,6 t8,2 t8,o 18QD-91-1894-95 tR,t 28,7 22,5 
22.4 

I 
27,2 18 9.6 18,2 r6,t 1920-21-1924-25 8,J 14,6 12,7 

2],0 26,4 19 8,9 16,7 15,2 
Diminution en 21,7 :z6,o 1920 9.4 t8,t 14,8 

l1,4 i 25,8 21 8.3 IS,O 12,6 pourcentage . . I 
51,2~{, 49.1% 43.6% 

21,0 I 24,4 22 8,0 16,2 IJ,6 Decrease in I 
21,9 27.9 2J 7.3 •s.o 12,6 percentage • . . 
22,9 27,1 24 8,5 16,2 12,2 
20,_; 27,0 25 8,o 12,4 
19,1 29,4 25,2 26 6,8 
17,8 28,J 2],2 27 6,4 
16,Q 27,1 21.] 28 
16,7 38,5 22,] 

I ' I 



TABLEAU 27.- TABLE 27. 

DllU~lJTION COJIIPAR~E DE LA MORTALIT~ G~N~RALE, DE LA MORTALIT~ PAR TUBERCULOSE 
(TOUTES FORMES) ET PAR TUBERCULOSE PULMONAIRE, PAR SEXE, DANS LES TROIS PAYS, 

DE LA P~RIODE 1890-94-1891-95 4 1921-1924· 

(Les chiffres de Ia premi~re periode quinquennale sont pris comme unites = 100.) , 

COYPAR.HIVE DECLINE OF GENERAL MORTALITY, MORTALITY FROM TUBERCULOSIS (ALL FORMS) 
A."D FROM PULMONARY TUBERCULOSIS IN THE THREE COUNTRIES, BY SEX, 

FROM THE PERIOD 1890-94-1891-95 ro 1921-1924. 

(The figures for the first five-year period are taken as units = 100.) 

MOR'IALI'IK PAR 'IUBERCULOSB MOR'IALI'IK PAR 'IUBERCULOSB 
SEXE IIASCULIN MORTALITt GENtRALB (TOUTES FORMES) PULMONAIRB 

II ALES GENERAL MORTALITY MORTALITY PROII - MORTALITY PROII PULMONARY 
TUBERCULOSIS (ALL FORMS) TUBERCULOSIS 

Donem.. N..-w.re. SuMo Danemarkl Norv~ge I Suede Danemark I Norv~ge I Suede Danemark I Norv~ge I Suede 
Denm.. Norway. Swtdro Denmark Norway Sweden Denmark Norway Sweden Denmark Norway Sweden 

Annees Years 
189o-<l4 1891-95 roo 100 roo roo roo roo 100 100 roo 
r895-99 r!lg6-<>0 87.5 93.5 94,2 83.5 98,4 99,0 85,7 97.6 94.7 
rgoo.o4 r90H>5 8o,2 83,r 85,4 72.4 84.8 95.4 70,1 82,0· 87.9 
1905-<>9 rgo6-1o 75.2 76,6 77.5 62,4 76.3 85,5 56,7 72,1 8o,4 
191G-14 r911-15 67,1 7·4.4 7r.5 5r.9 66,8 78.9 51,r 6].4 76,6 
1915-19 r916-20 67.5 n.8 70,9 51.9 63,6 69.4 .50,2 64.9 67,2 
r9~24 r921-24 57.6 62,5 56.4 38,0 53·7 52,0 35o5 55.4 5r.3 
1925 31.5 45·3 44·4 31,2 

SltXE riiiiNIN 
FEMALES 

189o-<l4 1891-95 100 roo roo 100 roo roo 100 roo roo 
r895-99 l!lg6-<>0 85,0 89,8 91,4 82,1 96 • .5 99.3 81,2 96.9 97.3 
rgoo.o4 r901-<>5 77-7 82,9 86,8 72.7 84,6 98,o 7r.3 84,0 92,9 
1905-<>9 1go6-1o 75.6 78.4 8o,6 65,8 76,5 87,0 67.9 76.6 84.9 
191Q-14 1911-15 69.4 75.6 76.7 54.9 64,6 86,0 56,9 65.5 82,7 
1915-19 1916-20 73.3 79.3 78,6 55,2 6r,6 72.9 56,9 62,7 73.8 
192o-24 1921-25 66,1 65,2 66,9 43.r 52,7 55,2 45.8 50,9 56,3 
r925 r926 63.9 36.r 39.3 



'tABLEAU 2&.- TABLE 28. 

MORTALITJt TUBERCULEUSE DANS LES CAPITALES. - TUBERCULOSIS MORTALITY IN THE CAPITALS. 

Annees Copenhague Oslo Stockholm Annees Copenhague Oslo Stockholu Pl!rlodes qulnquennales 
Years Copenhagen Years Copenhagen Five-year Periods 

186o 1895 28,9 37.4 34,2 I Norv~ge 
61 96 25,4 33.5 33,0 Danemark et Suede Copen-
62 97 24,6 33,1 33.7 Annees Annees hague Oslo Stock-

63 98 . 23,8 35,8 30,6 Denmark Norway&: Copen- holm 

64 99 22,5 36,7 33.3 Years Sweden hagen 
6s 1900 2J,6 37,1 31, I Years 
66 01 21,5 28,9 32,0 I 

67 02 16,7 27,9 30,0 
68 03 18,9 28,9 27,1 186o-64 1861-65 
69 04 19,6 '29,2 28,9 1865-69 1866-70 

1870 as 20,3 33.8 29,2 1870-74 1871-75 45.5 
71 

) 
o6 18,6 28,5 28,5 1875-79 1876-80 36,6 39,8 

72 07 17,1 27,2 29,4 188o-84 1881-85 36.9 39,6 
73 45.5 o8 18,1 26,9 30,8 1885-89 1886-90 33,1 35,6 
74 09 16,7 24,5 30,0 1890-94 r891-95 29,4 35,0 35.3 
75 1910 14,9 23,6 28,7 1895-99 1896-oo 24,9 34.6 32,9 
76 36.4 

l 
II 16,9 22,9 26,0 1900-04 1901-o5 19,9 29,8 29,8 

77 37,0 12 16,9 2J,9 28,7 19D5-D9 19o6-xo t8,t . 25,9 29,6 
78 34,0 39,8 13 14,2 22,8 26,7 1910-14 1911-15 15,6 22,5 27,6 
79 38.9 14 14,9 21,9 28,1 1915-19 1916-20 15,9 20,1 25,4 

188o· 38,6 15 14.4 21,4 28,1 1920-24 192J-25 II,3 18,o 17.7 
81 36,6 

l 
16 17,9 21,6 25,7 1925 1926 10,1 15,9 15,9 

82 37,1 17 19,7 19,4 23,9 
83 34·1 39,6 18 IS, I 20,1 24.6 Diminution eo pourcentage • Decrease In percentage 
84 37,0 19 12,8 18,9 24,5 
85 33.5 1920 II,8 l0,9 21,7 
86 31,9 

l 
21 11,4 17,7 17,2 1890-91-18Q4-95 29,4 35,0 35.3 

87 32,5 22 10,6 18,8 17,0 1925-1926 10,1 15,9 15,9 
88 35,2 35.6 23 10,1 17,4 15,4 
89 32.3 24 12,5 t8,t 16,7 65,6% 54,6% 54.9% 

1890 32.7 25 10,6 16,9 16,3 
91 30.5 37,0 37.2 26 10,3 14,4 15,5 
92 28,9 36.4 36.4 27 9.4 16,4 16,2 

93 27,6 34.7 33.7 28 16,0 

94 27,5 32,9 33.8 



TABLEAU 29. - TABLE 29. 

MORTALIT~ PAR TUBERCULOSE PULMONAIRE DANS LES CAPITALES. 
MORTALITY FROM PULMONARY TUBERCULOSIS IN THE CAPITALS. 

Copen· 
Ann• 

Copen- P6rlode1 qulnquennalel - Five-year Perlod1 
Annees hague Stock· 

hague 
Stock· Oslo holm Oslo holm Norv~ge 

Years Copen· Y~ara Copen• Danemark et SuMe Copen-
hagen hagen Annees Anneea 'hague 

Norway Oslo Stock-
Denmark and Copen- holm 

186o JJ,O 1895 19,7 J0,2 25.5 Yean Sweden hagen 
61 29,0 96 17,9 2,,,8 24,0 Yean 
62 29,0 97 17·7 26,8 25.9 
63 28,0 98 17,3 28,4 2],1 

186o-64 1861-6,, .,. 35,0 99 16,9 28,1 25,6 30,9 

65 34·0 1900 17.7 27,6 24.3 1865-69 1866·70 29,9 

66 JO,O 01 15.3 23,2 24,6 187G-74 1871·7.5 34.6 35,0 

67 ·29,0 02 11,7 20,. 23,0 1875•79 1876-8o ]2,0 31,6 39,2 
68 28,0 03 13,8 21,2 21,4 188o-8.J 1881-85 28,4 Jl,8 35.1 
6g z8~o 04 14,6 21,9 22,2 1885-89 1886-90 24,9 28,3 31,6 

1870 31,0 05 1.5,1 27,8 lll2,2 1890-94 1891•95 20,8 27.7 27·4 
71 34·0 

I 
o6 14,2 22,4 21,0 1895-99 18<)6-oo 17,8 26,8 24,8 

72 34,0 07 13.4 21,9 21,7 190G-04 1901-o5 14.5 22,9 2],1 

73 36,0 35,0, o8 13,9 21,,5 24,9 1905-o9 1go6-1o 13,8 20,7 22,8 

74. 37,0 09 12,6 19,9 24,1 1910•14 1911·15 12,0 17,9 22,4 

75 36,o 1910 11,4 18,7 23,3 1915-19 1916-20 12,6 16,3 21,2 

76 30,4 

r 
43,0 II !2,6 18,3 21,3 192o-24 

I 1921•25 8,9 14.3 14,9 

77 30,7 43.1 l2 13,2 19,1 23.3 1925 1926 8,3 
78 27·7 31,6 34·5 11,0 18,6 21,3 -

13 
1890-91-1894-95 79 31.3 36,2 14 11,9 17,3 22,6 20,8 27,7 27·4 

188o 30,9 37·5 15 11,.5 16,4 23.3 192G-21-1924•2.5 8,9 14.3 14,9 
81 28,s 

I 
40·3 16 14.4 17,5 21,1 

82 28,9 32.5 17 15,7 16,o 19,9 Diminution en 

} 83 26,4 31,8 33.6 18 11,7 16,6 21,4 pourcentage . . 
57,2% 48.4% 45.6% 

84 27,6 31,7 19 10,1 15,1 20,,5 Decrease in . 
85 24.9 34.4 1920 9.3 16,3 18,4 perCI'nta~ • . • 
86 22,7 29,1 21 9,2 13,8 14.5 
87 25,8 27,6 22 8,3 15,1 14·4 
88 26,6 28,3 33.4 23 7.8 13,9 12,9 
89 24.3 33.5 24 9.9 14·4 14,2 

1890 23,8 27.9 25 8,6 13,6 14,0 
91 21,8 30,5 28,6 26 8,4 12,0 
92 19,8 28,6 27,9 27 7.8 IJ,7 
93 18,9 28,9 26,6 28 
94 19,9 25,3 25,8 
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TABLEAU 30.- TABLE 30. 

DIMINUTION COMPAR~E DE LA MORTALIT~ G~N~RALE, DE LA MORTALIT~ PAR TUBERCULOSE 
(TOUTES FORMES) ET PAR TUBERCULOSE PULMONAIRE, DANS LES TROIS CAPITALES, 

DE LA P~RIODE 189o-91-1894·9.S A 1924-2.5. 

(Les chiflres de Ia premiere po!riode quinquennale sont pris comme unites - 100.) 

COMPARATIVE DECLINE OF GENERAL MORTALITY, MORTALITY FROM TUBERCULOSIS (ALL FORMS), 
· AND FROM PULMONARY TUBERCULOSIS, IN THE THREE CAPITALS, FROM THE PERIOD 

18go-91-1894-9.5 TO 1924-2.5. 

(The figures for the first five-year period are taken as units - 100.) 

KORTALrri: PAR TUBERCULOSB KORTALITi PAit TUBilRCULOSE 
MORTAL1Ti GENERALB (TOUTBS FORMES) PULMONAIR& 

Norvege GENERAL KORTALITY MORTALITY FROM TUBERCULOSIS MORTALITY FROM PULMONARY 
Danemark et Suede (ALL FORMS) TUBERCULOSIS 

Annees Annees 
Denmark Norway & Copen- Copen- Copen-

hague hague hague Years Sweden Oslo Stockholm Oslo Stockholm Oslo Stockholm 
Years Copen- Copen- Copen· 

hagen hagen - -... hagen 

18go-')4 18g1-9.5 100 100 100 100 100 100 100 100 100 

189.5-99 18g6-oo 85,5 91,9 91,0 84·7 98,9 93.2 85,6 96.7 90.5 
1900-04 1901.05 82,1 83,1 8o,7 67.7 85,1 84·4 69.7 82,7 84.3 
190.S-G9 1900-10 74.7 72.7 76.4 61,6 74·0 83.9 66,3 74·7 83,2 
1910.14 1911-15 67,2. 71,3 70,5 53,1 64.3 78,2 57.1 64,6 81,7 

1915·19 1916-20 67,6 6g,6 68,6 54.1 51·4 71.9 6o,6 58,8 77.4 
1920.24 1921·25 59,0 61,9 51-3 38.4 51·4 so, a 42,8 51,6 54.4 



TABLEAU 31, - TABLE 31, 

MORTALITI1 TUBERCULEUSE DANS LES TROIS CAPITALES. 
TUBERCULOSIS MORTALITY IN THE THREE CAPITALS. 

Saxa MASCULIN. - MALaa. 

Copen-
Ann~<'l' 

Copen- P6rlode1 qulnquennalet - Flvt-year Perlod1 
Annks hague 

Oslo 
Stock- hague 

Oslo Stock-

Years Copen- holm Year Copen- holm Norvege 

hagen hagen Danemark et Suede Copen· 
Annees Ann~a hague Stock-

Denmark Norway Copen· Osl• holm 

186o 189.5 36,,5 39.4 Yeau & Sweden hagen 

61 96 33·4 33.6 Years 

62 97 30,7 37,1 

63 98 29,4 38.3 186<>-64 1861-65 
6.j 99 28,,5 36,8 

6s 1900 30,9 37.6 186.5-69 1866-70 

66 01 27,2 29,8 1870•74 1871•7.5 47.8 

67 02 20,7 30,1 1875·79 1876-80 42·4 44.2 

68 03 23.7 3°.3 
1880-84 1881-85 42,8 42,,5 

69 04 24·7 29,0 1885-89 1886-90 39.3 39.4 

1870 05 26,4 32,7 1890-94 1891-95 36.3 37.3 

71 o6 22,0 28,2 189.5•99 1896-oo 31,6 36,0 

72 07 20,1 28,4 1900•04 19o1-o5 2.5.3 30.4 

73 
. o8 21,3 27,7 1905-D9 1906•10 21,8 26,7 

74 09 19,4 25,9 191D-14 1911·15 18,2 23,7 

75 1910 17,0 24·4 1915-19 1916-20 18,9 21,3 

76 41,6 II 20,3 23.4 192D-24 1921·25 12,4 20,2 

77 44·7 12 19,3 25,5 1925 1926 11,3 

78 39,1 13 17,7 25.7 
79 44.3 14 16,5 21,8 Diminution en pourcentage • Decrease In Percentage 

188o 46,2 15 16,6 23,2 
81 41·4 16 21,9 24 • .5 
82 45,0 17 23,1 20,7 1890-91-1894-95 36.3 37.3 
83 41,9 18 17,6 21,9 192D-21-1924·25 12,4 20,2 

a. 39.9 19 15,7 18,9 
85 39,6 1920 12,9 20,9 65,8% 45.8% 
86 37.5 21 13,3 19,1 

87 38.3 22. 11,3 21,2 

88 4) • .5 23 11,9 19,7 • 

89 38,0 24 13,.5 20,5 
189Q 39.9 25 11,7 

91 36.9 38,1 26 11,7 
92 36.4 40,0 27 xo,s 
93 34.7 37.7 28 
94 33.8 35,0 



Copen-
Annt!es hague 

Years Copen-
hagen 

186o I 
61 
62 
63 
64 
65 
66 
67 
68 
69 

1870 
71 
72 
73 
74 
15 
76 34.8 
77 37,1 
78 30,9 
79 34·6 

1S8o 37·1 
81 3•·4 
82 34.8 
83 31,7 
84 29,1 
85 29,2 
86 25,6 
8? 30,7 
88 33.5 
8<) 28,8 

1890 29,3 
91 27,1 
92 25,1 
93 24,? 
94 24,9 

TABLEAU 32. - TABLE 32. 

MORTALIT:it PAR TUBERCULOSE PULMONAIRE DANS LES TROIS CAPITALES. 
MORTALITY FROM PULMONARY TUBERCULOSIS IN THE THREE CAPITALS. 

SEXE MASCULIN. - MALES. 

Copen- Pt!rlodes qulnquennalei -Annees hague Stock-Oslo Stock- Oslo 
holm Years Copen- holm 

Norv~ge ' .. 
hagen Danemark et Suede Copen-

I I 
I Annees · Annees hague 

1895 25,3 30,9 Denmark Norway Copen-
96 24.5 26,2 Years & Sweden hagen 
97 2],0 30,0 Years 
98 22,2 30,0 

99 22,2 27,7 
1900 23,8 27,8 186o-64 1861-65 

Ol ' 20,4 24,3 1865-69 1866-70 
02 15,5 21,3 1870•74 1871·75 
03 18,1 21,0 1875•79 1876-80 34.5 
04 18,6 21,1 188o-84 t8B1-8_s 32,9 
05 20,2 26,7 1885-89 t886-90 29,6 
o6 16,9 22,0 1890·94 1891·95 26,2 

07 16,1 22,1 1895·99 1896-oo 23,4 
o8 16,9 21,9 19DD-04 1901·05 19,2 

09 14,8 21,2 1905-09 1906-10 16,9 
1910 13,2 18,6 191D-14 19II-15 14,3 

II 15,2 18,3 1915·19 1916·20 15,2 
12 IS, I 20,1 192D-24 1921·25. 9.9 
13 14,2 20,8 1925 1926 9.4 
14 13.5 17,3 

Flv~year Periods 

Stock-
O•lo holm 

36.4 
34.4 
33.6 
31,1 
29,4 
27,8 
22,9 
21,0 
18,7 
17,3 
1_5,9 

15 13,3 17,6 Diminution en pourcentage • Decrease In Percentage 
16 17,9 19,8 
17 18,8 17,1 

I 18 14·4 17,9 18go-gt-1894-95 :z6,:z 29,4 19 11,9 15.4 
1920 10,1 16,4 1920·21-1924•25 9.9 15,9 

21 10,6 l.f,? . 62,2% 45.9% 22 I 9,0 16,8 
23 I 9,1 15,5 
24 10,? 16,4 
25 9.5 

31,1 26 9.8 
32,0 27 8,9 
3D. I 28 
26,o 

. 

I· 



Copen· 
Ann~es hague Oslo . 
Yean Copen· 

hagen 

186o I 
61 
62 
63 
64 
65 
66 
67 
68 
6g 

1870 
71 
72 I 73 
74 
75 
76 31,8 
77 30,4 
78 29,7 
79 3·t.4 

188o 32,1 
81 31,2 
82 3•·3 
83 27.5 
84 34.6 
ss 28,3 
86 27,6 
87 27.5 ' 
88 28,3 
8g •7.5 • 

1890 26,5 
91 25,2 36,0 
92 22,5 33.3 
93 . 21,7 32.3 
94 22,3 31.3 

TABLEAU 33. - TABLE 33, 

MORTALITI1l'UDiiRCULEUSE DANS LES TROIS CAPITALES. 
TUBERCULOSIS MORTALITY IN THE THREE CAPITALS. 

SI:XI: PiMININ. - FBMALI:I, 

Copen· 
Pl!rlode1 qulnquennalet - Five-year Perloda. 

Stock· (Ann~ hague O.lo Stock· 
holm Yean Copen· holm Norv~ge 

hagen Danemark et Suede Copen· 
Annees Ann~es hague 

O.lo Stock· 
Denmark Norway Copen· holm 

189S 22,5 3S.7 
Yean & Sweden hagen 

Years 
96 t8,7 33.5 
97 19,5 29,8 
98 19,1 33·7 186o-64 1861·6S 
99 17,5 36,6 186,5-69 1866-70 

1900 17,6 36.7 1870•74 1871•7.5 43.4 
01 16,7 28,3 1875-79 1876-8o 31,6 35.9 
02 13·4 26,2 1880-84 188J·85 31,6 37.2 
03 14.9 27,8 1885-89 1886-go 27,8 32,4 
04 15.4 29,4 1890-94 1891-9.5 23,6 33.1 
0.5 1.5.3 34.7 1895-99 1896-oo 19.4 ' 33 • .5 
o6 1.5.7 28,8 1900-04 1901oo0.5 1.5,.5 29,3 
07 14,6 26,3 190,5-09 1906-10 1,5,1 2,5,3 
o8 1,5,4 26,s 191D-14 1911-15 13,.5 21,4 
09 14.4 23.4 1915•19 1916-20 13,6 19,0 

1910 13,1 23,0 192D-24 1921•2.5 10,3 16,3 
II 14.4 22,,5 1925 1926 9,1 
12 15,1 22,6 

13 11,4 20,4 
Diminution en pourcentage • Decreue In Percentage 14 13,6 22,0 

15 12,5 19,9 
16 14·7 19,2 I 

17 16,5 18,3 189D-91-1894-95 23,6 33.1 
18 13.5 18,7 192D-21-192{•25 10,3 16,3 
19 11,1 18,3 

1920 11,3 20,9 56,3% 50,8% 
I 21 IO,O 16,6 

22 10,1 17,0 

23 8,7 15.5 
24 11,6 16,1 
25 9.6 
26 9.2 
27 8,4 
28 ' 



Copen-
Annees hague 

Years Copen-
hagen 

186o 
61 
62 
63 
6-t 
65 
66 
67 
68 
69 

1870 
71 
72 
73 
74 
75 
76 26,2 

77 25,2 
78 25,1 

79 Z7,8 
1880 25,6 

81 2,5,1 
82 2],9 
8] 21,9 

84 26, .. 
85 21,4 
86 20,2 

87 21,7 
88 20,8 

89 20,6 

1890 19,1 

91 '7·4 
92 15.3 
93 13.9 
94 15.8 

TABLEAU 34. - TABLE 34. 

MORTALITE PAR TUBERCULOSE PULMONAIRE DANS LES TROIS CAPITALES. 
MORTALITY FROM PULMONARY TUBERCULOSIS IN THE THREE CAPITALS. 

SEXE FEMININ. - FEMALES. 

Copen- Perlodes qulnquennales - Five-year Periods 
Stock- Annees hague Stock-Oslo Oslo holm Years Copen- holm 

Norvege 
I 

hagen 
Danemark et SuMe Copen-

I I 
I Annees Annees hague Stock-

1895 29,6 I Oslo holm 15,0 Denmark Norway Copen· 
96 12,5 25,5 Years & Sweden hagen 
97 13,2 24,1 Years 
98 1],2 27,1 
99 12,4 28,5 

1900 12,6 27.4 186o-64 1861-65 
01 10,9 22,] 1865-69 1866-70 
02 8,s 19,7 1870•74 1871•75 33·7 
03 10,2 21,4 1875•79 1876-80 26,1 29,1 
04 II,] 22,6 I88o-84 1881-85 24,6 J0,2 
05 11,0 28,6 188.~-89 1886-90 20,9 2,5,9 
o6 11,9 22,7 1890-94 1891-95 16,2 26,2 
07 11,2 

I 
21,8 1895-99 1896-oo I],] :z6,o 

o8 11,5 21.2 1900•04 1901·05 10,7 22,9 
09 10,9 18,9 1905-09 1<)06·10 II,] I 20,4 

1910 9.9 18,7 1910·14 1911·15 10,2 17,2 
II 10,4 Ill,] 1915-19 !916-20 xo,s 15.4 
12 11,6 t8,2 192Q-24 1921·25 8,2 1],0 
13 8,4 16,7 1925 1926 7.3 , .. 10,7 17.4 
15 9.9 15,5 Diminution en pourcentage • Decreue In percentage 16 "·4 15,6 
17 12,8 •s.:z 
18 <),8 15,6 18Q0·9I-I894-95 16,2 26,2 
19 8,9 14,1! 1920·21-1924·25 8,2 1],0 1920 <),6 16,2 
21 . 8,o IJ,O 

49.4% so.4% 22 1·7 1],7 
23 6,6 12,7 I 
24 9,0 12,8 

25 7.8 
]0,0 26 7·3 
25,7 27 6,9 
2],5 28 
.... 8 I 
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TABLEAU 35. - TABLE· 35. 

Dll\UNUTION COMPAR~E DE LA MORTALIT~ G~N~RALE, DE LA MORTALIT~ PAR TUBERCULOSE 
(TOUTES FORMES) ET PAR TUBERCULOSE PULMONAIRE, PAR SEXE, DANS LES TROIS CAPITALES, 

DE LA P~RIODE 1890-91-1894-95 A 1920-ZI-1924-25. , 

(Les chiftres de Ia premiere periode quinqueonale soot pris comme unites ~ 100.) 

COMPARATIVE DECLINE OF GENERAL MORTALITY, MORTALITY FROM TUBERCULOSIS (ALL FORMS), 
AND FROM PULMONARY TUBERCULOSIS, IN THE THREE CAPITALS, BY SEX, 

FROM THE PERIOD 189o-91-1894-95 TO 1920-21-1924·25. 

(The figures for the first five-year period are taken as units = 100.) 

Sexe maseulln IIORTALITf GfNfRALE 
MORTALITi PAR TUBERCULOSB MORTALITi PAR TUBERCULOSB 

(TOUTJIS FORMES) PULMONAIRB 

Males GENERAL MORTALITY MORTALITY FROM TUBERCULOSIS MORTALITY FROM PULMONARY 

(ALL FORMS) TUBERCULOSIS 

Danemark 
Norvege 

Copen-et Suede Copen- Copen-
Anoees Annees hague hague hague 

O..omark Norway & Copen-
Oslo Stockholm Oslo Stockholm Oslo Stockholm 

Copen- Copen-
YPars Sweden hagen hagen hagen 

Years 

189o-94 1891-95 100 100 100 100 100 100 100 
1895-99 1891H>o 87o<f 92,6 97.8 87,0 96,5 89.3 94,6 
19Qo-04 1901·05 79.9 81,4 81,5 6q,2 81,5 73.3 77.9 
1905-<>9 1go6-10 75,1 70,5 76,5 6o,1 71,6 64.5 71.4 
191o-14 1911·15 65,8 68,8 69.7 50,2 63,6 54.6 63,6 
1915-19 1916-20 64,8 66,5 66,1· 52,1 57.1 58,o 58,8 
1920.24 1921•25 54.8 59,6 52,0 34,2 54,2 37.8 54.1 

Sexe lemlnln 

I Females 
18go-g4 1891-95 100 100 100 100 100 
1895-99 18g1H>o 83,6 

100 100 
91,3 88,3 82,2 101,2 82,1 

190G-04 1901-o5 76 •• 85,0 79.8 65,7 
99.3 

1905-<>9 lgo6-lo 
88,5 66,1 87·4 

74.5 75,2 76.3 63.9 76.4 
1910.14 1911·15 68,8 73.8 

6g,8 77.9 
1915·19 1916-20 

71,5 57.2 64,6 62,9 65,6 
70,8 72,8 71.4 57.6 57.4 64,8 s8,8 1920.24 1921·25 63,8 64.3 62,9 

1925 1926 43-7 49,2 50,6 49.6 
38,6 45,1 
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TABLEAU 36.- TABLE 36. 

MORTALIT~ PAR AGE ET PAR SEXE EN NORVtGE EN 1921-1925. 

MORTALITY BY AGE AND SEX IN NORWAY IN 1921-1925 . 
. 

I. I MORTALIT:i PROPORTIONNBLJ.K 

Sexe TAUX PAR 10.000 (PAR roo nl!ctsl 
masculln RATBS PER 10,000 PROPORTIONAL MORTALITY 

Males (PIIR 100 DRATHS) 

Autres 

AccidenJ 

Autres 
Tuberculose maladies Tuberculose maladies 

Age Tuberculosis Other 
Total 

1 

Tuberculosis Other 
Accidents 

Diseases I Diseases 

o-J 22,1 557.2 2,1 581,4 3,8 95.8 0,4 
1-4 9.3 35,0 7.0 51,3 J8,J 68,2 13.7 
5-9 5.9 10,7 4.3 20,9 28,2 51,2 20,6 

10-14 7.3 8,0 3.2 18,s 39.5 43.2 17.3 
15-19 22,9 ] 1,3 6,1 40,3 

I 
s6,8 28,0 15,2 

20-24 43.8 rs,6 9.9 69.3 63,2 22,5 11,3 
25-29 37,0 16,1 10,7 63,8 sB,o 2,5,2 16,8 
30-39 25,2 23,6 10,2 58,8 42,9 40,1 17.0 
40·49 17,7 45.5 g,2 72,4 24.4 62,9 12,7 

.50-59 15.9 g8,3 9,2 123,4 12,9 79,7 7o4 
6o-6g 18,s 236,5 9.4 264.4 1·0 89.4 3.6 
70·79 14,6 612,5 7.8 634.9 2,3 g6,5 1,2 
So & + 6,3 1.768,8 10,9 1.786,0 0,4 99,0 0,6 

Total I 19,7 I 
8g,8 I 7.7 I JJ7,2 II 

16,8 I 76,6 I 6,6 

Sexe 
lemlnln 
females 

Age 

O-J 17,0 45•·7 1,3 471,0 3.6 g6,1 0,3 

1-4 8,9 31,6 3.6 44,1 

I 
20,2 71,6 8,2 

5-9 1·0 JO,j 1,5 19,0 36,8 55.3 1·9 
Jo-14 11,9 7.9 o,6 20,4 s8.3 38,8 2,9 

15-19 31.9 10,0 J,J 43,0 74·2 23,3 2,5 

2o-24 .f2,0 13,2 J,l 56,3 74.6 23.4 2,0 

25-29 36,6 16,4 0,7 53.7 68,2 30.5 1,3 

30-39 25,7 26,2 o,8 52,7 48,8 49.7 1,5 

40•49 18,1 45,1 J,O 64,2 28,2 70,3 1,5 

so-sg 15,7 86,8 1,7 104,2 15,1 83.3 1,6 

6o-6g 15,3 200,1 1,9 217·3 7·0 92,1 0,9 

70-79 14·5 528,9 2,7 546,1 2,7 96,8 0,5 

So & + 8,2 1.631,9 3.6 1.64),7 o,s 99.3 0,2 

Total 20,9 I go, I I 1,4 I 112,4 II 
18,6 

I 
8o,2 I 

1,2 

• I 
• 



TABLEAU 37. - TABLE 37. 

MORTALITt PAR AGE ET PAR SEXE AU DANEMARK EN 1920-1924 (POUR LA TUBERCULOSE 
EN 1920-1925) 

MORTALITY BY AGE AND SEX IN DENMARK IN 192o-1924 (FOR TUBERCULOSIS IN 192o-1925). 

MORTALIT.i PROPORTIONNEI .. LB 

Sexe TAUX DB MORTALIT:i PAR 10.000 (PAR 100 Dlkls) 

masculln DEATH RATES PER 10,000 PROPORTIONAL MORTALITY 
(PER 100 DEATHS) 

Males Autres Autres 
Tuberculoso maladies Accidents Total 

Tuberculose maladies 
Age Tuberculosis Other Tuberculosis Other 

Accidents 

Diseases Diseases 

0•4 8,5 •44·4 8,• 261,1 3 ... 92.3 3.3 
5-9 3.6 11,6 2,4 17,6 20,5 65.9 13,6 

10·14 3.2 9.3 . 2,0 14,5 22,1 64,1 13,8 
15-19 8,1 14,5 3.6 26,2 30,9 55·4 13,7 
20·24 1],0 19,7 4·1 J6,8 35.3 53.5 I 1,2 
25-34 11,6 22,4 3·5 37.5 30,9 59.8 9.3 
35•44 9.5 34.1 2,9 46.5 20,4 73.3 6,3 
45"54 10,1 73,2 3,0 86,3 11,7 84,8 
55-64 10,9 

3.5 

65-74 
179.3 4·5 194·7 5.6 92,1 2,3 

13,8 446.5 5.7 466,0 3,0 95,8 
75 & + 8,3 

1,2 

Total 8,7 

Sexe fl!mlnln 

Females 

Age 

0·4 I 7.6 18].5 5.9 3.8 201,0 
5•9 I 3.9 11,8 o,6 16,3 

93.3 2,9 
10·14 5.3 

23,8 72,5 3·7 
15-19 

9,1 0,5 14,9 35.6 61,1 14.3 12,2 0,5 27,0 
3.3 

2D-24 16,8 16,7 
53,0 45,1 1,9 

25-34 14,9 
0,5 34,0 49,1 49.4 1,5 

25,1 0,3 40,3 35·44 10,7 42.4 
35,0 64.3 0,7 

45•54 9.9 78,0 
0,5 53.6 19,9 79,2 0,9 

55-64 II, I 168,7 
0,7 88,6 11,2 88,0 o,8 

65-74 
1,0 180,8 6,1 12,9 433,0 93.3 o,6 

75 & + 1,9 447.8 8,6 2,9 96.7 0,4 

ToW I I 10,5 

f 
I 

. 



• 
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TABLEAU 38.- TABLE 38. 

MORTALIT~ TUBERCULEUSE PAR AGE ET PAR SEXE (PAR 10.000 HABITANTS), 
EN 1919-1922, EN NORV:tGE. 

TUBERCULOSIS MORTALITY BY AGE AND SEX (PER 10,000 INHABITANTS), 

IN 1919-1922, IN NORWAY . 

ENSEMBLE DU PAYS CAMP AGNES 
WHOLE OF THB (DISTRICTS) 

VILI.ES 
OSLO 

Age COUNTRY COUNTRY (DISTRICTS) 
TOWNS 

Masculin I Feminin Masculin I Feminin Masculin I Feminin Ma•culin I Fc!minin 
Males Females Males Females Males · Females Males. F("malf"s 

0-1 21,7 19,4 20,5 17,1 2j,O 2],1 2~.9 27.9 
1-4 10,1 9.8 8,3 8,6 15,8 IJ,6 18,4 16,6 
.5-9 6,9 7.8 6,2 7.1 8,8 9.7 8,o 6,0 

1o-14 7·2 12,0 7.3 12,2 7.0 11,4 3.8 9.6 
15-19 24,6 32,6 2J,9 33.3 26,2 31,1 21,1 27,0 
20-29 43,0 38.9 45.1 43.2 38,6 3'·7 26,5 26,3 
30-39 25,5 29,1 25.3 32,5 26,1 22,7 21,9 18,4 
40-49 19,1 20,8 18,4 22,0 20,6 18,5 21,0 15,8 
50-59 16,6 . 17.3 15.9 18,2 t8,2 15.3 24,2 14,0 

6o-69 18,2 16,3 16,7 17,1 22,7 '4·4 21,8 15.9 
70-79 13,3 14.3 13,6 15,5 12,2 II,] 12,9 ro,o 

So & + 9.4 JO,I 10,7 11,5 2,3 5.5 - 2,0 

Total 20,5 21,9 19,8 22,4 22,) 20,5 20,0 1 R,l 

MORTALIT~ TUBERCULEUSE PAR AGE ET PAR SEXE (PAR to.ooo HABITANTS), 
EN 1920-1925, AU DANEMARK. 

TUBERCULOSIS MORTALITY BY AGE AND SEX (PER 10,000 INHABITANTS), 
IN 1920-1925, IN DENMARK 

ENSEMBLE DU PAYS 
POPULATION RURALE VJLLES DE PROVJNCB COPENHAGU&t 

WHOLE OF THB RURAL POPULATION PROVINCIAL TOWN'S COPENHAGEN I 

Age COUNTRY 

Masculin I Feminin Masculin I Feminin Masculin I Feminin Masculin I Feminin 

Males Females Males Females Males Females Males Females 

0-4 s.s 7.6 6,9 5.9 S,9 8,s 14,6 12,7 

5-9 3.6 3.9 3.3 3.7 3,0 3.7 5.0 5·4 

10-14 3.2 5·3 3·4 5.2 2,5 5.1 3.6 5.9 

15-19 8,1 14.3 6.7 13.7 10,9 13,8 10,6 16,3 

20-24 IJ,O 16,8 11,3 17.3 15.3 17,'Z 15,1 15.3 

25-34 11,6 14.9 10,6 16,1 . 12,3 15.3 13,3 12,5 

35-H 9 •. 5 10.7 1·1 11,4 8,8 10,6 14,2 9.3 

45-54 10,1 9.9 8.s 10,7 8.4 9.8 16,2 8.s 

55-64 10,9 11,1 10,4 13,5 9.9 9.7 13,8 7.3 

65-74 13,8 12,9 12,9 14.9 12.3 12,7 19,6 8,2 

75 & + 8.3 8,6 7.5 8,9 7.9 8,2 13,9 8.3 

Total 8.7 10,5 7·4 10,7 R,q 10,7 12.4 10,1 

I Y compris Frederiksberg. I Together with Frederiksberg. 



Age 

o-1 
1•4 
5·9 

ID-14 
15•19 
2D-24 } 
25-~9 

30·39 
oJD-49 
50· 59 
6o•6g 
7D-79 

So & + 
Total 

Age 

o-x 
1·4 
5-9 

ID-14 
15"19 
2D-24 } 
25·29 
3D-39 
4D-49 
5o-59 
6o-6g 
7D-79 

So & + 
Total 

TABLEAU 39.- TABLE 39. 

ll:VOLUTION DE LA MORTALITll: TUBERCULEUSE PAR AGE ET PAR SEXE EN NORV!.GE 
(ENSEMBLE DU PAYS) PAR 1o.ooo HABITANTS. 

EVOLUTION OF TUBERCUI.OSIS MORTALITY BY AGE AND SEX IN NORWAY 
(WHOLE OF THE COUNTRY) PER 1o,ooo INHABITANTS. 

Sexe masculln - Males 

I1S71·75 I1S76-So I1SS1-S5 I1SS6-9o I1S91-95 I1S96-oo l1901-o5 l19o6-1o 11911-15 l1916-2o 11921-25 I 

6S,6 64,1 70,4 5S,1 61,9 6o,l 49,1 34.9 29,4 2.f,I 22,1 
26,1 30·4 30,0 26,5 23.7 27,4 20,4 18,5 15,1 II,] 9.3 
12,9 11,5 13.4 12,8 12,5 IS,O 11,9 10,3 S,6 1·1· 5,9 
S,6 9,1 10,6 10,5 11,9 14.5 13,0 11,6 S,7 S,6 7o3 

15,4 22,0 2217 :Z I, I :zs,:z 31,9 30,9 28,9 2?,2 26,6 22,9 

32,S 37.6 41,2 ofO,O .6.5 so .• 49.5 45.S { .. s.s 49.3 43.S 
43.6. 41,2 37,0 

27,7 2S.4 30,6 2S,9 33.5 .. ]6,0 32,4 31,2 29,0 2S,4 2,5,2 
21,7 2S,9 23,9 23.4 :z6,:; 27,0 :z6,o 23,2 22,0 2 I, I 17.7 
24,0 22,9 22,2 21,6 27,6 :z8,J 23,7 23,4 21,9 IS,6 15.9 
26,3 24,S 22,1 21,8 29,S 29,6 26,. 24,0 21,7 19,6 18,5 
22,8 16,2 < 25,1 17,5 21,1 22,8 17,4 19,0 rS,t 15,4 14,6 

7.9 3,2 s.7 S,2 9,2 10,2 9,1 7oS s •• 5,s 6,3 

23.3 25.o 26,~ 24,3 27,2 29,9 26,8 •••• 23,0 22,2 19,7 

Sexe fimlnln - Females 

I.1S71·1.~ j1S76-So lrS81-S5 I1SS6-90 I1S91-95 j1S96-oo I 1901-o5 j 1906-xo l1911-x5 l1916-2o 11921-25 I 
• 

59.7 s6,o 6o,4 6o,6 57.5 57,5 43.1 31,0~ 27,1 21,8 17,0 

27·4 :z8,o 29,S 24,0 23,S 27,3 20,9 t6,:z 12,6 - 11,7 S,9 
15,5 16,6 15,4 14·4 14,6 19,2 14,3 12,9 10,4 s.s 1·0 
13,1 x6,5 17,1 17,9 19,1 22,3 20,S 19,1 15,4 13,3 11,9 
22,8 27,5 26,9 28,5 32,1 37.5 39,0 3S.S 33.3 32,S 31,9 

27,5 3~.1 34,0 35.7 3S.3 41,9 43.8 43.9 { 40,6 40·7 42,0 

39.5 37.5 36,6 
30,3 34,0 37.9 37.3 39,2 41,1 40.4 38,5 33.6 31,8 25,7 
29,7 28,7 31,6 2S,3 32.4 31,8 30,4 27,9 25,4 22,9 t8,t 

27·4 25,8 27.4 24.7 26,4 28,9 ·. 25,3 23,8 19,3 18,9 15,7 
31.7 23,8 31,0 23,0 27,6 29,3 24,4 22,4 19,5 16,9 15.3 
1S,6 16,S 24,3 18,8 25,4 24,8 18,3 19,9 16,7 14.4 14.5 
9,6 9.4 6,6 $,1 11,9 9,2 S,l 8,1 9,2 6,8 S,2 

25,6 2?,0 29,2 27,2 29,3 31,9 29,5 27.4 24,2 22,9 20,9 

1926 I 1927 

:zo,S 24.4 
7.2 s.5 
•• s s .• 
s,2 3.9 

16,. 16,9 
35,5 35.6 
35,6 31,4 
21,1 22,8 
17,6 15,6 
15,3 14,3 
t6,o 15,4 
13,1 12,3 

1·1 10,2 

16,9 16,7 

19?6 I 1927 

IS,2 16,0 
S,o s.3 
6,2 5·4 
S,2 S,2 

21,6 22,7 

3_.,5 30,6 
31,5 31,8 
21,5 21,7 
15,0 15,7 
12,1 14,9 
14,3 15,3 
11,8 15,2 

7.9 11,0 

17,0 17.~ 



TABLEAU 40. - TABLE 40. 

EVOLUTION DE LA MORTALITE TUBERCULEUSE PAR AGE ET PAR SEXE A OSLO PAR 10.000 HABITANTS. 

EVOLUTION OF TUBERCULOSIS MORTALITY BY AGE AND SEX IN OSLO PF.R 1o,ooo INHABITANTS. 

Sexe masculln -. Males 

Age 11871-751 1876-So 1881-85 1 1886-go 1891-95 l 1896-oo l1901-o5 1906-10 1911-1511916-20 1 1921-25 1 1926 
l 

1927 

o-1 90,3 79,2 62,8 65,5 65,2 69,1 31,3 29,8 35.4 28,2 26,7 tS,o 20,6 

1-o~ 69.9 6o,4 41,0 46,8 .... o 40,8 30,4 20,4 22,4 18,1 15,4 10,5 17,1 
5-9 29,1 24,6 2.f,O 23,8 21,0 23,0 17.4 10,7 9.9 9,1 6,3 11,4 7,0 

10-14 13,7 10,6 16,3 12,3 15,2 14,4 12,3 12,2 6,7 5.7 5.4 4.4 3.3 
15-19 20,5 26,2 22,8 24,8 30,8 26,1 27,4 28,3 20,0 23,1 20,9 to,.~ 13,6 
20-29 49.6 48,2 52,2 51,9 43.7 41,5 45·7 37.7 31,7 27,1 27,8 2],1 30,9 
30-39 62,8 54,6 55.3 44.4 43.3 311,5 33.9 34,1 29,6 27,1 22,9 Z4,0 27/Z 
40•49 61,9 48,9 52,7 39.7 41,5 37,0 36,3 JI,2 29,3 23,8 18,5 Jj,O 21,1 

50-59 57.8 55.4 55,8 48,8 47.8 50,9 29,9 JI,2 26,5 2'2,0 22,3 17,1 17.5 
6o-6g 57.3 62,4 62,7 64,0 j2,8 52,0 38,o 37,0 34·7 2'2,9 23,8 17,6 8,7 
70•79 52,9 35,1 53.1 41.7 33.9 44.1 25,5 24,7 28,1 14,8 IJ,O 13,5 13,1 

So & + - - 18,9 13,5 55,0 28,9 21,] 19,6 4.3 4,2 - J7,1 -
Total 47.8 44.2 42,5 39.4 37.3 36,o 30,4 26,7 23.7 21,] 19,8 t6,t 19,6 

Sexe ll!minin - Females 

Age 11871-75 I 1876-So 1881-85 11886-go 11891-95 I 1896-oo 11go1-o5 1906-10 1911-15 1916-20 1921-25 1926 1927 

o-t lfp 78.9 48,6 64.9 62,8 68,5 32,8 16,8 29,4 26,3 24.3 20,0 34.0 
1-4 11·3 .s.o 47.8 40,6 43.2 46.9 29.7 19,7 19.3 1~.3 14.4 8,9 13,6 
5-9 28,7 27.3 20,4 24.3 21,8 :U,.f 17.3 13,2 9.4 8,1 5.1 8,1 8,2 

10-14 21,1 21,3 24,6 27,6 18,4 22,9 23,9 16,3 12,8 J 1,5 8,9 5.4 6,7 
15-19 32,6 27.4 26,4 29,7 29,6 31.4 34.2 33.6 26,7 27,6 26,0 16,3 18,5 
2Q-2f) 39.3 35,0 37·4 3•.7 34.5 32,2 37.4 33.5 26 •. 5 25,3 23.7 21,9 25.3 
30-39 .f2,9 36,6 49,0 33.9 35.1 37.7 35.0 33.6 26,3 21,7 15.4 11,7 13.4 
40•49 .s.s 43.9 4],8 30,3 35.5 33.4 24.8 24,0 '20,7 16,2 IJ,I 13,0 7.8 
5o-59 51,3 33,0 •fl,l 35,0 31,6 30,5 23.9 18,7 18,6 16,o 10,8 11,2 7.5 
6o-69 51,5 31,6 38,2 j6,4 34.0 30,8 20,1 22,6 19.9 13,9 14.5 8,4 1·5 
70•79 50,1 45,2 26,9 19.4 36,1 44,2 29,6 23,6 16,8 12,0 12,2 5.4 12,1 

So & + - 9,1 22.5 I 1,2 25,5 11,7 14.4 18,6 18,6 8,1 5.7 - -
Tot~ I 43.4 35.1) 37.2 32.4 33.1 33.5 21),3 25.3 21,4 19.0 16,1 13,1 13.9 
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TABLEAU 41.- TABLE 41. 

EVOLUTION DE LA MORTALITE TUBERCULEUSE PAR AGE ET PAR SEXE 
PAR 10.000 HABITANTS A COPENHAGUE. 

Age 

G-4 
5-9 

IG-14 
15-19 
20.24 
25-34 
35•44 
45"54 
55-64 
65-74 

75 & + 

G-4 
5-9 

IG-14 
15-19 
2G-24 
25-34 
35·44 
45-54 
55-64 
65-74 

75 & + 

EVOLUTION OF TUBERCULOSIS MORTALITY BY AGE AND SEX 

PER 10,000 INHABITANTS IN COPENHAGEN 

Sexe masculln - Males 

l 1890-94 l 1895·99 l 1900-0.f 1905·09 191G-14 1915·19 

59.6 49,2 34.4 25.7 20,2 17,9 
t8,o 16,2. 11,7 9.7 6,5 6,8 
8,2 <1,5 4.9 5.5 4·4 5.9 

20,2 15,7 12,5 11,5 13,3 15,1 
24.3 25.1 20,7 19,1 18,9 20,6 

35.6 28,5 26,0 2J,9 20,8 21,0 
48·4 44.4 30,9 30,5 24,2 24,9 
49.7 46,8 42,1 32,9 25,9. 25,5 
50,3 43.7 41,8 40,9 28,3 27,1 
53.7 41.3 41,2 28,6 26,3 28,9 
47.5 41.3 32,8 19,5 8,6 20,4 

Sexe femlnln- Females 

.so,7 47·7 3J,O 21,5 17.3 
19,5 15,5 14.5 

17,0 
9.9 9.3 8,4 

14.3 II,] 8,1 8,1 6,7 
17.0 13,8 15,8 

7.4 

16,7 
10,9 13.3 17,1 

13,9 13,2 16,7 
2),0 18,2 

15.3 17,9 
16,2 18,9 18,o 16,5 2J,8 19,0 14,9 16,9 

20,8 18,9 
14.4 . 14,6 

14,7 12,8 II,8 10,8 
22,9 16,2 16,1 10,7 
22.9 18,1 15,8 

12,1 I 1,0 

18,7 13,8 
tz,s 10,0 II,7 

10,4 13,8 10,9 II,7 

f 
192G-25 

14,6 
5,0 
3.6 

10,6 
15,1 
13.3 
14,2 
16,2 

13,8 
19,6 
13,9 

12,7 

5.4 
5.9 

16,3 
15·3 
12,5 

9.3 
8,5 
7-3 
8,2 
8,3 
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lABLEAU 42. - TABLE 42. 

EVOLUTION DE LA MORTALITE TUBERCULEUSE PAR AGE ET PAR SEXE 

PAR 10.000 HABITANTS EN NORVtGF.. 

EVOLUTION OF TUBERCULOSIS MORTALITY BY AGE AND SEX 

PER 10,000 INHABITANTS IN NORWAY. 

Sexe masculln - Males 

POPULATION RURAL£ 

RURAL POPULATION 
POPULATION URBAIN£ 
URBAN POPULATION 

Age 

ISS9-92,1S99-02,1909·12 1919·22 ISS9-92,1S99·0211909·12,1919·22 

0·1 
1·4 
.5·9 

10-14 
15•19 
20.24 
25-29 
30-39 
40•49 
50.59 
6o-69 
70.79 

So & + 
Total 

0-1 
1-.f 
5-9 

10·14 
15-19 
20.24 
25-29 
30.39 
.j0-49 
50· 59 
6o-69 
70·79 

So & + 

Total 

l 

l 

62,6 
IS,6 
11,7 
10,8 

21,1 

43.6 

30,5 
21,1 
20,6 

20,J 
15.4 

7.9 

2],2 

56,6 
16,7 
13,2 
t6,o 
JI,J 

37.5 

36.3 
27,2 
23,1 
21,8 

19,1 
12,2 

25,9 

55.3 
19,4 
11,8 
12,7 
Jl,2 

56,3. 

33.7 
24,S 
22,4 
25,2 
19,4 
10,4 

26,9 

52.7 
1S,3 
16,4 
21,6 

40,0 

40,6 
31,6 
29.4 
25.4 
20,0 

8,0 

J0,2 

29,9 
12,2 
9,0 
8,9 

26,2 

52,7 l 
JO,O 
21,0 

19,1 

19,6 
IS,I 
6,S 

22,0 

:zo.s 
S,3 
6,z 
7o3 

2J,9 
49.2 l 
40,2 
25,J 
18,4 
15,9 
16,7 
IJ,6 
10,7 

19,8 

Sexe le!mlnln - females 

25,5 
11,6 
9.7 

14,9 
32.3 

43.9 

34·4 
26,9 
21,4 
19,2 

19,6 
9.3 

l 
12,2 

33.3 
45.2 l 
41,0 
32,5 . 
22,0 

J8,2 

17,1 
15.5 
11,5 

82,1 

44·0 
24.4 
18,2 

35.0 

59.4 

46.5 
41.4 
43.7 
44.0 
:z8,o 
13,1 

74·4 
43·3 
29.9 
29,0 
38.4 

37.1 

45.4 
3S.7 
35.8 
36,1 
34.5 
14,3 

80,3 
3~.3 
:zo,s 
17,8 
30,7 

so.s 
40.5 
36.4 
39,1 
40,9 
26,2 

S,J 

36,2 

74.5 
36,6 
2],0 

21,7 

34.6 

36,2 

41.4 
30,8 
2S,9 
25,2 
22,5 
12,2 

J2.9 

43.3 
2:2,1 

12,8 

. 10,5 
:z8,2 

f2,6 

32.4 
30,6 
l6,7 
30,7 
18,7 
9.7 

35.6 
19,S 
16,7 
17,0 
27,2 

33.5 

32,9 
2.j,6 
20,9 
19,6 
16,6 
13,4 

l 

l 

25,0 
I .~.S 
s.s 
7.0 

26,2 

40,5 
J6,4 
:z6,J 
:zo,O 
18,2 

22,7 
12,2 

2,J 

22,3 

2J,I 
IJ,6 
9.7 

11,4 
Jl,l 

JJ,8 
29,1 
22,7 

18,5 
15.3 
14.4 
II,) 

s.s 
20., 
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TABLEAU 43. - TABLE 43, 

Jf\'OLUTION DE LA MORTALITE TUBERCULEUSE PAR AGE ET PAR SEXE 

PAR 1o.ooo HABITANTS AU DANEMARK (POPULATION URBAINE). 

EVOLUTION OF TUBERCULOSIS MORTALITY BY AGE AND SEX 

PER 10,000 INHABITANTS IN DENMARK (URBAN POPULATION). 

Sexe masculin - Males 

Age I 1890-94 I 189.)-99 1900-04 I 1905-09 1910-14 1915-19 1920-24 

o-4 43.7 35.9 29,6 2],1 16,1 15,1 I 1,6 
.5-9 '7.9 .... 9 11,0 8,8 6,1 5.8 3.7 

ro-14 10,] 9.5 7·' 5.4 4·3 5.5 3.3 
15-19 21,5 •5.6 13.5 12,6 12,] 14,8 I 1,4 
2o-24 28,8 26,0 21,7 20,6 18,3 20,5 '5·3 
•5-34 33.3 26,0 24.7 20,] 19,1 18,1 IJ,I 
3.5-44 41,8 35.0 26,9 24,2 20,2 19,2 11,0 
45-54 45.8 37.6 33,2 26,7 20,0 21,3 12,1 
55-64 47.5 4'·7 37·7 JI,I 23.5 21,2 10,7 
65-74 50,2 33.9 3.),6 24,6 

. 
21,6 21,9 14.9 

75 & + 36,_; 31, I 25,3 14.9 10,6 '4·' 9,6 

Sexe fE!mlnln - Females 

0-4 39.0 33.3 27.7 18,8 '4·7 '3·7 10,1 
5-9 20,4 15.9 1),3 9.3 7·' 6,9 4·7 ro-14 19,4 IJ,I 11,1 9,0 6,) 7.0 5,6 Ij-19 22,9 17.9 16,3 18,2 rs.s '7·4 15,1 2o-24 19,9 '7·7 .s.4 20,6 17,6 17,6 15,8 

25-34 26,2 21,7 IQ,6 20,7 19,2 r8,6 13,4 35-44 27,6 21,] r8,3 17.5 15,0 15,2 9.9 45-54 23,1 19,1 15,9 '5·3 12,1 I1,4 10,7 55-64 24,6 r8,4 •7.5 13,3 11,8 12,2 9.5 <>s-74 27,6 zo,s 18,8 15,6 rt, 5 12,8 10,1 75 & + IB,Q [0,4 I3,Q 12,9 8,7 . 
10,8 5.9 



TABLEAU 44. - TABLE 44. 

EVOLUTION DE LA MORTALITE TUBERCULEUSE PAR AGE ET PAR SEXE EN SU~DE 
' (POPULATION URBAINE). 

EVOLUTION OF TUBERCULOSIS MORTALITY BY AGE AND SEX l!'i SWEDEN 
(URBAN POPULATION) 

Taux par 10.000 - Rates per 10,000 

0·4 I 5•9 I 1()-19 I 20·39 I 40•59 I 6o & + 
' SEXK MASCULIN 

MALES 

1892·93 50,0 19.4 17.3 3~.9 43.8 5°.5 19IC}-22 22,2 8,3 11,2 25.3 18,7 20,7 I 
SEXK FEMININ 

FEMALES I 1892·93 45.2 20,6 20,7 25,2 J8,7 2],2 

I 
1919·22 20,7 8,3 •s.o 21,4 14.3 15.9 I 

SEX£ MASCULIN I Diminution en pourcentage - Decrease In Percentage 

MALES I I I 1892·93 100 100 I 100 100 100 100 
1919·22 44·4 I 42,8 68,6 

I 
72,2 ••·7 41,0 

I 
SEXE FfMININ 

I 
FEMALES 

1892·93 100 100 100 100 100 100 
1919-22 45.8 40.3 72.5 84.9 s•.6 41,1 

EVOLUTION DE LA MORTALITE TUBERCULEUSE PAR AGE ET PAR SEXE EN SU~DE 
(ENSEMBLE DU PAYS). 

EVOLUTION OF TUBERCULOSIS MORTALITY BY AGE AND SEX IN SWEDEN 
(WHOLE OF THE COUNTRY). 

Taux par 10.000 - Rates per I 0,000 

I llo-14 
I I 

13o-39 1·40•49 150-59 j6o-6g 
I 

0·4 5·9 I 15-19 ! 20·29 170 &:+ 
SEXE MASCULIN I I 

MALES 

1911·15 16,1 7·1 6,9 20,0 JO,O 23,0 19,0 21,0 20,0 13,0 
1921·25 11,8 4.8 4.9 16,o 26,0 t8,o 1-4,0 14,0 t6,o 10,0 

SEXE Fl!:MININ I 
FEMALES 
1911-15 15,0 8,3 12,3 26.0 

I 
3J,O 27,0 

I 
22,0 17,0 16,0 JI,O 

1921·25 10,0 5.5 8,4 21,0 26,0 19,0 •s.o 12,0 13,0 9,0 

' 

Diminution en pourcentage - Decrease In Percentage 
SEX£ MASCULIN 

MALES I I I 
1100 1911-15 100 l1oo 100 100 100 100 100 100 100 

1921·25 73·7 I 67.6 71,0 8o,o 86,7 ;8.3 73.7 66,7 76.9 I 79.4 

SEX& FE)IJNIN I 
FEMAL.ES 

1911·15 100 100 100 100 100 100 100 100 100 
1100 1921-25 67.3 I 66,3 68,3 ! 8o,8 78,8 70.4 I 68.• 70,6 81,2 81,8 

~ 



TABLEAU 45.- TABLE 45. 

DHIINUTION COMPAREE DE LA l\IORTALITE TUBERCULEUSE ET DE LA MORTALITE 

GENERALE SELON L'AGE ET LE SEXE EN NORVEGE. 

(Les taux de Ia premiere periode quinquennale sont pris comme unites = 100.) 

COMPARATIVE DECLINE OF TUBERCULOSIS MORTALITY AND GENERAL MORTALITY, 

ACCORDING TO AGE AND SEX IN NORWAY. 

(The rates for the first five-year period arc taken as units = roo.) 

MORTALITE TUBERCULEUSB - POPULATION RURALB 
TUBERCULOSIS MORTALITY - RURAL POPULATION 

SEXE MASCULI> 
MALES 

D-1 I 1·4 _I S-9 j_1o-r4j1s-r9J2o-29 130-39 j4o-49 J so-59 J6o-69 j7o-79 Jso &+ 
1889-92 100 100 100 100 100 100 100 100 100 100 100 100 
1899-02 88,3 104·3 100,9 11],6 14].8 129,1 110,5 11],5 108,] 124.1 126,0 115.9 
1909-U 4].8 65,6 n.o 82,4 124.3 120,9 98.4 99.5 92,] 96.5 11],5 94.8 
1919·22 32,] of4,6 52,1 6],6 IIJ,2 104·4 82,9 8],2 77.1 82,2 88,3 85,3 

SBXE FEMININ 
FEMALES 

1889-92 100 100 100 100 100 100 100 100 100 100 100 100 

I 
1899-D2 93,1 109,6 124,2 135,0 12],] 123.5 111,8 116,1 12],3 u6,5 104,7 65,6 
1909·12 45.1 69.4 73·5 93.1 IOJ,2 11],1 94.7 97.5 92,6 88,1 102,6 ]6,2 
1919-22 J0,2 51,5 53,8 ]6,2 1o6,4 117,0 89.5 80,9 ]8,8 ]8,9 8J,J 94.3 

I 
I SEXE )IASCULIN MORTALIT£ TUBERCULBUSE - POPULATION URBAIN:& I 

MALES TUBERCULOSIS MORTALITY - URBAN POPULATION 

1889-92 100 100 100 100 jtoo 100 100 100 100 100 100 100 
1899-o2 97.7 8o,2 84,0 97.71 87.7 8s,o 87,1 87.9 89,5 93,0 93.6 63.3 1909·12 52,8 50,2 52,5 57,7 8o,6 7'·7 69.6 73.9 61,1 69.8 67,0 74,0 1919·22 

I Jo,5 36,o 36,1 38.4 74.8 64.3 56,1 49.7 .p,6 51,6 43.5 '1·5 
SEXEJIASCULIN 

MORTALITE GENERALE - GENERAL MORTALITY KALES 

18119-92 100 100 
1100 100 100 1100 100 100 100 100 100 100 

I 
1919·22 43.8 31,0 33.3 42,6 67,8 72,2 76.7 72,2 74.2 88,3 

I SEX:& FEMININ' 
MORTALITi TUBERCULEUSE - TUBERCULOSIS MORTALITY FEMALES 

I 1889-92 100 loo 100 100 loo 100 100 100 100 1899-02 100,1 s4.s 
100 100 100 

n.o 74.9 go, I 97.5 90,9 77-9 8o,7 69.9 65,5 Bs.3 1909-12 47.8 45.7 5s.B 58,6 70,8 90.3 72.4 63,5 sa.4 54.3 48,1 93.7 1919-22 JI,O 31,4 32,4 39.3 80,9 84,9 so,o 47.8 42.7 39.9 32,8 38.4 
SE:'f. E 'J'£MIN1Nj 

PI:. MALES MORTALITE GENERALE - GI!NP.RAL MORTALITY 

' 
1889-92 lloo 1100 

1

,00 I 100 100 1'00 I I 100 I 100 I 100 I 100 I 100 I 100 1919-22 40,3 25,2 , JO,I of4,1 64.3 8o,o 61,2 69.3 . 83.7 86,4 91,2 
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TABLEAU 46. - TABLE 46. 

DIMINUTION COMPAREE DE LA MORTALITE TUBERCULEUSE ET DE LA MORTALIT~ 
GENERALE, SELON L'AGE ET LE SEXE, AU DANEMARK ET EN SU~DE 

(POPULATION URBAINE.) 
(Les taux de Ia premiere periode quinqnennale •ont pris comme unitt's = 100.) 

COMPARATIVE DECLINE OF TUBERCULOSIS MORTALITY AND GE:o;ERAL 
MORTALITY, ACCORDING TO AGE AND SEX, IN DENMARK AND IN SWEDEN 

(URBAN POPULATION.) 
(The rates for the first five-year period are taken as units - 100.) 

Danemark - Denmark 

' MORTALJT:£ TUBl!:RCULEUSB - TUBERCULOSIS MORTALITY SEXE MASCULIN t 

MALES 

I I ro-r4 I r5-r9 l•o-•4 1•5-34 135-44 145-54 155-64 165-74 175 &+ I D-4 5-9 

r890-94 roo roo roo roo roo roo 100 100 roo 100 roo 
r900-o4 67.7 6r,4 68,9 62,8 75.4 74·2 64.3 1•.5 79.4 70,9 69.3 
rgro-r4 36,8 34.r .r.7 57,2 63.5 57.4 48.3 43.6 49.5 4J,O 29,0 
r920-24 26,5 20,7 32,0 53,0 53,r 39.4 26,3 26,4 22,,5 29,7 26,3 

.. 
SEXB MASCULIN 

I MORTAUT:i GENERAL£ - GENERAL MORTALITY MALES 

1890-94 roo roo I roo roo roo roo I roo roo I roo rood_:_ r92D-23 H.r 25,9 38,2 6o,4 6r,5 59.r 49.r 56,7 59.6 8o,o 

SBXB FEMrMrN JIORTALJTi TUBERCULEUSB - TUBERCULOSIS MORTAJ.JTV 
FEMALES 

r890-94 roo roo roo roo roo roo roo I roo roo 100 roo 
r900-D4 71,0 65,2 57.2 71,2 92,5 74.8 66,3 68,8 71,1 68,r 7J.5 
l9JD-J4 37·7 34.8 32,5 6g,o 88 •• 73.3 54·3 52.4 48,o 4r.7 46,0 
l92D-24 25,9 23,0 28,8 65.9 79.4 sr,r 35.9 46.3 38,6 36,6 31,2 

SEXB FEMrNrN 

I MORTALITE GENERAL£ - GENERAL MORTALITY 
FEMALES 

r890-94 JOO 100 roo roo roo roo 100 roo roo roo roo 
1920-24 37.9 23,1 33.7 63,8 80,5 70,6 67,6 89,2 87,0 90,6 

Suede - Sweden 

I MORTALIT£ TUBERCCLEUSE - TUBERCULOSI~ MORTALITY 
SEXE MASCULIN 

I MALES 
5-9 I ro-19 I 20-39 I 40-59 I 6o&+ 0-4 

[ I 
100 

I 
roo 

I 
100 100 r892-93 100 100 

.f2,8 68,6 72,2 ••·7 41,0 1919-22 44·4 

SEXB l'EMININ 
FEMALES 

roo 100 100 100 100 1892-93 100 
45.8 40,3 72.5 84.9 52,6 41,1 1919-22 



TABLEAU 47. - TABLE 47. 

!VOLUTION DE LA MORTALIT! PAR TUBERCULOSE (TOUTES FORMES) PAR PROVINCES EN NORV£GF.. 
(POPULATIONS URBAINE ET RURALE ENSEMBLE.) 

EVOLUTION OF MORTALITY FROM TUBERCULOSIS (ALL FORMS) BY PROVINCES IN NORWAY. 
(URBAN AND RURAL POPULATIONS TOGETHER.) 

1896· 1906- 11911· 
I 

I 
11881· 1886- 1891• 1901· 11916· 1921• 

1926 Provinces 1885 1890 1895 1900 1905 1910 1915 1920 1925 1927 

I I I I I O•tfold . JO,l 29,4 29,6 30,8 27.4 22,] 19,1 I 16,6 14,8 11,9 12,5 0 

I Akcrshus 28,9 2S,o JO,O 33·6 26,2 21,2 18,3 15,5 15,4 12,5 11,4 
Oslo 39.6 

I 
35.6 35.0 34·6 29,8 25,9 22,5 20.1 17,8 14,6 16,6 

Hedmark 26,8 24.7 24,0 28,0 211,9 
I 25,1 21,9 2],2 17,6 16,6 14·7 

Opland o 0 22,of 20,8 . 21,9 22,5 21,8 

I 
19,2 17,1 '7·4 •s.o 10,5 II,] 

Buskerud o 0 3•.5 31,3 30,7 3•,8 29,11 24,1 I 19,9 17,5 16, .. '5-4 lof,7 
Vestfold 36,2 .11,0 31,3 33,0 2,5,9 2],2 18,8 17,9 '5·4 10,9 11,9 

Telemark , 40,9 39,0 37.7 35.8 ]2,1 28,6 I 24.7 •3 • .5 20,2 17,2 16,2 
Aust-Agder .. 8 ... 50,2 47-0 ..... 34.6 28,2 

I 
23,8 21,4 19,2 '7·4 17,,5 

Vest-Agder 0 .57.9 ss.• .53.6 ,50,3 37-7 32,4 25,9 23,2 20,5 16,6 t6,J 
Rogaland. . so,6 44·7 I 

-t8.3 "'·7 35-7. 29,] 23,5 22,9 19,7 t6,J I8,s 
Hordaland 0 28,o 26,6 28,3 29,0 

I 
22,6 22,1 20,8 21,2 20,6 17,0 17,0 

Bergen 0 0 37.7 38 ... 4'-7 J6,6 31,9 26,6 24.9 2,5,8 21,] 16,7 17,8 
Sogn og Fjordane 15.9 19,5 22,8 24,2 24,2 22,4 26,6 25,2 22,7 21,8 '7·7 
Mon 0 21,5 2,5,6 ]1,2 33.6 ]0,5 29,1 26,8 26,2 22,8 19,0 19,4 
Sor-Trondelag o 32.9 35.s 36.3 39.9 36.5 39,2 3.5.6 3'·" 28,8 2],0 24,1 
Nord-Trondelag 27,2 25.3 29,2 31,9 27,9 29,8 28,8 26,7 25,3 19.4 20,0 

Nordland • • :22,0 25,5 2<j,8 27·4 26,1 28,7 29,3 30,3 27.3 22,4 24,1 
Tromso. 0 21,2 23,9 25,9 34·2 JO,O 30,fi 29,,5 32,3 29,9 29,7 24.5 
Fin mark . . 26,,5 35.9 39.9 39.6 50,6 50,9 49,0. 4of,2 42,9 33.5 ]0,2 

I 

1928 

II,] 

11,3 
16,4 
13,7 
1],1 

12,4 

13,0 
14,9 
14,6. 
15,5 
16,of 
16,o 
15.7 
16,6 
16,7 
19,9 
17,6 
18,9 
20,] 

29,3 
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TABLEAU 48,- TABLE 48, 

EVOLUTION DE LA MORTALITE PAR TUBERCULOSE (TOUTES FORMES), 
PAR PROVINCES EN NORV.J!:GE. 

EVOLUTION OF MORTALITY FROM TUBERCULOSIS (ALL FOR:\IS) BY PRO\'IXCES 
IN NORWAY. 

POPULATION RURALB. - RURAL£ POPULATION. 

(Taux par 10.000 habitants. - Rates per 10,000 population.) 

I 1881-8.5 I 1886-90 I 1891-95 I 1896-oo I 1901·05 I 1900·10 I IQII·I.~ 
Ostfold . . J0,2 I 29.4 30,5 29,6 

I 
26,4 I 20,9 1],1 

Akershus. 29,0 2],8 30,1 33.9 25.9 21."3 18,3 
Oslo . . . - - - - - - -Hedmark -. 21),4 24,1 23,6 2],9 29.1 25,0 2:l,2 
Opland . 22',2 20,9 21,4 22,0 20,9 19,0 16,2 
Buskerud J2,1 JO,O 31,6 33.7 29.5 2j,6 19,] 
Vestfold . . 33,0 28,1 30,6 32.7 26,3 32,1 17,8 
Telemark . 40,8 38.8 38,8 )6,4 33.6 28,9 25-4 
Aust-Agrler. . . . .50,5 52,6 49,1 42,6 37,0 29,9 ••• a 
Vest-Agrler 55.6 53.5 5.5.9 51.4 37.8 32.9 27,2 
Rogaland . 43.8 39.9 48,1 40,3 34.8 2S,3 24,1 
Hordaland , . :z8,o 26,6 28,3 29,0 22,6 22,1 20,8 
Bergen. . . . - - - - - - -
Sogn.-Fjord 16,0 19.3 22,8 23,9 24,2 22,,5 26,8 
M<in . . xB,5 21,7 25,9 31,5 28,7 27-7 26,1 
S. Tr<inrlelag . JO,O 31,2 32.4 38,5 30,9 40,3 3],0 
N. Tr<indelag 26,3 ••• 6 28,5 31,9 27,2 28,7 :z8,:z 
Nordland 21,6 2.'j,I 

I 24,0 26,9 25.5 28,6 29,6 
Troms6 . 21,4 :ZJ,O 24.4 33,1 29,4 JO,I :z8,? 
Finmark. I 23,3 31,4 I 35.8 34-4 50,3 so.~ 48,8. 

TABLEAU 49.- TABLE 49. 

EVOLUTION DE LA MORTALITE PAR TUBERCULOSE (TOUTES FORMES) 
PAR PROVINCES EN NORV.J!:GE. 

I 1916-•o 

15,6 
15.4 
-
•3.3 
16,8 
16,8 
17,0 
2J,4 
2l,4 

23,J 
2:l,J 
21,:1 

-
25,2 
26,j 
31,6 
25,6 
30,3 
JZ,2 
40,4 

EVOLUTION OF MORTALITY FROM TUBERCULOSIS (ALL FOR:\IS) BY PROVINCES 
IN NORWAY. 

POPULATION URBAINE.- URBAN POPULATION. 

iTaux par 10.ooo habitants. - Rates per 10,000 population.) 

I 1881-85 I 1886-go I 1891·95 I 1896-oo I 1901·05 I 1906-10 I 1911·15 I 1910·20 

Ostfold . 29,8 29,7 27,3 JJ,j 29,6 

I 
•s.s •3-7 18,8 

Akershus. . 26,6 33,1 27.5 25,1 39.3 22,2 20,1 19,6 
Oslo . . 39.6 35.6 35,0 34.6 29,8 25,9 22,,5 20,1 

Hedmark . 37-7 39.4 32,7 29,4 24,6 20,7 15.9 21,7 

Opland . JO,t 20,7 37.1 J2,2 37-7 21,,5 29.4 24,9 
Buskerud . 33.5 34.9 28,3 30,3 30,3 25.4 :zo,s 19.4 
Vestfold • 43-7 37-3 32.5 33-4 25.4 25,2 20,7 19.4 
Telemark 41,2 39.5 34-3 34,0 2],7 27.9 22,7 23,8 
Aust-Agder. . 38.3 37-3 37,0 34-3 27,3 2],2 20,8 18,7 
Vest-Agder 64,6 6o,J 46,8 47.3 37-7 JI,I 22,5 :ZJ,I 

Rogaland • . 68,8 56,1 48.7 H.O 37.2 JI,O 22,8 2J,7 
Hordaland. - - - - - - - -
Bergen. 37-7 38.4 41,7 36,6 31,9 26,6 24.9 25,8 

Sogn-Fjord 6,7 36,6 11,6 62,1 2J,4 16,4 14·7 2],6 

Moo ••• 40,6 47-5 57.8 43-~ 37-9 35.1 29,5 zs,o 

S. Tr6ndelag • 44-9 53,0 49.7 43.8 35.3 38,8 J2,4 Jl,l 

N. Tr<indelag . 43.8 37·7 39.9 J2,6 36.8 4J,I 35-7 40.5 
Nordland .• . - 36,2 35-3 44·1 38.9 35-1 29,3 25,8 29,6 

Tromso 19,3 J2,2 41,0 4;,6 3.5.1 34.6 34-5 32.5 

I 

I Finmark. . . . 36,o 51,0 55,2 5~).4 sz,l 5'-4 so,o 50,4 

~-
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TABLEAU 50. - TABLE 50. 

:£VOLUTION DE LA MORT ALIT:£ TUBERCULEUSE PAR PROVINCES EN SUtDE •. 

EVOLUTION OF TUBERCULOSIS MORTALITY BY PROVINCES IN SWEDEN. 

Populatlona urbalne et rurale ensemble. - Urban and Rural Populations together. 
(Taux par 10.000 habitants. - Rate per 10,000 population.) 

1911 I 19!2 I 19!3 I 1914 I 1915 I 1916 I 1917 

Stockholm • . . . 26,0 28,7 26,0 27,3 •7.3 2.f,9 I 2J,I 

Stockholm (Prov.) 18,7 19,5 20,2 20,] 19,3 19,7 18, 5 
Upsala. . . . . . 17,8 16,9 17,8 17,9 17,7 16,1 l.f,9 
SOdermanland . . 16,7 18,5 15.3 !6,5 15,6 t6,o 12,6 

OstergOtland • . . t6,o lj,6 13,9 14,9 15,4 14.9 14·4 
JOnkOping • . . 15.1 I-f, I 13,5 14,9 14,9 15,0 14,8 
Kronoberg • . . . 18,4 15,0 17,6 16,2 16,7 15,8 14,9 
Kalmar . . . . J6,1 lj,O l.f,5 15,9 17,8 16,8 16,4 
Gotland . . . . 18,8 IJ,7 17,0 19,6 18,6 17,1 17,2 

Blekinge. . . . . 20,1 t8.o 17,1 . 19,2 20,8 16,4 _17,2 
Kristiansstad . 18,4 14,9 l.f,!l 14,5 15,8 13.7 12,9 

!llalmOhos . . 16,8 t8,o 16,2 15,4 15,6 16,5 15.3 
Halland • . . 16,a 17.4 16,3 18,5 18,6 19,3 18,7 
GOteborg Bohus . 23,9 25,6 2J,O 23,9 25.3 2-f,I 25·3 
A.lvsborg ••• . 18,3 t8,t 15,8 I .f., I 18,4 18,1 17,9 
Skaraborg • . . 13,6 l.f,4 13,8 13.5 1.f,6 15,8 13,8 
Varmland . . . . 18,5 20,j 18,2 18,6 20,1 20,0 21,0 

Ore bro. . . . . J.f,O 1-f,-f 14,5 t8,o 17,6 1-f,l 15·7 
Vastmanland. . . 20,0 20,] 20,2 17,8 ~~.5 20,4 17,8 
Kopparberg . . . 18,9 25.7 19,0 19,7 22,8 23.7 22,7 
javleborg . . . 21,] 21,0 19,9 20,1 22,J 22,9 20,2 
Vastermanland . 18,7 20,2 rg,o 22,0 2.f,2 • 27.7 23,3 
Jamtland . . . 21,1 25,3 21,9 2-f,O 25,0 30,6 24,1 
Vasterbotten • . 22,1 23,8 21,0 2.f,7 25,0 28,9 29,3 

I Norrbotten . . • 31,9 30,-f 31,5 31,2 38,6 ofi,I 38,0 

1 1919 I 1920 I 1921 I 1922 I 1923 I 1924 I 1925 I 
Stockholm • . 2.f,O 20,9 16,6 17,0 t6,o 16,9 15.9 
Stockholm (Prov.) 17,0 15,2 12,4 13,9 13,9 14,7 13·4 Upsala. . . . . 15,1 l!j,.f 13,9 12,1 13,1 13,1 12,4 
SOdermanland . . J.f,l 12,0 10,9 10,4 11,2 9 •. ~ 9.3 
OstergOtland • . . 12,2 11,8 II, I 12,3 10,2 10,6 10,6 
JOnkOping • . . . 11,6 12,0 13,1 12,1 11,4 12,2 11,6 
Kronoberg. . 13,4 1,5,6 13.4 13,2 11,1 13,6 12,1 
Kalmar •• . . 14,5 15,0 IJ,O 12,6 12,-f 11,6 12,2 
Gotland • 13,8 16,-f . . 13,9 14.9 ·J4,0 17,3 
Blekinge. 1,5,8 

13.9 . . . . 15,2 1,5,9 17,1 13.3 16;0 15,1 
Kristiansstad . . l-f,3 12,9 11,0 10,6 10,1 11,7 10,8 MalmObuo . . l.f,O 12,-f 13,0 12,f 11,0 11,9 
Halland • 11,5 . . 1,5,8 13,6 14,1 13 •. 5 11,5 14,2 14,8 GOteborg Bohus 20,8 19.-f 18,6 18,o 18,1 
AIV!Iborg • • • 17,0 17,1 

13 •. 5 14.9 13,7 13.3 12,9 13,0 12,6 Skaraborg • . . 12,9 1 r,8 Jo,5 12,9 10,4 10,4 Vartnland 14,5 16,5 
11,1 . . . 15,4 15,3 14,5 Orebro. 1],1 12,9 13,8 12,6 

17,0 14.3 

Vastmanland • 
12,-f 13,2 12,1 . . 16,o 14,6 l.f,s 12,1 12,0 Kopparberg 13,3 14·4 . . . 16,2 J6,7 16,2 16,3 12,8 javleborg . . . . 16,8 19,1 17,8 

1,5,3 l.f,2 

Vastermanland • 15,7 IS, I 1,5,5 16,1 . 17.5 19.3 20,5 18,5 Jamtland 16,4 20,6 19,8 . . . 2],2 22,6 21,f 20,6 18,7 Va.rterbotten . 22,9 20,8 . . 
I 

20,9 21,6 23,0 19,7 19,2 Nortbotten . . . 27,2 28,9 29,,5 
21,4 20,5 

29,2 29,5 30,8 30.3 

1918 

23,5 
15,7 
15,7 
15,1 
13,1 

15,3 
13.5 
15.3 
13,9 
17,0 
13,9 
14,8 
16,8 
2],1 

15.4 
IJ,I 
t8,o 
l.f,8 
15.7 
18,3 
17.5 
21,] 

22,7 
24,2 
32.4 

1926 

15,5 
12,1 

13,-f 
9,1 

10,1 
10,6 
13,2 
13,1 
12,6 

14.9 
11,1 

9,2 
J0,4 
1§,0 

11,7 
9,0 

13.4 
IO,g 
10,0 

13.5 
15,2 
18,5 
18,7 
18,3 
27,9 
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Stockholm . . . . 
Stockholm Pro-

vince. . . . . 
Upsala • . . . . . 
SOdermannland . . 
OstergOtland . . . 
JOnkOping . . . 
Kronoberg . . . 
Kalmar . . 
Gotland. . . . . . 
Blekinge . . . . . 
Kristiansstacl . . 
Mal mOb us . . . 

TABLEAU 51. - TABLE 51. 

MORTALITE TUBERCULEUSE PAR PROVINCES EN SU:imE. 

TUBERCULOSIS MORTALITY BY PROVINCES IN SWEDEN. 

{Taux par 10.000 habitants. - Rates per 10,000 population.) 

l'Ol'ULA TIONS ' POPULATIONS 
VRBAIN'B BT . URBAINB BT 

RURALJE POPULATION POPULATION RURALE 
ENSEliBLE RURALE URBAINE ENSEMBLK 

URBAN AND RURAL URBAN URBAN AND 
RURAL POPULATION POPULATIOM' RURAL 

POPULATIONS POPULATIONS 
TOGETHER TOGETHER 

I 
1919 1923 1919 1923 1919 1923 1919,1923 
•22 -26 -22 -26 -22 -26 •22 . ·26 

19,6 16,2 - - 19,6 t6,2 Halland. . . . . . 14,2 12,7 
GOteborg Boh us • . 19,2 16,.5 

- 13.5 14,6 13,6 - 12,8 J\.lvsborg • • • • . 13,8 12,6 

l.f,l 1],0 13.3 12,4 16,4 14.9 Skaraborg . . 12,0 10,2 

11,9 9,8 10,] 8,8 15,5 11,8 Vlrmland . . . 1.5,4 14.9 
11,8 10,4 10,2 9.8 IS, I 11,6 ·Orebro • . . 13,1 12,2 

12,2 u.s 10,4 10,0 16,8 15.3 VAstmanland . . . 14.3 12,4 
1],9 u.s 13.7 12,1 16,7 17.7 Kopparberg • . 16,3 14,0 
13,8 12,3 12,8 12,0 17,7 13.7 Gll.vleborg . . . . 17,3 1s.s 
14,8 14·4 14,0 l.f,O 18,2 16,3 VAstermanland . . 18,9 18,9 
15.9 14,8 14,5 14,0 19,8 16,7 Jll.mtland • . . 21,9 20,3 
12,2 to,g 12,1 11,2 12,9 8,) V ll.sterbotten . . . 21,3 19,9 
12,9 10,6 11,8 9.3 14,1 12,1 Norrbotten . . . 28,7 29,7 

POPULATION POPULATION 
RURAL£ URBAIN& 

RURAL URBAN 
POPULATION POPULATION 

1919 1923 191911923 
-22 ·26 •22 ·26 

.... 
$ 
I 

13,8 12,7 15,9 12,6 

17,9 1.5.7 20,:1 17,1 
J2,9 11,9 '7·3 14,8 
11,3 9.7 15,5 12,3 
J!j,2 15,1 16,7 14,0 
12,1 12,0 17·4 1],1 
13,2 11,9 17,0 13.7 
16,1 14.3 18,4 II,] 

r6,4 14.4 21,0 19,4 
18,8 19,1 19,9 17.4 
22,1 20,5 20,8 18,7 
21,7 20,0 14.9 19,8 
29,1 30,6 26,2 22,9 



TABLEAU 112,- TABLE 112. 

MORTALITI1 TUBERCULEUSF. PAR PROVINCES AU DANEMARK. 
TUBERCULOSIS MORTALITY BY PROVINCES IN DENMARK. 

(Taux par 1o.ooo habitants. - Rates per Jo,ooo population.) 

POPULATIONS URBAINB BT 
RURAL& BNSBMBLll 

POPULATION tRURALB POPULATION URBAINB 

URBAN AND RURAL POPULATION RURAL POPULATION URBAN POPULATION 

TOGETHER 

1920·25 I 1926 I 1927 I 1928 1920·25 I 1926 I 1927 I 1928 19211-25 I 1926 I 1927 I 1928 

Copenbague - Copenhagen tt,S 10,7 9.6 9.6 - - - - 11,5 10,8 9,6 9,6 

Provin~ de Copenhague } 9.3 6,8 7·1 6,1 8,8 6,1 6,1 5.3 9.7 7o7 8,2 7·2 
Province of Copenhagen 
Roskilde . . . . . 6,9 4·8 3-9 4o9 6,9 ~.8 4.0 4.2 6,8 4·7 3.6 6,3 

Frederik•borg • . . 8,7 8,5 1·1 7·2 8,7 9.7 8,8 7·6 8,6 4·7 4·"' 5.9 

HolbEk . . . . . . . 6,4 4·8 s.o . 4·7 6,4 4.6 4.9 4·1 6,2 ,5,8 .4.9 4.8 

SorO . . • . . 6,2 5.0 ,5.2 3.9 .~.8 4-9 5.3 4·0 7·1 5.4 ,5,1 3·7 

PrEst6 . . . . . . 6,8 S,2 4,5 4·4 6,8 s.8 4·0 4-4 6,8 6,9 6,s 4-4. 

Bomholm. . . 9.9 7-9 ,5,2 1·9 7.8 4.3 3·4 6,0 12,7 12,7 7·6 to,s 

Maribo • . . . ,5.9 s.9 4·4 4·9 .5.4 5,1 4·3 4.1 7·1 7.8 4.6 6,7 

Odense • . . . . . 8,9 7·1 7·4 1·0 8,2 5.4 7.1 s.4 9.9 9,6 7o9 9,2 

Assens . . . .. . 7.2 6,9 s.s 7·.5 1·S 6,9 6,5 7.9 6,3 1·.5 1,7 5.9 

Svendborg . . . . . 7.6 7.3 6,,5 6,,5 7-5 8,1 6,2 6,6 1·1 4.9 6,6 6,1 

Hj6ring . . . . . 11,9 11,2 10,1 11,4 I 12,0 11,.9 ro,s 11,9 11,7 8,5 8,7 9.2 

Thisted. . . . 12,9 9.5 12,3 12,0 12,7 9.2 13,3 12,1 13,8 10,5 8,o 11 19 

Aalbord. . . . . . 12,6 8,,5 9.9 8,s 12,4 8,1 10,1 8,6 12,9 8,9 9.7 8,3 

Viborg • . . . . 9.6 8,1 1·9 . 7.6 9 • .5 8,1 8,2 7·6 9.9 8,2 6,8 . 7-4 

Randers . . . . . . 8,1 6,5 5.7 6,2 8,1 6,s s.8 6,6 8,2 6,4 5.4 .5.3 

Aarhus • . . . . . 10,0 ' 7·1 6,4 6,6 8,,5 5.8 ,5,1 s.6 11,2 8,2 7·4 7·4 

Skanderborg. . . . . . 8,7 6,3 5-4 7·4 8,6 6,8 s.1 7.3 8,8 5-S 4.9 7.6 

Ringk6bing • . . . . 11,1 10,8 9.9 8,1 11,1 11,3 9.7 7.8 11,2 8,9 10,7 9.4 

Vejle. . . . . . . . . 10,2 7.8 7.4 7·0 10,2 8.1 7.5 7·3 10,2 6,6 1·4 6,6 

Ribe • . . . . . . 11,0 8,o 10,1 7·0 10,2 8,1 9.9 6,4 13.3 7.8 10,7 8,7 

Haderslev . .• . . ·to,6 9,1 9.7 7·1 9.9 6,8 9,0 7.0 12,6 9,2 11,8 7o3 

Aabenraa. . . . . 11,1 7.3 9.4 5,8 11,2 6,8 J I, I S.9 JO,S 9,0 3.4 ,5,8 

S6nderborg . . . . . . 9,2 7.3 11,2 8,5 10,2 7·1 11,3 10,8 6,8 7.9 10,8 3,2 

T6nder • . . . . . . . 8,7 8,8 7.8 6,,5 8,s 8,7 6,7 6,7 9,0 9,1 11,6 6,1 

I FErOeme • . . . . 16,5 11,9 8,7 II,S 1,5,4 12,2 9,1 11,8 2,5,1 10,0 6,s 9,2 
. 
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I. THE PRINCIPLES OF THE PROPHYLAXIS OF LEPROSY. 

A. INTRODUCTORY. 

Despite the gaps which still exist in our knowled~e of leprosy, the principles of 
the moder!l advance in the domain of science and hygiene should be applied to the 
prophylaxis of leprosy and the moment is opportune for the present. geueral ion to 
undertake a new international crusade against leprosy. 

The prophylaxis of leprosy is only beginning in certain countries and must be 
methodically organised and gradually spread as a part of a scheme of prevf'nlive 
medicine and social hygiene. 

The prophylaxis of leprosy is not a problem capal!le of solution by the application 
of any one measure, as the methods of dealing with it must vary with the ~··ogra phical, 
economic, administrative, financial and other conditions of the counlril's where it 
exists. 

Experience would seem to indicate that, divergent as are the various scientific 
conceptions and interpretations of the facts, it should be possible for lcprolo:,ri~ls to 
come to an agreement as to a practical programme, and to formulate working 
principles sufficiently accurate to be recommended to the health administrators,· 
doctors and hygienists who have to deal with leprosy. 

Nevertheless, the problem is so vast and complicated that, in order to achieve 
some immediate practical results, the whole question need not he dealt with at one 
and the same time. It is desirable to commence with the most important and . 
urgent questions on which prophylaxis would seem to depend. 

B. TREATMENT. 

In the present stage of our knowledge regarding leprosy prophylaxis, the. most 
important line of attack, in addition to that by isolation, is by treatment, carried out 
by specially trained personnel. Where satisfactory treatment, therapeutic and 
hygienic, has not been organised the only available weapon is compulsory segregation ; 
where efficient treatment is possible, segregation may be made gradually less rigorous, 
on the condition that it is supplemented by out-patient treatment. · . 

Treatment is both general and special. The leper must be subjected to general 
dietetic, medical, surgical and even mental treatment designed to improve his 
condition, increase his powers of resistance, and enable him to endure the special 
treatment and react favourably to ~t. Those illnesses whic~ lower ~he resi.stanc~ of 
the body must be promptly dealt w1th- for example, syph1hs, ma~arw, and mtestmal 
infections such as ankylostomiasis and dysentery. Lepers reqUire a well-balanced 
diet rich in vitamins, while physical exercise and especially work in the open air are 
highly desirable. • 

It is generally accepted that the earlier the treatment Ly vhuwh~o~QQ~a·a is instituted 
the better will be the results. 

·The condition known as " lepra reaction " oflen refJUires special therapeutic 
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The chief special method -of t~:eatment of !~prosy_ ~onsists i~ the administration J 

of chaulmoogra and its derivatives, but there are m add1t10n certam forms of t_reatment 
which are used either alone or to supplement the above ;_ 1;1uch as _prot~n sh?ck, . 
metallotherapy, external applications of_ dioxide snow and lnchloracetJC actd, varwus 
forms of electrical treatment, and radiOtherapy. . . . . . · 

Treatment by chaulmoogra and its derivatives i~ efficacious, however ~me may 
explain its action. .Most leprologi?ts do not regar~ 1t a~ abs?lutely efficact_ous, but . 
its relative efficacy cannot be demed, although thts vartes wtth the condttwns and 
the technique of administration. .· . . .. · · . 

Some authorities on leprosy make the obJectiOn that ·chaulmoogra has no spectfic 
action itself and that improvement is due to the _general tr~atment alone. . They 
maintain that the crucial test has never been earned out, vtz., the companson -of 
two groups of lepers in a similar condition and stage of the dis~ase, one of wh!ch gro!-lps 
is treated by chaulmoogra and the other not. A te~t expertment should 1f poss~ble 
be organised on those lines, trying out the_ most effective forms of treatment agamst 
control. 

The methods at present used in the administration of chaulmoogra cannot be 
reoarded as finally adopted. There is need for further study to improve' both the . 
m~nner in which the remedy is prepared and the technique of its administration. 
The consensus of opinion of this commission, however, is that the intradermal 
injection of the ethyl esters of the fatty acids of the chaulmoogra group oils is th!l·most · 
effective method at present available. · 

C. ISOLATION. 

Until recently, the compulsory segregation ·or lepers in special leprosaria has 
been the chief - almost the only -. measure of prophylaxis, but, unaided by other 
measures, it has proved insufficient. . The serious drawbacks of the measure, tending 
as it does to promote concealment and thus delaying diagnosis and treatment, are 
now generally recognised. In practically every country where the method is employed

1 
steps have been taken to minimize the drawbacks of the system, by making leprosaria 
centres of treatment and by other means · _ _ · · 

It is felt that the use of the term " segregation ", which bears the odium of 
conditions now past, should be discontinued and that the term " isolation " which 
bas·a somewhat broader and more liberal meaning, should be used instead. ' 

The isolation of infectious lepers, on a proper basis, still remains one of the 
essential measures in the prophylaxis of the disease. This measure is a well
recognised and useful means of preventing the spread of infectious or communicable 
diseases! ~nd it? value du_ring the infe~tious stages of leprosy is undoubted. · I~ may 
be admt~tstra~tvely posstble and advtsa~le to ?lake it compulsory. · 

The 1solallon of lepers should be earned out m accordance with the circumstances 
prevailing in the cou!ltries involved. . It should always be associated with active 
treatme!lt of the pallents and edu_callonal propaganda among the general public 
and palJents themselves, and should mclude measures which will ensure the observance 
of precautions essential for preventing the spread of the disease as determined by the 
responsible health authority.· • ' 

.The nature and condition of the institutions in which lepers are isolated the 
efficiency of t.he tr~atment given t~erein, an~ the extent to which the pubiic is 
~duca.ted on the subJect of leprosy, Will greatly mfluence the popular attitude towards 
ISOlatiOn measure, and thus its effectiveness. 
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In applying t~is mea?ure, ~ clear practical distinction should be made between 
cases thfl:l are cons1~ered ~nfect10us and dangerous to the community and those that 
are. cons1der~d non-mf~ct10u~. ~a?ter!ological ~xamination is at prt>sent the best 
available basis for makmg th1s chstmctJOn, and Its methods should be ~lantlardisf'd. 

D. OHGANISATIO:.'-< OF PHOPHYL.\Xl::-1. 

The essentials of the system, as already practised, are as follows : 

1. LEGISLATION. 

Th~ p~ogress made in the tr~atment of leprosy makes it neeessary to readjust 
the regulahons so that the old methods which were lar~ely based on administrative 
and police control, may be modified in accordance to modern knowled"e and sorial 
considerations. · " 

The simpler and more elastic the legislation is, the better. It is desirable that it 
would provide for : · 

(a) Notification, as for other infectious diseases ; 
(b) Isolation of bacteriologically positive and infectious rase;~, as far as 

. this is possible ; · . 
(c)· Facilities for treatment . 

. Regulations as to details (measure of disinfection, prohibition from en~a~ing 
in certain occupations, etc.) should be -110 framed as to be capable of easy adaptation 
to social conditions and the gradual progress made in knowled~e of the disease. 

International agreements should be arranged to regulate the movements of 
lepers from one country to another. . 

2. EPIDEMIOLOGICAL CoNTROL. 

P;ophylp.xis requires as exact a census of lepers as possible, which should be 
carried out by specially trained officers, either qualified doctors or health visitors. 
The methods to be adopted will necessarily vary in different countries, as for example 

. the appointment of special survey parties or the utilisation of existing health staiT. 
·. Epidemiological research should be carried on energetically, espPeially in those 
countries where there is evidence of local or general spread of the disease. 

Early diagnosis is a fundamental requirement in the control of leprosy. 
Spe_cial attention should be paid to regular examinations of school children. 

3. EDUCATION AND PROPAGANDA. 

~ In -most countries where lepr~sy exists, a rational scheme of prophylaxis is 
hindered by ignorance and prejudice, public opinion wavering between indiiTercnce 
and blind panic. . . . -

Educational propl;lganda must be earned on, not only amon~ the general pubhc, 
but also among lepers themselves, to implant firmly the idea that leprosy, though 
contagious, is a remediable disease, resembling tuberculosis in this respect. 

Propaganda may be of two types : 
(a) That based on dissemination of general knowledge regarding leprosy; 
(b) That based on the conditions as disclosed after a local survey. 
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The methods adopted will vary to a certain extent in towns a~d villages. As the 
villages are generally the reservoi~s of leprosy and m~st cases I_n the towns have 
migrated from the villages, the chief stress must be lmd upon vill3:ge propaganda. 

The essential factor in the succesful carrying out of propaganda IS the pe~sonnel. 
The best propagandists are not neces~arily qualified m_en, but those wlio are m close 
touch ,with and are acceptable to the village people. 'fhls propaganda ~houl?, ho~ever, 
be under the direction of qualified experts. Specially prepared p1ctonal posters,, 
lantern slides, and cinema films are of considerable value in bringing before the public 
facts regarding the disease. · . . .. · 

For the training of the medical profession, especially·health officers and aux1hary 
workers, special courses should be arranged. . 

In countries where leprosy is a problem, medical curricula should provide for 
special lectures and demonstrations being delivered if possible by men with practical 
experience of the disease. · · . . . 

Experience indicates that one of the most potent educational influences. on the 
general public is the result obtained by treatment and that inefficient. treatment 
leads to discouragement. 

4. SciENTIFic REsEARCH, 

Every country where leprosy exists to an important degree should have nt 
least one centre dealing with the theoretical and practical study of leprosy ·and 
including a clinical installation, with indoor and outdoor departments, and an 
organisation for epidemiological and laboratory research. 

5. IsOLATION. 

This matter has already been dealt with on page 6. 

6. DISPENSARIES. 

. Cases which are·consi~ered as uninfec~iou~, and especially early cases of this 
kmd, should, as far as possible, be treated m dispensaries. 

'fhe _most convenient form of dispensary is the dermatological clinic, but, under 
c~rtam cJrCU!fistances dep~ndent <;m density of population and high incidence of the 
d1sease, special lepr?sy ~hspensar1es may be found necessary. Facilities for treatment 
should be ~rranged m v1llage ce~tres, _so that lepers may not be required. to seek 
treatment m large towns whose mhabitants would be thereby endangered. · 

7. SERVICE FOR DISCHARGED LEPERS. 
\ 

It is desirable that, where possible, patients who have lost all active signs of the 
disease ~hould b~ k~pt under surveillance, as tbey need after-treatment, they must be 
re-~xammed penodica.lly! and only t?o oft~n they are prevented, for physical and 
soc1al r~asons, from h_ndmg a place .m the community. 

It. IB therefore desirable to orgamse ~he ~edi~al surveillance of persons who have 
su!Tered Jr?m lepr~sy, by m~ans of an e_pidemiOlogical control service and, if necessary, 
by pro\ Idmg spec1al colomes for pal!ents who have been discharged. 



- ~' 

CH!LDREI\ OF LEPERS. 

As a general principle, it is highly desirable that childro•n born of leprous paro•nts 
should be remo~ed as soon as J?Ossible after birth and brou~ht up where they llrt' fret' 
fr~m contact w1th lepers. It IS specially important that this be done in the rasr of 
chlldren born in leper institutions. 

9. MARRIAGE OF LEPERS. 

Marriage and cohabitation amon~ lepers should be discoura"ed for medical and 
soci~l reasons .. I~ institutions, whether voluntary or compub~ry, thry should if 
possible be pro~1?1ted. In_ those compulsory institutions wht•re t hPy cannot for any 
reason be prohibited, and m l_eprosy asylums for almost ineurablt~ or hopPlr~s cases 
where ~hey would be allowed m _ordPr to make those institutions more popular, their 
deletenous e!Tects should be 1mprrssed on patients and prol"rration shoul•l be 
discouraged by all legitimate means. 

E. SUMMARY AND COr\CLUSIO:'<IS. 

_1. Prophylaxis of leprosy is not a problem that admits of solution by the 
application of any one measure, since the means of dealing- with it obvinu~ly vary 
with geographical, economic, administrative, financial and social conditions and with 
the incidence of the disease. 

2. There is no reliable syste1~ of prophylaxis without treatnwnt, and it is 
generally accepted that the earlier the treatment is instituted the better will be t hr 
results. 

3. Leprosy resembles tuberculosis in being, in certain stages, a contagious but 
curable disease : curable at least in the sense that bacteriological examination twcomes 
negative and other active signs disappear and remain absent permaneully or for an 
undetermined period. 

4. The prophylaxis of leprosy may be achieved by a system of medical, edural iVl' 
and legislative measures. It should provide for the isolation and treatment of 
infectious lepers and partieularly for the treatment of early cast's in rlinics R!HI 

dispensaries : also for the periodical examination of suspects. Special measure~ 
should be adopted for dealinl! with the children of l<"pers and for patients who have 
recovered either after treatment or spontaneously. 

5. His desirable that each country where leprosy exists to an important degree 
should have at least one centre for the study of the disease, with rrsearch laboratories 
and special courses for the medical profession and their assistants. Where this is not 
practicable, men should be sent to some foreign centre for training. 

6. Arrangements should be made to include instruction in leprosy in the 
curriculum of all medical schools and colleges. 

7. It is necessary to educate the publk in n·gard to leprosy by modern methods 
of popular teaching and propaganda. 

8. Isolation of infectious lepers is a necessary measure in a comprehensive 
campai(J'n a"'ainst leprosy, but it cannot be regarded per sc as the sole means of 
prophylaxis~ Its drawbacks can be mitigated by other measures applied concurrently. 
Isolation should be applied only to cases that are considered infectious. 
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9. Any form of treatme~t in order to give .sa~Isfactory_ results requires to be, 
combined with suitable dietetic. and general hyg1emc cond1t10ns. . 

· 10. For special treatment, oils of the chaulmoogra group and their esters and 
soaps are recommended. - _ . _ . .. 

11. The system of prophylaxis must be animated by the spirit of preventive 
medicine and social hygiene. - · 

II. TECHNICAL SUGGESTIONS. 

A. UNIFORMITY OF TERMINOLOGY, RECORDS AND TECHNIQUE 
OF EXAMINATION . 

. 
The lack of uniformity in these methods, of which the current literature affords 

ample evidence, is a serious handicap. It makes it difficult or impossible to compare 
reports of different workers, and often minimises the value of work done. It is 
highly. desirable that steps be taken to promote uniformity in-such matters. As the 
questions are largely technical and require careful and detailed study, it is now 
possible to poirit out only the more important features that require consideration. 

1. TERMilliOLOGY. -
(a) " Leper ". 

This term should not be used without definition or qualification where there can 
be any doubt as to its meaning. For example, it is highly confusing when reports 
from some institutions deal solely with cases bacteriologically positive, when admitted 
or put under treatment, while the reports from others include also cases that have 
never been found bacteriologically positive or in which the disease has died out 
spontaneously. It is highly desirable that satisfactory distinctive terms be devised 
and generally adopted. - · 

• 
·(b) Designation of Lesions. 

. . 
Standard designations and definitions of the various lesions of leprosy should be 

arrived at and generally adopted. -

(c) Classification of Cases. 

The long accepted ~nd most widely used primary classification recognises three 
types! maculo-anres~het!c, cutane.ous (or nodular) and mixed. Because ·or certain 
fallacies. of ~o.n~epllon !nvolved m th1~, more rec~nt classifications recognise only 
~wo ~am divisions, ~h1ch ar~ sub?lass1fied ac~or~mg ~o the degree and nature of 
mvoh ement .. Th~re IS n~ um!orm1ty of practice m th1s matter and it is desirable 
to evolve a scientific class1ficatwn that will be acceptable to all. 
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(d) Aclive Signs. 

. Even when all. ~vidence of active le\>rosy has remained absent for years, certain 
scars· an_d def~rm~bes frequently_ persi_st. It is important, therefore, to have . 
~tan~ardize~ Cflteria by which active lesiOns may be distinguished from permanl'nl, 
macbve les10ns. 

(e) Progress under Treatment. 

. . I_t is f~lt that -~onfusion is to some extent caused by lack of generally acrl'pletf 
, Cflteri~ of Improvement and of the de~ee of improvement. While it may be difficult 
to arrive at absolute standards, an effort should be made to promote uniformity of 

·practice in this matte~. 

(f)· "Cure". 

The word " cure " is liable to misinterpretations. It is therl'fore advisable, as 
far as possible, to avoid the use of this term. 

2. RECORDS. 

Uniformity is necessary also in reJ<ard to leprosy statislirs, a knowlcd"e of which 
is essential to determine the general results of treatment and the prophylactic 
campaign. It is desirable that health administrations and leprosy institutions should 
adopt standard record forms. These should cover all the essential features of leprosy 
work- e.y.: 

(a} Returns of numbers, distribution of patients, etc. ; 
(b) Medical reports of cases ; 
(c) 'Records of treatment and results; 
(d)· Records of relapses. 

·For this purpose, special 'forms and charts should, as far as possible, be 
standardised. 

3. TECHNIQUE OF ExAMINATioN. 

The standardisation of methods, as far· as this is practicable, is of a great 
importance in order that the maximum of efficiency be obtained and that results of 
various workers may be compared. . 

In modern prophylactic efforts, special stress is laid on early diagnosis and on 
distinction between presumably infectious and non-infectious cases .. The dia~<Dosis 
of early cases requires experience and careful application of special methods, lackinJ< 
which many cases may be overlooked. The distinction between the so-called 
"bacteriologically positive" and "bacteriologically negative "cases must, admittedly, 
be based on the careful application of standard methods of examination. It is therefore 
most important that such standard methods be established. 

- . . 
B. TREATMENT. 

The varying and uncertain results _obtained with treatment are dependent _not 
only on the different types of therapeullc agents used and of the methods of applica
tion, but. also . on a number of other facts, surh as the types of cases treated, the 
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·~nditions under which they Jive, and the care a!ld the skill used in carrying out the · 
-~reatment. It is desirable that, in any companson of results of. treatment, the~e 
~ctors should be evaluated as far as possible .. It must be recogmse.d that, even m 
J.reating a large number of patients, each case must, as far as possible, be treated 
individually. . . . , . . 
.' With regard to drugs, there is at present an unfortunate diversity of.~racl!ce . 
• -\certain amount of improvement may be obtained by the use of any of a considerable 
~umber of remedies, but the experience in most of the .larger t~eatment centr~s _ 
~1dicates that certain remedies are of superior efficacy: It IS recogmsed that there IS . 

·~ed for further experimentation, chemical and therapeutic, to improve upon the 
~medies now available. In the meantime, there should be extensive and careful 
-c·omparison of those preparations which have been found the most valuable, and the 
!,lest o~ these should be generally ad?pt~d as _the basis of treatment and the criterion 
'ty whiCh the value of other remedies IS estimated:-, . · 
< · The most commonly used drugs are the oils of the chaulmoogra group and their . 
derivatives, Of the various preparations, the ethyl esters, the sodium salts and the 
;refined pi! are in common use. Whatever preparation is used, it should be pure and 
prepared by approved methods ; otherwise uniformity of results cannot be expected. 
•· The method of administration is not Jess important. Chaulmoogra preparations 
have been. administered in various ways. The most commonly used methods have 
been the oral, intramuscular and subcutaneous ; the intradermal method has more · 
recently been adopted in certain of the larger centres. . The most effective method 
should be definitely determined. · . _ 

The results of experimental treatment are affected by tht! c_broni<; nature o.f the 
disease and its irregular course, and by individual variations in the patients. The 
liter~ture i~ replete with reports based on wholly inadequate numbers of cases treated 
for m~uffici~ntly .long periods. Such reports may not only be valueless, but may. 
be qmte m1sleadmg and harmful. So important is this point that it is believed 
desirable to call special attention to it. . It is essential to ,recognise. that a comparison 
ef the results of the different kinds of treatment is only possible if based on asufficiently 
large number of cases treated. · 
. It !Dust be r~cognised that, as in tuberculosis, foci of bacilli persist, especially· 
m certam deeper tissues, and that relapses may occur. · This indicates that treatment 
should be conti~ued for a considerable period after all active signs have disappeared, 
and that cessatiOn of treatment should be followed by periodical re-examinations. 
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INTRODUCTION. 

The opening of the present century marks the beginning 
of an energetic world campaign against syphilis. There has 
been increasing recognition of the dangers of the disease from 
the standpoint of the individual and of society alike. Apart 
from propaganda amongst every class of the population, 
treatment constitutes the most efficacious means of pro
phylaxis, inasmuch as it helps to reduce the number of 
recent cases of infection and protects those already infected 
from serious consequences of the disease. It is a fundamental 
principle of modern medicine that adequate treatment must 
be based on accurate diagnosis, and, as regards the diagnosis 
of syphilis in particular, serological methods are chiefly 
responsible for the progress -that has been made. The 
serodiagnosis of syphilis serves to detect countless cases in 
which clinical diagnosis and microscopical examination have 
failed, and also determines the degree of efficacy of the treat
ment with much greater certainty than seemed possible 
before the discovery of serological methods. 

The serological methods employed in the diagnosis· of 
syphilis thus constitute a most valuable means of combating 
the disease. These methods deserve, therefore, our constant 
attention, and their improvement is of capital importance. 
Despite the merits of those who have already assisted in this 
work, the results are not yet entirely satisfactory, inasmuch 
as mathe~atical accuracy has not yet been achieved in 
connection with any one biological reaction. The fate of the 
patients depends, however, to a large extent upon the 
accuracy of these methods and, in connection with the 
diagnosis of syphilis in particular, a method must be found 
which furnishes with syphilitic sera as high a percentage as 
possible of positive results, and does not produce non-specific 
reactions. 

The various methods recommended have hitherto often 
been open to objection for one or other reason and sometimes 



-9-

produced inexplicably divergent results when used by the 
different serologists. The Laboratory Conferences on the 
serodiagnosis of syphilis convened by the League of Nations 
Health Organisation in 1923, 1928 and 1930 were intended 
to demonstrate the causes of these divergencies and to deter
mine the value of different methods; the discussions also 
gave a definite impetus to serological researches, as may be 
seen by the improvement in methods, particularly flocculation 
methods, during the last few years. 

The generosity of the Uruguayan Government enabled 
the Conference convened by the .Montevideo Institute for 
the Prevention of Syphilis to continue the work begun by 
these earlier Conferences. The excellent arrangements made 
by the Honorary Committee of the Institute, the active 
assistance of its collaborators, the preparations made by the 
Organising Committee for the Conference and its Executive 
Committee presided over by Professor Jose Scoseria, and, lastly, 
the many facilities offered by the modern services of the 
Institute enabled those participating in the Conference to 
carry out their work under the most favourable conditions 
and to arrive at the Hry interesting results embodied in the 
report. These form an important contribution to our know
ledge of the value of the different methods of serodiagnosis 
(Bordet;..Wassermann test and its modifications, and the 
flocculation tests): the findings demonstrate anew the great 
improvements made in connection with flocculation tests 
and make it possible to determine more satisfactorily than 
has hitherto been the case which of these methods are to be 
preferred. 

I regard it as a signal honour that I should have been 
chosen to preside over this Conference, as the result of a 
letter from the Uruguayan Minister of Foreign Affairs 1 

1 The Council of the League of Nations, at its meeting on 
May 15th, 1930, approved the following resolution adopted by the 
Health Committee at its fifteenth session in March 1930: 

"The Health Committee, 
"Attaches great interest to the organisation at Montevideo 

of a South American Serological Congress; 
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of November 26th, 1929, to the Secretary-General of the 
League of Nations, inviting the League of Nations Health 
Committee to appoint the President of the Montevideo 
Conference, and I welcomed the opportunity thus given me 
of seeing personally the keen interest taken by the South-. 
American countries in the progress of serology and syphili
graphy. In order to continue the work already done and 
at the same time to strengthen co-operation between the 
Institutes on the different continents, the Montevideo 
Conference adopted the following resolution: 

"The Conference, 

"Congratulates the Montevideo Institute for the 
Prevention of Syphilis on its action in convening in South 
America a Laboratory Conference on the serodiagnosis 
of syphilis, organised on the same principles as the Con-

. ferences of this nature previously convened by the League 
of Nations Health Organisation; · 

"And recognising the great value of the results of this 
Conference, due to the fact that the serologists-of . the 
different Soqth-American countries were enabled, by 
employing as experimental material the same sera and 
cerebro-spinal fluids, to compare the efficacy of their 
methods in relation to those found to be best at the 
previous Laboratory Conference held at Copenhagen; 

"Recommends that the Health Organisation of the 
League of Nations should invite the Montevideo Institute 
for the Prevention of Syphilis to continue the work of the 
Conference on the serodiagnosis of syphilis and should 
co-ordinate, in 'collaboration with the Danish State 
Serum Institute - which acts as the central laboratory 

"Is glad to note that work similar to that of the Laboratory 
Conference held at Copenhagen for comparing the various 
methods for the serodiagnosis of syphilis, will be carried out in 
Latin America; • 

"Realising the benefit to be gained by effective co-operation 
In the work of the Congress: 

.':Decides to ask its President to do everything possible to 
fac1htatl' the work of the Congress, and- to select its President." 
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of the Health Organisation - and with the League of 
Nations Secretariat, comparativt> studies on this subject 
by the various South-American serological laboratories.'" 

(Signed) J. JAoAssoHN, 

President of the Conference. 

1 The following resolution was adopted by the Health Committee 
at its meeting held in May 193.1, after the present report had bet>n 
communicated by the President of the Conference: 

"The Health Committee: 
"Dt>sires to express to the Government of Uruguay, to the In

stitute for the Prevention of Syphilis at Montevideo, and to Pro
fessor Jose Scoseria, Chairman of the Organising Committee, its 
congratulations on the success of this first Laboratory Conference 
in South America; 

"Expresses its thanks to Professor Jadassohn for the manner in 
which he carried out the task entrusted to him; and 

"Approves the suggestions contained in the resolution of the 
Conference." 
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METHODS COMPARED. 

The twelve following methods were compared: 

1. Bordet-Wassermann (B.-W. R.), original and modi
fied methods: 

(a) B.-W. R. as described by A. de Assis, per
formed by Dr. A. de Assis; 

(b) B.-W. R. as described by J. E. Moreau and 
performed by Dr. J. E. Moreau; 

(c) B.-W. R. original method, performed by Dr. P. 
Puppo; ' 

(d) B.-W. R. as described by A. Scaltritti and 
performed by Dr. R. Scaltritti and Dr. J. Cas
siniga; 

(e) B.-W. R. as described by A. Sordelli in colla
boration with J. M. Miravent, A. Pasalagua 
and A. Favaloro, performed by Dr. A. Sordelli 
and Dr. J. M. Miravent; 

_ (j) B.-W. R. as described by J. Torrazza and 
J. A. Lorenzo, performed by Dr. J. Torrazza 
and Dr. J. A. Lorenzo; 

(g) B.-W. R. modification a described by E. J. 
Wyler in the Medical Research Council Special 
Report Series No. 129, performed by Dr. E. J. 
Wyler. 

2. Flocculation Tests: 

(a) Kahn's "standard " test, described by R. L. 
Kahn and performed by Professor R. L. Kahn;

(b) Kahn's "presumptive" test, described by 
R. L. Kahn and performed by Professor~· L. 
Kahn; -

(c) Meinicke's clarification test(M.K. R.), described 
by E. Meinicke and performed by Dr. E. 
Dussert-J olland; 

(d) MUller's clotting test (M.B. R. 11), described 
by R. Miiller, performed by Professor R. Muller, 
assisted by Mme. S. Berczeller. 
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3. Prunell's Sero-haemo-flocculation Test, described by 
A. Prunell and performed by Dr. A. Prunell. 

A summary description of the technique of the various 
methods employed appears in Annex 4 of this report. 

QRGANISATION. 

During the Conference, altogether 966 blood serum 
samples and 200 samples of cerebro-spinal fluid were 
examined. The greater portion of these samples was supplied 
by the anti-venereal hospitals and dispensaries of Monte-

. video. Thanks to the excellent organisation of these insti
tutions, the ·Conference regularly received the number of 
samples necessary for each day (100 hlood serum samples 
and twenty samples of cerebro-spinal fluid) so that, as a 
general rule, these samples could be distributed for examina
tion from twenty-four to thirty-six hours after they had 
been taken. A small portion of them (seventy-eight) was 
supplied by foreign hospitals (Buenos Aires, Rio de Janeiro) 
and sent to Montevideo by air. These samples were from 
seventy-two to ninety-six hours old when distributed. 

Each sample qJ blood and of cerebro-spinal fluid was 
divided up into a number of small samples corresponding 
to the number of research workers, just as had been done 
at the Laboratory Serological Conference organised by the 
Health Committee of the League of Nations at Copenhagen. 
These samples were distributed for examination bearing only 
a number, so that, in every case, the research worker was 
unaware of its origin or of the clinical diagnosis. The clinical 
diagnosis was not divulged until all the research workers had 
submitted a written report on the results ·obtained. The 
classification of the cases of syphilis examined and also the 
clinical examination, where discrepancies were noted between 
the serological findings and. the clinical diagnosis, were 
carried out during the Conference by Professor J. Jadassohn. 
In cases where there was a divergence between the serological 
and clinical diagnoses, a fresh examination was made with 
a new sample whenever possible. After the Conference, the 
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svphilologists __ Dr. H. del Campo •. ~r. M. ~alt~, and 
Dr. P. R. Alonso - carried out a climcal e~ammation of 
a certain number of cases which were not entirely clear. 

The results of the serological tests were noted h)' the 
research workers in accordance with the conclusions reached 
at the Conference on the Serodiagnosis of Syphilis held at 
Copenhagen in 1928, as follows: 

(1) A negative reaction was sho"'n as - (minus) or 
"negative "; 

(2) A positive reaction was shown as + and defined 
as a reaction of at least a degree of positivity 
which the serologist generally obtained only with 
sera derived from cases of syphilis (and from a 
few well-defined pathological conditions such as 
frambCl'sia and malaria); 

(3) A reaction stronger than + was shown as + +; 

(4) A reaction which was neither definitely negative nor 
positive as defined in paragraph 2 was shown as+. 

EXPL...\.o."'.HORY XOTE O:S BLOOD SERmf TESTS. 

1. Control Cases. 

Of the 966 sera examined, 304 were derived from cases 
in which neither a detailed clinical examination nor the sero
diagnosis had given any grounds for assuming the existence 
of syphilitic infection. Isolated positive reactions obtained 
with the sera of this group should therefore he termed non
specific and, indeed, in a great number of cases, the exami
nation of a new sample gave negative results. The results 
obtained from an examination of this control material are 
given in Table 1, Annex 1. It must be remembered, however, 
in regard to this, that, in certain cases, in spite of the most 
careful clinical examination (lumbar puncture, radiography), 
a latent syphilitic infection may nevertheless have existed. 
At the same time, it should be emphasised that, where most 
of the investigators have recorded a riegative result, a positive 
result is in all probability to he regarded as non-specific. 
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2. Cases of Syphilis. 

From known cases of syphilis both treated and untreated 
in all stages of ·the disease 623 samples were derived: 

Cases 
Syphilis (primary) I . . 33 
Syphilis (secondary) II. 46 
Syphilis (tertiary) III 74 
Syphilis (latent) . . 412 
Syphilis congenital 14 
Tabes dorsalis . . . . 20 
Dementia paralytica 24 

A direct comparison between the results obtained by the 
majority of research workers taking part in the Conference, 
who examined almost all the samples, will he found in Table 2, 
Annex 1. 

The results obtained by Dr. Dussert-Jolland, 1 whose 
arrival was retarded because of the unfavourable weather 
conditions which had interrupted his voyage, and also the 
results obtained by Dr. A. Prunell 1 were compared separately 
with the results obtained from other methods on the basis 
of samples examined by each of the two methods (Tables 2a 
and 2b, Annex 1). 

3. Cases of Leprosy. 

Table 3, Annex 1, shows the results obtained by the 
various methods employed in the examination of twenty
seven cases ·of leprosy 1 (nervous, tubercular and mixed). 
A detailed clinical examination of these cases gave no indica-· 
tion of syphilis either clinical or in the case-history. However, 
owing to the fact which was already known and was confirmed 
by these tests -- as far as the twelve methods compared were 
concerned - that leprosy gives non-specific reactions in 
serodiagnostic syphilis tests, these cases were placed in a 
group apart and were not considered as non-specific control 
cases. 

I Excluding Nos. 101-200, the tests having been made with 
inactive serum. 

a See the " Observations " made by Dr. A. Prunell, Annex 5. 
• Nos. 68, 518, 957, 69, 71, 519, 947, 72, 396, 406, 407, 420, 432, 

446, 772, 774. !!05, !143, 94-1, 945, 949, 950, 951, 952, 953, 955, 956. 
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4. Doubtful Cases. 

The resul~ of the examination of fourteen sera, 1 tl~irteen 
f hich were derived from women who had. been regiStered :s ;rostitutes for a certain number of years, will be found in 

Table 4, Annex 1. In these cases, definite clinical symptoms 
of syphilis were not discovered. After having consulted 
Professor J. Jadassohn and the clinicians of Montevideo, it 
was however, thought better not to consider the positive 
rea:tion obtained in this group as non-specific, but to classify 
these reactions in a special group, as doubtful cases, on the 
basis of previous experience with regard to the prevalence of 
syphilis among prostitutes. In one of these cases (No. 789), 
the diagnosis could not be cleared up, as the patient was at 
the point of death. 

5. Neither Positive nor Negative Reactions ( ±). 
Although the sensitiveness and specificity of the sero

diagnostic method are determined primarily by the percentage 
of positive reactions obtained in cases ·or syphilis and in 
control cases, reactions which were neither positive nor 
negative (±) also play an important part. On the one hand, 
a great number of ± reactions signify that, in these cases, 
the question put by the clinician to the serologist remains 
unanswered;·on the other hand, a ± reaction in a case of 
treated syphilis, for example, should be considered as a 
weakly positive reaction. It is important to know, therefore, 
the proportion of the cases in which the ± reaction denotes 
syphilis- that is to say, to determine the relative diagnostic 
value of ± reactions, sine!e this value is not agparent from 
the absolute number of ± reactions obtained in cases of 
syphilis and in control cases. It is determined by calculating 
the ratio between the percentage of ± reactions in cases of 
syphilis and in control cases~ This ratio is shown in Table 5, 
Annex 1, in respect of the methods examined at the Monte
video Conference. It will be seen that the value of the 
reactions (i.e., the proportion of cases in which a ± reaction 
denotes syphilis) varies greatly, thus ± in the reaction 
obtained from the B.-W. as modified by Sordelli-Miravent 

789: t;8~· 296, 298, 963, 302, 309, 968, 314, 317, 326, 961, 536, 960, 
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and Kahn "standard " methods, for example, denotes 
syphilis in nine cases out of ten, in three cases out of five with 
the B.-W. method carried out by Wyler, but only in one case 
out of three with the B.-W. method performed by Moreau. 
At the same time, it must be remembered that, when a 
technique such as that employed by Wyler affords a large 
number of ± reactions, these, though qualified by the three
fifth factor, give information of considerable value to the 
clinician. 

6. Conclusions. 

In judging the results obtained at serological laboratory 
conferences, some account must be taken of the fact that 
they were obtained, as it were, against time and in a strange 
laboratory, where, in spite of all the precautions taken, the 
conditions are frequently not as favourable as those in which. 
work is usually carried on at home. No great importance 
should therefore be attributed to the slight differences shown 
in the percentage of positive results in cases of syphilis, nor 
should too much weight be attached to an occasional non
specific reaction, the more so as, owing to the short time at 
disposal, it was not possible in every case to be certain 
that a clinical observation would have excluded the possibility 
of syphilitic infection (for example, in cases of ulcer of the 
penis). 

The results obtained at the Montevideo Conference com
pletely agree with those reached at the Copenhagen Conference 
in 1928, where the best of the precipitation tests were de
monstrated to be superior as regards sensitiveness and equal 
as regards specificity to the B.-W. reaction and its modi
fications. The majority of serologists taking part in the 
Montevideo Conference agreed that, in the hands of Professor 
Kahn himself, the Kahn "standard" test, which (as was the 
case also at the Copenhagen Conference) proved to be abso
lutely specific and extremely sensitive, was the best of those 
demonstrated at the Conference. 

MUller's clotting test (modification II) and Kahn's 
"presumptive " test (this latter test being specially designed 
for the control of syphilis in course of treatment) both gave 
a greater number of positive reactions with syphilitic material 
than did the Kahn "standard " test, but also two and three 
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non-specific reactions respectively. Three out .of the seven 
modifications of the B.-W. method which were compared 
(Sordclli, Wyler, Scaltritti-Cassiniga) gave absolutely specific 
results, but a smaller number of positive results with syphilitic 
material than did the precipitation methods mentioned above. 
Other modifications of the B.-W. method, without giving 
particularly sensitive results with syphilitic material, gave 
from 6 to 13.9 per cent non-specific reactions. 

The sensitiveness and specificity of the various methods 
are indicated below (see also diagram): 

Syphill• Controls I Controls 

ll.thod 
Pft'CftltllliCe P~ntatee Number 
ol positive ol-ltlve I ol pG•Itlve 
reac:Uoos l'eiiCttons re.c:UoDI 

!------------------~.~---L----L-----1 

Kahn's "presumptive " test . . . i 
Jllilller's clotting test (!'ti.B. R.II) . 
Kahn's "standard " test . . • . . 
Modified B.-W. test performed by 

Sordelli and Jlliravent . . . . . 
llodified B.-W. test performed by 

Wyler . . . • . . . • • . 
Modified B.-W. test performed by 

Scaltritti and Cassiniga • • • . 

Modified B.-W. test performed by 
Moreau . • . . . • • • • • . 

Meinicke's clarification test (M.K. R. 
performed by Dussert-Jolland • 

Modified B.-W. test performed b; 
Torrazza and Lorenzo • • . . . I Modified B.-W. test performed by 
de Assis 

l Sero-hzmo-O~~Iati~n . test : ;er~ 
formed by Prunell • • • . . • 

Modified B.-W. test performed by 
Puppo • . • • • : . . . . • ·I 

Les• than 1 por emt of 
noo--spedDc rrecUonl 

75.6 1.0 
69,3 0.7 
63,9 0 

55.9 (} 

54.4 0 

49.9 0 

)fore lhm 1 por eenl of 
DO~pec:Ulc rt'KlJona 

64.7 13.9 

62.2 I 2.4 

55.5 I 2.6 

54.9 I 4.3 

52.4 4.5 

45.4 5.6 
! 

3 
2 
0 

u 

0 

0 

42 

6 

8 

13 

6 

17 

. Even _most sen~itive methods ha~e resulted, in certain eases, 
~n neg~tJVe re~c.tiOn~ where methods otherwise less sensitive 

?ve giV~n positive; Jt was therefore urged that two different 
dtagnostle methods should be employed simultaneously. 
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Thus a greater. guarantee is _ob.tained ag~inst . possible 
errors, miscalculations, etc. ThiS IS substantially m agree
ment with the recommendations of the Laboratory Confe
rence at Copenhagen in 1928. 

EXPLANATORY NOTE ON THE EXAl\IINATION. 
OF CEREBRO-SPINAL FLUIDS. 

Out of 200 samples of cerebro-spinal fluid, fdty-three 
were derived from syphilitic cases (dementia pamlytica, 
tabes dorsalis, meningo-vascular-spinal syphilis) and 147 
from patients suffering from other complaints, particularly 
nervous and mental disease. The quantity of cerebro-spinal 
fluid received was not sufficient for all the serologists par
ticipating in the Conference to take part in the research 
work; this was therefore limited to four modifications of 
the B.-W. method and three flocculation methods. All the 
samples of cerebro-spinal fluid distributed were perfectly 
fresh (at most, four hours old). 

Only two of the diagnostic methods compared showed 
absolute specificity; Kahn's" standard "test and Dr. Wyler's. 
Kahn's test was the more sensitive of the two as was also 
demonstrated by a comparison between the two methods 
applied to the much more ample material of 317 specimens 
(exclusively composed of samples of clear and fresh cerebro
spinal fluid) which was made in London in 1928 at the 
instance of the Health Organisation of the League of Nations 
(see document C.H.726). 1 All the other methods (B.-W. 
test described by de Assis, Scaltritti-Cassiniga, Torrazza
Lorenzo; Kahn's "presumptive" test and Muller's clotting 
test II) gave, with syphilitic material, a greater number of 
positive results than the two methods mentioned above, but 
also one, or several non-specific reactions. A summary of 
the results obtained is given in Table 6, Annex 1, but the 
number of samples of cerebro-spinal fluid examined does not 
appear Jarge enough to allow of a more detailed analysis or 
to warrant definite conclusions. 

1 It is to be noted that In the comparison referred to the Kahn 
test showed less sensitiveness In 238 other specimens ~bleb were 
cloudy. 
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ANNEXES. 
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Annes: 1. 

TABLES SlmDIARISING THE RESULTS OBTAINED 
BY COMPARISO~ OF THE VARIOUS SEROLOGICAL 

1\IETIIODS. 

Signs used in Ore tables of Annexes 1 and 2: 

+ + = strong positive. 
+ = positive. 
± = neither positive nor negative. 

a.c. = anticomplementary reaction. 
0 = test not done. 

• t = treated cases of syphilis. 
0 = positive reactions in cases not diagnosed cJinically 

as "syphilis". · . ...... 
LJ = positive reactions in cases classifiP.d a"" doubtful ". 



Methode 
Method 

B.-W. R. . . . . . I • . . . . 
• . . . . 
• 
• . . . . 
> . . . . . 
• . . . 

Tableau !\"• 1 : Serum sanguln. - Table 1 : Dloocl Serum. 

Cas non syphilitiques (304 cas). 
Non-syphilitic Cases (304 Cases). 

Nombre 
d'echantillons 

Ellectuee par: examines 
CPrried out by: Number 

of samples 

I 
-

tested 

de Assis . . . . . . I 304 I 283 
.Moreau . . . I 303 247 
Puppo . . . . . I 304 278 
Scaltritti-Cassiniga . 304 300 
Sordciii-Miravent . . 304 301 
Torrazza-Lorenzo . 304 28!1 
Wyler . . 304 280 

Nombre de Reactions 
Number of Reactions 

a.c. + + ++ 

0 8 8 5 
0 14 20 22 
1 8 17 0 
0 4 0 0 
1 2 0 0 
1 7 6 2 
0 24 0 0 

Kahn • standard • R .. Kahn . . I 304 302 - 2 0 0 
Kahn • presumptive • R. Kahn . . . I 304 292 - 9 1 2 

' .M.K. R .. . . . . . . Dussert-.loll:m d . I 248 233 - 9 6 0 
1\I.B. R.ll .. . . .Muller . . . . . 

I 
304 279 

I 
- 23 2 0 

S.H. R. . . . . . Prunell . . . 133 126 - 1 3 3 

- Reaction Bordet-Wassermann. - Bordet-Wassermann test. 
- Reaction de clarification de 1\leinicke. - .Meinicke's clarification test. 
- Reaction de conglomeration de Muller. - Muller's clotting test. 

+ 
et-and 

+ ++ 
et-and p. 100 
++ 

13 4,3 
42 13,9 
17 5,6 

0 0 
0 0 
8 2,6 
0 0 
0 0 
3 1,0 
6 2,4 

I 
2 0,7 
6 4,5 

B.-W. R . 
.M.K. R. 
M.B. R.II. 
S.H. R. = Reaction • serohemofloculation • de Prunell. - Prunell's "sero-hremo-flocculation " test. 



Tubleau N• II 1 S6rum annguln, - Table Ill Blood Serum. 
Caa syphilltiquea (623 caa). 

Syphilitic CaseB (623 Cases). 

Nombre Nombre de reactions 
d'echantlllons Number of Reactions 

Methode EIYectuee par: examines 
Method Carried out by: Number 

of samples - a. c. ± + ++ 
tested 

D.-W. R. . . . . . . • de Assls . . . . . . 623 236 1 44 57 285 
• . . . . . . . Moreau. . . . . . . 621 199 7 13 35 367 
• . . . . . . . Puppo . . • . . . 623 324 0 16 71 212 
• . . . . . . . Scaltrltti-Casslnlga • . 623 272 4 36 53 258 
• . . . . . • . Sordelii-Miravent . 621 229 6 39 74 273 
• . . • · . . . . Torrazza-Lorenzo . . 623 233 1 43 50 296 
• . . . . . . . Wyler . . . . . . . 623 200 4 80 30 309 

Kahn • standard • R •• . Kahn . . . . . . . 623 184 - 41 55 343 
Kahn • presumptive • R .• Kahn . . . . . . . 623 139 - 13 15 
M.K. R •• . . . . 
M.D. R.II •. . . . 
S.H. R •• . . . . 

. . . Dussert-Jolland . . . 526 169 - 30 75 

. . . Muller . . . . . . . 623 135 - 56 39 

. . . Prunell • . . . . . . 254 114 - 3 16 

= Reaction Dordet-Wassermann. - Dordet-Wassermann test. 
- Reaction de clarification de Melnicke. - Melnlcke's clarification test. 
= Reaction de conglomeration de Muller. - Miiller's clotting test. 

456 
252 
393 
117 

+ 
et-and 
++ 
342 
402 
283 
311 
347 
346 
339 
398 
471 
327 
432 
133 

+ 
et-and 
++ 

p. 100 

54,9 
64,7 
45,4 
49,9 
55,9 
55,5 
54,4 
63,9 
75,6 
62,2 
69,3 
52,4 

D.-W. R. 
M.K. R. 
M.D. R.II. 
S.H. R. = Reaction • seroht!mofloculatlon • de Prunell. - Prunell's "sero-hremo-flocculatlon " test. 



Tablt>au N° 2a: Serum sanguln. -Table 2 a: Blood Serum. 
RESULTATS DE LA REACTION DE CLARIFICATION DE MEINICKE UTILISEE PAR LE Dr 0USSERT-JOLLAND COMPARES AUX 

RESULTATS CORRESPONDANTS OBTENUS PAR L'EMPLOI DES AUTRES METHODES. 

RESULTS OF ".1\fEINICKE'S CLARIFICATION TEST" (DR. DUSSERT-JOLLAND) COMPARED WITH THE RESULTS 

OBTAINED BY THE OTHER METHODS. 

Methode 
Method 

B.-W. R. . . . . 
• . . . . . . 
• . . . . . 
• . . . 
• . . . . 
• . . . . 
• . . . . . . 

Cas syphilitiques (526 cas). 
Syphilitic Cases (526 Cases). 

Nombre 
d'echantillons 

Ellectuee par: examines 
Carried out by: Number 

of samples -
tested 

de Assis . . .· . 526 207 
Moreau. . . . . . 524 167 
Puppo . . . . . 526 273 
Scaltritti-Cassiniga . . 526 231 
Sordelli-Miravent . 526 194 
Torrazza-Lorenzo . 526 197 
Wyler . . . . 526 179 

Nombre de reactions 
Number of Reactions 

a.c. ± + ++ 

1 38 47 233 
7 13 32 305 
0 16 64 173 
1 31 46 217 
4 31 67 230 
1 30 42 256 
1 62 27 257 

Kahn • standard • R .• Kahn . . . . . 526 158 - 31 50 287 
Kahn 1 presumptive • R. Kahn . . . 526 126 - 9 10 
M.K. R .. . 
M.B. R.. . . . . 

B.-w. R. 
• M.K. R. 

Dussert-Jolland 526 169 - 30 75 
. Mi.iller . I 526 118 - 49 31 

- Reaction Bordet-Wassermann. - Bordet-Wassermann test. 
= Reaction de clarification de Meinicke. - Meinicke'K clarification test. 
= Reaction de conglomeration de Mi.iller. - Mi.iller's clotting test. 

381 
252 
328 

+ 
et-and 

+ ++ 
et-and p. 100 

++ 
280 53,2 
337 64,3 
237 45,1 
263 50,0 
297 56,5 
298 56,8 
284 54,0 
337 64,1 
391 74,3 
327 62,2 
359 68,3 

M.B. R.ll. 
S.H. R. = Reaction I seroMmofloculation I de Prunell. - Prunell's "sero-hremo-flocculation " test. 



Tublt•uu N• 2b 1 S6rumaonouln. - Tublt> 2b 1 Blood Serum, 

Ri>sULTATS DB LA llfiACTION I SfiROHfiMOFLOCULATION I (Dr A, PIIUNELL) COMPAIIkS AUX llf!SULTATS ·. 

° CORRBSPONDANTS ODTBNUS PAR L'BMPLOI DES AUTRES Mf!THODES, 

RBSliLTS OF THB SEIIO·H.£MO·FLOCCULATION TEST (Dr. A. PRUNELL) COMPARED WITH COIIRESPONDING RESULTS 

OBTAINED BY OTHER METHOD~. 

M~thode 

Cas syphl/ltiques (254 cas). 
Syphilitic Cases (254 Cases), 

Nombre 
d'~chantillons 

Ellectm!e pnr: examln~s 

Nombre de r~actlons 
Number of Reactions 

Method Carried out by: Number 
++ jet-tn•l of samples - a.c. ± + ' tested ++ 

• 

I B.-W. R. . • . . . . - de Assls . . . . . 254 90 1 19 27 
• . . . . . Moreau, . . . . 252 77 2 4 18 
• . • . . . . Puppo . . . . . . 254 141 0 0 26 
• . . . . . . . Scaltrltti-Casslnlga , . 254 104 3 10 22 
• . . . . . . . Sordelll-1\liravent . . 252 91 4 15 25 
• . . . . . . . Torrazza-Lorenzo . . 254 !J6 1 19 25 
• . . . . . . . Wyler . . . . • . 254 75 3 30 8 

Kahn 1 standard • R. . . Kahn . . . . . . . 254 61 - 17 23 
Kahn • presumptive • R. Kahn . . . . . . . 254 44 - 5 5 
1\I.B. R.ll .• . . . . 
S.H. R •. . . . 

. . Milller . . . . . . . 254 36 - 24 19 

. . Prunell . . . . . 254 114 - 3 16 

= Reaction Bordet-Wassermann. - Bordet-Wassermann test. 
= R~action de clarification de Melnicke. - Meinlcke's clarification test. 
= Reaction de conglomeration de Muller. - Muller's clotting test. 

117 i44 
151 169 
87 113 

115 137 
117 142 
113 138 
138 146 
153 176 
200 205 
175 

I 
194 

117 133 

+ 
et-ond 

++ 

I 56,7 
67,1 
44,5 
54,0 
56,3 
54,3 
57,5 
69,3 
80,7 
76,4 
52,4 

B.-W. R. 
M.K. R, 
M.B. R.ll. 
S.H. R. = Reaction • serohemolloculation • de Prunell. - Prunell's "~ero-hremo-IIocculatlon " test. 



Tableau N° 3 : Serum saogulo. - Table 3 : Blood S~rum. 
Cas de Iepre (21 cas) sans syphilis. 

Cases of Leprosy (21 Cases) (wilhuu~ Syphilis). 

Nombre Nombre de 
d'echantillons Number of 

Methode Effectuee par: examines 
Method Carried by out: Number 

or samples - a.c. ± 
tested 

B.-W. R. . . . . . . . de Assis . . . . . . 27 13 0 I 3 
• . . . . Moreau . . . . 27 22 0 0 
• . . . . . Puppo . . . . . 26 15 1 1 
• . . . . . Scaltritti-Cassiniga . . 27 18 0 2 
• . . . Sordelli-Miravent . . 27 12 0 4 
• . . . . . . Torrazza-Lorenzo . . 27 15 1 0 
• . . . Wyler . • . . . 27 14 0 4 

Kahn 1 standard • R •. . Kahn . . . . 27 18 - 0 
Kahn 1 prtsumptive • R. Kahn . . . 27 18 - 0 
M.K. R .. . . . . Dussert-Jolland . 15 14 - 3 
M.B. R.II .. . . . . MUller . . . . . 27 17 - 0 
S.H. R. . . . . . Prunell . . . . . 6 3 - o· 

= Reaction Bordet-Wassermann. - Bordet-Wassermann test. 
= Reaction de clarification de Meinicke .- Meinicke's clarification test. 
= Reaction de conglomeration de MUller. - MUller's clotting test. 

reactions 
Reactions 

+ 
+ ++ et-and 

++ 
0 11 11 
2 3 5 

'2 7 9 
3 4 7 
4 7 11 
0 11 11 
2 7 9 
0 9 9 
0 9 9 
0 1 1 
3 7 10 
2 1 3 

B.-W. R. 
M.K. R. 
M.B. R.II. 
S.H. R. = Reaction 1 serohemofloculation • de Prunell. - Prunell's "sero-hremo-flocculation " test. 



Tabh•au N• ol 1 S6rum •anguln, - Tobie 4 1 Blood Serum. 

Cas douteu:r: (14 cas) (Prostitutes). -· Doubtful Cases (14 Cases) (Prostitutes). 

Nombre Nombre de reactions 
d'echantlllons 

Methode EITcctuee par: examines 
Number of Reactions 

Method Carried out by: Number 
of samples - a.c. ± 

tested 

B.-W. R. . . . . ·. . de Assls . . . . . 14 10 0 1 • 
• . . . . . . . Moreau. . . . . . . 14 9 0 0 
• . . . . . . . Puppo . . . . . . 14 11 0 0 
• . . . . . . . Scaltrltti-Casslnlga • . 14 12 0 1 
• . . . . . . . Sordelli-Miravent . . 14 11 0 0 
• . . . . . . Torrazza-Lorenzo . . 14 8 0 2 
• . . . . . . Wyler . . . . . . . 14 6 0 8 

Kahn • standard 1 R. . . Kahn . . . . . . 14 9 - 4 
Kahn • presumptive 1 R. Kahn . . . . 14 5 - 0 
1\I.K. R •• ,, . . . . . . Dussert-Jolland . . . 10 6 - 2 
!II.B. R. II .. . . . . . . MUller . . . . . . . 14 6 - 1 
S.H. R. . . . . . . . Prunell • . . . . . . 7 7 - 0 

= Reaction Bordet-Wassermann. - Bordet-Wassermann test. 
= Reaction de clarification de Melnlcke. - Melnlcke's clarification test. 
= Reaction de conglomeration de MUller. - MUller's clotting test. 

+ ++ 

2 1 
3 2 
3 0 
1 0 
3 0 
4 0 
0 0 
1 0 
1 8 
1 1 
3 4 
0 0 

+ 
et-anc: 
++ 

3 
5 
3 
1 
3 
4 
0 
1 
9 
2 
7 
0 

B.-W. R. 
M.K. R. 
M.B. R.II. 
S.H. R. = Reaction • serohl!morloculatlon 1 de Prunell. - Prunell's "sero-hzmo-rlocculatlon " \e.st. 



Methode 
Method 

B.-W. R. . . . . 
• . . . . 
• . . . . . 
• . . . . 
• . . . . . . 
• . . . . . 
• . . . . . . 

Tabl~au N• 5 : serum sangulu - Table 5 : Blood Serum· 
Valeur diagnostique de Ia riaction ± (ni positive ni nigative). 

Diagnostic Value on the ± Reaction (neither Positive nor Negatioe). 

Cas syphilitiques Cas non syphilitiques 
Syphilitic Cases Non-syphilitic Cases 

EITectuee par: 
Nombrc Nombre 

Nombre 
Nombre Nombre Nombre 

Carried out by: 
de cas de± 

de± de cas de± de± 
Number Number 

Number Number 
of ± 

Number Number 
of + of cases of ± p. 100 of cases of± p. 100 

I 

. de Assis . . . 623 44 7,1 304 8 2,6 

. Moreau. . . . . . 621 13 2,1 303 14 4,6 
Puppo . . . . . 623 16 2,6 304 8 2,6 

. Scaltritti-Cassiniga . . 623 36 5,8 304 4 1,3 

. Sordelli-Miravent . . 621 39 6,3 304 2 0,7 

. Torrazza-Lorenzo . . 623 43 '6,9 304 7 2,3 

. Wyler . . . . . 623 80 12,8 304 24 7,9 
Kahn • standard • R. . Kahn . . . 623 41 6,6 304 2 0,7 
Kahn • presumptive • R. Kahn . . . . 623 13 2,1 304 
M.K. R •• . . . . 
M.B. R.II .. . . 
S.H. R. . . . . . . 

. . Dussert-Jolland . 526 30 5,7 248 . . Mliller . . . . . . 623 56 9,0 304 . . Prunell . . . . . 254 3 1,2 133 

= Reaction Bordet-Wassermann. - Bordet-Wassermann test. 
- Reaction de clarification de Meinicke. - Meinicke's clarification test. 
·-- Reaction de conglomeration de Muller. - Miiller's clotting test. 

9 3,0 
9 3,6 

23 7,6 
1 0,7 

Valeur 
relative 
de± 

Relative 
value of 

+ 

'ab.- env. 
2,:7: 1 
0,5: 1 

1:1 
4,5: 1 

9: 1 
3: 1 

1,6: 1 
9,4: 1 
0,7: 1 
1,6: 1 
1,2: 1 
1,7: 1 

B.-W. R. 
M.K. R. 
M.B. R.II. 
S.H. R. - Reaction • serohemofloculation • de Prunell. - Prunell's "sero-h~Emo-flocculation " test. 



TnbiPau No 8 1 Llqulde ct\llhnlo-mrhldlrn. - Table 8 1 Cerehro-~r•lnal Flulda. 

Nombre Nombre de reactions d'l!chnntlllons Number of Reactions 
1\hlthodo EITectu~e par: examines 
Method Carried out by: Number 

I++ + 
of samples - a.c. ± + et-and 

tesh•d I ++ 
I I I I 

Cas de ayphilis (53 cas) - Cases of Syp/Jilis (53 Cases). 
B.-W. R. . . . . . . ·I de Assls . . . . . . 53 13 0 0 I 1 39 40 

• . . . . . . Scaltrllti-Casslniga • . 52 11 0 2 5 34 39 
• . . . . . . . Torrazza-Lorenzo • . 51 10 1 3 2 35 37 
• . . . . . . . Wyler . . . . . 53 14 1 10 6 22 28 

Kahn • standard • R .• . Kahn . . . . . 53 20 - 0 5 28 33 
Kahn • presumptive • R. Kahn . . . . . . 47 8 - 4 2 33 35 
1\I.B. R.II •• . . . . . . MUller . . . . . . . 52 16 - I 1 10 25 35 

Cas non syphililiqucs (147 cas) - Non-syphilitic Casea (147 Cases). 
B.-W. R. . . . . . . . de •Assis . . . . . • 147 140 0 4 3 0 3 

• . . . . . . Scaltrittl-Cnsslnlga . . 147 145 0 1 1 0 1 
• . . . . . . . Torrazza-Lorenzo . 146 141 0 4 0 1 1 

• . . . . . . . Wyler . . . . 147 147 0 0 0 0 0 
Kuhn 1 standard • R •. . Kahn . . . . . 146 143 - 3 0 0 0 
Kahn 1 presumptive • R. Kahn . • . . 142 135 - 3 3 1 4 
!II.B. R. II .. . . . . . . Miiller · . . . . ·I 146 145 I - 0 I 1 0 1 

= Reaction Bordet-Wassermann. - Bordet-Wassermann test. '· 

-= Reaction de clarification de Meinlcke. - Meinlcke's clarification test, 
= Reaction de congloml!ration de MUller. - MUller's clotting test. 

B.-W. R. 
M.K •. R. 
!II.B. R.II. 
S.H. R. = Reaction 1 sl!rohemofioculation • de Prunell. - Prunell's "sero-hremo-fiocculation " test. 
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Annex 2. 

TABLES GIVING THE DETAILED RESULTS 
OBTAINED BY THE VARIOUS SEROLOGICAL 

l\IETHODS: 

No. 1.-BLOOD SERUM. 
No. 2.-CEREBRO-SPI~AL FLUIDS. 
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Tableau 1. 
RtSU.T.o\TS OBTENUS PAR LA C011PARAISON DES DIVERSES 

MDHODES StROLOGIQUES. - StRUM SA.~GUL~. 

Kahn :i .. ~-B.-W. R. R. !.- ;; .. • .. • - e~ =~ ~a 
... !.. . .., 

ll • " t c:a =e .. h Cl 8. -~= i -· • >. ... .., "'"> '3 ;< ~ c. ... 
::!,3 ··-~ ~~:-- ~-.. " -· ~3 :s: :.: e- "~ ::s ~ ::s "' ~- !:"> <" "'(! "' • ... 

"' '"' . 
u;, - - - - - - - - - - -

- - - - - - - - - - -- - - - - - - - - - -
* * - * * + * * * * * - 13£] - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -- + - - - - - - - - -
- - - - - - - - - - -
- ± - - - - - - * - ± 
- * - + ± - ± * * * * + * - + + - ± * * * * - - - - - - - - - - -
- - - - - - - - - - -- 13£] - - - ± ± - - - -
- - - - - - - - - - -
+ * - + * - ± ± * - ± - ± - - - - - ± * ± ± - + - - - - - - - - -
+ * - ± + - ± ± * + * 
* * * * * * * * * * + - +(-) - - - - - - - - -
* * * * * * * * * * * * - * * a.c. * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * - - - -. - - - - - - -- - - - - - - - - - -
* * + * * * * * * * * * * * * * * * * * * * 
* * + * * * * * * * * - ± - - - - - - - - -
* * * * * * * * * * * * * * * * * * * * * * - - - - - - - - - - -

~= ·-... •• -.a 

;; 
§ 
ct 

---
* 13£] 

-----
-
+ ---
-
*" ---

* + 
* * * 
* --
* * --
* * -
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Table 1. 
RESULTS OF THE Co:\IPAIDSON OF VAIDOUS SEROLOGICAL METHODS. 

BLOOD SERA. 

Diagnosis 

Syphilis I Mb. alii (non-syphilitic) No. 
a .. ] ei..: .8 ,; !! . 

II. III. .. = !! e~ Diagn. aliae Observations L 3 8 ~ "" Q"- !-< t!l ~~ 

! 

\ Epilepsia 1 
Alcoholism us 2 

•• Malaria ther . 3 
• 4 • 

Psychos cycl. Cf. n• 516 5 

Melancholia 6 
Debil. ment. 7 

I 
. Dement. prrecox 8 

Dolores 9 , .. 10 
. 

•• I 11 
•• • 12 

• 13 

• 14 
Morbilli 15 

I 

• 16 
•• 17 

•• 18 
I Eczema 19 

I •• 20 

•• Granulom. ven . Cf. n• 523 21 

•• 22 
•• 23 

•• Chancre phaged . Cf. n• 522-920 2! 
•• 25 . 

•• 26 
Trichophyt. 27 

• 28 
•• . 29 

•• 30 

• 31 
Alopecia area. tot. 32 

•• 33 
•• 34 

1 Psoriasis 35 
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Tableau 1 . 
• 

I 
.. . ~li Kahn -0 • 

B.-W. R. ~= =- .-R. ~. --·- .:I • 
~ 

. 
0 ;, ~0 "" ~ ..!.-c ;z; • !-! = 0 'ii !! .. ~ "e .. !! -.; ~ " -- N~ .c~ t; i< "' • "t: .s .c.=,.. c .. 

"' "" ~f ... == 3 . !; ~~:-. ~~ ::!::= = " ~~ 
~ 

~ ~~ :;:; il: '"o 0 ~j <-= :;:; ·"' "' • 15. . 
36 15;. * * * * * * * * * * * * 37 * * * * * * * * * * * * 38 - - - - - - - - - 0 ·- -I. 
39 - + - - - - - - - - - -
40 - - - - - - - - - ± ± -. 
41 + * - * * + * * * * * -
42 * * - * * * * * * * * * 43 - - - - - - - - - - - -
44 * * - * + * * * * + * + 
45 * * * * * * * * * * * * 
46 * * + + + * + * * * * -
47 - - - - - - - - - - - -
48 + - - - - - - - - - - -
49 + * + * * + * * * * * * 50 - - - - - - - - - - - -
51 - + - - - - - - - - - -
52 - rn - - - - - - - - - -
53 - - - - - - - - - - - -
54 - - - - - - - - - - - -
55 - - - - - - - - - - - -
56 - - - - - - - - - - - -57 - - - - - - ± - - - - -58 - - - - - - - - - - - -59 - - - - - - - - - - - -60 - - - - - - - - - - - -
61 + * - + * - * + * + * -62 * + * * * * * * * * * * 63 + * - + + + * * * + * + 64 * * * * * * * * * + * * 65 ± * - + * + * * * * * * . 66 - - - - - - - - - - - -67 * * + + + * + * * * * * 68 1- + - + + - - - - - + -69 - - - - - - - - - - - -70 - - - - - ± - - - - - -
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Table 1. 

Diagnosis 

Syphilis I Mb. alii (non-syphilitic) No. 

a .. ~ le ~~ > ~ 

I cl 0· 
II. Ill. " 8 e:. Observations I. - c 141al ,Q !! Diagn. aliae 

.3 ... Q Q, ... 
" 

=~ ... 
I I 

•• I 36 
•• Icterus 37 

I 
. 

Ulcus 38 

•• 39 

•• 40 . 
•• 41 

•• 42 

•• 43 

•• 44 

•• 45 
' 

•• •• 46 
Granulom. ven. 47 

•• 48 

• Mania Cf. n• 521 49 

' 
Dement. traumat. 50 

Delirium 51 
Debil. ment. Cf. n• 517 52 
Dement. senil 53 
Alcoholism us 54 
Dement. prrec. 55 

Confus. ment. 56 
Debil. ment. 57 

I Debil. ment. 58 
1\lelancholia 59 
Psychos. 60 

•• - 61 

• 62 

•• I 63 

•• 64 

•• 65 
. 

•• 66 

•• 67 
Lepra tuberosa Cf. n• 518 68 
Lepra tuberosa 69 

I Scarlatina 70 



-36-

Tableau 1. 

- ~- ! ~.! Kahn ~ 

B.-W. R. u ---R. ~- ~-I :j ,. .. . . 0 c ...... • 0 "' c. ..:.., 
.!i ~ 

z !-= :1 0 
_, 

i ~~N 
~ 

c~ ce., t; Q -· " "' -- NC .c.gj ;< .. c. 0 i: c: 
~~ .c:l> :i: ;; :1 

~ a:::: :23 =.-0 :1 
~ :;: .. - :so :a d:: 

~ .. :a "' .... 
rll ~~ ~ Q"> <., ~u • "' 

71 15;, - * - - + - + - - - - +I 72 - - - - - - - - - - - -73 - -. - - - - - - - - - -74 - - - - - - + - - - - -75 + * - + * + * * * ± * + 
76 

* * + * * * * * * * * -77 - - - - - - - ± * + * -.78 - - - - - - - - - - + -79 - * - * * - * * * - + * 80 - - - - - - - - - ·- - -
81 

* * * * * * * * * * * * 82 - - - - - - - - - -· - -83 - - ·- - -- - - - - - - -84 + *· - * * + :ft: *· ··* * * * 85 -
[±] [±] - - - - - - - - - -

86 

* * * * * * * * * * * * 87 - - - - - - - - - - - -88 - - - - - - - - - - - -89 - - - - - - - - - - - -90 - - - - - - - - - - - -
91 - - - - - - - - - - - -92 

* * * * * * * * * * * + 93 - - - - - - - - - - - -94 

* * - * * - * * * + * -95 - + - - - - ± + * - ± -
' 

96 - - - - - - - - - - - - I 97 - - - - - - - - - - - _, 
98 - [±] - - - - ± - - - ± -99 

* * * * * * * * * * * * 100 

* * * * * * * * * * * * 101 "I• - - - - - - • -- - - - -102 

* * * + + * + * * * * -103 

* * * * * * * * * - * * 104 

* * + * * + * * * * * -105 ± * - + ± ± * * * + * * • ~ ..... - 'III1_0J.(IR , __ _. 
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Table 1. 

Diagnosis 

Syphlllo I Mb. alii (non-syphilitic) No. 
2 ... ! ~~I~ :.: ~~I I I. II. III. " " f Diagn. allae Observations ~ 

.3 8 ~ " ~> 
I I I Lepra tuberosa Cf. n• 519 71 

Lepra tuberosa 72 
Epilepsia 73 
Confus. ment. 74 

•• 75 

•' I 76 
•• 77 
•• 78 

•• • 79 
•• 80 

•• • 81 
•• 82 

Dement. prrecox 83 

• 84 
Dement. prrecox Cf. n• 520 85 

I •• Malaria ther . 86 
Epilepsia 87 
Dementia prrecox 88 
Neurasthenia 89 

i 
Epilepsia 90 

I 
Epilepsia 91 

• Epilepsia 92 

I 
93 

• Debil. ment . 94 
I • Ulcus molle Malaria ther. 95 

Scarlatina 
96 
97 
98 

•• 99 
•• 100 

•• 101 
•• 102 

I 
•• 103 

•• I lo.t 
•• 105 
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Tableau 1. 

0 z 

B.-W. R. 

106 16/9 + * - - + 
107 -+ * + * * 
108 + * + + + 
109 * * * * * 
110 * * * * * 

- + 
- * - * 
+ * 
* * 

111 
112 
113 
114 

* * * * * * * -GEl---±-

* * * * 
* 

Kabu 
R. 

* * 
* * * 

+" * * * * * * * - * 

* * * * * - - rn - -
* * * * --I::±:IC±J±GEl 
- - ± - -

115 + * - - - - ± * * - * + 
116 
117 
118 
119 
120 

121 
122 
123 
124 
125 

126 
127 
128 
129 
130 

131 
132 
133 
134 
135 

136 
137 
138 
139 
140 

* * * - - -
* * * * * * * * * 
+ * 
* * * 
* * 

* 0 

* * * * + * 
+ 

* * 
+ 

* * * - * * - + 

+ 

* + 
+ * - - 0 

- - - - -- - - - -
+ * - - ± - - - - -- - - - -

+ 

* ± 
± 

* 
+ 

* 

* + 

* * * 
+ 

* 
* 
* * * 

* 
* * - a.c. + ± ± --------------
* * * * * * * 
* * * * * * * • Serum ao 101-102 laact. 

* + 

* * * 

* * * * * -. * - * 
* * - ± 

* * 
* ± 
+ 
± 

* * * 
* 

0 

+ 
+ 
0 

* 
* + 
± 
+ 
+ 
+ 
* 0 

* 

* * * + 
* * *· * * * 
+ 
± 

* 
* 
* * * 
+ 

* 
* 
* 

* 
+ 

- 1::±:1 -

+ 

* 

* * 

- 0 -

* - * - ± -- - -
* 
* * 

+ 
± 

* 

* 
* * 

* 

±! 

* * 
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Table 1. 

Diagnosi'j 
. 

Syphilis I Mb. alii (non-syphilitic) No. 

i! ... .8 e ~~.8 ,.: .: 

I ~ . 
I. II. Ill. ~ c e E~ Dlai!Jl. aliae Observations j 8 ~ Q "" '"' " 

~~ 

'"' 
•• Ablatio retinre 106 
•• 107 

I • 108 
•• 109 
•• 110 

Ulcus molle 1920 111 
•• 112 

Ulcus m olle Jul. -30 Cf. n• 966 113 

I Gon. 114 
•• 115 

I 
' •• 116 

I·· 117 

•• 118 

• Epilepsia Aortitis luica 119 
•• 120 

•• I 121 
I •• I 122 I 

• 123 

I I Paresis 124 

•• 125 
I 

•• 126 

•• 127 
-•• 128 

•• 129 

•• 130 

Sine diagn. 131 
Sine diagn. 132 

• 133 
•• 134 

•• 135 

•• 136 
Gon. 137 

• 138 

• 139 

I•• 140 
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Tableau 1. 
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• I 147 
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•• 188 

Herpes gen. 189 

I 
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• 191 

• 192 
Gon. 193 

I I Erythrod exfol. 194 

• I Condylom. ac. Cf." n• 921 195 

•• I 196 

•• 197 

•• 198 

•• 199 

•• 200 

•• 201 

•• 202 

•• 203 

•• 204 

•• 205 

I 
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I I I 
Mania 209 
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• 211 
Dement. prrecox 212 

I Dement. prrecox 213 
Debil. mental. cf 901 Sine antec. 214 
Debil. mental. cf 932 Sine antec. 215 

Dement. senil. cf. 937 Sine antec. 216 
•• Dementia prrecox Cf. n• 930 217 

Epilepsia 218 
Epilepsia Cf. n• 928 219 
Debil mental cf. 927- Sine antec. 220 

(938 

• I Psychosis Cf. n• 925 221 
Debil. ment. Cf. n• 936 222 

I Psychosis 223 

• Malaria ther . 22~ 
Delirium 225 
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' Debil. ment. 228 
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I •• 236 
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I •• I 242 
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246 n;a - - - - - - - - - - - -
247 - - - - - - - - - - - -
248 * * * * * * * * * * * * 249 - * - + - + * * * + * -
250 * * * * * * * * * * * * 
251 *" * * * * * * + + - * * 252 - - - - - - - - - - ± -
253 - - - - - - - - - - ± -
254 - - - - - - - - - - - -
255 - * - - - ± + * * * * * 
256 a.e. - + a.e. a.e. a.e. a.e. * * * * -
257 - - - - - - - ± * - + -
258 - - - - - - - ± * - * -
259 - * - - - - + + * - * -
260 * * * * * * * * * * * * I 

261 * * + * + * * * * * * + I 
262 - - - - - - ± + * + * -
263 - * ~ "* * + * * * - - * 264 - ± - - - - - - + - + -
265 * * + * * * * * * * * * 
266 * * * * * * * * * * * * 267 ± * - ± ± * * * * * * -
268 - * - - - ± - - - - ± -
269 - - - - - - - - - - - -
270 * * * * * * * * * * * * 
271 * * * * * * * * * + * * 272 - * - - - ± - + * - + ± 
273 * * * * * * * * * - * * 274 * * * * * *· * * * + * * 275 + * - - ± * + * * * * -
276 - - - - - - - - - - - -277 * * * + * * * * * * * * 278 * * * * * * * * * + * * 279 + * - + + * * * * ± * + 280 * * + * + * * * * * * ± 
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I Cholelithiasis 246 
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•• 251 
Neurasthenia 252 
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•• 258 

• Cf. n• 942 259 

• Gon. 1920 Cf. n• 939 260 

I •• I 261 
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•• 262 

•• 263 

J •• 264 , • Cf. n• 940 265 

•• 266 

•• 267 

•• 268 
Ulcus simpl. 269 
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281 17/9 - GEl - - - - - - - - - -
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311 i - - - - - - - - - - - -312 - - - - - - - - - - - -313 - - - ± + - ± + * + * -314 :+·: I - - - - - - - - - - -315 - - - - - - - - - - - -
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Furunculosis 281 
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•• 284 

•• 285 

•• 286 
Gon. 287 
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I San us 289 

• 290 

San us 291 

•• 292 
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I San us 295 

I Sana Prostitutio 296 
Prostitutio 297 

•• Sana cf. 963 Prostitutio (15 an) 298 

•• 299 
. •• 300 

•• 301 
Sana 302 
Sana 303 

•• 304 

•• 305 

•• 306 
. 307 •• •• 308 

Sana cf. n• 968 Puella publ. 309 
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Sana Puella publ. 311 
Sana Puella publ. 312 

I 
•• 313 

Sana cf. n• 967 Puella pub!. 314 

•• I 
315 
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316 18/9 - * - - - + ± * * + * -317 - - - - - - - ± r:.jp ± '"*"' -318 + - - - - - - + .. * .. + · .. i( -319 * - + * * * * * * * * ± 320 * + - - - * + + * * * + 
321 + - - + + ± * * + * ~ 322 - - - - - - - - - - -323 * * * * * * * * * * * * 324 - - - - - - - - ± - ± j 325 

± - - * * * ± * * + * 
326 ::::::: :::r: :::::::: r :::: .·.:J ·.: +.:: ·. r:: +::: 1::: ±::: i:: :±:::.,::: ~::: i:: :*::: J::: +.::: l:::: :-tt: r:: ::::.: · · 327 - - - - - - - - - - - -328 - - - - - - - - - - - -329 - + - - - - - - - - - ....;, 
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336 - - - - - - - - - - - -337 - - - - - - - - - - - -338 - - - - - - - - - - - -339 GEJ GEJ - - a.c. ± ± - - - - GEi 340 - ± - - - - - ± ± rn ± -
341 - - - - - - - - ± - -342 - - - - - - - - - - - -343 - - - - - - - - - - - -344 - - - - - - - - - - - -345 - - - - - - - - - - - -
346 .. - - - - - - - - - .... - -347 + + - * * * * * -* * * -348 - ± - - - - - I - - - - -349 - - - - - - - - -- - -350 - - - - - - - + * + * -
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L II. III. " " f Eli! Diagn. aliae Observations - 0 
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• 316 
Sana Puella pub!. 317 

• 318 

• Cicatr. p. pap. Puella pub! . 319 

• Cf. n• 959 Puella pub! . 320 
! 

•' 321 
Sana Puella publ. 322 

• Sana cf. n• 962 Puella publ . 323 

•' ! 324 

•' ' 325 

I Sana cf. n• 961 Puella publ. 326 
I • • 327 

I • 328 

• I 329 

•' • 330 

I 
. 

I• 311 

'• 332 
Part us 333 
Part us 334 
Part us 335 

Part us 336 
I Part us 337 
I Abortus 338 

Thrombophlebitis Sepsis cf. 906 339 
Pyosalpinx 340 

Endometr. puerp. 341 

I Abortus 342 
Endometritis 343 
Abortus 344 

• 345 

•' 346 

• Rheumatism us 347 
Otitis media 348 
Rheumatism us 349 

•' I 
350 
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* * * - - -
* * -

+ - - * * * * * * * * --------
- - - ± + 
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+ -
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* * * * * * * * * * * + - + + 

* * * 
* * * * * * * * * * * * * * * * * * * * * * ± 

* * - - rn - - - -
- - - - ± ± -
± * - - - ± ± + * 

+ * 
+ * + 

* + * * * * * * + * - -- - - -
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•• 351 

•• 352 
Viti urn. cordis 353 
Dolores capi t. 354 
Dolores 35~ 

•• 356 

•• 357 

• • 358 
Atherosclerosis 359 

• 360 

•• 361 

•• 362 

• 363 

•• 364 
Sana Puella pub!. 365 

•• 366 
Sana Puella pub!. 367 

•• 
I 

Puella pub!. 368 

•• 369 

•• Cf. n• 969 Puella puhl. 370 

•• 371 

•• 372 

•• 373 

•• 374 

•• 375 

•• 376 

•• 377 
Ulcus Aug. 30 378 

•• 379 

•• 380 . 
•• 381 

•• - 382 

• 383 

I •• I 
384 

San us 385 . 
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386 18ft - - - - - - - ± * + + -
387 - - - - - - - - - - - -
388 * * * * * * * * * * * * 389 * + * * * * * * * * * * 390 - - - - -. - - - - - ± -. 
391 - - - - - - - - - - - -
392 - - - - - - - - - - ± -
393 - - - - - - - - - - - -
394 - - - - + - - - - - + -
395 - - - - - - - + * + * -
396 * - + + + * + * * + + * 397 * a.c. * - * * * - + + * * 398 * * * * * * * * * * * * 399 * + * * * * * * * * * * 400 * - - - - - * + * - + -
401 19/. * * * * * * * * * * * 402 - - - - - - - - - - -
403 * a.c. * * * * * * * * * 404 + - - + * ± ± * * * * 405 + * - - + ± ± + * + * 
406 * - a.c. * * * * * * - + 
407 - - - - - - - - - - -
408 * * * * * * * * * * * 409 - - - - - - - - - - ± 
410 * * * * * * * * * * * 
411 - - - - - - - - - - -412 - - - - - - - - - ' - -413 * * * - + * + - * * * 414 - - - - - - - - - - -415 - - - - - - - * * + * 416 - - - - - - - - - '± -417 * * * * * * * * * * * 418 * * * * * * * * * * * 419 * + * * * * * * * * * 420 II* + * * + * * * * * * 
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•• 386 
•? 387 

• 388 
•• 389 

I •• 390 

•• 391 
•• 392 
e? 393 
•• 394 
•• 395 

I Lepra Rio de Janeiro 396 
! FramboEsia Macacus Rio 397 
•• Rio de Janeiro 398 

•• 399 

•• 400 

•• 401 
San us 402 

•• 403 

•• .404 

•• 405 

Lepra tuberosa Rio de Janeiro 406 
Lepra nervosa n•• 406-459 407 

• 408 
Leischmaniosis min. . 409 

•• 410 

•• I 411 

•• 412 

•• 413· 

•• 414 

• Eczema 415 

I Eczema 416 

• Ulcus mixte 417 

•• 418 

•• 419 
Lepra tuberosa 420 
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. 
~ =a ... l>. ,:: ... .. ~-! - :so z Q " 0 .!! 2~ "6" .!! ~ -·- 'il NN .. ; -~ c. • 'C " s~ .c,> "< c. ~~:-- ... ... ~= a 

t~ 0 = -:: ~ ~ ::!~ :2 li:;::: :so ~ ~ "' ~" ~.s ~ Q.., • . 
421 19/• - ± - - - ± ± - - - -
422 - * - - - - ± + * + * 423 + *· * + * * + *· * * * 424 * * *· * * * * * * * * 425 * - * ± * * * * * ± + 

' 426 - - - - - - - - - - - I 427 + * - - - + + - - - ± I 
428 - - ± - - - - - - ± ± I 
429 - - - - - - - - - - - I 430 * * * + * * * * * * * 
431 - + - - - - - - - + + 
432 * - * - + * * - - - -
433 * + - + + * + * * * * 434 * * * * * * * * *· * * I 

435 * * * * * * * * * * * 
436 + * + - ± ± ± + * + * 437 - - - - - - - - - - -
438 - GE1 - ·- ± - ± - - - rn 
439 - - - - ± - - - - - -
440 * * + * * * * * * * * 
441 - - - - - - - - - - -
442 - * * ± + * * * * * * 443 * * * * * * * * * * * 444 * * + * * * * * * * * 445 ± * - - + + ± ± * + * 
446 - - ± - - - - - - - -
447 - - - - - - - - - - -

-448 - - ± - - - - - - - -449 - - - - - - - - - - -450 - - ± - - - - - - - -
451 * * * * * * * * * * * 452 * * * * * * * * * * * 453 * * + * * * * * * * * 454 * * * + * * * * * * * 455 - - - - - - - -· - - -
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Table 1. 

Diagnosis 

Syphilis I Mb. alii (non-sypbilitic) No. 

~ tO I'! E ~I . ,; ~ 
Q • 

I. II. Ill. ~ c .Q .. ~ .l! = E~ Diagn. aliae Observations ~ 

8 .. ~ 

j ... Q c. ... 
'"' 

=~ ... 

•• Rio de Janeiro 421 

•• n°• 406-459 422 

•• 423 

•• 424 

•' • Lepra tuberosa 425 

•' 426 

•' 427 

•• 428 

•• 429 

•• Malaria ther . 430 

•• 431 

•. I 
Lepra tuberosa 432 

433 

•• 434 

•• 435 

•• I Malaria ther . 436 

• 437 
Ulcus phageden. 438 

•• I 439 

•' I 
440 

•• 441 

•' 442 

•' 443 

•• 444 

•' •• 445 

Lepra nervosa 446 

•• 447 

Eczema 448 

•• 449 

•' 450 

•• 451 

•• 452 

•• 453 

• Eczema 454 

•• 455 
' 
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I 
• 0 .. b'" :a - olro d ~ n j! z 1::1 ;; " 8. ;; N!! ~ "S• II ·'E:S =< ~ "" l !3 ~" > a !!., I " 11:::: 

~ :i!j e= :>o ~ ..:.., ~ ~ ~d .. "' A'"' . 
456 19/• - - - - - - - - - - -
457 - - - - - - - - - + -
458 - * - - * - * * * * * 459 - - - - a.c. - + - - - -
460 * * * * *- * * * * * * 
461 - - - - - - - - - - -
462 * * + * * * * * * * * 463 * * * * * * * * * * * 464 * * * * * * * * * * * 465 * - - + * * * * * + * 
466 + * - - + * ± * * * * 467 - * - - - - - + * - * 468 * * - + + + * ± * - + 469 - - - - - - - - - - -
470 - - - - - - ± - - - -
471 * * * * * * * * * * * 472 + * - + * + * * * * * 473 * * * * * * * * * * * 474 - + - - - - ± - ± + ± 
475 - - - - - - - - - - -
476 + - - - - - - - - - -
477 - - - - - - - - - - -
478 - - - - - - - - - - -
479 * * + * * * * * * * * 480 * * + ± * * * * * * * ' . 
481 + * - + * * * * * * * 482 - - - - - - ± - - - -483 - + - - - - ± ± * ± * I 484 * * * * * * * * * * * 485 * * * * * * * * * * * 486 * * * * * * * * * * * 487 * * - + * * * * * * * 488 * + + + * * * * * * * 489 - - - - - - - - - - -490 * * * * * * * * * * * 
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Table 1. 

Diagnosis 

Syphilis I Mb. alii (non-syphilitic) No. 
~ 

til - e ~~ . .: ~ 

" .8 0 • 

I. II. Ill. .. = .. = .8 2! E~ Dlagn. allae Observations ~ 

8 .. '! ... QC. ... 

"' ~~ ~ 

•. I Rio de Janeiro 456 
•• Rio de Janeiro 457 

•• Rio de Janeiro 458 
•• Rio de Janeiro 459 
•• 460 

•• 461 
•• 462 

• 463 
•• 46! 

•• 465 
l 

•• I 466 
•• 467 

•• I 468 
Ulcus simp!. 469 

•• 470 

•• Gon . 471 

• I 472 

•• 473 

•• 474 

•• I 475 

I 
Ulcus rnolle 476 

•• 477 
Ulcus molle 478 

•• 479 

• 480 

•• 481 
Ulcus molle 482 

•• 483 

•• 484 

•• 485 

•• 486 

•. I 487 

•• 488 
Ulcus molle 489 

•• I I 490 



Tableau 1. 
• I Kahn - II . 

B.-W. R. ..... --R. .; .. i• I • .. . 
0 - ;a, so ... 6. . ., .. .!,.!I " ~ l z t:l 0 

~ 
.... "E" 't~ 

~ 
c. -- N~ .c-3 == • "C " -"::~> ~- ~ .. < "' ~~:-- ~I: :i!] :i!w:;:l ~-" 

_e !! 11: ~~ .. ;il ll. ~~ ~.5 t <.:I "' e . 
491 19/9 * * + + * * *' * * * * 492 - - - - - - - - - - -
493 - - - - - - ± - - - -
494 * * * * * * * * * * * 495 - - - - - - - - - - -
496 - 13£] - - - - ± - - - ± 
497 - - - - ...., - ± - - - -
498 - - - - - - - - - - + 
499 - - - - - - - - - - - ' . 500 - - - - - - - ± + + ± I 

I 
501 211fg - - - - - - I - - - - - ' ' 502 - - + - - - - - - - - i 503 - - - - - - - - - - -

I 504 - - - - - - - - - - -
505 - - - - - - - - - - - I 
506 * * + * - * * * * ± * I 
507 - - - - - - - - - - - i 

± ± * + * i ,' 508 - - - - - -
509 ± * + + * * * * * ' - -
510 - [±] - - - - - - ± [±] - ' 

511 - - - - - - - - - ± -
512 - - - - - - - - - - -
513 - - - - - - - - - - -
514 - - - - - - - - - - -
515 - - - - - - - - - - -
516 - 13£] - - - - - - - - -517 - - - - - - - - - - -
518 + - - * + - - - - + -
519 ± ~ - ± - - - - + -520 - I±l - - - - - - - [±] -
521 * * + + * * * * * * * 522 * * * * * * * * * * * 523 * * * * * * * * * * * 524 * * * * * * * * * * * 525 - - - - - - - - * + ± 
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Table 1. 

Diagnosis 

Syphilis I Mb. alii (non-syphilitlc) No • . a ... .8 5 ~~ . ,; ,; 

I " 
0 0 

I. II. III. ~ " .. = .8 l! E~ Dlagn. allae Observations 
~ 8 ~ Q"- .. .., ::1~ .. 
•• 491 

Ulcus molle . 492 
Psoriasis 493 

•• 494 

I Ulcus molle 495 

Gon. 496 

• 497 
Gon. 498 
Alcoholismus 499 

• Herpes Ulcus Aug. 30 500 
i 
I 

I ' Gon. I 
501 

• 502 
Pyodermatitis 503 
Gon. 504 
Gon. 505 

•• 506 

•• 507 

• Erythrodermia Cf. n• 918 508 

• 509 

I 
Ulcus molle 510 

Ulcus 511 

' 
Gon. 512 
Ulcus molle 513 

•• 514 
Epididymitis 515 

Psychosis =no 5 Sin. a. 516 

I 
Debil. ment. = n• 52 Sin. a. 517 
Lepra tuberosa = n• 68 Sin. a. 518 
Lepra tubcrosa = n• 71 Sin. a. 519 
Dement. prrecox = n• 85 Sin. a. 520 

• Mania = n• 49 Sin. a. 521 

•• = n•24 522 

•• = n•21 523 

•• 0 524 
I •• I I 525 

' 
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Tableau 1. 
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0 

.. . - :!:I - ~s "" 1>. '"" .. 
b~ = Oil Q 

~ 8. -- "il t .E~ =e .. 'li; .!! =·~ C::E.5 Nl; >. .c = > c. "" £3 .... ~E;~ ~- 3 
~-~~ Q = -~ Is ~ ~0 llo :Jm :S:a: ::0 ::0 "'d "' - Q"> • c. . 

526 211/• * * - * * * * * * + * 527 - . - - - - - - -· - -
528 * * * * * * * * * * * 529 * * * * * * * * * * * 530 - - - - - - - - - - -

. 

531 - - - - - - I - - - - -
532 - - rn - - - - - - - -
533 - rn - - - - ± - - - -
534 + * - - + - ± - * + + 
535 * * * * + * * * * * * ! 
536 :::+; - ± ± - - F - - - - -

~ 537 - - ± - - - - - * - - [ 538 ± - - - ± ± - ± * + * i 539 + - - - - - - - * + ± 
540 - - -- - - - - - - - - f 

t 
541 ± * - - ± ± + * * + * 

f 542 - - - - - - - - - - -
543 - - - - - - ,. - - - - - f 544 - - - - - - - - - - - ' 545 - - - - - - ± ! - - - - ' 

' ' 546 - - - - - - - - - - -547 - - - - - - - - - - -548 - rn - - - - - - - - -549 - - - - - - - - - - -550 * * * * * * * * * ± * 
551 - - - - - - - - - - -552 - - - - - - - - - - -553 - - - - -· - - - - - -554 - rn - - - - - ± rn rn ± 555 - - - - - - - ± ± ± 
556 - - - - - - - - - - -557 rn rn - - - rn ± - - - -558 ± * - - + + * * * - * 559 * * + * * * * * * * * 560 - - - - - - - - - - -
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Table 1. 

Diagnosis 

Syphilis I )lb. al!i (non-syphilitic) No. 
~ .. m e ~I ~ . c :> " 

.. il I. II. Ill. ~ 8 .c .. = f Elii Diagn. aJiae Observations .!! ~ Q<- E-o "' = .. E-< 

I • 526 

I 
Staphylocoda barb. 527 

•' 528 

•' 529 

•' 530 
I 

Hemiplegia 531 
Insur. ren. 532 

I •' 
Parkinsonism. Cf. n• 941 533 

534 

•' 535 

cr. n• 960 Sine antec. 536 

I·' 537 

•' 538 

•' 539 

•' 540 

•' 541 

•' 542 

•' 543 

•' 544 
I I Rheumatism us 545 

Paranoia 546 
Psychosis 547 
Cf. n• 907 Sin. an tee. 548 
Debil. ment. 549 

• 550 

Dement. prrecox 551 

! Dement. prrecox 552 
Debil. mental 553 
Dement. prrecox cr. n• 908 554 
Idiotia cr. n• 913 555 

-

I I Dement. p rrecox 556 
Dement. prrecox Cf. n• 910 557 

I • I 558 

I I •' 559 

I I Debit. ment. 560 
I 
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Tableau 1. 
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I ,; ~ 

=~ ~~ ,'l! ~ ii"' z .. o.; " 8. I I "§ .. II Q II ~- .c:.g! "E'.( ce:s.s .c: .. .:a 
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561 m;, - - - - - - - - - - -
562 - - - - - - - - ± ± ± . 
563 - - - - - - - - ± - -
564 - - - - - - - - - - -
565 - - - - - - - - - - -
566 - - - - - - - - - - -
567 + - + - - ± ± ± * +. + 
568 - - - - - - - - * - ± 
569 + + - - + * + * * * * 570 * * + * * * * * * * * 
571 * a.c. * - - + ± + * ± + 
572 - * - * + ± * + * - * 573 * * + * * * * * * * * 574 * + + * * * * * * * * 575 * * * * * * * * * * * 
576 - - - - - - - - * - ± 
577 * * * * * * * * * * * 578 * * * + + * * * * * * 579 - - ± - - - - - - - -
580 - GEJ - - - - ± - - - -
581 + - - + + * * * * * * 582 * * * * * * * * * * * 583 - - - - - - ± - - - -
584 - - - - - - ± - - - -
585 ± * - - + + * + * + + 
586 - [±] - - - - - - - - -
587 - - - - - - ..... - * - -
588 - + - - - ± ± - ± - ± 
589 - - + - - - - - + - -
590 + * - ± + + + * * * * 
591 - - + - - - - - - - -592 * * * * * * * * * * * 593 - - - - - - - - - - -594 * * - + + * * * * + * 595 * * - * * * * * * * * 
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Table 1. 

-Diagnosis 

Syphilis I Mb. alii (non-<~yphilitlc) No. 

a .. • hi ~ ,; ..: 
.8 0 • 

I. 11. III. :l !i f! e~ Diagn. aliAe Observations 
:l <.J ~ "' =!! 

E-< 

I 

I I 
Sine antec. 561 

' Dement. prrecox 562 

' 
I Dement. prrecox 563 

I 
ldiotia 56! 
Debilitas ment. 565 

San us 566 

•• I 567 

•• 568 

I 
•• 569 

•• ! 570 
. I 

I.• I I 571 

I 
•• 572 

•• ' I I 573 

•• I 574 

•• I 575 

I •• 576 
I •• 577 

' •• I Ulcus moUe 
578 

I 579 
! 

I 
Sana Sine antec. 580 

1 •• 581 

•• 582 
I Sine antec. 583 

Sine antec. 584 

. I ••• 585 

Ulcus molle Jul. 30 Cf. n• 916 586 

•• 587 

I •• 588 

•• 589 

•' I 590 
• 

•• 591 

• Eczema 592 

1 

Balanoposth. 593 

• 594 

•• I 595 
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B.-W. R. 

c z 

596 20/s + + 
597 - -

598 * * * * 599 - + 
600 - + 

601 21;, rn 
602 + 
603 * 
604 -
605 -

+ [±] -
* * * * * * - + -
- - -

- + ± -
- - ± -
* * * * - - - + 

-rn 
+ + 
* * 
+ -

+ 
* 
± 

* * 
+ 

Kahn 
R. 

oft: 

* * 

* * 
* 

-- . .... ... :. . =-. --

* * ± ± 

* * 
+ 

* * 

* 
606 
607 
608 
609 
610 

+ * + + ± + ± + * * * 

611 
612 
613 
614 
615 

616 
617 
618 
619 
620 

621 
622 
623 
624 
625 

626 
627 
628 
629 
630 

- - - - - - - - - - -
+ + + + + - * + * + * 
- [±] - - - - - - - - -
* * + * * * * * * * * 
- - - - - - - - - - -- - rn - - - - - ± ± ± 
+ - + - - + - - * + + 
- - - - - - - - - - -- - - - - - - - - - -

* * * * * * - - ± 
* * * * * * + - -

- * -
- [±] -

rn - - -- - - -m rn- -- - - -

* 
* 

- rn -
* * * * ± 

-rn 
* + 

± 

* + * * 

* * * * 
- -- -

± 

* 
* 

* 
* 

* * 

* * 

* * * * 

* ± 

± 

± 

* * 

. 
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Table 1. 

Diagnosis . 
Syphilis I Mb. alii (non-syphilitic) No. 

a .. .. 
e ~~ .8 ,; ~ •i I I. II. JII. " " .8 • E~ Diagn. aliae Observations ~ ... 

:l 
0 

~ QC. "" 
~ => u " "" I I I ' 

•• I i i 596 
•• I I 597 
•• I I I 598 

I I 
•• 1 

I I I I 599 ' 

I •• I I 
I 600 I 

I I I 
I I I I Ulcus molle 601 I •• I I i I 602 
le• I I I i I 603 

I I I I Vitiligo 604 
•• ! I 605 

I 

I •• I 606 

•• I 607 
I •• 608 

I I San us Sine antec. 609 

I •' I 610 

\ I I ' 

I I I I Gon. 611 
I I 

I 
I I 

I Ulcus molle 612 
I 

I ,. I 613 

• i •. I ! Ablatio retinre 614 
I I 615 
' 

I I I •• I I 616 

•• I I I I 617 

I •I I 618 

• i I I 
619 

I 
Epithelioma 620 

Lingua geograph. 621 

I San us Sine antec. 622 
Dement. prrecox Cf. n• 935 623 

I Epilepsia 624 
Dehil. rnent. Cf. n• 933 625 

I I I 
• I I 626 

I 
• I 627 

! Dement. prrecox 628 

I I I ! I ., Psychosis 629 

I Dement. prrecox 630 
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631 21;, + - I:±] - - - - - - - -
632 * * * * * * * * * * * 633 * * + + + * * * * * * 634 - - - - - - - - - ± -
635 * * * * * * * * * ± * 
636 - L±J - - - - - - - - -
637 I:±] ± ± - - - - - - - -
638 - -· - - - - - - - - -
639 * * + - - + - ± * * ± 
640 - - - - - - - - - - -
641 - - ± - - - - - - - -
642 I - - - - - - - - - - - ' 
643 - - - - - - - - - - -
644 - - - - - - - - - - -
645 - - ± - - - - - - - -
646 - - - - - - - - - - - ! 

647 - - - - - - ! - - - - -
648 - - - - - - - - - - -
649 * * * * * * * * * * * 650 * * * * * * * * * * * 
651 - * + * + + ± * * * * 652 - - - - - - - - - - -
653 * * * * * * * * * * * 654 - - - - - - - - - - -
655 * * + - - ± ± - - - -
656 - - - - - - - - - ± -
657 * * * * * * * * * * * 658 * * * * * * * * * * * 659 - - - - - - - - - - -. 660 - * - - - - - - - + -
661 + * * * + * + * * * * 662 * * * * * * * * * * * 663 - * - - - - ± + * + * 1\RA - .JL - - J_ .. . . 
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Table 1. 

Diagnosis 

Syphilis I Mb. alii (non-sypbllitlc) No • 
~ 

~ .8 e.: ,; .: 

! .8 0 • 

l. ll. Ul. f s:a Diagn. aiiae Observations 8 ~ Q! i-o ~ 
,~ ... 

I . 

Dement. prrecox 631 

• 632 

• 633 

' 
Imbecili tas 634 

• 635 

I 
Debil. ment. Cf. 924 636 
Dement. prrecox Cf. n• 904 637 

I 
Epilepsia 6'38 

• Debil. ment. Cf. n• 929 639 
Dement. prrecox 640 

! 
Dement. prrecox 641 
Alcoholismus 642 I Debil. ment. 643 
Sinusitis 644 

Sine antec. 645 

Sine antec. 646 

• 647 
Atherosclerosis 648 

• I 
649 

le 650 

•• 651 

•• I 652 

··I 653 

•• 654 

•• 655 

•• 656 

• 657 

•• 658 

•• 659 

•• 660 
I 

•• I 661 

•• 662 

•• 663 
•• 664 

I Sine antec. 665 
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666 21/• - - - - - - - - - - ± 
667 - - rn - - - - - - - -
668 - - - - - - - - - - -
669 - - - - + ± - + * * * 670 - - - - - - - - - - -

: 
' 

671 - - - - - - - * * * + 0 

672 - + - - - - - - - + - ! 

673 + * - * * * * * * * * 674 - - - - - - ± - - - - ' 675 * * * * * * * * * * * I 
' 676 - - - - - - - - - - - I 677 - - - - - - - - - - -678 - - - - - - - - - - - i 

679 - - - - - - - - - - - I 
680 - - - - - - ± - ± m ± ' ' ' 
681 - rn - - - - - - - - - I 682 - - - - - - - - - - 0 

I 683 - - - - - - - - - - - 0 

684 I - - - - - - - - - - -
685 - ± - - - - ± - - - -
686 + - ± ± ± + ± + * * * 687 - - - - - - ± ± * - ± 688 - - - - - - - ·- - - ± 689 * * * * * * * * * * * 690 * * * * * * * * * ± * 691 - - - - - - - - ·- - -692 - * - - - - - - - ± ± 693 - - - - - - - - - - -694 + * + * * * + * * * * 695 - - - - - - - - - - -
696 - - - - - - - - - - -697 - * - * * + * * * .+ * 698 * * * * * * * * * * * 699 + - * - - + + - - - -700 * * * * * * * * * * * 
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Table 1. 

Diagnosis 

Syphilis I Mb. aUI (non-syphilitic) No. 
~ ... • e.: ~ 

~ . 
~ .! .; 

I. II. Ill. li 
~ 

~= "" e:. Diagn. allae Observations 
<.J Q"- Eo< ~ .. ... 

I Lupus erythem. 666 
I Lupus 667 

I Lupus vulg. 668 
•• 669 

I Trichophytia 670 

• . l.ncus Cf. n° 917 671 
Exanthema 672 

! • l.ncus molle, Gon . 673 
Gon. 674 

• Gon . 675 

Sine antec. 676 
Gon. 677 

• 678 
I I Gon. 679 

Alopecia 680 

I Hyperhydrosis 681 

• 682 
Erythema indur. 683 
Lupus 684 

•• 685 
I 

•• 586 

•• 687 
l.ncus 688 

• 689 

• I 
Scabies 690 

' Gon. 691 

•• I 692 

•• I 693 

•• I 
694 

I Sine antec. 695 
I 

I 
Sine antec. 696 

•• 697 

•• 698 

• 699 
• I I I I 700 

0 
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Tableau 1. 

-B.-W. R. Kahn ~- ~-R. -~- ~-• 
" I :m,l . 0 - !~ ... 1>. ~ ... ;z; .. l>-5 " 0 

~ "~ Cl .. c. 
.;:= I I "=" Ill! ~ -- ~ 

.c.., .c" .. i< c. ==-- ~e .... :2 E., == " ~~ ~ :O:J!I :>o <-8 ::a II. '"'j Cl'"' ::a • c. 

701 'l2J. ± * ±· - ± + - ± * ± ± 
702 * * + * * * * * * * * 703 * * * * * * * * * * * 704 - - - - - - - - - - -705 - - - - - - - - - - -
706 - - - - - - - - - - -707 ± + + - - + ± * * * * 708 - * - - + ± ± + * + * 709 * * ± + + * * * * + * 710 ± * - + * ± * * * + * 711 * * * * * * * * * * * 712 * * * * * * -11- * * * * 713 + * - - - ± - - - - -714 - - - - - - - - - - -715 * * * * * * * * * * * 716 - - - - - - - - - - -717 - - - - - - - - - - -718 * * * + a.c. * ± + * * + 719 * * * * * * * * * * * ' 720 * * + + + * * * * * * 721 - - - - - - - - - - - I 722 + * - ± ± + ± - - - -723 * * * * * * * * * * * 724 * * * * * * * * * * * 725 * * * * * * * * * * * 726 - - - - - - - - - - -727 - - - - - - - - ± - -728 * * * * * * * * * * * 729 + * + + + ± + + * + * 730 + * + + + * * * * * * 731 * * + * * * * * * + * 732 * - + + * * ± + * + * 733 - - - - - - - - - - -734 * * + * * * + * * + * 735 * * * * * * * * * * * 
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Table 1. 

Diagnosis 

Syphilis I Mb. alii (noiMiyphllltic) No. 
~ .. .8 e!.: ,; ~ . = ~ I. II. III. ~ = !! e~ Dlago. aliae Observations - 8 ~ A!. 'l " .: -

•• 1 701 

I 
•• I 702 

• I Balanoposthitis 703 
•• 704 

I Sine antec. 705 

•• I 706 
•• ' 

I 707 
•• I 708 
•• 709 
•• 710 

•• 711 
•• 712 

•• 711 
Sine antec. 714 

•• 715 

•• 716 

:: I 717 
718 

•• 719 
•• I 720 

• 721 
•• 722 

•• 723 

• 724 

• 725 

•• 726 
•• 727 
•• 728 

i•' 729 

•• 730 

•• 731 
•• . 732 

•• 733 
•• 

J •• I 
734 

I - 735 
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·Tableau 1. 
• I!· I I B.-W. R. Kahn ~- I R. -!• • ·-.. • .; ~ :!:i • 

"" ~ n .. c.; " =· :so t z Q 0 II ].i ce., -.. ~ "' .u ;; Nl! .. "'=> 3 ii< Q. =::::-. l ~~ '"c :i!e+~ .. -If ~~ 11: :c .. =- :II ~ .. :II Q.ll "'"' E-<..l "; "' . 
I 

736 22;. - - - - - - - - - - -
737 - - - - - - - - - - -
738 - * + ± + + ± * * + * 739 * * * * * * + * * + * 740 - * - - - - - - - - -

' 

741 ± - ± + + * - + * * * 742 + * + + + + ± * * * * 743 * * * * * * * * * * * 744 - - - - - - - - - - -
745 - - - - - - - - - - -
746 - ± - - - - - - - - -
747 + - - + + ± ± + * + * 748 - ± - - - - ± + * - + 
749 - * - - - - - - - - -
750 - - - - - - - - - - -
751 * * * * * * * * * * * 752 - rn - ± ± - - - - - -
753 ± + - - - - - + + ± + 
754 * * + * * * + *· * * * 755 - - - - - - - - - - ± 
756 - + - - - - - - - - -
757 - - - - - ± - + * + + 
758 - - - - - - - - - - -
759 * * * * * * * * * * * 760 ± - ± ± .+ ± - + * + * 
761 * - + * * * + * * * * 762 - - - - - - - - - - -763 - - - - - - - - - - -764 - - .- - - - - - - - -
765 *· * + + * * * * * * * 
766 * * * * * * * * * * * 767 * * * * * * * * * * * 768 - - - - - - - - - - -769 I + * - + + - ± ± * - + no 1 * * + * * * * * * * * 
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Table 1. 

Diagnosis 

Syphilis Mb. alii (non1yphllltlc) No. 

a ti ! e~ 
.. ,; I ~ . I. II. III. " " .8 s s~ Dlagn. allae Observations - 0 

~ 
<>= ~ ~: j u Q"' ... t:l 

I I •' I I 
I 

! I ! 0 

I I •• 0 736 
I •• I I 737 

•• I 738 
le• I 739 ; 

I•• I I 740 
I 

I I 1 •• 
•• I i I 7!1 

742 
i I 

•• I 

I 
743 

I •• I 744 

•. I ! I 745 I 
I i I 

1 •• 1 I I Gon. 746 
i 747 

I le• I I 748 

'·· I 749 I ' I•' i I I I 750 

I ~.1 I I I 751 

' I I I I I I Sine antec. 752 

I •' l I I 75::1 
I le• I I I I I 754 

•• I I 755 

•• I I 756 
I I 

•• I I 757 
' 0 
I •• I 758 
I 

0 

•• I 759 

I •• I 760 
I I 

I 761 : •• •• 762 

•• 763 

•• 
I 

764 

•• 765 

•' I 766 

•• 767 

•• I 768 

I •• 759 
•• i I I I I 770 

0 0 0 I 
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Tableau 1. 

B.-W. R. Kahn 
R. .!:!• =-.:.!1:.. 

-!• ·-• 

771 a;, - - -
772 - - -
773 - - - ± 
774 - a.c. -
775 - - -

776 
777 
778 
779 
780 

781 
782 
783 
784 
785 

786 
787 
788 
789 
790 

791 
792 
793 
794 
795 

796 
797 
798 
799 
800 

801 '1Af• 
802 
803 
804 
805 

rnrn- - ± - - - -- - - -- - - -

* * * * * * * * * * * * * * * * * * - - - - - - - - -- - - - - - - - -- - - - - - - - -

* * 
+ 
+ 

* * * * * * * * * * * + - - - - - - - - - -
± * - ± + - - + * * * 

f·=··-~·-·=···r···.:::···,···+···r··+···~···=···r··=···l··+···i···*···l···*···r··*:: ...... -. . .......................... ····· ...................... --------··· .. ········ ...................... ·-·---. - - - - - - - -
- - - - - - - - -
- - - - - a.c. - - -

- * - * * - * * * - - - - - - - - -
* * * * * * * * * 
- - - ± + - - ± * - - - - - - - - -- * - - - - - - * 
* * * * * * * * * * * * * * * * * * 
* * * * * * * * * * 

* * * * * 

* * 
* * * 

* * * * 
* 

* * * * * 

* * 
* * * * * * * * 

* * * * * 

* 

* * 
* * * * * 

+ 

* 
+ 
± 

* * 
* * * * * 
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Table 1. 

Diagnosis 

- Syphilis I Mb. alii (non-syphilitic) No. 

~ lfl.! hi ~ > ~ 0 • 

I. II. III. ~ 0 .. e e:a Dlagn. allae Observations 
.3 <.l ... " => ... 

I I Eczema 771 
I 1 Eczema 772 

I e? 773 
Sine antec. 774 
Sine antec. 775 

I Sine antec. 776 

le? 
Sine antec. 777 

778 
Psoriasis 779 

I I Erysipelas 780 

• Diphteria 781 

•• Buenos Aires 782 
Ulcus cruris no• 782-805 783 
Pemphigus 784 
Lupus vulg. 785 

' •• 786 

•• 787 

•• 788 

I Elephant. genit. 789 
Sycosis 790 

I Psoriasis 791 
Lepra nervosa 792 

0 

• 793 
Lepra tuberosa 794 

I I 

•• 
I 

795 

•• I 796 
Lupus vulg. 797 

•• I 798 

•• 799 

• I 800 

•• 801 

•• I 802 

•• I 803 

•• I 
804 

I·· I I I 805 
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Tableau 1. 
G 

B.-W. R. Kahn ~- ~-R. -!• ~-• • 

"' 
. 

.; 
=~ • ... 1>. t: ... .. o.; se .!! ;z Q " 0 

~ t _g~ =s .. !! "' -- ~~ =< •"C = ;:. .c" > 
~ !; ;- cc;-·-

!~ ::!~ ::!E;I ~-f., -~ ~ 

~ "= < ... :I! ~ ~~ ~ • C. . Q"> . 
806 "I• - - - - - - - - - - -• 
807 ± GEi - - - ± ± - - - -
808 + - - - - - ± - - - -
809 - - + - - - - - - - -
810 - - [±] - - - - - - - -
811 - - - - - ± ± - + - ± 
812 - - - - - - - - + + ± 
813 ± + - - ± * + - + - ± 
814 - - - - ± - - - * + ..f 
815 - * - - ± + + + ·* + * 
816 - + - - - - - - - - -
817 - - - - - - - - - - -
818 - - - - - - - - - - -
819 ± - - - - - - - - - -
820 - - - - - - ± - - - -
821 - + - - - - - - - - -
822 * * * * * * * * * * * 823 - - - - ± - - - - - -
824 - * - ± + - - * -* * * 825 - - - - - - - ± ± + + 
826 - - - - - - . - - - - -
827 * "* + * * * * * * * * 828 - - - - - - - - - - -
829 * * * * * * * * * * * 830 * * * * * * * * * * * 
831 * * * * * * * * * * * 832 * * * * * * * * * * * 833 + a.c. ± - - * ± - - ± ·-
834 - - - - - - - - - - -
835 * * * * + * * * * * * 
836 * * * * * * * * * * * 837 * * * + + * * * * * * 838 - * - + * - * * * + * 839 * * * * * * * * * * * . 840 * * * * * * * * * * * 
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Table 1. 

Diagnosis 

Syphilis I Mb. alii (non .. ypbll!Uc) No. 
~ .. ;! 

8 ·I . ,; • . c 0 • 

I. II. III. ~ c .Q ~~ .8 f s= Diagn. aliae Observations ~ 0 .. 
:l <J !-< Q 10. !-< <!) =~ 

!-< 

I I I I 

I I I 

! J I . 
I Sine antec. 806 

I I I I I Sine anlec. 807 
I I 

•• 
I I 808 

I I Sine antec. 809 
I Sine antec. 810 

I 

:: I 811 
I I 812 
i I •• I I 813 

I •• I I 814 
I i•' I 815 I I 

' I I 
I I • I 816 

Ulcus 817 
I •• I 818 
' I I Ulcus molle 819 

I I Ulcus moUe 820 
I i I· I I 

I I:: I I I 821 
822 

I•' I ! 823 

•• I I 824 

I 
I 8?" •• _;) 

' 
I I Sine antec. 82o 

•. I I 827 

I I 
I 

Sine antec. 828 

•' I I 829 

I le• I 
830 

1 •• 

' I I I 8:H 

•' I I ' ! 1\32 I 
I •• i 833 

i •• I 83t 
I •• I I I 8.15 

I I •• I I I 836 

I·· I 837 

•• 838 •. I 839 

I . I•' 840 
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Tableau 1. 

-
I B.-W. R. liann 0 • 

~-
I .... I R, 

~- ·- I .. I 
. 

I 6 - ~~ h .2] 1>. ,:..:: z " O-! " 0 t =e .. t Q 

~ g; ;; NO: ~= -=-- •'i:.S ~ ,c:J> ~" a ;;< a:-. "' u "" "l'l;:l ·-" ~~ l! ~ :.:.s .. -o :lil ~ .. :lil "" 
:.:~ 

I <"' "' Eo~ :' "' l:i"" 

841 24;, * * * * * *' * * * * * 842 - - - - + - - + * ± ± 
843 * * * * * * * * * * * 844 - - - - - - - - - - -
845 - - - - - - - + * + ± 
846 - - - - - - - - - - -
847 - a.c. - - - - - - - - -
848 - - - - - - - - - - -
849 - - - - - - - - - - -
850 - - - - - - - - - - -
851 - GEJ - - - - - - - - -
852 + * - ± + * + * * * * 853 * * * * * * * * * * * 854 * * * * * * * * * ± * 855 - - - ± - - - - - - -

• 
856 + * + - + - + * * + * 857 * * * * * * * * * * * : 
858 + + - - - + ± - - + -
859 * * - ± + * ± * * * * 860 - * - - + - - + * + * 
861 - * - - ± - - - ± ± ± 
862 - * - - - - - - * - -
863 - - - - - - - ± * ± + 
864 - - - - - - - - + - -
865 * * + ± + * * * * + * 
866 - + - - - - - - - - -
867 - - - - - - - - - - -
868 * * * * * * * * * * * 869 * * * * * * * * * * * 870 * * * * * * * * * ± * 
871 - * - - ± - - + * ± * 872 - - - - - - - - - - -
873 - - - + + + - + * * * 874 - * - - - - - - - - -875 - * - ± * * * * * * * 
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Table 1. 

Diagnosis 

Syphilis I Alb. alii (non-syphiliUc) No. 

a .. ~ e.: .8 :.: ~ . 
J. JJ. JJI. " c e E~ Diagn. aliae Observations 3 8 ~ 

..~ 

Q" ... .., =~ ... 
~, I I 841 
•• 842 

I •' I 1!43 

•' 844 

•' 845 
I 

I Cong. pulm. 846 
I Neurastenia 847 
I I I Vitium cordis 1148 

I 
I I Nephritis chr. 1!49 

Sine antec. 850 
I 

' Parkinson. post Enc. 851 

•' 852 
le• I 853 

•' 854 
J Paraplegia Erb. 855 

• 856 

•' 857 

•' 858 

•' 859 
i •' 860 

I 
I I 861 •' ', •' 862 I 

I •' I. 1!63 
I • 864 ' 

•' I 865 

I •' 866 

•• I 867 

•' I 868 

•' ' 869 

•' 
I 

870 

•' 871 
I 

•' I 872 

•' 873 

I •' I 
874 

•' I 875 
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Tableau 1. 

-
B.-W. R. l{aha ~- l; • 

=-R. -!• - . • ·-
0 

.. - of ;:~ - • .d l>. . ., ;..; • " 0 !U ~ l'l Q g c. -- o; ~e .. i; -- •"C 1:1 .c,~ 3 ;< ... a::::• 1 u ·~ ~~;: --" ~ ,c; 
<-3 ::a :1. ~3 ~- :2 - ~ Q.., -. 

876 "I• - * - - ± * ± - * - ± 
877 - * - - - - - + * - + 
878 * * * * * * * * * * * 879 - * - - + - - ± * + * 880 - * - - - - ± - - - -
881 * + + * * * * * * * * 882 * * * * * * * * * * * 883 * * * - + * * * * * * 884 * a.c. - + + * * * * * * 885 - * - - - ± + ± * - ± 
886 ± - - * + * * * * * * 887 - - - - - - - - - - -
888 * * * * * * * * * *· * 889 - - ·- - - - - - - - -
890 m - - - - - ± - - - -
891 * * * * * * * ± + * * 892 * * + * * * * * * * * 893 * * + * * * * * * * * 

' 
I 

894 - * - + * * * * * * * 895 * * - * * * * * * * * 
896 - a. c. - - - + - ± * - ± 
897 - - - - - - - - - - -
898 * * * * * * * * * * * 899 * * * * * * * * * * * 900 - - - - - - - ,- - - -
901 28;. ± - - - - rn - - - -
902 - - - ± - - - - - -
903 - - - - - - - - - -
904 + - - - - ± - - - -
905 - - - - - - - - - -
906 GEl - - - - rn ± - - -
907 ± - - - - - - - -908 - - rn - - - - - ± ± 
909 - - - - - - - - - -910 GEl rn - - - GEl - - - -



Syphilis 

c 
I. JJ. III. .S 

~ 

•• 

. I 

••• 
•• •• •• 
•• 

I 

•• •• 
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•• 
•• 
• I 

I·· 
le• 
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•• 

le• 
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Table 1. 

Diagnosis 

Mb. alii (non-ayvhilillc) 

I I 
I 
I 

I I 

I I 
I 

I 

I I 
I I 

I I 

I 
I 

I 
I 
I 

Diagn. allae 

1
1 

Debil. ment. 
. San us I Delirium 
, Dement. prrecox 
! Lepra tubcrosa 
I 
Sepsis 
Sine antec. 
Dement. prrecox 

, Dement. prrecox 
I Dement. prre<'OX 

I Observations 

Sine antec. 

Sine antrc. 

Sine antec. 

Cf. n• 214 
Cf. n• 230 
Ct. n• 208 
Cf. n• 637 

cr. n• 339 
Cf. n° 548 
Cf. n• 554 
cr. Lq. c. sp. n• 76 
Ct. n• 557 

No. 

876 
877 
878 
879 
880 

81!1 
882 
RR3 
884 
885 

886 
887 
888 
889 
890 

891 
892 
893 
R94 
895 

896 
8!17 
898 
899 
900 

901 
902 
903 
904 
905 

906 
907 
908 
909 
910 



-84-

Tableau 1. 

B.-W. R. Kahn ~-R. i• 
0 !l • 

=~ if~ "' I. :z; .. o.l! :I 8. ~ ~ "~ ! ~ .. -- =s .. -~ ·!j " "< !: c. ~~ .c:., .C:::o> a 0 ::1 a::_-;; 
!; :;: ~~ .. ~ .. f !!~ :; <.a :s II. u:<!l "' ~.3 :.:~ .. c. . 

911 26/9 - - - - - - - - - -
912 - - - - - - - - - -
913 - - - - - - - - - ± 
914 * - * * * * * * * * 915 - - - - - - - - - -
916 - - - - - - - - - -
917 - - - aggl. aggl. - a.c. * * * 918 - - - + + ± - - + * 919 * * - * * * * + * * 920 * * * * * * * * * * 
921 - - + - - - - - + -
922 - - - - - - - - - -
923 - - - - - - - - - -
924 - - - - - + - - - - I 

925 * * * * * * * * * * I 

926 * * * * * * * * * * 927 - - - - - - - - - -
928 rn [±] - - - rn - - - -
929 * - - ± - * ± ± * -
930 * + - ± - * ± ± * -
931 'Dft + - - - - * ± - - * 932 - - - - - - - - - -
933 - - - - - - - - - -
934 - - - - - rn - - - -
935 - GEl - - - - - - - -
936 - [±] - - - - - - - -
937 - - - - - - - - - -
938 - rn - - - - - - - -
939 * * * * * * * * * * 940 * * * * * * * * * * 
941 ± GEl - - - - - - - -
942 + * - - - + + + * * 943 * * - + * + -* * +I 
944 - - - - - - - - - -945 * * + * * * * * *' 
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Table 1. 

. Diagnosis 

Syphilis I Mb. alii (non-syphilitic) No. 

III. el"" ! 8 ~1.8 ,: 1~&: I I. II. - = !! 1~: Dlagn. allae Observations j 8 ~ 8 " !-< " 
I I 

; I Dement. prrecox 
I·· I 

Lq. c. sp. n• 74 911 
912 

I I ldiotia Cf. n• 555 91~ 
le I I Cf. n• 49-521 914 

I I Psychosis Cf. n• 5-516 915 I I 

I Ulcus molle Cf. n• 586 916 

• 
1 •• 

Ulcus Cf. n• 671 917 

• Chancres Aug. 30 cr. n• 508 918 
I Cf. n• 506 919 

I I· I I 
Chancre 1928 Cf. n• 24-522 920 

' I 
• I I Condylom. ac. Cf. n• 195 921 

I I Epilepsia Cf. n• 207 922 
Psychosis Cf. n• 233 923 

I ' I I Debil. ment. Cf. n• 626 924 I 

• I I Cf. n• 221 925 

• I Cf. n• 206 926 
Debil. ment. cr. no 220 927 

I ' Epilepsia Cf. n• 219 928 

• Cf. n• 639 929 

I •• Cf. n• 217 930 

I • I 
I Cf. n• 187 931 
Debil. ment. Cf. n• 215 932 

I Depressio ment. Cf. n• 625 931 
Delirium Cf. n• 232 934 

I Dement. prrecox Cf. n• 623 935 

Debil. ment. Cf. n• 222 936 

I Dement. senil. Cf. n• 216 937 
Debil. ment. Cf. n• 220 938 

• Cf. n• 260 939 

• I Cf. n• 265 940 

' I Parkinsonism. Cf. n• 533 941 

• I I J,epra mixta . 
Cf. n• 259 942 

I I 
943 

I Lepra tuberosa 944 
I I I I I Lepra tuberosa 945 

I 
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Tableau 1. 

B.-W. R. KRbn lT:I R. -
" I I I 

. I 0 ;; ¢7 =~ ~= "' 1>. . .., z c. " c. ,.. ... ~ .2! ce .. lie f ~- -.; 

~ 1< I 
c. ·i: = ~; 'i=!: -~ ~ s a:::• ~ cc 

:;:~~ ·= ·~ 
0 c• ~3 :.=s ::c 

<'C ::0 "' r}:d "' ~ ~..., 
:.' c. 

946 n;, * - + - + * + + + + 
947 II - - + - + - - -
948 - - - - - - - -
949 * - 0 + * * + * * * 950 * * * + * * * * * * 
951 - - - - - - - -=-~-=- --- --952 * - * * * * * * * * 953 * - * - * * + * * * 954 * - I * I_:!!:_ * I * * I * * * 955 * - * - * * * - - + 
956 - - - - - - - - - -
957 

··*· 
- - - - - - - - -

958 - - - - :+: ± - - -
959 I*. * + - - * + - + ± 
960 +"'I:·*·: - - - :_f._:: ± - - -:...... -------· 

961 :.::F_J·.·_·_·_·.::::c+:::r:::·.·_-_-_J::::+.·.·.r::±:·.-_.r:::;t;::J.·.-.-.±:::c·.·.·.*::r:::·.·::::r.·.·.+.::: 
962 * * * ± * * * * * * 963 - :+: .. +.: - - - - - - -964 - - - - - - ± - * ± 965 - - - - - - - - - -
966 - - - - - - - - - -967 - - - - - - - - - -968 : ·±·r···-iF··r·=··r··=-·T··=--·i···+"·r-·£···,-··:::···r··:.+r-l·········i···£··, 
969 ··±···~·-·:::.··l···~···,···:::.···r··~···,···:::.···r·· :r·l··:::.···r··+·--r········~···± ···

1 
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Table 1. 

Diagnosis 

Syphilis I Mb. aiU (non-syphii!Uc) No. 
a .. ! s~ .8 ,; ~ 0 

L II. Ill. .. c e e:: Dlagn. allae Observations ~ 

8 ~ .!)! :l E-o 

" =~ 
E-o 

I 

I 
I I Lepra tuberosa I •• I 946 

Lepra tuberosa cr. n• 71-519 947 

I I Syringomyeli 918 

i Lepra tuberosa 949 
I I 

I 
. Lepra tuberosa 950 

I I I I Lepra tuberosa 

. 

I 
951 

I Lepra mixta 952 
I I I I Lepra mixta 953 

•• I ' I Lepra mixta 95-l 
I I Ll"pra tuberosa 955 
I I I I 
' I I 

I I I Lepra Jagad. 956 

I I Lepra tuberosa 957 
I I I Sine antec. Prostitutio 958 ' ' I• I I cr. n• 320 959 
I I ' Sine antec. cr. n• 536 960 

I I 
I 

I 
' 

I 
I I Sine stigm. Juct. cr. n• 326 961 ' ' I ' I I Cf. n• 323 !l62 l • 

I I I Parolitis cr. n• 298 963 
I l ,. 964 

' I ' 

\ 
Sana (.f. n• 312 965 

I I I I Ulcus moUe I I I I I cr. n• 113 966 

I Sana; PueiJa pub!. Cf. n• 314 !l67 

I I Sine stigm. Juct. cr. n• 309 !)68 

I • j PueiJa pub!. cr. n• 370 969 

I I 

I 
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Tableau 2. 
RESU.TATS DET.ULLES OBT&~US PAR LES DIVERSES METHODES 

SEROLOGIQVES. LIQUIDE CEPHALO-RACHIDIEN. 
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1 15Jg 
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1 ~ II 
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27 
28 
29 
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31 
32 
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34 
35 

* 
* 

* 
* 

:I 

* 

*I 
* * 

B.-W. R. 

* 
* 
-I 
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1 I 

* 
* 

1-
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* 

* 
+ 
* 

* * 

* * 

-- -I 

'*'* 1-
* * 
- -- -

* * 

- -
* * - -
* + * * 

Kahn 
R. 

* * - * 
* * 
±I± 

-'-1 

* * 
* * 
- + 

* 

* 
* 
* 

± 

* 

* 
* * 

I " . =~ ·-
I t I 
I ~ I 

! 

* 
* 

I* I -, 
* 

* 

* 
+ 
* 
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Table 2. 
DETAILED RESULTS OBTAINED BY THE VARIOUS SEROLOGIC..U liETHODS. 

CEREBRO-SPINAL PLlliDS. ' 

~ -
Diagnosis 

Syphilis I Mb. alii (non-syphilitic) No. 
lj .. • s~ ~ 

..: 

I .8 i 0 • 

Observations I. II. Ill. .. " Eli Dlago. aliae ~ 0 
~ 

... ~ 

j <.l Q"- ... " :>> ... 
I. J I 

I 
I 

I 1 

• I Conf. mt>nt. Cf. n• 186 2 
I • Malaria ther. 3 

I I Epilepsia 4 
Confus. ment. 5 

I 
I I I I Epilepsia 6 

I 
I Debil. ment. 7 

I 
I Dement. senil. 8 

I Epilepsia 9 
I I Confus. ment. 10 
I I I 

I D ebil. ment. 11 
I I Alcoholism us 12 
' 1:l I Deml'nt. prrecox 

i et Malaria ther. H 
I I Epilepsia 15 
I 

1 •• I Epilepsia 
Malaria ther. 16 

17 
I 

I Epilepsia 18 

• I Debil. ment . Cf. n• 182 19 
I 

I Debil. ment. 20 

I 
21 I Debil. ment. 

I Dement. prrecox 22 
I Perversitas 23 
I I I Psychosis 24 
I Dement. prrecox 25 

• 

I. I 26 

I Debil. ment. 27 
I Delirium 28 

I I Delirium 29 
I Dement. prrecox 30 
I . 

I Alcoholism us 31 

• 32 

I I Dement. prrecox 33 

• I 
Malaria ther . 34 

I I I • 35 



0 .!1 
z C! 

36 11&,, 
37 1, 

38 
39 I 
40 I 
41 17; 1 
42 
43 

44 II 45 

46 I 
47 I 
48 
49 
50 

51 I . ., I :>-

53 ' 
M 
55 

56 I 
57 
58 
59 
60 

61 ' 11;, 
62 I 
63 

64 \. 65 

ss 1 • 
67 
68 

69 I 
70 

_I _, 

-I 
*! 

-I 
:I 

* :\ 

-I 

* 
* 
+ rn 
* 
±I 
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Table 2. 

Diagnosis 

Syphilis I Mb. alii (non-syphilitic) No. 
M .. .. E.: ,; ..: i! 11 .l! h I. II. III. - = ~= I! Dlagn. allae Observations 
" 

0 ~ Q"' .... => - u <.:> .... 
I I I 

I Debil. ment. . I I I 36 
! I 

I I I 
Debil. ment. 37 

I I Epilepsia 38 

I I I .I 

1 

Dement. prrecox 39 i I 
I 

I ' I 
Epilepsia 40 

I I I I 

I I I I I I Dement. prrecox 41 
I. I I 42 I 

I I I Dement. prrecox 43 ' I I I 
' Dement. prrecox 44 

I i I I I ' Dement. prrecox t5 
I I I I I I Hysteria ·16 

I I I I I i I Dement. prrecox 47 
I Debil. ment. 48 

I I ' I Dement. prrecox 49 
I Dement. prrecox 50 

I I 

• I I Demrnt. p~recox 51 
I 52 

I I . I ' I Dement. senil l I 53 

I I I I I Dement. prreeox 54 

I I Dement. prrecox 55 

I I ! 
I ' 

\ 
I I Drment. prrecox 56 

I 

I I 
! Dement. prrecox 57 ' I I I I 
I Dement. prrecox 58 

I 
I I 1 

Dement. prrecox 59 

' 
I 

I 
Dement. prrecox 60 

' I I 
' 

\ 
I 61 

I 
I I 

I Dement. prrecox 

! I 
I I I Psychosis 62 

I 
I 

i j I Hysteria 63 
I I 

I. let I I 64 

I I I I I 
1 Dement. senil. 65 

I . I 
I I 

: Delirium 66 
' I Dement. p rrecox Cf. n• 197 67 

le• I I l\lalaria ther. 68 

I 
I 

I I I Dement. prrecox 69 

I 
I I I ' Debil. ment. 70 ' I I 
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B.-W. R. Kahn m R. I .. . 
I 0 ~ -'-= ' "' 1>. z = b~ I ~ .. lH t .E~ ce .. t Q ~-- NC 

i< I ·1: c >. =.a "ii=> 3 a:-· ... ~~ 
l~ ~ :.:.; :.:~; ::il ~ .. o" 1!. <-.;~ ..,...:; • . 

I I 
71 1a;1 - I - - - - - -
72 * + ± ± * * + 
73 rnl - - - - - -
74 - - - - - -
75 i ± I - - - - - -I 
76 rnj - - - - - -
77 I - - - ± rn -
78 I - - - - - --

I I 79 - - - - - - -
80 + - I - - - - - i 

81 - - - - - - -
82 - - - - - - -
83 - - - - - - -
84 - - - - - - - I 85 - - - - - - - I 
86 - - - - - - -
87 I - - - - - --
88 I - - - - - - -
89 I - - - - - 0 -
90 * * * ± * * -· 

I 
91 - - - - - - -92 - I - - - - - -93 - - - - ± rn -94 * * * * * * * 95 - - - - - - -
96 * * * * * * * 97 - - - - - - -98 - - - - - - -99 - - - - - - -100 - - - - - - -

101 - - - - - - -102 * * * * * * * 103 * * * * * * * 104 I - - - - - - -105 I * * * a.c. * * * 
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Table 2. 

Diagnosis 

Syphilis I Mb. aiU (non .. yphilitic) No. 

il .. .. 
e~ .8 > ..: .. 0 • 

I. II. III. " .c f Eli Diagn. aliae Observations ~ 0 ~ 
... 

:i u Q"- ... 
" =" ... 

I 
I Dement. traumat. 71 

I 
• I 72 

Dement. prrecox 73 
Dement. prrecox cr. n• 183 74 

I Debil. ment. 75 

I I I 
Dement. prrecox Cf. n• 184-199 76 
Idiotia Cf. n• 187 77 

I I Debil. ment. 78 
I I I Psychosis 79 

I Debil. ment. 80 
I 
' I Idiotia 81 

Debil. ment. 82 
Epilepsia 83 
Dement. prrecox 84 

I I Dement. prrecox 85 
I 

I Dement. prrecox 86 
Dement. prrecox 87 

•• 88 

•• 89 

( 
90 

' 

Dement. prrecox 91 
Epilepsia 92 
Debil. ment. 93 

• 94 
Debil. ment. 95 

I 
• 96 

Dement. prrecox 97 
Psychosis 98 
Dement. prrecox 99 
Dement. prrecox 100 

Parkinsonism. 101 

I• 102 

• 103 
lmbecillitis 104 

' I • 105 



106 11;. 
107 
108 
109 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
120 

121 tl ;. 

122 
123 
124 I 
125 

126 
127 
128 
129 I 

130 

131 
132 
133 
134 
135 

136 
137 I 
1:~s 

13!1 t 
140 I 

* 
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Table 2. 

Diagnosis 

Syphilis I Mb. alii (non-syphllltle) !\:o. 
~ .. j ~ 

" e~ ~ 
,: 0 • 

, I. II. III. " " ~ .. ~ I! Eli Dla~Qt. allae Observations :! 0 
~ tJ A"- ~ ~> 

I ' 

I Debil. ment. 106 l I I 

I Dement. prrecox 107 
l 

I 
I 

I 

I 
i 

Epilepsia 108 

I i I 
Debil. ment. 109 

I Dement. prrecox 110 
i I I 

I I 
I 

Dement. prrecox 111 
I I 

I I I 
Alcoholism us 112 

• 113 

I I I 
I 

I Dement. prrecox 114 

I 
Dement. prrecox 115 

I I Dement. prrecox 116 
I I Dement. prrecox 117 
I 
I Dement. prrecox Cf. n• 196 118 

Dement. prrecox 119 
Dement. prrecox 120 

I Dement. prrecox 121 
I Dement. prrecox 122 

Dement. prrecox 123 
Dement. prrecox 124 

I I 
Dement. prrecox 125 

I 
I Dement. prrecox 126 
I 

I 
I Dement. prrecox 127 

I I i 
Dement. prrecox 128 

' Dement. prrecox 129 
' 

I ' 
Dement. prrecox 130 

I I I 
Dement. prrecox 131 

l 
Dement. prrecox 132 

I Dement. prrecox 133 

' 
Dement. p rrecox 134 

• Epilepsia 135 

I 

I ' I 
Dement. prrecox 136 

I 
Dement. prrecox 137 

• I 138 

I 1: 139 

I I 

I I 140 . i 
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Kahn"' ~ 

B.-W. R. ~-R. -. ·-
= .. . 

~ ::I ~0 "' I c~., .. b-! z Q ~- N~ t .U .!! -· .;:: = .... ""=> ii< cc~- §~ :2~ ... ., ;; 

i -· 1:1: ~ .. :!" ~i ::.l <.., rn<3 !-<- • . 
141 :n;. - - - - - - - i 
142 + * 0 + - ± -
143 - - - - - - -
144 * * * * - ± + I 

145 * * * * + * I* 
146 * * a. c. I ± * - It 147 I * * * I + + * I ' 

I 148 * I * * * * * ,: 149 * 
I I * * * * 0 

150 I * I * *· ±' - 0 I+ 
151 I 221• * + 

I * 
± - + -

152 '* I * * + + I * * 153 - - I - - - - -
154 - - - - - - -
155 - I - - - - - -
156 - - I - - - - . -
157 I - - I - - - - -
158 * * * ± - - -
159 - - - - - - -
160 - - - - - - -
161 - I - - - - - -
162 - I - - - - - -
163 * - ± - - - -
164 I - - - - - - -165 - - - - - - -

' 
166 * * * * + * * 167 - I - - - - - -168 - - - - - - -169 - - - I - - - 1: 170 I - - - - - -
171 :u;, - - - - - I - I_ 
172 I ' - - - - - - 0 
173 * * * * * * ' * 174 * I * * ± * * ·+ 175 - - - - - - -
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Table 2 . 
. 

Diagnosis 

Syphilis I Mb. alU (non ... yphilllicl No. 
~ .. .. > ~ = .! e "I .8 0 • 

I. u. III. ~ 

" f Slii Dlagn. allae Observations ~ 

8 = ~· .:! .. ::l"- .. " => .. 
' i I I I I 

I I I • I 141 

I I • 142 

I I • 143 

• 14-1 

I I· 145 

I. 146 

1: 147 
148 

I 
I. 1-19 

! ' • 150 

I I 
! • 151 

I I • I 152 

I Sine antec. 153 

I I Dement. prrecox 154 
Dement. prrecox 155 

I Alcoholism us 156 

I i 
Alcoholism us 157 

I I• I 158 
I . I Dement. prrecox 159 

I I Dement. prrecox 160 

Dement. prrecox 161 

I· 
Dement. prrecox 162 

163 
Sine antec. 164 

Dementia 165 

I • 166 
I Delirium 167 
I Sine antec. 158 

: I I Dement. p rrecox 169 
Debil. ment. 170 

Delirium 171 
Dement. prrecox 1i2 

• I 173 
. • 1i4 

I I I Sine antec. 175 
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Tableau 2. 
. ' 

I 

B.-W. R. Kabn I ~-R. 
I iii• .. 

I 
. 

0 ~ ;, irs ... l. .. b.; ;z; Cl ~. ~~ =e .. t -· -l:C NC .C=; a =...: j%;~- u .. .... ~~;: e .. I la ~ :.:::! ;!l ...:.., • 1::. . 
176 N/1 - - + ± - 0 -
177 - I - - - - - -
178 - - I ± - - - -
179 - - - - - - -
180 - - - - - - - ' 

' 
181 * * * - * * * 182 - + + - - ± * 183 - - - - - - -
184 - - ± - - - - I 

I 185 - - - - - - - I 
186 - I + + - - - * •187 - - GEJ - - - -

•188 - - - - - - rn 
189 - - - - - ± -
190 - - - - - - -
191 - - - - - - -
192 - - -- - - - -
193 - - - - - - -
194 'Df• - ± - -- - - -
195 * * * * * * * I 

*196 - [±] - - - - ---197 - ± ± - - -
198 - - I - - - - -
199 - - - - - 0 -
200 - - I - - - - -

I I • I I 
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Table 2 . 
. 

Diagnosis 

Syphilis I Mb. alU (non-sypbUltlc) No. 

"' .. .8 ,: .: ~ 6 . .8 h I. II. III. ~ 
c .. ~ f! Dlagn. aliae Observations 8 ~ Q"- E-o '-' ~> 

E-o 

• I 176 
I Sine antec. 177 

Sine antec. 178 
Sine antec. 179 

Dement. prrecox 180 

• 181 

• ' Cf. n• 19 182 
Dement. pr=ox Cf. n• 74 183 
Dement. p rrecox Cf. n• 76 184 
Psychosis Sine antec. 185 

• Conf. ment. Cf. n• 2 186 
ldiotia Cf. n• 77 187 
Sine antec. Cf. n• 198 188 

•• 189 

I Sine antec. 190 

I Sine antec. 191 
• Sine antec. 192 

Sine antec. 193 

• 194 

• 195 

I I Dement. prrecox Cf. n• 118 196 
Dement. prrecox Cf. n• 67 197 

Cf. n• 188 198 
Dement. prrecox Cf. n• 76-184 199 

' I Dement. prrecox Cf. n• 74 200 
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Annex 3. 

LIST OF INSTITUTIONS WHICH SUPPLIED 
SPECUIENS OF BLOOD AND OF CEREBRO-SPINAL 

FLUID TO THE CONFERENCE. 

ARGENTINE: The Facully of Medicine, Buenos Aires (Professor 
Pedro L. Baliiia, Professor of Dermatology and 
Syphilology). 

BRAZIL: The Dermatological Clinic of the Facu/ly of Medicine, 
Rio de Janeiro (Professor Edouardo Rabello). 

Gaffree and Guinle Foundation, Rio de Janeiro 
(Dr. Moura Costa). 

Prophylaxis Service for Venereal Diseases and Leprosy, 
Rio de Janeiro (Professor 0. da Silva Araujo). 

URUGUAY: Central Dispensary (Director: Dr. Hector del Campo; 
Assistant: German de Salterain). 

Dispensary No. 1 (Professor Jose Brito Foresti; 
Chief of Clinic: Dr. G. Bocage). 

Dispen.~arg No. 2 (Director: Dr. J. J. Canabal; 
Assistant: Dr. Ricardo Bombet). 

Dispensary No. 3 (Director: Dr. Mario Taglioretti). 
Dispens.ary No. 7 (Director: Dr. Pedro Raul Alonso; 

Assistant: Dr. RaUl Buenafama). 
Dermatological and Syphilitic Polyclinic (Dr. Jose May). 
Vilardeb6 Hospital (Dr. Walter Martinez). 
Mental Colonies (Dr. Walter Martinez). 
Pasteur Hospital (Professors Mussio Fournier, J. P. 

Urioste, R. Silva and Juan C. Pia). 
Fermin Ferreira Hospital : Leprosy (Dr. Ernesto 

Stirling). 
Service for the Sanitary Inspection. of Prostitutes (Direc

tor: Dr. Baldomero Cuenca y Lamas). 
German Segura Pavilion (Director: Professor M{lximo 

Halty). 
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Annex 4. 

DESCRIPTION 
OF THE VARIOUS METHODS EMPLOYED 1 

l\lethod employed by A. de Assis. 

1. Method employed. 
Technique of the Institute "Vital Brazil " (see the Bulletin of 

the Institute" Vital Brazil", No. 2, December 1927, pages 14-43). 
Devised by A. DE Ass1s and slightly modified later by him. 

2. Principles. 
Complement fixation. Heated sera. A cholesterinised extract of 

ox-heart as antigen. Guinea-pig serum complement and an anti
sheep h::emolytic system. The essential details of the method are 
given below. 

3. Advantages. 
Great sensitiveness combined with a high degree of specificity. 

In addition to these essential advantages, the antigen chosen is 
stable and easy to prepare and keeps well. The whole reaction is 
economical in cost. 

4. Temperature, and Reading of Results. 
Fixation takes place in a water-bath at 37• C. for an hour. Sensi

tised sheep cells are then added and the tubes are replaced in the 
water-bath. Negative results may be recorded as soon as h::emolysis 
is complete in all the respective tubes; positive results should be 
watched for half an hour and the final reading should not be taken 
before this time. 

5. Number of Tubes required for each Serum. 
Three- two for antigen and serum and one for serum control. 

6. Number of Pipettes required for each Test. 
A 1 cc. pipette graduated in tenths for each serum. For the 

other reagents the following pipettes are necessary: 

(a) A 10 cc. pipette graduated in tenths for the salt solution; 

(b) ·A 2 cc. pipette graduated in tenths for the antigen; 

(c) A 5 cc. pipette graduated in tenths for the complement 

1 The following descriptions have hef'n !IUppllt"d by the participants them~tlves; 
any appreciation of the Ringle method must therefore be regarded as the personal 
opinion of the author concerned. 
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(a long pipette with well-separated graduations is preferable); 

(d) A 5 cc. pipette graduated in tenths for the corpuscles; 

(e) Two pipettes for the hremolysin: one 1 cc. graduated in 
tenths for the measurement of the quantity required for sensiti
sation; the other, 0.1 cc., graduated in hundredths and employed 
in the titration of the hremolysin. This latter is optional. 

7. Apparatus necessary. 
Two water-baths, one working at 37o C. and the other at 55° C. 

An electric centrifuge capable of at least 1,800 revolutions per minute. 
A 15 cc. centrifuge tuhe graduated in tenths for preparation of the 
corpuscle suspension. It is strongly recommended that neutral 
glassware should be used. 

8. Essential Details of the Method. 
(a) Inactivation of the Patient's Serum. - The serum used for 

the test inust be heated for fifteen minutes at 550 C. if tested within 
twenty-four hours of collection of the blood. If there is a longer 
interval before the serum is tested it must be heated twice for ten 
minutes at 550 C., the first time shortly after the separation of the 
serum and the second time immediately before the test. In the 
meanwhile it must be kept at low temperature. Cerebro-spinal fiuids 
are examined without previous heating. 

(b) Complement. - A mixture of sera taken from at least three 
male adult guinea-pigs which have been left to fast for twelve hours 
before bleeding. The animals are bled on the evening preceding 
the test-day and the sera are left in contact with the blood clot in 
the refrigerator during the night. After having been centrifuged 
for a short time, the clear sera are mixed, and a dilution in physio
logical saline of 1 in 20 is made. This is titrated each day in the 
presence of the" test dose " of antigen suspension (0.2 cc.), employing 
increasing doses of the complement dilution from 0.1 cc. to 0.8 cc., 
the contents of all the test-tubes being made up to 1 cc. with saline. 
After an hour's incubation in the water-bath at 37o C., sensitised 
corpuscles are added and the test-tubes are replaced in the water
bath for half an hour. At the end of this time "the unit of comple
ment" is read- that is to say, the smallest amount of complement 
which has produced complete hremolysis. For the test proper, 
0.005 guinea-pig serum must be added to this amount (i.e., 0.1 cc. 
of the 5 per cent. complement dilution). This is termed "the 
corrected unit ". 

(c) Anti gen. Cholesterinised Alcoholic Extract of Ox-heart pre
pared according to a Modification of the Sachs Method. -The muscular 
portions of several ox-hearts are minced and rapidly dried in a 
Faust-Heim apparatus. They are then pulverised and carefully 
sifted. Preliminary extractions of the powders with absolute alcohol 
tlO per cent volume) for eight to ten days at 37o C. show lf it is 
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possible to obtain positive Wassermann reactions with sera definitely 
known to be positive (secondary stage of syphilis) and with cerebro
spinal fluid (untreated G.P.I). Extracts of heart powder which give 
negative results in these cases are discarded. The samples of ox
heart powder giving clear-cut positive reactions are then pooled, 
extracted with absolute alcohol (10 per cent volume) and kept at 
a temperature of 37o C. for at least twenty-five days, being shaken 
daily for an hour in a shaker. The extract is then filtered and allowed 
to mature at a low temperature for at least thirty days. During 
this period a precipitate forms, which is removed periodically by 
filtration until nothing more comes down. 

The amount of cholesterin (Kahlbaum) to be added to the extract 
is ascertained by means of comparative titration with a standard 
antigen, to the end that closely comparable results are obtained with 
a certain number of known positive and negative sera. These pre
liminary titration& are performed with small quantities of extract 
to which increasing doses of 1 per cent solution of cholesterin in 
alcohol have been added. The final addition of cholesterin to the 
total volume of the extract should be made at once and at room 
temperature, the exact amount of crystallised cholesterin being 
calculated from the preliminary titration&. 

The antigen, when kept at room temperature and in the dark, 
preserves its complement-fixing properties for several years. 

The dilution of the antigen to be used in the tests should be pre
pared immediately before use, in the following manner: nineteen 
parts of physiological saline are placed in a chemically clean Jena 
or Pyrex test-tube. One part of antigen is now run very slowly on 
to the saline down the side of the tube, and mixed with the saline 
by very slowly rocking the tube from side to side, so that a strongly 
cloudy opalescent homogeneous suspension is obtained. Two-tenths cc. 
of this suspension are used as a " test dose ", not only for the 
preliminary titration of the complement (see above), but also in the 
test proper. 

(d) H remolytic System. - Defibrinated sheep's blood is washed 
three times in an excess of sterile physiological saline solution, the 
last washing being performed in a 15 cc. centrifuge tube graduated 
in tenths. The final centrifugation must be continued for twice as 
long a time as was found necessary to throw down the corpuscles 
in the preceding washing. The volume of the packed cells is directly 
read on the graduations of the centrifuge tube. From this volume 
a 5 per cent suspension is prepared. Two-tenths cc. of this suspension 
are used in the tests. 

The anti-sheep hremolysin is titrated with the above dose of 
corpuscles and 1 cc. of the 5 per cent complement dilution, the 
contents of all the test-tubes being made up to 1.5 cc. with physio
logical saline. After half an hour's incubation in a water-bath at 
37° C., the smallest quantity of hremolysin producing total hremolysis 
is noted as being "the hremolytic unity". From five to ten hremolytic 
units of hremolysin are employed to sensitise the dose of corpuscles. 
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(e) Saline Solution. - This is prepared with redistilled water 
and .Merck's NaG/ puriss. (0.85 per cent). Sterilisation Of the solution 
is carried out in the steamer at 1000 C. 

(f) The Test proper. - Three tubes are required for each spe
cimen. Patient's serum is first delivered as follows: 0.2 cc. (test
tube 1), 0.1 cc. (test-tube 2) and 0.2 cc. (tube 3, the serum control). 
The "test dose " of antigen (0.2 cc.) is now delivered into tubes 1 
and 2 and the mixture at once gently shaken for about five sec01id.s. 
The racks are now set aside for half an hour at room temperature 
when the "adjusted unit " of complement is added, and the volume 
in each tube is brought up to 1 cc. with saline, the tubes being well 
shaken and placed for an hour in the water-bath at 37° G. Sensitised 
red cells are then added (final volume In each test-tube: 1.5 cc.), 
and the racks are replaced in the water-bath for half an hour. The 
negative results niay be read before the expiration of this period, 
as soon as complete hremolysis has taken pl~ce in all the respective 
tubes. Positive reactions may be finally read after half an hour, 
due regard being paid to the progress of the reaction in the controls. 
The results are recorded as follows: 

++++ Complete absence of hremolysis ("strongly positive"). 
+++ Very slight hremolysis. 
+ + Marked hremolysis. 
+ Advanced hremolysis ("weakly p~sitive "). 
± Very slight inhibition of hremolysis. 

Complete hremolysis ("negative"). 

(g) Cerebro-spinal Fluid. - The test of the fiuid is made in the 
same way as with serum, slight modifications being made only in 
regard to the doses to be employed, which are as follows: 1 cc.; 
0.5 cc.; 0.2 cc.; 0.1 cc. Five tubes are employed instead of three 
as with serum. 

:Ueinieke's Clarifieation Test, as performed by Eduardo 
Dussert-.JoUand. 

1. Material used. 
Test-tubes 8 em. by 1 em., graduated pipettes and test-tube 

racks. 

2. Reagenl& used. 
Original l\leinicke extract, a 3.5 per cent solution of sodium 

chloride and a 1 per cent solution of carbonate of soda In 3.5 per cent 
sodium chloride. 

3. Technique of the Test (Qualitative ·Macro-reaction). 
0.2, 0.2, 0.2, 0.1 and 0.2 patient'• serum Is placed In five test

tubes; 0.01. 0.015, 0.02, 0.04 and 0.03 per cent carbonate of soda 
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solutions are then prepared as follows: 4 cc. of 1 per cent Na,C0
3 

are mixed with 96 cc. of3.5 per cent saline solution, thus giving a 
0.04 per cent solution. If we .mix one part of this solution v.ith one 
part of 3.5 per cent salt solution, we obtain a 0.02 per cent solution. 
If we mix one part of the latter with one part of the salt solution, 
we obtain a 0.01 per cent solution. One part of the 0.01 per cent 
solution mixed with one part of the 0.02 per cent solution gives us 
a 0.015 per cent solution, and one part of the 0.04 per cent solution 
mixed with one part of the 0.01 per cent solution gives us a 0.03 per 
cent solution. · 

Ten cc. of each of these solutions are now heated in a water
bath to 56° C. One 1 cc. of antigen having been placed in each of 
five dry test-tubes, these are simultaneously heated to 56o C. in the 
water-bath and are then mixed with the solutions of sodium carbo
nate. The freshly prepared antigen suspensions are now replaced 
for two minutes in the water-bath to mature, and 0.5 cc. of each 
antigen suspension is delivered Into the corresponding tube. Each 
serum is thus tested with five antigen dilutions. The first is a sus
pension made with 0.01 per- cent of carbonate of soda, the second 
with 0.015 per cent, the third with 0.02 per cent, the fourth with 
0.04 per cent and the fifth with 0.03 per cent. (In order to bring the 
contents of the fourth tube up to the requisite volume, 0.1 cc. of 0.04 
per cent carbonated saline is added.) The fifth tube is for the micros
copic reaction. Immediately after the antigen has been mixed with 
the serum, a drop of the mixture is placed on a slide, which is set 
aside for an hour in a moist chamber at a temperature of 200 C. 
The drop is examined under a very low magnification. If the result 
is negative, the field is uniform; if it is positive, discrete clumps 
are observed. After the drop has been taken, 0.1 cc. of 1 per 1,000 HCl 
is added to the tube, and all the results are read microscopically 
on the following day. I 

It is desirable, but by no means obligatory, to test the solution 
of carbonate of soda. This is done by placing into each of five test 
tubes 0.2 cc. of 3.5 per cent saline solution and then adding to each 
tube 0.5 cc. of one of the various antigen suspensions. The tube 
containing the antigen with 0.01 per cent soda should clarify in about 
sixteen to eighteen hours when kept at a temperature of 200 C. The 
tube with 0.015 per cent clarifies partially but definitely. Only the 
tube with 0.02 per cent may show slight clarification; neither the 
tube at 0.04 per cent and 0.03 per cent must show any clarification 
whatsoever. 

The results are read after sixteen to eighteen hours at 200 C. 
Tlie more clearly positive the test, the more marked is the clarifica
tion and sedimentation. Certain very positive sera only clarify in 
No. 4 tube. Negative reactions remain turbid. 

• The most Important tubes arf' those containing 0.015 per c.-ent soda and 0.03 
per Ct>nt sensitised with HCI, and we confined our present work to these tubes 
because of the 1peciaJ circumstances. 
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Outline of T.ehnique of Kahn TesL 

1. Mtlhod u5M. . 
The Kahn tesL 

2. Principles of thi& Mtlhod. 
The Kahn test is a precipitation method for differentiating 

syphilitic from non-syphilitic :serum with the aid of a specially 
prepared cholesterinised alcoholic extract. The test has been deve: 
loped in conformity with the following requirements for optimum 
precipitation: • 

(a) .A.nli~n. - An optimum concentration of lipoids in the 
antigen is essential for correct sensitiveness of the antigen with 
syphilitic serum, excessive or deficient concentration preventing 
precipitation. This quantitative relation between concentration of 
an antigen and its sensitiveness makes possible the preparation of 
antigens of uniform sensitiveness for the Kahn reaction, in spite 
of variations in antigenic lipoids of heart muscle from which the 
antigens are prepared. the antigens being brought to the desired 
sensitiveness by merely adjusting their lipoid concentration. 

(b) .Antigen Swpemion. - The proper physical state of the 
antigen suspension of lipoids is necessary for high sensitiveness. 
The suspension should contain a minimum amount of physiologic 
salt solution and the lipoid aggregates must be dispersable In serum. 
This state of the antigen suspension plays an Important rOle, not 
only in the sensitiveness, but also in the rapidity of the Kahn reaction. 

(c) Sawn and .Antigen Swpemion. - Correct quantitative 
relation between the serum and antigen suspension Is essential for 
proper sensitiveness. This relation may be summarised as follows: 
(1) The largest volume of antigen suspension with which a given 
serum volume will react depends on the potency of the serum. The 
serum volume must contain a supply of syphilitic units or reagin 
adequate to react with the antigen suspension. When the latter Is 
in exceu, no precipitation reaction takes place. (2) For precipitation 
reactions with all syphilitic sera. without regard to potency, lt Is 
essential that some minimum volume of antigen suspension lh rela
tion to the serum volume be employed. There must be a aufflcient 
number of antigen units (lipoid particles) available In the suspension 
so that the aggregates formed after contact with the reagin units 
will be sufficiently large to come within the range of vlsibil1ty. This 
relation between antigen suspension and serum enables the use or 
a proportion of these reagents which Is desirable for proper sen
sitiveness ln the Kahn reaction. 

(d) Shaking. - Shaking of the mixture of serum and antigen 
suspension br:Ings the precipitation reaction to rapid completion. 
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Shaking hastens the collision between the serum-antigen interacting 
particles and undoubtedly helps to explain why the Kahn reaction 
is completed in three minutes instead of after hours of incubation. 

(e) Dilution versus Concentration.- Dilution of the mixture of 
serum and antigen suspension should be minimum to obtain sensitive 
reactions. Increasing the volume of mixture with salt solution 
tends to reduce sensitiveness. Based on this fact, in the Kahn reaction 
the serum is used in an undiluted state and the antigen suspension 
contains a minimum amount of salt solution. 

3. Advantages of this Method. 

Technical: 

(a) Practical· steps evolved for bringing antigens prepared 
from different heart muscles to a standard degree of sensitiveness; 

(b) Stability of antigen; 

(c) The use of but three reagents- antigen, salt solution 
and serum; 

(d) Relative simplicity of technique, minimising thereby the 
sources of error; 

(e) Rapidity in obtaining results; 

<n Availability throughout the world in the tropics, 
field laboratories, etc. 

Clinical: 

(a) High degree of specificity combined with sensitiveness; 

(b) Clear-cut reactions, minimum number of border-line 
reactions; 

(c) Aside from the regular Kahn test, several processes as 
an additional aid to clinicians in their diagnosis and treatment 
of syphilis: 

(i) Quantitative process with serum as an aid in studying 
the serological ellect of therapy; 

(ii) Qualitative process with spinal fluid corresponding 
to regular Kahn test with serum; 

(iii) Quantitative process with spinal fluid as an aid in 
studying the serological ellect of neuro-syphilitic therapy; 

(iv) Presumptive processes with serum and spinal fluid 
more sensitive than the regular processes owing to the employ
ment of an antigen (sensitised) which is more potent than 
standard antigen; 

(v) Special processes, including microprocesses with 
serum and spinal fluid, and process with chancre fluid. 
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R~starCh. -The Kahn test especially lends itseU to the application 
of research by physical and biological chemists as well as by aerologists. 

4. Tmrperalure at which the Reaction is carried out. 
(a) The serum is heated for thirty minutes at 560 C. 
(b) The test is performed at room temperature. 

5. Rtading of Results. 
After three minutes' shaking. 

6. T~st-tubes used for One Serum. 
Three tubes. 

7. Pipdtes used for One Test. 
Three pipettes. two of which may be used for a series of tests. 

8. Other Apparatus rrquired. 
Centrifuge for separating serum ·from blood-clots. 
Water-bath for heating serum at 560 C. for thirty minutes. 
Test-tube rack. 

In laboratories where large numbers of tests (thirty or more) are 
made daily, a shaking apparatus is of considerable help. 

9. Other Detaiu of the Method. 

I. APPARATUS. 

(1) Test-tubes for performing test (with serum and spinal fluid) 
are about 7.5 em. in length and 1 em. in diameter. 

(2) Yials (with straight wall and flat bottom) for preparing antigen 
suspension are about 5.5 em. in length and 1.5 em. in diameter. 

(3) Pipettes: 10 cc. graduated to 0.1 cc., 1 cc. graduated to 0.01 cc., 
and 0.2 cc. graduated to 0.001 cc. 

(4) The test-tube rack is made of sheet copper, 3 Inches wide, 
111

,'1 lnches long, 2"/• inches high, and consisll of three ahelves, the 
upper and middle ones containing three rows of ten holes, each 
approximately half an inch in diameter. The centre row of holes 
are ofhet half an inch. 

(5) Shaking apparatua may be of any construction that will hold 
the test-tube racks employed. The required speed is 275 oscillations 
per minute, with a stroke of an inch and a-half. 

(6) Water-bath (560 C.); centrifuge and centrifuge tubes may be 
of any make that will be found convenient In the particular labora
tory. · 
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II. REAGENTS. 

(1) Antigen. - For preparation and standardisation of antigen 
for Kahn test, see The Kahn Te.d (Williams and Wilkins, Baltimore). 
An antigen once standardised maintains its titre indefinitely. Antigen 
should be kept in the dark at room temperature. When subjected to 
cold, a precipitate may be thrown down, which can be redissolved 
upon warming in a water-bath. Only chemically clean and dry glass 
vessels should be used for storing antigen, and the cork stoppers should 
be covered with thin high-grade tinfoil. 

(2) Serum.- The blood specimen should be centrifuged to remove 
clot and cells. The serum must be entirely free from cells or other 
particles. Previous to its use in the test, the serum is heated in a 
water-bath at 56• C. for thirty minutes. When serum that has been 
heated is kept overnight in the ice box, reheating for ten minutes at 
56• C. is necessary before using in the test. 

(3) Physiologic Salt Solution. -A solution is prepared of 0.9 per 
cent sodium chloride (chemically pure) in distilled water. 

III. RoUTINE (DIAGNOSTIC) TEST WITH SERUM. 

This is a three-tube test. Each tube contains a diiierent proportion 
of serum and antigen suspension according to the following outline: 

Antigen suspension, cc. . . . . . . . . . 
Serum, cc.. . . . . . . . . . . . . . . 

:-lo. 1 

0.05 
0.15 

No.2 

0.025 
0.15 

No.3 

0.0125 
0.15 

It is well to have everything arranged before mixing the antigen 
with salt solution for the test. Have racks set up, tubes numbered, 
sera heated and pipettes ready for reassuring antigen suspension and 
serum. For measuring the 0.05 cc. quantities of antigen suspension, 
mark oii these amounts on a 1 cc. (graduated to e.o1 cc.) pipette 
with a wax pencil. For measuring the 0.025 and 0.0125 cc. quantities, 
usc 0.2 cc. (graduated to 0.001 cc.) pipettes, on which these amounts 
are also indicated with a wax pencil. 

Performance of Test. 
(1) Preparation of Standard Antigen Suspension.-· Mix antigen 

with salt solution according to required titre. Thus, if the titre is 
1 cc. antigen plus 1.1 cc. normal saline, mix the antigen as follows: 
(a) 1\leasure 1.1 cc. saline into a standard antigen suspension vial; 
(b) measure 1 cc. antigen into a similar vial; (c) pour the salt solution 
into the antigen, and as rapidly as possible (without waiting to drain 
the vial) pour the mixture back and forth six times to ensure thorough 
mixing; (d) allow the antigen suspension to stand for ten minutes 
before using. The suspension should not be use4 after thirty minutes, 
standing. 
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One may mix more than 1 cc. of antigen with a proportionally 
larger amount of salt solution, but not less than 1 cc. This amount, 
when mixed with saline, will be sufficient for about fifteen tests; 
2 cc. of antigen mixed ·with saline will be sufficient for about thirty
five tests. 

(2) .UMSuring Antigen Suspension. - After the antigen suspen
sion has stood for ten minutes, shake it well and measure 0.05, 0.025, 
and 0.0125 cc. amounts for each serum, delivering the suspension to 
the bottom of the tubes. When employing the standard rack which 
contains thirty tubes, measure 0.05 cc. amounts in the tubes of the 
first row, 0.025 cc. amounts in the tubes of the second row, and 
0.0125 cc. amounts in the tubes of the third row. 

(3) .lltt~Suring Strum. - The serum should be added as soon as 
possible after the antigen suspension has been pipetted, to avoid 
undue evaporation from the suspension. When examining large 
numbers of sera, it is well for one worker to measure the antigen 
suspension and for another to follow with the sera. Add 0.15 cc. 
serum to the 0.05, 0.025 and 0.0125 cc. amounts of antigen suspension, 
and shake the rack of tubes vigorously for a few seconds to ensure 
thorough mixing of the ingredients. The rack can now be set aside 
until the remaining tests are ready for .the regular three-minute 
1haking period. 

(4) Controls. -· At least one positive and one negative serum 
control should be included with each series of tests. Every serum 
giving a positive reaction should be examined to establish that it is 
free from red cells or foreign particles which might be confused with a 
specific precipitate. Dilute 0.1 cc. serum with 0.3 cc. saline. Shake 
well and examine for particles. If particles are present, the serum 
should be recentrifuged and retested. 

(5) Shaking. - During the three-minute shaking period, it is 
important, not merely to agitate the rack of tubes, but to see to it 
that the fiuid within the tubes are vigorously agitated. When shaken 
by hand, one may Jhake three one-minute periods with short rest 
periods. When a shaking machine Is employed, Ita speed should be 
275 oscillations per minute, with a stroke of an )ncb and a-half. 
Hand shaking should approximate this speed. 

(6) Addition of Suli~. - After the tests have been shaken, add 
1 cc. saline to each tube of the flnt row of the rack (containing the 
0.05 cc. amounts of antigen suspension) and 0.5 cc. saline to the 
remai.lling tubes. Shake sufficiently to mix Ingredients. 

(7) Remling RauU.. - The result• are read after the addition of 
the salt 10lution. Optimum reading condition• In each laboratory 
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should be determined by trial. The following points will be found 
helpful: (a) When utilising daylight for reading the tests, it is well to 
have but one source of light coming from a single window immediately 
in front of the reader. It will be found satisfactory to shade the upper 
and lower portions of the window, narrowing the source of light to a 
section several feet in height. Light from any other windows near the 
reader should be dimmed by lowering the window shades. (b) \\'ben 
holding the rack In front of the exposed section of the window, the 
definitely positive and the negative reactions are readily diflerentiated 
without lifting the tubes from the rack. (c) In case of weak reactions, 
examine each tube individually, lifting it several inches above the 
eye-level and slanting it until the fluid is spread into a thin layer. 
The precipitate will then become readily visible. 

Those preferring magnification will find the microscopic mirror 
helpful. Place mirror on reading table with concave surface upward. 
Hold the tube In slanting position two to three inches above the mirror 
and examine the Image in the mirror. Both daylight and artificial 
light may be employed. One may also utilise an ordinary hand lens 
for reading the tests. A two- or three-fold magnification will be 
found satisfactory. Some workers prefer the use of a slit-light arrange
ment, the source of light being an electric bulb enclosed in a box 
which is provided with a narrow slit. 

As far as possible, workers should limit themselves to one method 
of reading. The occasional use of magnification by readers who 
usually do not resort to it will be likely to affect the uniformity of their 
reading scale. It should be emphasised that certain highly magnifying 
agglutinoscopes show particles In serum alone, and are thus unfit for 
use in this test. The magnification must be sufficiently low as to as_sure 
opalescent and clear-cut negative reactions, with entire freedom from 
visible particles. 

(8) Interpretation of Results. - A definite precipitate suspended 
in a clear medium is read ++++· Proportionally weaker reac
tions are read + + +. + +, + and · ± respectively. The final results 
is the average of the readings of the three tubes, as indicated in 
Table 1. 

TABLE 1. OUTLINE OF KAHN TEST AND INTERPRETATION OF RESULTS. 

• Tube 

Serum: Antigen 
suspension . . 3: 1 

Antigen suspension 
cc. . . . . . . 0.05 

Serum (heated at 
56° C. for thirty 
minutes) cc. . 0.15 

Completion of test 

Tests are shaken 
6: 1 12: 1 three minutes, 1 cc. 

salt solution is added 
0.025 0.0125 to first tube and 0.5 cc. 

to other two tubes 
and results are read. 

0.15 0.15 
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INTERPRETATJOI'( OF RESULTS. 

++++ 
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+++ 

+++ 
++ 

"± 

± 

+ 

++++· 
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++++-
++++ 

++++ 
++++ 

++++ 
+++ 

++ 

+ 
+ 

Final result 
(a,·era~f rNctlona 

of tubes) 

++++ 

+++ 

++ 

+ 

± 

(9) Rtet~nling RuulU. - llake a permanent record of findings In 
all tubes of each test at time of reading. Preferably, the tests should 
be read independently by two separate worken. Wben two workers 
are not available, the original reading should be checked by the 
1ame worker after a short intervaL 

(10) Procedure with leu than Three Tuba.- If there Is insufficient 
serum for the three-tube test, examiJ:.e and report as follows: 

(a) If enough serum for two tubes, employ the lesser amounts 
or antigen auspension; report as a two-tube test. 

(b) If enough for one tube, employ the least amount of antigen 
suspension; report as a one-tube test. 

• Weakly potent ,_. ohow moot marked predpltallon In the third tuhe heeauH 
• small amtJUnt of real(ia J'e8da belt witb a tmaJI amount of antigen su•pen•ltm, the 
ft'latively .. .._ IIJOOUDla of -loa Ia the lint two tu!Jft beln& lnhlbllor)' to 
pneipitaU. .... 
~,. potent lft1l ohow + .,._ .,._ .,._ predpltatlon In each tube; but, owiRJI to the 

dlllerent ...,_,to of antll!m ouo~olon empluyerJ. the preclpltat.. an ol unequal 
loulk, brine tvealat Ia the lint tube and lea•t In the l••t tube. 

In rare Ulltanceo, an atypical reaction lo obtained In which precipitation lo marked 
ia the nnt tube and weak or a~Uve in the leWnd and third tubes. In 1uch • ea,.e, 
• 'ltaanUtetive tat 11bouW be rrw'Je and. II the re.utt AI twenty unlta or more, the •tua· 
litali've nos.eUtm IJJiay be wn•illerft.l •++-&-; t1 leH than twenty unlll, the reaulll 
of the quololall>'e nrocUoa ahould be nertqjed. 
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(c) If less than 0.15 cc. serum is available, a one-tube test 
(micro test) may be made by employing ten parts of serum to one 
part of antigen suspension. Thus, if 0.05 cc. of serum is available, 
it is employed with 0.005 cc. of antigen suspension. Report these 
as micro tests. 

IV. QUALITATIVE SPINAL FLUID PROCESS. 

In this process, the greater part of the spinal fluid globulins is 
precipitated by means of ammonium sulphate and redissolved in an 
amount of normal saline equivalent to a tenth of the original spinal 
fluid volume. The concentrated globulin solution thus obtained is 
then tested with antigen suspension. 

(1) Preparation of Concentrated Globulin Solution. - Reagents. -
The reagents needed for the preparation of concentrated globulin 
solution are: (1) spinal fluid, (2) physiological salt solution, and (3) a 
solution of saturated ammonium sulphate. This salt must be of the 
highest purity (Baker's Analysed or .1\Ierck,;s Reagent). 

Procedure. - (a) Centrifuge spinal fluid to render it free from 
cells and foreign particles. (b) Add 1.5 cc. of the clear fluid to a 
standard Kahn test-tube (7.5 by tern.). (c) To the same tube add 
1.5 cc. of a saturated solution of ammonium sulphate. (d) Mix 
fluids, covering mouth of tube with thumb (protected with rubber if 
desired) and shake tube back an!l forth vigorously. The thorough 
mixing of the spinal fluid and globulin is of great importance. Place 
in 56• C. water bath for fifteen minutes to hasten the precipitation of 
the globulins. (e) Centrifuge at high speed for about ten minutes to 
completely throw down the precipitated globulins. <n Remove with 
capillary pipette the supernatant fluid as completely as possible. 
This is best accomplished with the aid of a finely drawn capillary 
pipette. The major amount of supernatant fluid is first withdrawn. 
The tube is then slanted at an angle of about 45• and the remaining 
fluid is withdrawn after bringing the opening of the capillary pipette 
to the point of contact of the globulin precipitate and inner tube wall. 
It will be found that the last trace of supernatant fluid can be removed 
by this method. (g) Add 0.15 cc. salt solution to the precipitate and 
redissolve it by gentle shaking. In adding this salt solution the pipette 
should be lowered close to the bottom of the tube to avoid washing 
down the ammonium sulphate. The globulin precipitate will readily 
dissolve on gentle shaking. This globulin solution is now ready to be 
tested with antigen suspension. 

(2) Preparation of Antigen Suspension. - 1\lix salt solution with 
antigen in the same manner as for the test with serum, according to 
the required antigen titre for spinal fluid. The antigen suspension 
should stand ten minutes before its use in the test and should be 
used within thirty minutes. 
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'3) Measuring of Antigen Suspension. - "1th a 0.2 cc. pipette 
graduated to 0.001 cc., measure 0.01. cc. of antigen suspension to 
the bottom of a test-tube. 

(4) Measuring of Concentrated Globulin Solution. - Measure 
0.15 cc. of concentrated solution into the antigen suspension tube, 
using a 0.2 cc. pipette. Shake tests vigorously for a few seconds to 
mix ingredients. 

(5) Controls.- Include positive and negative spinal fluid controls; 
also observe each concentrated globulin solution to establish that it 
is free from foreign particles. . 

(6) Sholcing. -After mixing the concentrated fluid with antigen 
suspension, shake tube vigorously for three minutes. 

(7) Addition of SaU Solution. -Add 0.5 cc. normal saline to tube. 

(8) Rmding of RuuUs. - A definite precipitate suspended in a 
clear medium is read ++++· Proportionally weaker precipitates 
are read +++, ++and +respectively. _ 

(The spinal fluid procedure may be carried out with 1.5 cc. spinal 
fluid plus 1 cc. saturated ammonium sulphate solution. Dissolve 
globulin precipitate in 0.15 cc. normal saline (instead of 0.3 cc.) and 
perform test with 0.01 cc. antigen ·suspension.) 

9. Highly Po~Lnt Spinal Fluid. - It should be emphasised that 
highly potent spinal fluids give positive reactions directly without 
concentrating the globulins by means of ammonium sulphate. It is 
recommended, therefore, that spinal fluids from clinically diagnosed 
cases of neuro-syphilis be examined by mixing 0.15 cc. fluid plus 
0.01 cc. antigen suspension. using the same antigen titre as for tests 
with sernm. U the spinal fluid is definitely positive ( ++++, +++ 
or ++> in the nnconcentrated state, the reaction may be interpreted 
as ++++in the qualitative procedure. U the reaction is very weak 
or negative ( +. ± or -), the spinal fluid Ia examined in the usual 
manner, after concentrating the globulins. 

KAHN PRESUMPTIVE TESTS. 

The presumptive teat had been developed as an auxiliary method 
to tbe regular Kahn test, the main difference bet ween the two methods 
being that the presumptive Ia more sensitive than the regular test. 
This increased sensitiveness is due to the fact that, in the presumptive 
test, "sensitised " antigen 1 is employed which possesses a greater 
degree of aensitivene11 than "standard "antigen. The test was named 
presumptive becan&e it is believed that, in rare instances, it may give 
positive reactions in cases apparently free from syphilis, and it seemed 
best, nntll the true specificity of the test waa established, to consider 

' leo Tlw Kahn Tul, WU1la1111 ad Wllklna, BeJU..-e. 
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such reactions as presumptive in character. The following are among 
the more important purposes of the presumptive test: 

· (1) As a Technical Check on the Regular Kahn Test.- Any method 
carried out by human hands is subject to technical error. By 
reexamining all sera with the presumptive procedure after they have 
been examined with the regular test, obviously the number of technical 
errors would be reduced to a minimum. 

(2) As a Check on Weak Reactions with the Regular Test.- The 
fact that the presumptive procedure possesses an especially high 
degree of sensitiveness renders it a good check on sera giving weak 
and border-line Kahn reactions; such sera should give definitely 
positive reactions with the presumptive procedure. 

(3) Positive Reactions- as a Criterion in establishing the Presence 
of Syphilis in Early Primary, Latent Syphilis, Neurosyphilis, Heredi
tary Syphilis and Other Instances where in the Regular Kahn Reaction, in 
Isolated Cases, might be negative.- While the presumptive procedure 
may not possess the specificity of the regular Kahn test, our studies 
indicate that it is highly specific and relatively free from false reactions. 
Because of this fact, a positive presumptive reaction, when the regular 
test is negative, should be taken as a strong possibility of syphilitic 
infection. Such a reaction should stimulate clinicians to search 
carefully for clinical evidence of the disease, and, if necessary, to 
administer a therapeutic test. 

(4) Negative Reactions - an Additional Criterion in establishing 
the _,usence of Syphilis.- We have stated that a negative reaction 
with the regular Kahn test does not eliminate the possibility of 
syphilitic infection in a patient. Since the presumptive procedure is 
more sensitive, a negative presumptive reaction has greater value in 
eliminating this possibility. Stated differently, the positive reaction 
of the regular Kahn test has greater diagnostic value than the 
negative reaction, while the negative reaction of the presumptive 
procedure has greater diagnostic value than the positive reaction. 

It is believed that the serum diagnosis of syphilis is best served 
by the employment of two methods wherein one method is more 
sensitive than the other. The recommendation by the Copenhagen 
Conference, of the use of two methods in the serum diagnosis of 
syphilis, was based in the belief that, in certain cases of syphilis wherein 
one method is negative, the other might be positive. When one of the 
methods is of greater sensitiveness, not only will it serve as a check on 
the positive reactions given by the other, but, in addition, it will 
detect cases of syphilis in which the other reaction is negative. The 
basic requirement is that the more sensitive method be as free from 
false reactions as possible. The presumptive procedure, according 
to our experience, conforms to this requirement being non-specific 
only in rare instances. Furthermore, the name presumptive should 
prevent too hasty decision in establishing syphilis on the basis of a 
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positive reaction bg this method, when the regular Kahn test is negative 
and when clinical widenct is absent, since such a reaction is only pre
sumptive widenct of sgphilis. 

I>ERFORJIANCB OP PIIEsUMPTIVB TEST WITH SERUM. 

(1) Preparation of Antigen Suspension. - (a) Pipette 1 cc. of 
smsitistd antigen into an antigen suspension vial. (b) Pipette an 
amoUIIt of physiological salt solution, indicated by the titre of the 
antigen, into a similar vial. (c) Pour the salt solution into the antigen 
and, as rapidly as possible, pour the mixture back and forth six 
times. (d) Allow the antigen suspension to stand ten minutes at room 
temperature before using . 

• 
(2) Measuring· Antigen Suspension. - Measure 0.025 cc. of the 

thoroughly mixed antigen suspension into a standard tube (7.5 em. 
in length, 1 em. in diameter) with a 0.2 cc. pipette marked in 0.001 cc. 
amoUIIts, delivering to the bottom of the tube. 

(3) lUtasuring &nun. -Add 0.15 cc. serum - after heating for 
30 minutes at 560 C. - with a 1 cc. pipette graduated in 0.01 cc., 
and mix the serum with the antigen suspension by shaking the rack 
vigorously by hand for about ten seconds. 

(4) Shaking.- Shake rack in the usual manner for three minutes 
(oscillation speed 275 to 285 per minute), preferably in a shaking 
apparatus. 

(5) Adding Sail Solution. -Add 0.5 cc. physiological salt solution 
to the tube and examine for presence of precipitates. 

(6) Intuprdation of Ruults. - The results are Interpreted on a 
qualitative basis. Marked precipitation reactions, such as ++++ 
or +++. are Interpreted as positive; moderate precipitation reac
tions, such as ++ or +. are Interpreted as weakly positive, while 
very weak reactions, such as ±, are classed with the negative. 

(7) Control Sysum: - (a) Antigen control. - When pipetting 
antigen suspension for a series of tests, employ the last tube, contain
Ing 0.025 cc. of suspension, with salt solution Instead of serum and 
Include with regular test. At final reading this tube should show 
freedom from a precipitate. (b) Serum control. - Examine each 
serum for foreign particles which might give the appearance of a 
specific precipitate. Particularly In the case of each positive reac
tion, It II essential to detennlne that the serum used In the test II 
free from foreign partlclet. In utlng the presumptive test at a check 
on the regular Kahn telt, the same serum control II, of course, tufficlent 
for both methods. (c) Potltlve and negative serum controls. - · 
Include one or more such controlt In each terlet of testt. 
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PERFORMANCE OF PRESUMPTIVE TEST WITH SPINAL FLUID. 

This test is carried out identically as the regular Kahn test with 
spinal fluid, except that, instead of using "standard " antigen, 
"sensitised " antigen is employed. Both tests require a total of 
3 cc. of spinal fluid - 1.5 cc. for the regular test and 1.5 cc. for the 
presumptive test. 

l\lethod employed by .lules E. Moreau. 

The method is characterised by the use of active patient's serum 
and by the preliminary subjection of the serum to the action of 
formalised sheep cells, which are then removed by centrifugation. 

Incubation takes place in an air incubator at a temperature of 
37° C. for an hour. 

TECHNIQUE, 

Materials. 
1. Red sheep cells, washed and kept for twenty-four hours with 

10 per cent formol. The formolised red cells are washed four times 
with physiological saline before use. 

2. Guinea-pig serum diluted 1 in 10. 

3. Titrated anti-sheep hremolysin. 

4. One cc. non-inactivated patient's serum. 

5. Physiological saline solution 0.9 per cent. 

6. Bordet-Ruelens antigen. 

PREPARATION OF THE FORMOLISED RED CELLS. 

Sheep red blood corpuscles are washed three times and brought 
up to the original volume of the blood. Formolin is added to make a 
10 per cent dilution. The vessel is shaken and left to stand for 
twenty-four hours at laboratory temperature. The cells are then 
washed four times with physiological saline and are finally diluted 
with saline to twice their volume. They are then sensitised with 
five minimal hremolytic doses of hremolysin. They are shaken and 
are then ready for use. 

One cc. of unsensitised cell suspension is added to 1 cc. of each 
serum (uninactivated) to be examined. The mixtures are left in the 
incubator at 37• C. for an hour. They are then centrifuged, the serum 
is removed and is then ready for the test. 

Complement titration is carried out in the presence of antigen 
and runs concurrently with the test proper. 
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DETAILS OF THE l\IETUOD. 

(Quantities in cc.) 

Tubes No.1 No.2 I No.3 I No.o&.l No.5 

Antigen solution. 1 in 20 • 0.5 0.5 - - -. . . 
Diluted serum, 1 in 2 . . . . . 0.4 0.4 0.4 0.4 0.4 

Complement, 1 in 10 . . . . . 0.3 0.6 0.3 0.6 0.6 

Physiological saline .• . . . . . 0.8 0.5 1.3 1.0 1.0 

Incubation for an hour at 
37'> C. with occasional shaking. 

Sensitised sheep cells, 5 per cent . 1.0 1.0 1.0 t.O I - ' 

Non-sensitised cells, 5 per cent . . - - - - -

Incubation for half an hour at 
37'> C. witb occasional shaking. 

Uiiller's CloUing Test (:U.B. R. U). 

1. Basic Mdhod and. C~nlri(ugalion Method (or the Simplified Clotting 
T ut ( M .B. R.II) of Serum and. Cer~bro-11pinal Fluid. 

The li.B. R..IL antigen Is prepared. as for the original clotting 
test, with a sufficiently cholesterinated heart extract, aubsequently 
concentrated. which will be referred to as the "clotting reagent ". 

AI all heart specimens are not adapted to this use and the extract 
hal to be very carefully prepared. the clotting reagent Is obtained 
from a central service (Schering-Kahlbaum A.-G., Berlin 1), numerous 
samples having been tested by myaelf. 

2. Preparation of the Antigen. 
Two cc. of clotting reagent are mixed with 3 cc. of alkallsed saline 

solution (0.03 per cent); thil Is allowed to mature for twelve mlnutea. 
It Is then further diluted by the addition of 25 cc. of alkalised saline 
solution. The antigen Is now ready for uae. 

' Detailed IDitrudioao for 11M are ....,luded wttll evwy COIUIIIJlment. 
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3. Carrying out the Reaction. 
For the centrifugation test, which I chiefly employed at the Con

ference, 0.45 cc. of sterilised serum is mixed with 0.5 of antigen; 
the mixture is heated for five minutes (2,500 to 3,000 revolutions). 
A few minutes later the first reading is possible. 

At first reading, In positive cases, precipitates of varying density 
are found. In the feebly positive cases, slight precipitation only is 
frequently observed at this stage. After about half an hour the 
reading of the results is easier, as flocculation is very distinct even in 
these positive cases. 

To determine the result of cases showing an extremely feeble 
reaction (doubtful), a second reading is carried out after a fresh 
interval of one hour. By then, the denser precipitates have already 
formed fairly big clots, which float freely. The precipitates, which to 
begin with were light, now appear as compact flocculations or flocculent 
formations. Further, certain cases which, after the first half-hour, 
still produce a negative reaction now present flocculations. 

The result of the test is interpreted as follows: the light or dense 
flocculi which appear immediately after centrifugation and soon 
afterwards form the above-mentioned clots are regarded as positive 
(++or+>· The lighter flocculations which, after half an hour, are not 
yet visible and only begin to form if the liquid is left standing some 
time longer, are described as feebly positive or doubtful ( ±>· The 
reaction is negative if the liquid, even after about two hours, presents 
a uniformly clear colloidal appearance. 

The JU.B. R.ll basic method (without centrifugation) differs from 
the other only by the fact that the mixture is kept a little longer 
(fifteen minutes) in the water-bath and that the volume of serum 
should not exceed 0.35 cc. Instead of employing centrifugation, 
the liquid is left standing, at room temperature, for a maximum of 
four hours. The formations which present the distinct appearance 
of clots are regarded as positive, and fairly marked flocculent forma
tions as feebly positive or doubtful. If the mixture continues to exhibit 
a clear colloidal appearance, the case is negative. 

The use of the centrifugation method, compared with the basic 
method, gives satisfactory results in a somewhat larger number of 
cases of syphilis, without specificity being diminished. Since, more
over, the reading of the results of the 1\I.B. R. II centrifugation method 
is as easy and the technique of this method is almost as simple, though 
more rapid, the centrifugation method should be specially recom
mended. 

For examining the cerebro-spinal fluid, the same antigen is 
employed, simply using a different dose; 0.6 cc. of inactivated fluid 
Is mixed with 0.3 cc. of antigen. The mixture is heated for ten 
minutes in the water-bath at 56• C. and left standing at room 
temperature. 

In very markedly positive cases, even during the first hour and at 
latest during the third hour, very distinct and freely floating clots are 
formed. In medium cases, flocculation appears only after six or seven 
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hours, and the clot is only fonned the following day. The weaker 
cases produce a clot or very definite flocculation only on the day 
after the test. The specificity for cerebro-spinal fluid is so high that 
even the weaker reactions point to the presence of syphilis, as M.B. R. II 
gives negative results even for diseases such as multiple sclerosis, 
tumours, etc., for which the colloidal gold and benjoin tests are 
positive. 

For cerebro-spinal fluid, also, the result of the test can be obtained 
more rapidly by centrifugation. In definitely or weakly positive 
cases, a diagnosis can be established in a few minutes. It is only in the 
very feebly positive cases that definite clotting does not occur until 
the following day. 

Prnnell's Sero-llaemo-Fioeeulation Test. 

1. BLOoD SERUM. 

Preliminary Test. 

1. Nonnal active human serum·. 
2. Bordet antigen (1 in 10) • • • 
3. Dispersing agent (1 in 100). • 

Incubate for fifteen minutes in a 
water-bath at 320 to 34° C. and 
then add: 

4. Acetic acid solution (1 ln 500) • • • • 
5. 4 per cent suspension of red cells • • 

No.1 

0.2 cc. 
0.5 .. 
0.5 .. 

0.1 ... 
0.5 .. 

TubN 
No.2 

0.2 cc. 
0.5 .. 
0.5 .. 

0.2 .. 
0.5 .. 

No. S 

0.2 cc. 
0.5 .. 
0.5 •• 

0.3 .. 
0.5 .. 

Replace in the water-bath at 32 to 3t° C. and watch the progress 
of bzmolysis. 

Hzmolysis should occur in from five to ten minutes in No. 1 tube 
and from fifteen to twenty minutes in No.2; whilst iri No. 3 lt is 
absent. The dose of acetic acid employed in the test proper is that 
which produces hzmolysis in from five to seven minutes. U h:emo
lysis does not occur within this time~ this should prove that either 
the serum employed is syphilitic or that the reagents have been 
wrongly prepared. 

Final. Tuu. 

1. Patient's serum (active) • • • • • • • • • • 
2. Bordet antigen (1 in 10) • • • • • • • • • 
3. 0.85 per cent physiological saline solution • 
4 .. Dispersing agent. . . . . . . . . .. . • . 

Incubate for half an hour in a water-bath at 
320 to 340 C. and then add: 

5. Acetic acid solution (1 in 500) • • • • • • 
6. 4 per cent IWipenaion of red cells. • • • 

Tubel 
No.1 No.2 

0.2 cc. 0.2 cc. 
0.5 " 

0.5 .. 
0.5 .. 0.5 .. 

0.1 " 
0.5 , 

0.1 , 
0.5 .. 
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The racks are shaken and replaced in the water-bath at 32o to 
34° C. for from fifteen to twenty minutes. The reading is then taken 
in the same way as in the Bordet-Wassermann test. 

If, in the course of the preliminary test, a serum is selected with 
which hremolysis occurs in five minutes, the final readings can be 
performed with greater accuracy. 

2. CEREBRO-SPINAL FLUID. 

Preliminary Test. Tubes 
No.2 

1. Normal cerebro-spinal fluid . • . . . 
2. Normal human serum (disperser) • . 
3. 0.85 per cent physiological saline solu-

tion . . . . . • • • • . . • • . 
4. Bordet antigen (1 in 15) • . . . • . 

Incubate for fifteen minutes in a 
water-bath at 32o to 34° C. and 
then add: 

5. Acetic acid solution (1 in 500) . . . 
6. 4 per cent suspension of red cells 

No.1 

1.0 cc. 
0.1 , 

0.4 , 
0.5 , 

1.0 cc. 
0.15, 

0.'35, 
0.5 , 

0.1 " 0.1 
0.5 " 0.5 

, 
, 

No.3 

1.0 cc. 
0.2 , 

0.3 , 
0.5 , 

0.1 , 
0.5 , 

The tubes are shaken and replaced in ·the water-bath at 32° to 
34° C. for from twelve to fifteen minutes. Test-tube No. 1 should 
hremolyse in from seven to ten minutes. 

Final Test. 

1. Cerebro-spinal fluid . • . . . . 
2. Bordet antigen (1 in 15) . . . . . . 
3. 0.85 per cent physiological saline solution 
4. Normal human serum (1 in 5) • . . . 

Incubate for thirty minutes in a water-bath 
at 32o to 340 C. and then add: 

5. Acetic acid solution (1 in 500) . . . . . . • 
6. 4 per cent suspension of red cells. . . • • ·• 

Tubes 
No.1 No.2 

1.0 cc. 1.0 cc. 
0.5 , 

0.5 , 
0.5 " 0.5 " 

0.1 , 
0.5 , 

0.1 " 
0.5 , 

Replace in the water bath for from fifteen to twenty minutes. 
Positive reaction: Inhibition of hremolysis in tube No. 1. 
Negative reaction: Hremolysis in tubes Nos. 1 and 2. 

Ml'thod employed by Dr. Saiil Puppo. 

Method employed. - Original Wassermann method. 
Antigen. - Cholesterinised human heart. 
Temperature at which the Te.~t is performed. - 37" C. 
Technique of Test.- Human heart extract is cholesterinised on the 

day of the test. 
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The cholesterinised extract and the amboceptor serum are pre-
viously titrated. · • 

Inactiootion of Patienl'a Serum.- Fifteen minutes in water-bath 
at 55" to 5&> C. 

Fixation. - In the water-bath at 37" C. 

Rmding of Reardl&. - When lysis is complete in the negative 
control tube&-· usually in about eight minutes at 37" C. (water-bath) 
after addition of sensitised cells. • 

Other Apparatus JW:USary for the Testa. -A water-bath at 56° C. 
and a Vemes rheometer. 

llethod employfll by Dr. R. F. Sl'altritti 
. and Dr. Julio Cassiniga. 

The method of the sero-diagnosis of syphilis performed at the 
Serological Conference at Montevideo is based on the complement 
fixation principle - Bordet-\Yassermann reaction. 

llelhod. 
Serum heated at 560 C. for half an hour. 
Complement of a male guinea-pig weighing approximately 

500 grammes. obtained by cardiac puncture on the day of the test. 
Four minimal doses of hremolysin are employed. The sheep cells are 
washed four times with 0.85 per cent saline solution. The sensitised 
red cells are centrifuged &lowly for one minute. The supernatant 
Duid is removed and the suspension Ia restored to its original volume 
with 8.5 per cent saline solution. The antigen used Is described by 
Dr. Alberto SCALTRITTJ in the Annalu dt r lmtilut Paateur (December 
1928, Volume XVII, page 1608). The antigen, complement and 
hzmolytic system are delivered into the tubes with a Vemes "asplro
pipeur •• in 0. i cc. volumes. The sera are distributed with pipettes. 

The reaction takes place in a water-bath at 37" C. 
The reading is taken as soon as hremolysls Is complete in the 

control tubes. 
Detail& of the Tut. 

1. Inactivated patient's serum. 
2. Antigen. • • • • • • . . 
3. Complement. • • . • • • • 
4. Pbyaiological saline • • • • 

Incubation for one hour In a water
bath at 37- C. 

No.I 
0.15 cc. 
0.40 .. 
0.40 .. 

Tubn 
No.2 No.3 

0.10 cc. 0.15 cc. 
0.40 .. 
0.40 .. 0.40 .. 

0.40 .. 
5. H:.r:molytic system . • • • • • • • 0.40 , 0.40 ,. 0.40 ., 

Water-bath untU h:emolysis has occurred in the control tubes. 
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Cerebro-Spinal Fluid. 
Tuhes 

No.1 No.2 No.3 
1. Cerebro-spinal fluid 0.50 cc. 0.80 cc. 0.80 cc. 
2. Antigen. . . • . . 0.40 

" 0.40 
" 3. Complement. • . . 

4. Physiological saline • 
· \Vater-bath for one hour at 37o C. 

0.05 " 0.05 
" 0.05 

" 0.30 
" 0.40 

" 
• 

5. H:emolysin (titrated). . . . . . . . 
6. Red cells (one-third) . . . . . • . 

0.10 
" 0.10 " 0.10 

" 0.05 
" 0.05 

" 0.05 
" 

Water-bath until hremolysis has occurred in the control tubes. 
Note. - Cerebro-spinal fluids are ordinarily tested in our labora

tory in five amounts of 0.2 cc., 0.3 cc., 0.5 cc., 0.8 cc. and 0.8 cc. At 
this Conference, however, it was impossible to perform the tests with 
this series of tubes owing to the limited quantity of fluid available. 

Technique employed by A. Sordelli and l. Miravent. 

1. Haemolytic Serum. 
(a) Washed red sheep cells. 
Suspension in physiological saline (0.85 per cent) in such pro

portions as to give 8 per cent of hremoglobin (Sahli-Leitz). Dose 
employed 0.5 cc. 

(b) H:rmolytic rabbit serum inactivated for thirty minutes at 
560 c. 

The titration of the serum is performed once every fifteen to 
thirty days in the following manner: Increasing doses of h:rmolytic 
serum are made up to a volume of 0.5 cc. To these are added 0.5 cc. 
of red cells and 1 cc. of guinea-pig complement (1 in 20). Results 
are read after thirty minutes in the water-bath at 37° C. 

A mixture of 0.5 cc. of red cells and 0.5 cc. of hremolytic serum 
containing five times the hremolytic dose previously determined is 
employed for the test. · 

2. Human Serum. 
Inactivated for thirty minutes at 56° C. 
Dose 0.1 cc. 

3. Antigen. 
Bordet-Ruelens. 
The extract Is evaporated to dryness, and is then thoroughly 

emulsified with distilled water in the proportion of 2 cc. of distilled 
water for each cc. of antigen employed; 18 cc. of physiological saline 
solution are now added, giving a dilution of antigen 1 in 20. From 
a part of this lin 20 dilution, a further dilution of 1 in 100 is prepared. 

Dose: 0.4 cc. of each dilution. 
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4. Guinea-prg Complement. 
Serum of at least five guinea-pigs diluted 1 in 20. Titration is . 

performed on every test-day. One and one and a-half times the 
minimal hremolytic dose is employed in the test. 

5. Technique of the Reaction. 
• 

(a) Complement Titration. -This is performed: 
(l') Alone; • 
(2) In presence of 0.4 cc. of antigen 1 in 20; 
(3) In presence of 0.4 cc. of antigen 1 in 100. 

The tubes are placed in the water-bath at 378 C. for one hour, when 
1 cc. of the mixture of red cells and hremolytic serum are added and 
incnbation is continued for a further half-hour. The results are then 
read. Usually, the hremolytic dose is the same for the three series. 

(b) Test Propu.- Five tubes are used for each serum; 0.1 cc. of 
serum is first delivered into each tube and then 0.9 cc. of the mixture 
of reagents as shown in the following table: 

Tube 

No.1 . 
No.2. 
No.3. 
No.4. 
No.5. 

'Antigea Complemeat 

0.4 cc. (1 in 20) 1 h:rmolytic dose 
0.4 cc. (1 in 20) 11/ 1 hremolytic dose 

1 hremolytic dose 
11/ 1 hremolytic dose 

0.4 cc. (1 in 100) 1 h:rmolytic dose 

Physiological 
oallne 

Up to 0.9 cc. 
Up to 0.9 cc. 
Up to 0.9 cc. 
Up to 0.9 cc. 
Up to 0.9 cc. 

The quantity to be prepared of each of the reagents Ia of course 
determined by the number of reactions. After one hour in the water
bath at 370 C., 1 cc. of the mixture of red cell and hremolytic serum 
is added. The racks are replaced in the water-bath at 37o C. and the 
results are read when test-tnbes Nos. 3 and 4 are hremolysed. 

Weak reactions are shown by the absence of hremolysis In the 
fifth tube, and strong reactions by the absence of hremolysla in the 
second. 

Teehniqne of the Bordet-Wassermann Complement Fixation 
Reaetion employed by U.loan Torrazza 

and U. lose Arturo Lorenzo. 

1. Suspemion of red 1hup ult., 5 per cent. 
0.5 cc. per tube. 

2. Hemolylie anti ... hup rabbit urum. 

3. Complement. 
A mixture of complement of more than three guinea-pigs obtained 

by cardiac puncture of animals which have been kept fasting for 
twelve hours. 
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4. Antigen. 

Alcoholic extract of horse- or ox-heart cholesterinised at the time 
of making the antigen suspension. 

Preparation. - A fresh heart is minced as finely as possible and 
dried with absorbent gauze; 10 cc. of absolute alcohol are added to 
each gramme of heart and the mixture left for ten days in an incubator 
at 37• C. The mixture must be frequently shaken. It is then left for 
a further ten days at room temperature, after which it is filtered and 
placed in the incubator in a Petri dish until it has evaporated to half 
its original volume. It is then transferred to a stoppered bottle and 
left for two or three hours in a refrigerator, when it is filtered. The 
extract should be kept at a temperature of more than 15• C. 

A saturated solution of recrystallised cholesterin in absolute 
methyl alcohol is prepared by dissolving the cholesterin in the alcohol 
at a temperature of 500 to 600 C. The solution is then cooled to 15° r.., 
being shaken at intervals. It is filtered when precipitation has ceased . 

. The mixture of alcoholic heart extract with cholesterin solution 
(1 cc. of heart extract + 1 cc. of cholesterin solution) should take 
place at the time of making the colloidal suspension. This is prepared 
as follows: Place 2 cc. physiological saline in a test-tube of 10 to 
12 mm. diameter. Float upon it 2 cc. cholesterinised extract. Cork 
the tube and mix by gently inverting three times. Walt two minutes 
and pour into a graduated measure containing 40 cc. physiological 
saline. !\lake up the total volume with saline to 50 cc. The antigen 
thus prepared should be less anti-complementary than the antigen 
plus negative serum. The dose of antigen Is 0.5 cc. per tube. The 
suspension should be prepared the evening before it is required for 
use and should remain fot at least sixteen hours in the ice-chest. 

5. Apparatus. 
The ordinary laboratory equipment, with the addition of the Hohl 

automatic distributor for delivering the reagents in a uniform volume 
of 0.5 cc. 

6. Technique of the Reaction. 

I. Dose of H temo/ysin. - The minimal hremolytic dose is deter
mined for 0.5 cc. of 5 per cent sheep's red cells on incubation for 
twenty minutes in the water-bath at 37• C., together with 0.03 cc. of 
complement. For use In the complement titration and the test 
proper four minimal hrcmolytic doses are employed. 

II. Dose of Complement. -Titration is performed as follows: 

First row of tubes: 
Negative serum Inactivated for ten minutes at 55• C. + 

antigen + complement In Increasing doses. 

Second row of tubes: 
Antigen alone + complement in increasing doses. 
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Third row of tubes: 
Negative serum alone + complement in increasing doses. 

Fourth row of tul'es: 
Complement alone in increasing doses. 

The contents of each tube are brought up with physiological saline 
to 1.5 cc., and the tubes are then placed in the water bath at 37" C. 
for fifty minutes; 0.5 cc; of 5 per cent sheep cells sensitised with four 
minimal h:emolytic doses are then delivered into each tube. 

The results are read after a further incubation of twenty minutes 
in the water-bath. 

Row No. 1 shows the titre of the complement for calculation of 
the dose to be employed in the test proper. (This titre should be 
increased by one-quarter of its value.) 

Row No. 2 determines the quality of the extract in regard to 
what has been explained above. 

Row No.3 gives the titre of the first control of the test proper. 
Row No. 4 enables the anti-complementary power of the negative 

sera to be determined, so that. when necessary, the results of particular 
tests may be rejected. 

In the "test proper, at least three antigens, derived from different 
sources, are used, which should be titrated during this preliminary 
test. 

IlL Test Propu. - 0.1 cc. of each serum to be examined Is 
delivered into as many tubes as there are antigens employed plus 
two control tubes, and Inactivated for ten minutes. · 

The antigen are then added and the mixtures allowed to stand for 
ten minutes, when the complement Is added in dilution determined 
by the previous titration. The second control tube receives 0.005 cc. 
over and above the amount delivered to the first. 

The tubes are now incubated for fifty minutes at 37" C., when the 
h:emolytic system Is added. The readings are taken after twenty 
minutes in the water-bath. 

llethod used by Dr. E. I. Wyler. 
1. Jlelhod UMd. 

The method is fully described in "!'tledical Research Council 
Special Report Series"', No. 129, to which reference should be made, · 
as details must be strictly followed to obtain reliable results. 

2. Principle. 
Complement fixation; the essentials of the technique are set out 

below. 

3. Adoantagu •. 
It would appear that the principal advantage of this method 

consists in a high degree of specificity wlth~ut undue loss of 
· &eJUitiveness. 
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4 and 5. Temperature and Reading of Results. 
Fixation takes place for thirty minutes at room temperature, 

followed by thirty minutes in the water-bath at 37• C. The sensitised 
sheep cells are then added and the racks replaced in the water-bath 
at 37• C. The results are read as soon as the negative control serum 
shows complete lysis. 

6. Tubes used (or Each Serum. 
Four. 

7. Number of Pipelles used. 
In Donald's "dropping " technique, which was employed at the 

Conference, graduated pipettes are not needed in the test proper. 
One dropping pipette is used for the sera and is washed out with 
saline between each specimen; one dropper is used for saline, comple
ment dilutions, and sensitised cells; and one other dropper is used for 
antigen suspension. 

8. Apparatus used. 
A burette, to which Donald's droppers are attached, as described 

in "1\ledical Research Council Special Report Series", No. 129. 

9. Essentials of the Method. 
Inactivation o( Patient's Serum. -Thirty minutes at 55• C. 
Complement. - Guinea-pig's serum titrated as follows: 
This is done on every test-day, the volume of fluid in each tube 

being the same as in the test proper. Two rows of tubes containing 
graded strengths of complement dilution are set up as follows: 

Row 1 contains 2 volumes saline; 
1 volume complement dilution; 
1 volume sensitised cells. 

Row 2 contains 1 volume saline; 
1 volume complement dilution; 
1 volume antigen suspension. 

Row lis incubated for thirty minutes at 37° C., and the titre of the 
complement is then read. 

Row 2 is incubated for thirty minutes at room temperature and 
then for thirty minutes In the water-bath at 37• C. At the end of this 
period, a volume of sensitised cells is added to each tube and the rack 
replaced in the water-bath at 37• C. for thirty minutes. Provided that 
the result of the final incubation of row 2 shows that the titre as 
ascertained in row 1 has not been reduced through the presence of 
antigen by more than one dose, the reading obtained in row 1 is 
accepted. 

Antigen. - Alcoholic human heart extract (three parts); 1 per 
cent alcoholic solution cholesterol (two parts). These are mixed on 
the day of the test alld the mixture diluted 1 in 15 with normal saline 
by pouring the saline quickly upon it. 
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The heart extract is prepared as follows: the fat having heen cut 
away, the muscular portion of the left ventricle is minced and ground 
for one minute with absolute alcohol (1 gramme of heart muscle to 
9 cc. absolute alcohol) in a mortar with powdered glass. The mixture 
is placed in the incubator at 37" C. for twenty-four hours, being shaken 
at intervals. At the end of twenty-four hours it is filtered, plac~d in 
the ice-chest overnight and again filtered. It is then kept at room 
temperature for four weeks, when it is titrated. The extract will then 
remain unchanged at room temperature for many montlls. 

Hrmolgtie System.- A standardised suspension of sheep's red 
blood cells sensitised with six doses of h:rmolytic immune body. 

Trsl Propu. - Four tubes are required for each serum. 
Each tube contains the same quantity of fluid as follows: 

Tube No.1 
(serum control): 1 volume saline; 

Tube No.2 

1 volume patient's serum diluted 1 ill 5 with 
saline; 

1 volume complement dilution in laline, contain
ing three minimal ha!molytic doses. 

(serum control): Same as tube No.1, bot the volume of comple
ment dilution in saline contains two minimal 
ha!molytic doses. 

Tube No.3: 

Tube No.4.: 

1 volume patient's serum diluted 1 in 5 with 
saline; 

1 volume complement dilution in saline contain
ing five minimal h:rmolytle doses; 

1 volume antigen suspension. 

Same as tube No. 3, but the volume of comple
ment dilution in saline contains three minimal 
ha!molytle doses. 

The tubes are incubated first at room temperature for thirty 
minutes and then in the water-bath at 3']0 C. for thirty minutes, 
after which one volume of sensitised cells Is added to each and the 
racks replaced in the water-bath at 37• C. The reading is taken as 
soon as the negative control serum shows complete lysis. 

Cerebro-1pinal Fluid. - This II tested In the same way as serum 
(one volume of cerebro-spinal fluid diluted 1 in 5), except that a 
further three rows of tubes are up, containing two five and ten times 
this amount. ' · 
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Annex 5. 

OBSERVATIONS ON THE RESULTS OBTAINED. 

NoTES BY A. DE Ass1s . 

. We propose considering only certain isolated results obtained by 
means of the technique which is explained below. To gauge its 
general or comparative value is not possible at the time of writing. 

It must be stated at the outset that it was impossible to carry 
out our technique under all the conditions described by us and in the 
manner practised at home owing to certain practical difficulties that 
had to be overcome (heating of sera; the preparation of the suspensions 
of she• p cells). One point should receive particular attention. In spite 
of all the care taken in obtaining the complement used at the various 
meetings, we were not always succ~ssful in procuring it in such perfect 
condition as was desirable. The mixture of sera obtained from guinea
pigs from Rio de Janeiro and Montevideo had a more or less constant 
hremolytic power, but its specific fixability with antigen sera or 
cerebro-spinal fluid antigen was shown to be much more variable than 
at home. We desire to emphasise this variation of the complement, 
because it accounts for a certain number of abnormal reactions 
Jecorded, particularly on September 18th, and in the cerebro-spinal 
fluid tests, Nos. 74 and 76, which gave weak non-specific results ( +) 
(No. 67 was not retested). 

The tests we have just referred to were repeated on September 
24th with the same antigen as used in the first case, but with another 
complement. Both were clearly negative, which makes it impossible 
that our cholesterinised antigen was responsible for the non-specific 
result. 

Particular emphasis must, however, be laid on the fact that all 
our strongly positive reactions<++> with cerebro-spinal fluid retained 
their specificity without exception and therefore their diagnostic 
value. 

We are unable to make any statement on certain divergent results 
obtained by us with the sera, as the necessary information is lacking. 

A NOTE ON THE RESULTS OBTAINED WITH THE "STANDARD .. KAHN 

TEST AND .. PRESUMPTIVE .. PROCEDURE WITH SPINAL FLUID AT 

MoNTEVIDEo, BY R. L. KAHN. 

For best results with the Kahn spinal fluid tests, it is necessary_ 
to employ saturated. ammonium sulphate (for precipitating the 
globulins) of the highest purity obtainable. I was not satisfied with 
the purity of the ammonium sulphate available during the Monte-
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,·ideo Conference. Impure ammonium sulphate shows a tendency to 
giYe false precipitation reactions. My constant concern as to the 
possibility of such reactions led me to modify somewhat my standard 
reading scale of my spinal fluid results. According to the findings 
in our own laboratory, as well as those reported by many other 
laboratories, both spinal fluid tests should have shown greater · 
sensitivity and the presumptive test should not have given four false 
posithre reactions in the 200 cases examined. · 

OBSERVATIONS BY DR. JULES MoREAU. 

I wish to point out that, as I had to work with a very small in
cubator, the reactions developed very slowly and rather irregularly. 
For this reason I am afraid that certain reactions are non-specific. 

OBSERVATIONS BY PROFESSOR 1\IOLLER, 

1. Non-sp«ific Reactions. 

My method produced non-specific results in two cases, and In one 
of these (Xo. 222, debilitaa mentalis) this fact was probably due to 
some technical inaccuracy. A second serological test of the same case 
(Xo. 916) produced a negative result. The second case (No. 438) 
concerned the serum of a patient suffering from an ukus phagedeni
cum penis; it was impossible either to repeat the serological test or to 
c:arry out a fresh clinical examination, and this may quite possibly 
have been a case of phagedrenic sclerosis. 

2. Doubtful ResulU ( ±> among Caaes ffl:llrded tu Non-syphilitic. 

· ~ly method produced doubtful results on twenty-three of the non
syphilitic cases; two of these twenty-three cases were prostitutes, 
one of whom was examined twice, producing a doubtful reaction on 
both occasions. Setting aside these two cases (three serological tests), 
twent~·-one cases atill remain. 

Two of these twenty-one cases were examined twice with the same 
result, 10 that only nineteen different cases produced doubtful results. 
Three of these doubtful cases were examined several times, the results 
now proving negative, and the inaccuracy note at the beginning, 
which was probably due to some technical fault, may be regarded as 
having been corrected for all three. 

The remaining sixteen cases were acute Infectious diseases, In 
which, as we know, a positive reaction il only transient; so that the 
results obtained should not be regarded as detracting from the 
diagnostic value of my method. In the cases, more particularly, 
which again produced doubtful results on re-examination, latent or 
.congenital syphilis cannot be excluded with any certainty. This 
view might be confirmed by anamnesis- e.g., ulcus three weeks ago", 
"alopecia", "idiocy", "epilepsy". It was unfortunately lmpo&sible 
to earry out fresh blood tests for these cases. · 
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LETTER BY DR. A. PRUNELL TO THE PRESIDENT oF THE CoNFERENCE. 

Montevideo, September 20th, 1930. 

The Council of the Public Health Service of Montevideo appointed 
me to carry out serological research work, following my own method, 
the efficacy of which I was able to record at Hamburg and in more 
than four thousand cases at Montevideo. 

I may add that excellent results have been obtained with my 
method by M. Banciu and M. Vatamanu of Professor Nicolau's 
clinic(" An. of Venereal Diseases", October 1927), M. Piotrowski and 
M. Liengne ("An. of Venereal Diseases", January 1928) and also by 
1\1. E. Galita, who confirmed its value in a thesis (Bucharest, 
No. 3034). 

I have had the honour of participating in the work of the Sero
logical Conference over which you preside, and I observed in the 
course of the very first tests that the results I was obtaining were 
in agreement neither with those of the other research workers nor 
with those which I had obtained in my numerous previous tests. 

I am led to the conclusion that the errors which occurred were 
due to the fact that the sera submitted for examination were not 
sufficiently fresh to allow my test to be carried out properly. Active 
sera are absolutely essential for this method, and the test should be 
made within from twenty-four to forty-eight hours after the blood has 
been taken. 

As I consider, greatly to my regret, that it is impossible for these 
reasons to work with exactitude, I would ask you, Sir, to be good 
enough to allow me to abandon my investigations as soon as they 
appear to present no further practical interest to the Congress. 

(Signed) Alfredo PRUNELL, 
Chief of the Laboratory of the Pasteur 

Hospital of j\.Jonlevideo. 
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INTRODUCTION. 

This report follows a request from the Medical Director of the League Secretariat 
for a" survey of available literature in regard to the question of housing and malaria 
in the form of a critical summary ". 

The second general report of the Malaria Commission of the League of Nations 
(document C.H./Malaria/73 ; Geneva, r927) de~cribes as indispensable two "primary 
measures" directed against malaria, the first being the treatment of the infected. 
The report states that the other primary measure which was recommended was 
described in the former report as follows : 

" The instruction of the inhabitants . . • as to how malaria is spread 
from member to member of the same family by the agency of particular mosquitoes 
which find the ~ouse a safe resting-place . . . In Europe, the majority of 
infected mosquitoes are found inside houses • . . The Commission strongly 
recommends that . . . an active and energetic endeavour should be made, · 
wherever possible, to induce householders, especially housewives to make the 
killing of adult mosquitoes found within the house a part of the daily cleaning 
task. The Commission is convinced that that measure, if it could be effectively· 
carried out, would have very remarkable results." 

That conclusion clearly implies the steadfast conviction that malaria infection 
is essentially obtained in the house in Europe. In effect, the present survey of literature 
has resolved itself into the collecting and weighing of the evidence bearing on a possible 
connection between malaria and the house in all parts of the world. 

For material from I912 onwards, the procedure employed has been to read all 
abstracts dealing directly or indirectly with malaria in the Tropical Diseases Bulletin 
(instituted "in rgr2) in its Sanitary Supplements and in the Bulletin of Hygiene. Every 
paper whose abstract suggested that it might possibly contain appropriate matter has 
been read in the original. The majority proved useless for the purpose. In addition, 
earlier references compiled by Sir Andrew BALFOUR, Director of the London School 
of Hygiene and Tropical Medicine, have most generously been placed at my disposal 
and consulted in original. Moreover, others collected by Colonel S. P. jAMES, I.M.S., 
of the Ministry of Health, have with equal generosity been laid open to me, as well 
as translations of German and Dutch works written at the beginning of the century 
and recently. Finally, references have been met with in the papers consulted, and 
these have been followed up in the originals whenever they seemed likely to prove 
of v~tlue. 

It early became apparent that the amount of published works containing direct 
evidence of the role of the house in the transmission of malaria was relatively small, 
and it became equally clear that this was the case because there was assumption, 
often apparently unconscious, that the connection was real and essential. Thus the 
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fact that nearly all collections of anopheles reported in connection with malaria have 
been made in houses or outhouse-;; that in malarious countries the screening of houses 
is habitually ad,·ocated, or their removal to a distance from anopheline ·breeding
places or sources of malarial infection, while the place of the day's work is unaltered 
-all these procedun.>s at bottom assume that it is in the house that malarial infection 
is acquired. In face, then, of this assumption, the amount of evidence is not great, 
but such as exists seems to me to be strikingly strong. It is considered below from 
a number of aspects. 

I am indebted to Colonel James for the following historical items not incorporated 
in the body of this note or in its list of references. 

1897. - On May 7th, Ronald Ross caught in a rest-house in the Sigurghat the 
fir:;t "dappled-winged mosquito" that be bad ever seen (Ross's "Memoirs", page 208). 

· xSC)S; - In September, GRASSI and BIGNAMI collected all the mosquitoes they 
could find in houses of malarious patients at Maccarese. They included many specimens 
of Clllez t~exans and C. penicilldris and about ten specimens of anopheles. The culicines 
were liberated on September 26th, x8g8, in a room in which a healthy person slept, 
and the anopheles on October 2oth. The person fell ill with an attack of zstivo-autum
nal malaria on November Ist (GRASSI, " Studi di uno Zoologo sulla Malaria ", 1901 
edition, page I<J2). · 

On November IJth, 181)8, BIGNAMI and BASTIANELU repeated this experiment, 
115ing only spotted-winged mosquitoes (Anopheles claviger). They collected about 
a hundred of these mosquitoes from houses occupied by persons suffering from malaria 
in llaccarese and liberated them on November 13th in a room in which a healthy 
person slept from that date until December .znd. This person developed an attack 
of malarial fever .. of double tertian type" in the beginning of December (GRASSI, 

Ibid., page 144). 

In December x81)8, GRASSI and his collaborators also began to praotise Ross's 
plan of catching mosquitoes in houses containing persons suffering from malaria . 
and examining them for developmental forms of the parasite. They found that at 
that petiod of the year 75 per cent of A. claviger caught in certain rooms occupied by 
persons who were all suffering from malaria contained developmental forms of the 
parasite (BASTIASELLI and BIGNAMI in" Annali d'lgiene Sperimentale ", Nuova Serle, 
Vol. IV, No. 3, 1899, page 272). . . . . 

xSgg. - In August, the malaria expedition to West Africa, despatched by the 
Liverpool School of Tropical Medicine, ascertained, by dissecting mosquitoes caught 
in dwtllings, that at Lagos two species of anopheles (costa/is and funestus) were acting 
as hoc;ts and transmitters of all three species of the malaria parasite (Report oJ the 
Liverpor,J Schr,."JI Expedition to West Africa.) . 

18r)9-I90Q.- STEPHENS and CHRISTOPHERS, working in West Africa, gave some 
itriking examples of" fever hou.~es " in which infection persisted for weeks or months 
(Report'S to the lfalaria Committee of the Royal Society, Series 1-8, 1900 to 1903). 

. . . 
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t. THE ANOPHELES ASSOCIATED WITH MALARIA ARE, IN THE MAIN, 

HOUSE-HAUNTERS AND NIGHT-BITERS. 

The anopheles associated by experience with malaria are, in the main, house
haunters and night-biters, and at night their victim mainly spends hio; time in a house. 

The general principle is implicit in a report by STEPHENS (rg2r) on malaria on a 
Venezuelan oilfield, chosen here at random as being typical of the advice regularly 
tendered in such cases : 

" We have here, then, an example of the conditions frequently found in the 
tropico;-namely, native villages and a source of anopheles in close proximity to 
a white population." · 

Since the two populations white and coloured meet during the day at their 
work, it must be the homes to which they o;eparately go at night that are held to be 
the site where they acquire their infection. The principle io; treated by SYMES (rg26) 
thus in speaking of Africans in Kenya : 

"It has been suggested that the native becomes infected with malaria in 
the open. The few observations we have made suggest that a native is bitfen most 
frequently in his hut. Normally, he spends very little time outside during the 
evening." 

CARTER (r927), by implication, accepts the house as the important·site of infection 
in Ceylon in writing that A.fuliginosus, which has shown natural and artificial malarial 
infection, occurs frequently in local houses and cattle-sheds, and so mu~t be regarded 
as potentially dangerous ; and, of A. wlicifacies : 

" This species is highly suo;ceptible to malaria infection, and, owing to this 
fact and ito; domestic habits, is, in India, regarded as one of the most important 
carriers of the disease." 

Again, MAcGREGOR (r927) writes of Mauritius that A. mauritianus will attack 
ferociously in the open during the day, and will enter houses and feed by day, but 
never, if free, at night, to his knowledge, and is not a carrier in Mauritiuo;; that 
A. cQstalis, which enters houses readily and which, although it will feed by day, feeds 
chiefly at night, is the main vector; that A.funestus, of which there is no record of 
day,.feeding when not in captivity, is the vector of second importance. GARNHAM 
(r929, writes : 

" It is essential to know whether a mosquito is domestic in its habits, for, 
in the latter case, measures for ito; destruction are unneceso;ary, malaria as a rule 
being a household disease." 
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In this case, the principle is fully accepted. SWELLENGREBEL,. ~CHUFFNE~ and 
SWELLENGREBEL DE GRAAF (1919) point out that, given the capab1hty of achng as 
efficient host to plasmodia, the potential danger of a~ anopheles ~~cies depends on its 
commonness, its liking for human blood, and on whether or not 1t lS a house-haunter. 

2. MALARIA HOUSES AND ANOPHELES HOUSES. 

That, where malaria· prevails, certain houses may be particularly associated with 
this infection is an observation constantly made, of which the following are some 
published examples. 

MiiHLENS (1902) quotec; a number of instances of such house epidemics, from ~hich 
the following are selected. 

In Berensch, malaria appeared in two only of its twenty houses. In one, a 
s-year-old boy fell ill at the end of March rgo1, having tertian parasites in his blood ; 
his sister of 2 years, who slept with him, followed in May, as also a man in the second 
house, ISO metres from the first: both showing the parasites. 

Groden had over 200 houses and malaria appeared in two only. In one, the 
wife had untreated fever in 1901. In 1902, her child of 6% years fell ill in March, 
and in May her husband, both having tertian malaria microscopically established. 
In the other house, two girls fell ill in April 1902, the infection being later 
microscopically established in one. 

In Ellens, there were eight cases of confirmed malaria in 1902, occurring in four 
of its twenty-three houses. Four occurred in one house as follows : The wife had been 
ill in Igor. In 1902, there fell ill (a) her husband in the beginning of May, (b) the wife. 
again fourteen days later, (c) their child of IS months about tl}e same time as (b), 
and (d) a servant nine days after (b). 

FROSCH (1903) noted that R. Kocu showed in Fasana and Sigano, !stria, that 
malaria was a house infection, and reproduces a plan of the former, in which the 
malarious houses and the number of cases they contained is clearly marked. It 
illustrates the house character of the infection in a striking manner. 

ScHoo (19os. page zig) had 218 patients in a town in North Holland, distributed 
as follows, in 1901 : 

In 81 houses I case .. 
38 .. 2 cases .. 
13 .. 3 .. .. 
4 .. 4 .. .. 
I .. s .. 

I? another pa~ of his practice, Schoo had houses with six, seven and eight 
malana cases. He g1ves, on a plan, the distribution of these" malaria houses", and 
adds that he can confidently call them such, for experience teaches that it is just in 
these houses where every year cases occur. 
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ALCOCK (1925) wrote : 

"There is the significant fact in certain Indian cantonments-and these not 
notoriously malarious-there may be (or once was to be) found some particularly 
malarious house having the oprobrious name of 'Fever Hall'." 

FALCONI (1913) noted that, in all regions where malaria prevails, its incidence in 
particular houses or street~ of a town can be demonstrated. MOHLENS and SVARcic 
(1925) wrote of one such "Malaria-Hauschen ", comprising a single room 4 metres 
by 4 metres, in which a family of five lived and in which over fifty fed mosquitoes 
were found. The finding of malaria houses is still common. Thus, KuGLER (1925) 
said of Palestine : " In almost any village at all there are such things as ' malaria 
houses ' and such things as ' mosquito houses ' " ; while, in discussion on this paper, 
Bruce MAYNE said, "It seems to be a general experience among field workers to 
encounter' malarious houses ' ". Presumably, the well-known instances of '' blackwater 
houses" are further examples of this condition of affairs. That there are constantly 
found houses particularly associated· with malaria is evident from the literature 
published between 1902 ·and 1930. One reference not generally accessible may be 
added. Brigadier-General TEST! (1919) stated of the Piave region that there were 
found there what were termed by Lieutenant-Colonel MARIOTTI-BRANCH! and himself 
"family epidemics ", in which all or nearly all members of a family were infected 
with malaria parasites, and anopheles captured in the houses concerned were infected· 
to the extent of 25 per cent. The instances cited are merely a few of many. 

3· ARRANGEMENT OF THE HOUSE AND THE HABITS OF THOSE WHO 

DWELL IN IT. 

Seeing, then, that these extracts show clearly the existence of " malaria houses ", 
any particular character which they possess next requires elucidation. They do possess 
certain characters, and they are those which appeal to the instincts of at least certain 
malaria-carrying anopheles. For examples, Anopheles maculipennis shows by its 
habits that its preferences are for dark places without draught and with a comparatively 
equable temperature close to a food supply; cobwebs add to the attractiveness. Of 
the condition of "malaria houses" in the regions where A. maculipennis is mainly 
concerned in the spread of this infection, the following are examples : 

S. P. jAMES (1919(a)) investigated an epidemic of thirty-two cases of tertian 
malaria which occurred in 1917-18 at Queenborough, Kent, England, in fi/teen houses 
lying in four streets. In one house, there occurred five cases at intervals through the 
epidemic, and, finally, the landlady was found to be an apparently healthy carrier. 
In other houses there occurred 3, 2, 2, 2, and 2 cases, so that sixteen of the cases 
occurred in six houses and these (JAMES, 1920(b)) became commonly spoken of as 
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•• malarious houses". A. J. GROVE, in discussion on the above paper, reported· that he 
had examined a number of these houses and that nearly all were built on one plan : 

"The entrance hall gave place to a staircase which led to a central landing 
from which the bedrooms at either end and along one side opened. The ceiling 
of this landing supplied . . . absence of draught, stability of temperature, and, 
when the bedroom doors were closed, diminished lighting-· in fact, almost 
complete darkness. A. maculipennis was found in many of the houses especially 
on the ceiling of the landing." · 

CAZENEUVE (1920) writes thus of autochthonous malaria in Kerhono, a suburb 
of Lorient on the west coast of France : 

" La distribution de ce paludisme indigene affecte un groupement conditionne 
par Ia proximite d'un marais, !'altitude, !'exposition au vent, la disposition des 
maisons. ll existe ainsi dans Kerhono un quartier paludeen, des maisons a malaria, 
a families paludeennes . . . Des maisons sont essaimees par petits groupes 
en bordure de Ia prairie recente et du marais. Elles sont basses, au ras du sol,. 
sans etage, selon le type primitif de la maison bretonne. Leur interieur est souvent 
dispose en une seule piece, sans grande ventilation ni lumiere. Les murs sont 
tapisses de meubles et de rideaux, offrant denombreux refuges aux moustiques ... 
Dans ce quartier paludeen, toutes les maisons ne sont pas atteintes. Plusieurs, a 
un etage, claires et bien aerees, dont le rez-de-chaussee n'est habite que le jour, 
sont res tees sans paludeens. Des maisons voisines, basses et sans etage, a l'interieur 
encombre, sont, au contraire, devenues des maisons a malaria, dans lesquelles 
vivent des families de paludeens." 

jAMES (1919(b)) made the following observations in England 

" A country lane leading to the edge of Arbrook Common in Surrey has 
on one side a row of modem two-storey houses and on the other a few primitive 
cottages. Anopheles bred abundantly in ponds on the edge of the common, and 
the adult insects were always to be found in great numbers in cowsheds and 
stables in the neighbourhood. During 1917, I lived in one of the houses in the 
lane and made observations on the anophelenes in relation to that house and 
to one of the cottages facing it." 

James found that every evening throughout the summer about the same. ~umber 
of anopheles appeared to fly into both habitations. In the house, even when unmolested, 
they seldom remained more than a few minutes, and only once during the whole 
summer was a specimen found there in the morning, having apparently remained 
there all night. Of those wh~ch entered the cottage, "several quickly settled in dark 
comers and on the smoke-gnmed rafters of the living-room and made no attempt to 
fty out " ; and some could always be caught at any time in the cottage. 
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Shelter of the kind which, as has been noted, anopheles prefer is, in Europe 
nowadays, mostly found in stables. But this is not always so. PEJU and CORDIER 
(rgrg) while noting that A. maculipennis seems almost domesticated, seeking out dark 
shelters in living-houses in which to dwell by day, yet report that the percentage of 
this anopheles in the total mosquito catch was the same in occupied dwelling-houses 
and in barracks deserted for six months-namely, 75 per cent-so that their conclusion 
that the insects which harboured in the latter were not there by food attraction 
seems incontestable. It is worth mentioning that, in rainy weather, the percentage 
of A. maculipennis in their house catches was only ro or 12. 

One potent mosquito-preventing habit of the primitive house:dweller requires 
special mention-that of the chimneyless hearth within the house. Thus MuHLENS 
and SFARCIC (1925) noted that anopheles liked dark, dirty, damp dwellings, unless 
there was an open smoking fire. HAIGH (1925) wrote of Albania : 

"On June 28th, in examining the villages of Aliku and Chausi (he mentions 
finding a spleen rate of 85 in twenty-six Aliku schoolboys), standing on a raised 
sandstone knoll overlooking the Vivari plain and forest in Southern Albania, 
I found that houses, cattle and goatsheds were swarming with mosquitoes. 
A goatshed made of basket work, and therefore with little protection from the 
wind, contained hundreds on the walls, roof, on cobwebs, etc. A cow and horse 

. shed, the lower storey of a good hou<>e, built of stone and beams, with no light 
except from the door, contained similar numbers. The house above was 
constructed with two verandahs and doors which gave a through draught across 
the living and cooking room. In this room, which had an open rafter roof, blacken
ed and shiny from the deposit of wood tar from the open fire on the cooking range, 
no mosquitoes were to be found. The inner sleeping-room, with ceiling and plaster, 
lighted by three windows, had numerous mosquitoes on walls, roof, bedding rolls, · 
ornaments, etc., just like flies, and, if disturbed, these formed a cloud in the same 
way. The mosquitoes consisted of maculipennis and superpictus, more of the 
former, the bulk females, and generally gorged with blood . . . In houses, I 
have rarely found a mosquito resting on a smoked roof beam, but generally in 
the sleeping compartment, whether it possessed a roof or not." 

. SYMES (1926) wrote of Kenya : '' As one would expect, fires constitute a fairly 
efficient though not absolute protection against mosquitoes", a conclusion based on 
"a considerable number of hut collections". He adds : 

'' In native villages it is in the huts set apart for the unmarried members of 
the community that the majority of anopheles is found. In these huts, no cooking 
goes on and no fires are lighted." 
Similarly, GARNHAM (1929), writing of Kenya ; states : 

"In selecting huts for adult (mosquito) counts it soon became apparent 
that those with fires within them were unsuitable, as they contained few or no 
anopheles. A sudden diminution of anopheline density was shown to be due on 
numerous occasions to the inhabitants making a fire and cooking inside their huts." 
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The findings of HAIGH, SYKES and GARNHAM lead naturally to· remarks by 
L. L. WILLIAMS, Jr., made in discussing the paper read by KuGLER (1925) : 

. "In considering the quadrimaculatus rate (in North America) and its bearings 
on malaria, I would be most interested in the 'bedroom rate' rather than on the 
regional rate . . . I have observed a farming community of thirty houses in 
Isle of Wight County, all close to prolific quadrimaculatus breeding areas and with 
one or more cases of malaria in every home except one. This is the only screened 
house, and a well-screened house. In this group, the bedroom rate is quite high, 
it being- quite usual to take twenty to sixty quadrimaculatus from a bedroom." t . . . ~ 

The same factors seem to underlie findings by FRY (1922) : 

"The day-time resting-place of anophelines in Bengal is in the cowshed, 
and the low mosquito infection rate which we found in Bengal may be explained 
by the fact that most of the mosquitoes which were dissected by us were not 
caught in the sleeping-rooms, where it was always difficult to find specimens. 
Cowsheds are packed with animals at night, and the number of anophelines found 
in them increases in direct proportion to warmth and darkness. The sleeping 
apartments of houses in Bengal are generally very clean and well kept. Though 
the cowhouses in the same compound may swarm with anophelines, it is 
exceptional to find a single specimen in a cookhouse or sleeping apartment." 

The importance of the structure of the dwelling as a place attractive or distasteful 
to anopheles is emphasised by AicocK (1925). - After noting the importance of 
drainage, he adds : 

"But the equal importance of dry, light, airy houses seems to have been 
realised only by C. W. Daniels, Colonel S.P. James and a few others. And yet 
there are facts of common observation that suggests the influence of the house." 

After the lines quoted under "malarious houses" and a reference to James's 
observations in Kent, he continues : · 

" There are places, not a few in the residential area, round London where 
anopheles larvz are to be found, and adult anopheles in any cowshed or stable, 
though search for an anopheles in the excellent modern residence close by would 
be in vain." 

In t.he same sense, MAcARTHUR (1929) writes of Hung Jao, five miles west of 
Shanghai : · 

"The selective habit of A. hyrcanus was much in evidence here. The men of 
the Coldstream Guards were accommodated in tents, and the officers messed in 
a house nearby. For a period of eight weeks the medical officer, Captain 0. R. 

1 The interesting sequel is noted under " screening ". 
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ORAM, M.C., kept records of the number of anopheles in the house and tents 
respectively. During this time, only two single specimens were seen in the former, 
whereas on no occasion was any tent found free from them, and, if not disturbed 
by the occupants, forty or fifty anopheles per tent was a common morning sight." 
About one hundred of the men shortly developed malaria. 

What is now a matter of observation was inferred by LESLIE in rgog : 

"Much, I believe, could be effected by improving the design of living-rooms 
and dormitories. It seems obvious that a well-ventilated, white-washed room 
will afford less shelter during the day to mosquitoes than a dark, dingy room." 

It seems not inadmissible to suggest that the factors now seen'o be active were 
those which, at least partly, determined the incidence of malaria in Europe in the past. 

ADDY (r8g8) describes ancient English cottages. The length of the " house-part " 
was, as usual, the rod, pole or perch-that of the single plough team with the four 
oxen standing side by side. Off it were other chambers. Windows were tiny and 
the fireplace without a chimney. He writes (page 52) : 

" The house part of these cottages [fig. r] corresponds to the megaron of 
a primitive Greek house, the megaron being the kitchen and men's room of the 
family. It also corresponds to the atrium, or' house place', of the Romans, that 
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FIGURB I. 

Plan of Cottage at Westward- North Meols- England. 

word being derived by some authorities from ater (black), on account of the 
blackened roof. In Chaucer's time the ' house part ' with its open hearth must 
have been black enough, as in the tale told by the " Nonne prest " : 

" ' Full sooty was hlr bowr and eke hir halle.' " 
For dwellings of those of higher social position in the olden days, Addy instanced 

those still existing at Saterlander, in Oldenburg, said to be of the sixteenth century 
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or a little earlier, and having the dwelling-place, cattle-stalls and store-rooms under 
the same unbroken roof, and most meagre lighting, and adds : . 

" The whole domestic life of the Saterlander is spent on the spacious ' floor ' 
(the central part of the house round which stand the farm animals in their stalls). 
In the background, about 6% feet from the black wall, burns the open fire, the 
centre of domestic intercourse . • . The older dwellings have no chimneys. 
The smoke of the turf fire spreads through the whole building. This has the 
advantage that it scares away vermin." 

Yet higher in the social scale are the ruins of an ancient manor house at Padley 
Hale, near Hathersage, Derbyshire, England, and of this Addy writes : · 

" The house at Padley was not expressly built to keep out sunshine, but it 
would have served well for that purpose." · 

Finally, for the house of the noble, Addy writes of Peak Castle, mentioned in 
"Doomsday Book" : 

" In such a place life would hardly be bearable in the winter without a 
fire, but there is no trace of either chimney or flue in any part of the building . . . 
Unless such a fiue existed, we are driven to the conclusion that a fire was burnt 
in an open brazier, tht:reby filling the room with smoke." 

His general comment is : 

'' lt.may be taken almost as an axiom that the smaller the windows the older 
the house." 

There seems clearly at work in all these ancient buildings an antagonism between 
the pro-malarial effect of darkness and the anti-malarial effect of smoke. With the 
evolution of the chimney, the anti-malarial factor disappeared ; but in the existing 
houses, at least, the windows presumably were not enlarged. It can hardly be doubted 
that, in malarious parts, this particular advance in civilisation meant an increase in 
malaria. 

The remarks above have all applied to the <;tructure of the house relative to adult 
anopheles, infected or not. A<o a breeding-place of anopheline larvre, water-holding 
recesses and receptacles outside the roof, walls or plinth of the house, and in wells, 
cisterns and domestic utensils, as intanced by A. stephensi in Bombay, are so well 
recognised as to need no detailed study here. · 

Regarding the interior of the house, M. D. MACKENZIE (1923) wrote of South
East Russia : 

· "At the time of the famine in the Volga Valley, thousands of refugees 
travelled 1,500 or z,ooo miles to Turkestan, where wheat was obtainable 
(~ovember 1921 to March 1922). On the return of these pea.sants after the 
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harvest of 1922; malaria broke out in pandemic form throughout South-East 
Russia. The epidemic spread steadily throughout the winter, with the thermo
meter varying from 200 C. to 300 C. below zero from November to March. The 
spread of the disease during the extreme cold appeared to be due to the fact that the 
drinking-water-butt, combined with the almost tropical heat of the log-houses 
of the peasants, offered an ideal breeding-place for the anopheles remaining in 
the huts from the summer. During th,e intense cold of the winter, both larvre 
(in the water-butts) and adult anopheles (in dark corners) could readily be found 
in a large proportion of the peasants' houses." 

No dissections of anopheles for malarial infection were made. 

loFF (1926) writes in comment : 

" This observation cim relate to but a single case, as no one of many Russian 
investigators for the south-east has ever seen larvre of anopheles in the water
butts within the houses. The females of anopheles domesticating in our dwellings 
have been found exceedingly seldom, and can by no means account for the 
numerous cases of malaria observed under our conditions en masse in winter and 
early spring months." 

CHRISTIE (1924) caught mosquitoes in Russian houses during the winter, identified 
by Alcock as A. maculipennis, and reports that several cases of undoubted first 
infections of malaria have been noted during the winter months. Leaving aside the 
question of breeding in butts within houses during winter, it must be noted as strange 
that the same mosquito should hibernate in dwellings in, say, Holland, but not in 
Russia. The question of latency in first infections is dealt with below. 

I may be mistaken in concluding that the recommendation of HECKENROTH 
(1923) implies his belief that, in Dak~r. anopheles breed in cisterns within houses. He 
notes that an insufficient water supply leads to storage both outside and within 
houses, and, in a paper entitled" Mesures capables d'enrayer le paludisme a Dakar", 
urges the need of powers to inspect cisterns inside houses.· 

4· THE HABITS OF ANOPHELES IN RELATION TO MALARIAL INFECTION. 

Of the "malarious house", JAMES writes (1920 (a) page 68) : 

" The explanation seems to be that a mosquito (maculipennis) which has 
lived long enough to become infected has also acquired the habit of remaining 
for weeks and months in that house, or of returning to it after every flight ". 
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And, agam (192o(b)), regarding the Queenborough results : 
" The findings could only be explained on the assumption that the particular 

mosquito which had bitten the malaria-carrier remained in that house day after 
day and week after week, or that, if it made a flight outside, it succeeded in 
returning to the same house, which it instinctively knew to be the res~ing and 
feeding place which it had originally selected." 

ScHiiFFNER, SWELLENGREBEL, SWELLENGREBEL DE GRAAF and Achmed 
MocHTAR (1919) offer evidence on like lines : 

"We do not know whether [Anopheles] ludlowi leaves the house it has 
once entered before the maturity of its eggs does compel_it to do so, and whether, 
on return from its breeding-place, it does vio;;it the same house or another one. 
We have only been able to make one single observation in Mandailing, which 
points to the fact that its sojourn in the same house may last longer than one 
night or one day. At Panjaboegan, we searched the house of a European who 
had just contracted malaria and who had developed into a gamete carrier of the 
third degree (more crescents than I to 19 leucocytes). Ten specimens of ludlowi 
were caught_ Seven were found to be infected with coarsely-pigmented cysts, 
of which six had cysts of the size proportional to three or four days and in one 
the cysts were older." 
The index of infection was 3 per cent round Mandailing, and 8 per cent further 

afield, as .against 70 per cent in this house. The mosquitoes had stayed in the house 
or had returned to it. 

In like manner the finding of infected or actually infective mosquitoes in the 
houses of those from whom they must have obtained infection is noted by HEYDON 
(1923), who caught 101 Anopheles -punctulatus, mo.,tly at night when attempting to 
bite, sixty-three coming from the White Hospital, Namanula, Rabaul, and thirty
eight from his own bungalow. None showed infection ; while, of 1,36 caught in native 
quarters or huts, mostly when resting by day, eight showed sporozoits and eight 
oocysts. Again, WALCH and WALCH-SORGDRAGER (1921) found mosquitoes with 
oocysts as follows : 

A. ludlowi A. sinensis A. kochi A. aconitus 
In dwellings : 

17.2%of 58 I-5% of 7.038 u.s% of 72 2.5% of 40 
In buffalo-stalls: 

No mosquitoes 0.9%of 225 o%of7 o%of 3 
found • 

Further, jAMES (1929 (a)) writes of a farm in Kenya : 

" The farmhouse was a thatched ' banda ' divided into rooms by wattle 
and daub walls not reaching to the roof. It had an earth floor and no ceiling. 
We found that the farm_er wa_s up and about, but that he was only just recovering 
from an attack of malana. HIS son was in bed with a similar attack. His daughter, 
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the only other member' of the family at home during the visit, was about the 
house, but we found malarial parasites in her blood. Four houseboys, who 
occupied a hut a few yards from the door of the farmhouse, had enlarged spleens 
and parasites in their blood, and this was also the finding in twenty-four out of 
twenty-five native labourers on the farm. Then we searched for anopheles 
mosquitoes in the house and huts . . . and dissected thirty-eight of these. We 
found that the salivary glands of five (13.2 per cent) were heavily charged with 
sporozoits." 

Observations associating malaria in the inhabitants of a dwelling with malarial 
infection of the mosquitoes caught in the dwelling itself are, then, forthcoming from 
widely separated areas. It remain<> to offer evidence regarding the alternatives laid 
down by James. 'Have anopheles, at least in certain circumstances, either a hospice
return instinct-one which brings them back to the place where they have already 
enjoyed food and shelter-or a stay-at-hospice habit ? 

5· A HOSPICE-RETURN INSTINCT. 

Accounts of three experiments on. the question of a hospice-return instinct in 
anopheles have been collected from the literature. The usual procedure has been to 
catch adult anopheles.in habitations in one place, stain them by spraying them with 
an aniline dye solution, release them at a distance from the place of capture, make fresh 
catches of mosquitoes in various places including the original site of capture, and 
determine whether any among the new captures are stained. A slight amount of 
staining may be overlooked by mere inspection, but may be made.evident as a flash 
of colour when a mosquito is dropped into alcohol, chloroform and glycerine. 

LE PRINCE and GRIFFITHS (1917) captured in houses and barns in South Carolina, 
U.S.A., 272 A. quadrimaculatus and three A. punctipennis and stained them with 
eosin. After release, three only were recaptured, all of which in a negro shack from 
which a large percentage of the original captures had come, the distance in a straight 
line from the place of release being 3,090 feet and including a river Boo feet wide. 
They enquire whether this implies a homing instinct and add : "It would be easy 
enough to test by using different stains for the batches caught in different houses ". 
Such a test never seems to have been carried out. 

GEIGER, PURDY and TARBETT (1919), in Arkansas, U.S.A., caught and stained 
about 4,000 A. quadrimaculatus and released them at the point shown in Figure 2 }:(. 

The subsequent catching stations are shown thus Q. Ten stained mosquitoes were 
recaptured at the points shown thus 0 which were within the township of Lonoke. 
Of these mosquitoes, four-fifths had been caught originally at the stations indicated 
thus. and one-fifth at the two marked thus@). At the time of re-catch, such air currents 
as existed were from the south-west. Perhaps observations by LE PRINCE and 
ORENSTEIN (1916) in Panama provide another explanation for these results than a 
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GARNHAM (1929) collected 688 adult anopheles, mostly A. funestus, from native 
huts just outside a township in Kenya Colony and sprayed them with methylene 
blue and released them in four of a group of fifteen huts in another part of the town. 
" No coloured mosquitoes were obtained from anywhere outside the treated boma " ; 
presumably, the group of fifteen huts is meant. There were recovered eleven between 
the second and fourth days from eight of the untreated huts ; but not from the other 
three, which lay to windward of the places of release. These last were searched for 
the first time on the fifth day and no stained mosquitoes were found. 

It cannot then be said that experiments so far carried out lead to the clear conclu
sion that anopheles have an instinct to return to their "hospice" after leaving it to 
oviposit. They appear, however, to have a tropism towards any ample food reservoir, 
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such as a large collection of human beings, and this may explain instances of apparent 
"back-to-the-hospice instinct". It appears to follow that, if a convenient breeding
place lies close to a convenient·•' hospice ", a tropism towards food will bring anopheles 
back to this "hospice " after oviposition, and a " malarious house " may thus be 
established. 

6. A STAY-AT-HOSPICE HABIT. 

Such a habit is clearly not invariable among anopheles. BLACKLOCK and CARTER 
(1920) write : 

"That A. plumbeus has not been recorded more frequently in houses is, 
in our opinion; due chiefly to the fact, noted by CHRISTOPHERS (1916), that the 
females retire to the shelter of their breeding-places (rot-holes in trees) shortly 
after their feeding. Unlike A. maculipennis, they will remain but a short time 
in the house, and the chances of seeing them except in the mornings and evenings 
will be small." 

While this quotation implies the belief that these anopheles feed and so infect 
or become infected in houses, it shows that a failure to surprise anopheles within the 
house is no evidence that feeding does not habitually occur within the house. The • 
same is emphasised by J. G. THOMSON (1929) for Southern Africa : 

'' At night, in badly lit houses, anopheles can be detected with difficulty . 
They are o;ilent during flight. The inhabitants of unscreened blackwater fever 
houses, as often as not, will state that they seldom see mosquitoes and are not 
bitten by them-this at the heigh~ of the malaria season, when the houses are 
nightly infested with anophelines, as the following incident de'inonstrates. Larvre 
of Anopheles costalis were found in abundance in a spruit about 100 yards away. 
A hunt in the house for adult anophelines proved of little use ; none were found. 
The occupants declared they seldom saw mosquitoes." 

Before sundown a window was closed with mosquito netting. Immediately 
the sun set, the netting became covered with mosquitoes trying to get out of the house. 

"On many occasions by adopting this procedure thirty, forty, fifty or more 
female anophelines (A. costalis) could be captured on the netting in a short time, 
and these were only a few of those actually present." 

• 
In the Philippines, MANALANG (1928) reports a like experience with A. minimus : 

" The adult mosquitoes are typically wild in that they are but seldom found 
in the ordinary nipa house at night, much less in the day-time. The only occasions 
on which they have been caught during the day-time were when they were 
imprisoned inside wire screens. During the period of heavy catches, they have 
shown preferential harbourage in two houses and incidentally where most of 
the new malaria cases were registered." (" Significantly" seems a better adverb.) 
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EssED (l925) deals with A. maculatus in Tandjon~, Sumatra. On analogy wit_h 
1\Ialaya, he concludes that this mosquito is the es~ential local ho~t,. because splemc 
and parasite indices are highest near its breeding-places, bec.ause It IS the prev~lent 
mosquito with the most extensive breeding-grounds, because It attacks man at mght, 
nd because it has been found locally infected. Further, from the nature of the catches 
~ and out of doors, he concludes that A. maculatus feeds exclusively at night, and 
then immediately leaves the house. · 

FRICKS (1920) and LE PRINCE .(1926) deal with a somewhat similar condition 
in America. The latter writes of A. quadrimaculatus, the chief conveyer of malaria 
in the United States : 

" When it bites us in our homes,· in most instances it rests on the walls of 
the room where it took its blood meal and remains there quietly all day. 
Occasionally, som~ of them go into an adjoining room." 

He adds that, after feeding, this mosquito is sluggish and readily killed, and 
that children can easily be trained to kill every anopheles in a room. The former 
adds : "When in a condition to fly, they are most apt to .leave the house just 
before dusk or soon after dawn". There is with this American anopheles a period 
after feeding during which it remains in the house ; but, at least in general, this 
interval is not long enough for it to become infective if the· feed was infected. · 

The urge to leave a house, where the female anop"heles has fed, is impelled by the 
necessity for oviposition, to which the blood feed is the biological preliminary. In 
true hibernation, there is no oviposition and, therefore, no need to leave such a house ; 
but neither does tlie insect feed, so that there is no possibility of an infective anopheles 
transmitting malaria. This condition · SWELLENGREBEL (1929) calls gonotropic 
association. But, as he has shown, there is in Holland for A. maculipennis an interme
diate condition in which, while oviposition· is in abeyance, feeding is not (he calls 
it gonotropic dissociation) ; while, at the same time, there is an autumn settling 
down of anopheles, the anopheline population ceasing to move from one " hospice" 
to another. Thus, when all the anopheles in any shelter were captured during the 
summer, the numbers we1e made up again within one to nine days. When the operation 
was repeated in September (the production of eggs ceases almost entirely from the 
beginning of the month in Holland), this was the case to a very slight degree, and was 
due to the hatching of some late larvre which still survived. When capture was repeated 
in October, the room remained empty, although neighbouring shelters were still full 
of anopheles. During the summer, oocysts were found in the initial stage only; this 
Swellengrebel attributes to the fact that, after a feed, anopheles leave the house. At 
~hat season, their proportion is one per houo;e and 200 per stable, so that, when infected 
m~ts leave a house, they become so swamped by numbers as to escape detection. 
~tIS, at all events, clear that there is no evidence that A. maculipennis in Holland has 
m summer any tendency to return to the hospice.· With the autumn settlement, 
oocysts gradually reach maturity during September to December, in spite of the less 
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favourable temperature (Figure J, after SWELLENGREBEL, t925), while the need for 
food in these anopheles with gonotropic dissociation ensures the entrance of sporozoits 
into man. It requires a large dose of these sporozoits to produce an immediate outbreak 
of malaria; but that they are viable was shown by jAMES (t927, I929 (b)) and 
confirmed by SWELLENGREBEL, the malarial attack coming on six to nine months 
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later· a circumstance which explains how the vernal epidemic appears in Holland 
befor; the new anopheline brood is reared, and that, nevertheless, the infection might 
be acquired in the house. Moreover, in Holland, there are areas where only gonotropic 
dissociation is found ; these are areas with endemic malarious centres, the presence 
or absence of this infection seeming to depend on anopheline density. There are 
areas where only gonotropic association is present ; these are free from malaria, even 
though the number of anopheles is high. There are areas with a mixed population 
in which, in early autumn, anopheles with gonotropic association settle down in 
lofts, threshing floors and other uninhabited places, whereas those. with gonotropic 
dissociation settle down in inhabited dwellings. These biological types, it may be 
added, Swellengrebel associates, at least on the average, with certain anatomical 
differences. 

The winter behaviour of A. punctipennis, A. quadrimaculatus and A. crucians 
in North Carolina, U.S.A., is reported on by BoYD and WEATHERSBEE (1929). In 
very cold weather these anopheles might show hibernation, nearly always in unoccupied 
places with ·no feeding and no oviposition ; the condition was designated as hibernation 
because intense smoke might leave them undisturbed. In less cold weather there was 
evidently gonotropic dissociation, for the number of anopheles in occupied places 
increased and recently fed individuals were in evidence ; the first two species showing, 
as they do in summer, a particular tendency to linger where they feed. The gonotropic 
dissociation held up to January, as judged by the way in which the percentage of 
gravid females lessened after that date. SWELLENGREBEL points out too that, as 
regards hot climates, nothing is known as to whether gonotropic disssociation, the 
requisite for a "stay-at-hospice " habit, is associated with restivation or with any 
other special biological state. · 

CHAGAS (1925) states, however, that observations in Brazil, particularly by 
GoDOY, show that certain individual anopheles remain in houses continuously for 
as long as twenty days, even after they have been fertilised and have fed on blood. 
These mosquitoes, it is pointed out, have completely developed ovaries associated 
with inhibition of oviposition, and are too heavy for ready flight. Among their normal 
fellows oviposition is followed rapidly by death; but, when this function is suspended, 
life is prolonged to an extent which allows of the formation of sporozoits, so that there 
is brought into being an infective individual which is without any instinct urging it 
to leave the house. Chagas characterises this as a fact of capital biological importance, 
and sufficient in itself to establish the doctrine of the house infection of malaria. 
Whether or not it is related to the condition next considered does not seem clear, 
thou~h Chagas s!a~es that, while h~ had never detected infection in ·mosquitoes caught 
outside hous_es, It IS always easy m houses inhabited by gametocyte carriers to find 
anopheles With oocysts and sporozoits. With this he correlates the observation that 
children, even those in cradles who never leave the house, have a higher spleen index 
than adults. 
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There is some evidence that a stay-at-hospice habit may sometimes be due to 
malarial illness in the mosquito. ScHOO (1905, page 225) quotes PLEHN 1 as believing 
that, from the palhological changes in the stomach induced by the malarial oocysts, 
the mosquito falls sick and is unable to leave the house. jAMES (1926) urges that the 
'habits of the A. maculipennis, which becomes infective, are quite different from those 
of normal insects : 

" Instead of making flights in the open, they pass almost the whole of their 
time in the house in which they first settled. At their first feed in this house they 
become overloaded with blood and almost too heavy and sluggish to make a 
satisfactory flight. They find a sheltered dark corner or hole within a few feet 
of the beds of the occupants of the house, and, night after night, make a short 
passage between their hiding-place and the sleeper in the bed in order to gorge 
themselves with blood. Their eggs ripen only very slowly, and, even when they 
are ripe, the insect is very loth to make the flight necessary to lay them. Often 
she drops them carelessly after a short flight, and returns to the hole she has made 
her home. Life in the household with the nightly feed of blood has become a 
habit to which everything else is subordinated." 

All this reads like the description of a sick insect, analogous to the illness reported 
by BAHR (1912) in filariated Stegomyia pseudoscutellaris. 

There is, then, considerable evidence that certain healthy anopheles at certain 
times have a stay-at-hospice habit, and that some anopheles show it because they are 
too sick to fly away. When there is no such habit, the almost uniform conclusion 
on the facts, formed by those who report its absence, has nevertheless been that the 
anopheles concerned feed in the house but leave it before ordinary methods of capture 
have secured them. If their feed gave them malaria, it was in the house that they 
acquired it, and, if they feed again on man after they have become infective, it will 
be in some house that that feed will take place. 

7· THE BLOOD MEALS OF ANOPHELES. 

The .species of animals which ·furnished the bl~od meal 'af anopheles has been 
tested by workers. Results which have been collected for the present analysis are 
as follows : . 

1 The citation of the article has not permitted of its being traced. 
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DAvis. and KING and BULL KLIGLER and Bovn and ARR1S 
SHANNON (1928) (1923) LIEBMAN (1928) (1929) 

Country: United States United States Palestine Jamaica 
of America of America 

Species of mosquito : .tf. pseudo A. quadri- .tf. elutus .tf. vesti- A. albi-
punctipennis maculatus .tf. superpiclus 

A. sergenti 
tipennis manus 

Site of collection : In houses In stables In houses 

Numbers collected ...•• 65o 1,455 145 85 26 48 
Percentage containing 

blood from . . 
Man .............. 50.0 38·4 40·7 ·42·3 50.0 
Equines ............ 8.g 20.1 5·5 All 15.2 8.3 
Cow .............. 5·5 18.6 16.o were 15.2 20.8 
Dog .... - .......... 21.8 10.0 15.2 6.J 
Pig ............... 2.5 7·7 from J.8 8.J 
ChickPn ........... J.2 2.6 ani- 2.1 
Cat ............... 1.8 .2.6 mals 2.1 
Sheep and goat ..... 6.2 7·6 2.1 

WALCH and SADJITO (1928), in the Dutch East Indies, reported these actual 
figures from-catches in houses : 

Mosquito 

A. ludlowi ........•............••....••..•.. 
A. rossii .....•............................ 
A. vagus ...........................•...... 
A. aeon ita . ............•...................• 
A. tessalata . ................................. . 
A. punctulatus ............................ . 

Number con
taining hu
man blood 

10 

5 
0 

3 
0 

7 

Number con
taining buf
falo blood 

.2 

38 
6 

36 
3 
0 

From buffalo stables near houses, A. ludlowi contained human blood three times 
and buffalo blood twenty-three times, the correc;ponding figures for A. rossii being 
o and .2. · 

Except for .A. rossii and A. aconita the blood meals of anopheles caught in houses 
had predominantly been taken from man, and those caught in animal houses 
predominantly from animals, or solely so in the Palestine figures. The experiments 
do not suggest that, in the ordinary way, anopheles which have entered houses and_ 
fed on man continue to do so afterwards. 
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8. INFLUENCE OF ANIMALS AND ANIMAL HOUSES. 

RouBAUD (rgrg) enunciated the protection from malaria which he held domestic 
animals to confer on man in these words : 

"L'homme est protege par les animaux. Cette protection est d'autant plus 
complete que Ia population anophelienne trouve plus aisement a satisfaire ses 
besoins de sang sur Ie betail. C'est Ia ce qui regie Ia presence ou non des anopheles 
dans Ies maisons." 

Whether anopheles fed on man or not was here regarded merely as a question of 
the amount of food available. Accordingly, the use was advised of animal houses 
surrounding and thus protecting human habitations. Later RouBAUD and LEGER 
(rg~r) modified this unqualified statement. Any kind -of animal house would not 
protect man ; it must be of a certain type-low, dark and without draughts, and 
animals must be stalled in it at night. In other words, the main stress is removed from 
the animal as food to the kind of house in which it is stalled. The requirements of the 
stable attractive for anopheles, indeed, complies in all respects with what has been 
seen to be those of the similarly attractive human dwelling. No definite attempt seems 
ever to have been made to determine whether, if men and cattle are housed in new 
buildings of exactly similar construction, there is in A. maculipennis a preference for 
cattle. 

SERGENT and SERGENT (rg2I) believe that they found in Vendee, in 1903, that 
the pig was more attractive than man, but the relative housing conditions were not 
stated ; at least, they reported that, though the inhabitants of Algeria surround 
their houses with animal houses to keep off robbers, they suffer from malaria. The 
same criticism seems to apply to the statement of ScHUFFNER and HYLKEMA (1922) 
that a single buffalo can divert most A. ludlowi from the lodgings of one hundred 
pe-rsons. Sergent et al. (1924) later report no protection for man by animal houses, 
A. maculipennis enjoying the hospitality of the W.C. as much as that of the adjacent 
animal houses. 

Regarding Albania, HAIGH (rgz5) reports : 

"One woman with whom I conversed at Velivishti near Berat [25 per cent 
of Berat scholars were absentees in autumn as the result of malaria], who had 
three children suffering from malaria, informed me that mosquitoes had been 
present in the house ; but there were none there now, as the cow had been sold 
three weeks ago. No anopheles could be found in the empty cowshed, but the season 
was advanced (September 22nd) and breeding had almost ceased in the neigh
bouring river . . . .The presence of animals seems to be a factor of great 
importance in attracting mosquitoes to the houses, and in some areas may be 
the chief cause of their presence." 
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ALCOCK (1925) wrote thus : 

'' There is no general concord of evidence that the insect (A. maculipennis) 
prefers the blood of cattle to that of horses or pigs or rabbits m: man, though 
there would perhaps be more general agreement that it prefers a cattle-shed or 
a stable even when empty to a well-constructed house, even when it is habited." 

WESENBERG-LUND (I9Z0-2I) assumes that, formerly, i~ Denmark, A. maculipennis. 
bit in the open by day. He attributes the disappearance of malaria in Denmark during 
the last hundred years to the fact that animals are now housed and man's working 
time in the fields is much lessened by mechanisation; and A. maculipennis has 
followed the animals into their stables. It should, however, equally have followed 
man to his house, if that were the complete explanation. There is no mention made 
of what, on the evidence given above, is clearly of great importance-the general 
improvement in light and airiness of Northern European habitations during the last 
hundred years, a change in which Denmark has certainly participated. It is, perhaps, 
not going much too far to suggest that the type of cottage used in these latitudes by 
man a hundred years ago was not far different in these respects from the type of. 
animal house now in uo:;e ; and it would seem, then, that the change in anopheline 
habitat in Denmark is more reasonably attributable to better housing of man than 
the housing at all of animals. That animals are more attractive to A. maculipennis 
than is man is, then, a position which was practically receded from by RoUBAUD 
when he insisted that, to be so, they must be stabled in a particular way. The practical 
question which results seems to be this : As a malaria preventive, is it not better to 
house man well than to house animals badly? 

It must, however, be noted that MISSIROLI and HACKETT (1930) conclude, as 
the result of their investigations in Italy, as follows : 

" We believe, therefore, that, i_n Southern Europe at least, it is not any 
combination of attractive physical circumstancts, such as darkness, warmth, 
dampness and freedom from draughts, which impels maculipennis to enter 
dwellings; but, instead, the presence of a certain kind of food-supply to which by 
instinct it is drawn." 

9· EFFECT OF CERTAIN PREVENTIVE MEASURES. 

It is clear that, if the house is the place where infection is ordinarily obtained 
-the place, that is, where man is ordinarily bitten by infected anopheles-then 
certain measures which effectively prevent infective anopheles from biting man in 
t~e house will lessen or prevent malarial infection. Conversely, if malaria lessens or 
dtsappear~ after such measures have been applied, this fact will be good evidence that 
the house 1s a place, or the place, where infection is obtained. The effects of three such 
measures will now be considered : (a) effects of detection and destruction of adult 
anopheles in houses, (b) tffects of screening houses, and (c) effects of house site. 
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(a) EFFECTS OF THE DETECTION AND DESTRUCTION OF ADULT ANOPHELES IN HousEs. 

Ross (19II) reports that Sir William MacGregor employed a boy to kill mosquitoes 
by a net in his house in Lagos, West Africa, in 1901 ; but it does not seem clear 
whether this was an anti-malarial measure or merely designed to increase comfort. 

STRACHAN (1904) writes ~ 

"In Lagos, we have tried the experiment of employing a 'mosquito catcher' 
in cert~in large institutions ; but I am not able to say conscientiously that the 
results have been very valuable. The reduction of the number of mosquitoes 
of various kinds cannot have been greatly aided by this means, as a constant 
influx of new individuals replaces the few destroyed daily, though possibly the 
comfort of residents may be a trifle increased." 

The reasoning is convincing so far as it goes, but if malaria is contracted in the 
house and if infected anopheles remain, or having left it return to its shelter and then 
remain, in the house long enough to become infective, the daily destruction of fed 
anopheles will prevent the transmission of malaria ; and, conversely, the fact that 
malaria had been -controlled by this means would be evidence that malaria 
was contracted in the house. 

In Cocoli, Panama Canal Zone, a temporary camp was installed in April 1908. 
It was surrounded by anophelene breeding-places too considerable to be got rid of 
with available funds, though oiling reduced the number of adult insects. A man was 
detailed to kill all mosquitoes found in tents .. He worked daily up till 5 p.m. f_rom 
April roth to August 24th. In that time there were 17 cases of malaria, corresponding 
to a figure of just over one per cent of the force sick with malaria every week. 

" This was a lower sick rate than had occurred at other camps where anti
malarial work had been carried out for quite some time, but at Cocoli we were 
killing adult mosquitoes and the other places were not." (LE PRINCE in Ross, 
I9II, page 360.) Again, in June 1908, several hundred United States marines 
were stationed at Camp Diablo on the top of a hill, with a big marsh at its foot. 
Their malaria sick rate was 14 per cent per week. From the beginning of May 
1909 to the end of November 1909, a string of railroad cars, which provided · 
sleeping accommodation for labourers, was stationed between the swamp and the 
camp formerly occupied by the marines. Each morning the cars were examined 
a.nd all mosquitoes found were killed in chloroform tubes, and during that period 
of thirty weeks only four cases of malaria occurred in the 40 labourers, although 
they were more freely expose<\ to the anopheles than the marines had been." (LE 
PRINCE in Ross, 19II, page 361.) · 

In referring to this, GoRGAS (1915, page 199) wrote : 

"This method of killing infected mosquitoes was developed by Mr. Le Prince 
and his sanitary inspectors into one of our most effective antimalarial measures." 
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On one occasion some 500 anopheles caught alive were sent to Darling 
for examination. DARLING (rgto) wrote : 

" It is noteworthy and -speaks well for the practice of these daily killings 
that but one infected anophelene was found-." · 

There are other references in the literature to this work in Panama which need 
not be detailed. 

While, then, on th~ one hand A. maculipennis and A. quatlrimaculatus are readily 
detected and killed in the house, it is, on the other hand, clear from the reports already 
noted by BLACKLOCK and CARTER, by THOMSON, and by MANALANG that this is not 
the case for A. plumbeus, A. costalis and A. m~nimus. But their work shows also that 
the failure of easy detection, in the house, of these species is no evidence that malarial 
infection is not transmitted by them in the house, for their presence there becomes 
unequivocally manifest when these mosquitoes are intercepted, practically trapped 
during fiight into or out of the house. · It is evident that the use of a mosquito trap 
may be an essential part of any scheme which is based on the detection and destruction 
of certain species of adult anopheles as an antimalarial measure. The earliest use of 
traps which I have been able to trace is recorded by KuLz (rgog). He describes 
mosquito traps used by BuM in Kotonou, Dahomey, West Africa. The latter noticed 
that mosquitoes were numerous in crab holes, used these as traps and burnt out the 
mosquitoes in them ; and then set up mosquito traps in houses, apparently with 
considerable success. These methods refer to the destruction of non-hibernating 
mosquitoes. Regarding hibernating mosquitoes, BERTARELLI (rgq) pointed out the 
importance- oi destroying these ; and SCHAPIRO (see HERON, 1926) described their 
destruction in dwellings and stables by filling these with smoke, wheQ the sluggish 
insects fly to a single spot of light deliberately produced and are killed by hand, or 
trapped on oiled glass. These two writers appea.r to have in mind the lessening of 
next summer's brood which such winter destruction will effect, each su~viving female 
producing 7,soo,ooo descendants (EUGLING, I92I). WENYON (rg2I), however, wrote 
regarding Macedonia : 

" I call attention to the carriage of malaria by hibernating mosquitoes because 
of its importance in antimalarial work, for it emphasises again the advisability 
of destroying the hibernating female during the winter." 

He points out that for hibernating A. maculipennis the conditions are not such 
as were found by PEJU and CORDIER for this mosquito in its active. state : 

" As regards the hibernation of anopheles a very striking feature was their 
alm~~ comp~ete absence from uninhabited villages, though exactly similar 
conditions eXISted, apart from the presence of a population both animal and 
human. Even in an inhabited village the mosquitoes were more numerous in the 
occupied houses and barns." 
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(b) EFFECTS OF SCREENING HOUSES. 

The efficacy of house-screening in preventing malaria was investigated as long 
ago as the summer and autumn of x8gg in two experiments carried out in the intensely 
malarious Roman Campagna, ~ainly with a view to the testing of the mosquito 
transmission of plasmodium recently discovered by Ronald Ross. CELLI (xgoo) 
reported on railway servants living in screened houses, the men on night duty being 
provided with bee-keepers' veils and leather gloves ; he did not neglect, he added, the 
blood disinfection of relapses and the killing of anopheles which gained access to the 
houses. From the point of view of the present survey the experiment was not, then, 
one in which the prevention of biting by anopheles in the house was the only factor 
concerned in preventing malaria. 1 In screened houses in Cervara-Salone, four of 
twenty-four persons fell ill with malaria ; they_ had been on night duty and were 
judged to have carelessly disobeyed instructions ; the families remained entirely 
free of it. In this same area twenty-four of thirty-one persons living in unscreened 
houses fell ill with malaria. 

In the simultaneous experiment initiated and devised by MANSON (xgoo) 
screening of the house, and, as an extra precaution, of the beds within it, was the only 
antimalarial measure used, and the question of possible relapse was eliminated, since 
none of those concerned had had malaria. Manson describes the experiment thus : 

" A wooden hut, constructed in England, was shipped to Italy and erected 
in the Roman Campagna at a spot ascertained by Dr. L. SAMBON, after careful 
enquiry, to be intensely malarial, where the permanent inhabitants all suffer 
from malarial cachexia, and where the field labourers who come from healthy 
parts of Italy to reap the harvest, after a short time all contract fever . . . 
The only protection against mosquito bite and fever employed by the 
experimenters who occupied this hut was mosquito-netting, wire screens on doors 
and windows, and, by way of extra precaution, mosquito-nets around their 
beds. Not a grain of quinine was taken. Dr. SAMBON and Dr. Low, Signor TERZI 
and their two Italian servants entered on residence in the hut early in July. 
They go about the country quite freely-always of course with an eye on Anopheles 
--during the day, but are careful to be indoors from sunset to sunrise." 

. That they entirely escaped malaria is a matter of history. As stated in the British 
Medical Journal for December 8th, xgoo : 

" Dr. Sambon and Dr. Low returned to England in robust health, having 
demonstrated in the most practical manner that, by adopting suitable precautions, 
it is possible to live th10ugh the malaria season in one of the worst haunts of that 
sco~rge without contracting the disease." 

1 For the same reason, the striking effects of Italian "bonification" are not evidential here. 
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Their precaution consisted in the prevention of mosquito bites while in the house, 
and the success of these precautions is direct and emphatic evidence of the importance 
of the house as the essential site where infection is acquired from at least the European 
anopheles. 

In more recent years further light has been thrown on the effects of screening. 
MAXCY and ZIEGLER, BoYD, and perhaps CooGLE investigated the effects of screens of 
a mesh small enough merely to keep out flies. 

MAXCY and ZIEGLER (1923) write of South-East Missouri, U.S.A. : 

" In Table II is shown the attack rate in households with various degrees 
of screening, from no screening at all to a reasonably well-screened or ' fly-proof' 
house." 

" Table II. - Malaria attack rate (based on histories) in houses well screened 
as compared with houses with poor or no screening. 

Number of Number of Persons per Number of Percentage 
Screening . households persons household persons of attacks 

exposed attacked 
Good .......... II2 513 4·6 45 8.8 
Fair or Poor ... 147 714 4·9 III 15.6 
None .......•.• 144 698 4·8 127 18.2 

"Table III. -Malaria aUack rate of houses of light construction as compared 
with houses of open frame or log construction, holding the screening factor constant. 

Screening 

Good ............. . 
Fair or Poor ...•... 
None ............. . 

Malaria attack rate per thousand persons exposed 
In houses of light In houses of open frame or log 

construction construction 

8.6 
15.3 
21.6 

13.6 
16.4 
16.7" 

The writers add that conclusions must take into account that '' in openly 
constructed houses one is more likely to find the family low in the economic scale, 
large families living in a single room, inadequately treated when sick, poorly clothed 
and poorly fed-all factors tending to cause increased_ malarial incidence". 

The same mental reservation is desirable in weighing facts observed in Honduras 
and reported by DEEKS (1926). 

" In Dr. CLARK's surveys of 2,607 of the native population living in unscreened 
~uarters, 29.1 per cent were positive ; while of 135 non-immune foreigne~s living 
m screened quarters only 6.6 per cent were positive." _ . 
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These people were perforll!ing their ordinary work, and the screens were 
presumably mosquito-proof and not merely fly-proof, as in the last-quoted case. 

BoYD (1926) reports from South East Missouri, U.S.A., on 583 occupied rural 
dwellings with coarse screening of 12 to 14 meshes to the inch intended merely to 
keep out flies. The question of malaria was based on histories. 

Screening Number Population Total cases Cases per Rates per Ioo 
of houses house residents · 

Tight Houses : 

Good .......... 174 846 43 5·1 0.24 
Poor ........... 146 812 95 • II.7 o.65 
None .......... 43 246 47 19.1 0.92 

Open Houses : 

Screened ...... 88 408 52 12.7 0·59 
No Screens ..... 53 258 . 61 23·5 I.IZ 

Boyd adds, " These data show that [the statement that] ' no screening is better 
than poor screening ' is not true, but that anything which puts difficulties in the way 
of an anopheles is good ". 

CooGLE (1927) reports from Leflore County, Miss., U.S.A., that bi-monthly 
inspections of 104 screened and 104 unscreened houses showed an average of 2.2 
A. quadrimaculatus per screened and one of 16.5 per unscreened house, while 
malaria cases in the two sets of houses were 24 and 84 respectively. In the paper in 
which he spoke of the " bedroom rate of anopheles ", WILLIAMS (1925) adds of the 
single well-screened house already mentioned : 

" The following year the owner of the screened home and two of his children 
came down with malaria. He stated that he had lost faith in us and our theory 
of malaria transmission. We searched his house immediately and found that his 
wife had removed the stoves from the bedrooms and had neglected to put the 
covers on the stove-pipe openings. We found 18 A. quadrimaculatus roosting in 
the first bedroom." 

ALDERSHOFF and KoRTEWEG (1927) reported on an area under observation in 
Holland with this result 

Year Screened Rooms 
Number Number get-
sleeping ting malaria 

1924 ........... 2-3 3 
1925 ........... 3-5 13 
1926 ..•........ 217 4 

Unscreen~>d Rooms 
Number Number get
sleeping ting malaria 

1-J 14 
2-5 18 
120 16 
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Experiments in which two bodies of men 
lived in exactly similar conditions in the 
notorious Mian Mir (now called Lahore 
Cantonment), India, except that the barracks 
of one were " completely mosquito-proofed " 
in July 1926 and the adjoining barracks were 
not, were reported by RUTHERFORD (1928) in 
a preliminary _note ai:J.d HANAFIN (1928) . 

. Figure 4 shows that in the first complete 
calendar year after proofing the percentage of 
those who fell ill in protected barracks was 
about a sixth of those in unprotected ones. 

There is no question in the last case and 
little reasonable question in most of the others 
that the daily work of the two groups of per
sons was the same ; they differed mainly, 
and in the last exi>eriment only, in that the 
one group was protected from mosquito bites 
in the house, while the other group was not. In 
Williams's case conditions were altered in the 
single particular that anopheles gained access 
to a house which formerly they could not 
enter. 

All these observations afford direct evi
dence that the place where those concerned 
acquired malaria was the house or barrack 
where they slept, and where they lived 
generally when not working ; and that they 
at least largely escaped malaria if. anopheles 
were prevented from biting them in the house. 

(c) EFFECTS OF THE HousE SITE. 

As noted in the introductory remarks, 
the removal of houses from near anophelene 
breeding-places and from the dwellings of 
those who are hygienically careless is the 
stock in trade of the hygienist reporting on 
the best means of preventing malaria in the 
more valuable and hygienically careful mem
bers of a mixed community. 
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It is so much a commonplace that the effects are rarely reported or are only 
incidentally noted. The persistent French work in Algeria, and that of the Dutch 
in their East Indian possessions occur at once to the mind. With unbecoming 
prejudice I select the following examples.. CHALAM (1923) made a two-years 
investigation under McCoMBIE of the anophelene distribution and of anophelene 
malarial infection on a sugar estate in Assam, India. The only anopheles found 
infected was A. listoni, and in one part of the locality 3.8 per cent were so. It bred 
in a swamp and in the entering streams, and the spleen rate was 82. The average 

· collection of A. listoni in houses near the swamp and stream was 6.8, in those 
comparatively close 4·9· and in those three-eighths of a mile to one mile away 1.6. 

CHRISTOPHERS (1912) investigated villages and in the Andamans, Bay of Bengal. 
A. ludlowi breeding in saline swamps on the sea-coast was implicated as vector. The 
spleen rate in these villages averaged 32. He advised their removal to healthier sites 
inland, particularly Port Mouat, which had a spleen 1ate of 58. CovELL (1926) reported: 
" As a result of Major Christopher's recommendations the villages of Port Mouat, 

· Ogra Baraij and Bindraban were moved to healthier ~ituations. The three villages 
are now healthy." · 

Malcolm WATSON (1921, page 50) reports on an estate in which clearing of the 
virgin forest was being undertaken. As it proceeded, much of the work of the coolies 
was one to two miles form their lines. Accordingly, four new sets of lines were built, 
three about a quarter of a mile from the forest, and the other about IOO yards. The 
result was disastrous. The coolies were overwhelmed with malaria and soon had to be 
removed. They were again re-housed, this time about half-a-mile from the edge of the 
jungle and the fever rate became" very small and of little consequence". In this case 
the coolies were doing the same work in the same place throughout the time under 
report. Only their houses were altered in site. The fact that alteration of the site of 
the houses, the rest of the daily life being unaltered, determined whether the inmates 
suffered disastrously from or were relatively free from malaria, shows how vital is 
the house in the transmission of malaria. 
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CONCLUSIONS. 

The matter may be summed up thus : 

The anopheles associated by experience in the transmission of malaria are in the 
main house-haunters and night-biters, drcumstances which make it likely that the 
house is important in the transmission of malaria. This likelihood is increased by the 
consideration that throughout that part of the world where malaria can be transmitted 
there are "malarious houses", houses where inhabitant after inhabitant acquires 
malaria. These houses have certain characteristics, at least in Europe ; they possess 
dark, dirty and often damp portions. In parts of Europe and in indigenous dwellings 
in the tropics, a chimneyless fire is efficient in driving away anopheles from places which 
would otherwise suit them, and it is suggested that this condition in the past must 
widely have influenced the incidence of malaria in Europe ; with the invention of the 
chimney it needed the further institution of ample lighting before houses again became 
distasteful to anopheles. There is slight, though disputed, evidence that A. maculi
pennis may actually breed inside houses; it appears established that A. stephensiwill 
do so in Bombay. It is the case that infected anopheles may be particularly associated 
with certain houses, and the question has been considered as to whether these 
mosquitOes· have an instinct to return to a pleasant hospice after they have left it to 
oviposit. Such evidence as exists for an instinct of this kind is questionable ; the fads 
are perhaps explicable as showing a tropism towards food, and, if so, they emphasise 
the importance of abolishing breeding-places near houses, so that no house shall 
become established as a malarious one by virtue of being near enough to a breeding
place to exercise a food taxis on an infected ovipositing anopheles looking for her next. 
meal. Certain species of anopheles leave the house where they have fed immediately 
_after feeding, others remain in it for some hours. There is, however, at least in Europe, 
Northern America and Brazil, a condition of gonotropic dissociation, when the need 
to oviposit ceao;es, while the need to feed does not. Mo!\quitoes in this condition remain 
in the house where they have fed, and they are capable of becoming malarious and of · 
transmitting malaria. There is some evidence too that anopheles may become sick 
of malaria, an added reason for their failure to leave the house where they became 
infected. The efiects of restivation in this direction are unknown. The kind of blood 
meal which has been· consumed by anopheles caught in houses shows that they are not 
tied to any particular feeding-place, and an anopheles caught in a house has often had 
~r prev_ious meal from some animal outside it ; as to the converse, there appears to be 
httle eVIdence, though that is the point which would here be important. There is no 
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satisfactory evidence that malaria-carrying anopheles prefer the blood of animals to 
that of man, or that airless animal houses near human habitations necessarily protect 
man from the bites of anopheles and so from malaria. It is suggested by inference 
that to house man well is likely to prove a better anti-malarial measure than to house 
animals badly. There appears a tendency to forget that in the early days of the 
construction of the Panama Canal, the destruction of replete anopheles in houses was 
held with good reason by those concerned, from Surgeon-General GORGAS downwards, 
to have proved a most effective antimalarial measure; for hibernating mosquitoes· 
this measure has been as emphatically advised; the success attending the application 
of these measures stresses the connection between the house and malaria. The value 
of the screening of houses was established once and for all by the experiment designed 
by Sir Patrick MANSON in the Roman Campagna to test his mosquito-malaria theory 
in rgoo. Its success showed that, if anopheles were prevented from entering houses, 
malaria could be avoided; the work of others has since shown that even imperfect 
screening is of value in this direction. These experiments are all evidence that it is in 
the house that malarial infection is essentially obtained. The relationship of house 
sites be anopheles breeding-places, the manner in which malarial infection can be 
fostered or hindered by housing men near to or far from such breeding-places is again 
evidence in the same direction. 

These various lines of investigation press with cumulative force the conclusion 
that the house is a factor of primary importance in the acquisition and spread of 
malaria. 
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FOREWORD. 

In September 1930, the Spanish Government proposed to the Council that the 
League of Nations should convene at Geneva a Conference of representatives of European 
States for the purpose of a technical international study of rural hygiene, considered 
as one of the most important factors in the organisation of agricultural areas in Europe. 

The Council accepted the proposal, and referred it to the Health Committee for 
· techntcai study and report. 

The Health Committee proposed that the provisional agenda of the Conference 
· should be: . . . 

I. Guiding Principles and Suitable Methods for ensuring Effective Medical 
Assistance in Rural Districts. · 

2. The Most Effective Methods of organising the Health Services in Rural 
Districts. 

3· The Sanitation of Rural Districts: the Most Effective and Economical 
Methods. 

It also suggested that a Committee be set up to prepare for the Conference, and 
·proposed the members of this Committee. 1 

These suggestions received the approval of the Council and the Preparatory 
Committee met in October and December 1930 and in May 1931. 

On its proposal, the Council decided that the Conference should meet at Geneva 
on June 29th, 1931, and that Professor Gustavo Pittaluga, member of the Health Com
mittee, and Director of the National School of Hygiene at Madrid should be its President. 

The Council als9 decided to invite the Governments of non-Euroj>ean States which 
had a special interest in rural problems to send observers to attend the conference and 
hear· the discussions. 

On the proposal of the Preparatory Committee the Council decided that its members 
should be at the disposal of the delegates during the Conference. 

1 The members of this Committee are: 
Professor G. PITTALUGA (Chairma,.), Director of the School of Hygiene, Madrid; 
Dr. H. CARRI:i!RE, Director of the Federal Public Health Service, Berne; 
Dr. A. LuTRARio, former Director-General of Public Health, Rome; 
Professor S. PARISOT, Director of the Institute bf Hygiene, Nancy; 
Dr. A. STAMPAR, Inspector-General of Health, Belgrade; 
DT. CHODZKo; Director of the School of Hygiene, Warsaw; 
Professor Th. MADSEN, Director of the State Serum Institute, Copenhagen; 
Mr. M. HESELTINE, Assistant Secretary, Ministry of Health, London; 
Dr. C. HAMEL, President of the Reichsgesundheitsamt, Berlin; -
Professor J. G. FITZGERALD, Director of the School of Hygiene and Connaught Laboratories, 

Toronto; 
Professor V. PuNTONI (representing the International Institute of Agriculture); 
M. A. TIXIER, Chief of the Section of Social Insurance, International Labour Office. 



C~APTER I. - RESUME OF THE PROPOSALS OF THE 
-

PREPARATORY COMMITTEE.~ 

I. RECOMMENDATIONS AS TO THE COMPOSITION OF DELEGATIONS AND PROCEDURE 

AT THE CONFERENCE. 

The Committee recommended that the members of the various delegations to the 
Conference should be experienced in social questions, and representative of all the interests 
involved in rural hygiene- sanitary, agricultural, economic and social; including those 
of the agricultural employer and labourer. Each delegation will have one vote. 

It was decided to appoint a number of rapporteurs to report to the Conference 
on the recommendations adopted by the groups of experts convened to prepare reports 
on the different items of the provisional agenda. 

During the Conference, the detailed discussion on these items will be referred to 
at least three sub-committees. 

The Bureau of the Conference will be constituted by the President, the Vice
Presidents (at least three) and. the Chairmen of the different committees. 

The rules of procedure of the Assembly will be applied in general during the Con
ference, with the exception of certain provisions indicated by the Preparatory Committee 
(document C.H.1037). The President will make a statement in regard to these at the. 
opening session. , · 

The Bureau of the Conference may admit to the meetings of the sub-committees 
representatives of private international associations interested in the organisation of 
rural hygiene which have presented a request for admission. These representatives, 
on their request may be heard in the commissions, with the approval of the Chairmen. 

2. RECOMMENDATIONS ON THE TECHNICAL WORK OF THE CONFERENCE. 

The Committee referred to three groups of experts 1 the preparation of reports on 
the principles which should govern the provision of medical assistance, the organisation 
of the health services and the sanitation of rural districts. The views of these experts 
together with explanations taken from their discussions and material from the individual 
reports they submitted will be found in the second chapter of this report. 

The Committee also defined the term " rural" for the purposes of the Conference 
as follows: 

"The term " rural" refers to an area or a district where agriculture is the 
chief or even the sole industry, and where all other industries are of small 
importance and, in the main, dependent on agriculture." 

1 The full text of the Committee's proposals may be found in the documents: C.L.Jo1.1930 (Annex); 
C.H.952 and C.H.1o37· . 

I The names of these experts are given in footnotes at the beginning of the respective reports. 
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It was proposed to recommend for consideration by the Conference only the most 
important questions included in the three items on the -agenda. . , 

The Committee felt that purely veterinary questions sho~ld be omitte~ and that 
the Conference should restrict itself to those aspects of the milk supply whtch concern 
rural districts alone. • . 

The following subdivision of the items on the agenda was recommended to the 
Conference: 

First Item. 

Guiding Principles and Appropriate Methods for ensuring Effective Medical Assistanc~ 
in Rural Districts. 

A. Personnel: 

I. The Doctor: 

(a) The number and distribution of doctors in rural districts; 
(b) Methods for ensuring an adequate number.of doctors in rural districts: 

(I} The law of supply and demand- no State or public regulation; 
(2) Public medicine-. every doctor a public official; 
(3) Inducements offered to doctors to settle in rural districts; 
(4) Organisat!on of social groups for medical treatment- sickness insurance, 

co-operatives, etc.; 
(c) Economic and financial, transport and social conditions as they affect the 

distribution of physicians. · · 

2. The Nurse. 

3- Other Auxiliary Medical Personnel. 

B. Medical Institutions: 

Number, distribution and capacity of hospitals, dispensaries, etc., in rural districts. 

Second Item. 

The Most Effective Methods of organising the Public Health Services m" Rural 
Districts: . 

A. Form of Organisation: 

I. A complete State health service. 
2. Local autonomy in health services. 

B. Method of Organisation: 

I. Older fo~ (ordlnary administrative form). 
· Part-tlme health officers in all political 
powers and duties. subdivisions with restricted l_egal 



-9-

2. The "modem " form. 
Full-time health officers in large districts with full responsibility for all 

. health work. . . 
The health centre and county health unit plans. · 

C. Subjects to be considered under the Item: -
I. The most important health problem in the rural area (malaria, infectious diseases, 

etc.). 
2. Infant and maternal welfare; 
3· Welfare of the child of pre-school age. 
4· School hygiene; welfare of the child of school age. 
5· The campaign against tuberculosis. 

· 6. The campaign against venereal disease. 
7. Sanitation. · 
8. Popular education in hygiene. . 
9· Provision of medical treatment, including first-aid in urgent cases and super

vision of transport of sick and accident cases. 

D. The Milk Supply: Limited strictly to considerations which affect rural districts. 

Third Item. 

The Sanitation of Rural Districts: the Most Effective and Economical Methods. 

A. Water Supplies: 
I. Collective ·water systems for two or more villages. 
2. Water supply systems for individual villages . 
. 3· Individual water supplies: wells, springs, cisterns. 

]3. Sewage and Refuse Disposal: · 
I. Systems of sewerage and drains. 
2. Night soil - the latrine, cesspool, sewers, sewer effiuents. 
3· Manure - pits. 
4· Garbage and other refuse. 

C. ·Housing, including living-in conditions of agricultural labourers: 
I. Public buildings, schools, sanitary institutions (hospitals, etc.). 
2. Private houses. 
3· Settlements - model villages. 
4· Administration; financial and economic aspeots - loans, ·legislation, etc. 

D. Land Improvements (Bonifications): 
Minor and major sanitary improvements. - Drainage. 



- Io-

CHAPTER II. - REPORT OF THE EXPERTS ON THE FIRST ITEM 
. ON THE AGENDA. 1 

"Gu"iding Principles and Suitable Methods for ensuring Effective Medical 
Assistance in Rural Communities." · 

r. The following definition of effecti~e medical assistance was adopted: 1 

"In the largest sense, effective medical assistance may be ccms~ed as indi
cating a medical servic~ .o~ganised in such a '!lf!Y a~ to place at the d'sposal of the 
population aU the faCJl't~s of mod~rn_ m~~'ne ,!n order to promote health and 
to detect and treat iUnesses from the'r mCJp,ency. . 

Medical assistance must be concerned with the promotion of health as well as with 
the treatment and cure of disease. The importance of both aspects was emphasised by · 
the experts, who agreed that prophylaxis of disease was destined to receive more and more 
consideration. · 

2. In or del- to furnish effective medical assistance to the rural population, the experts 
are unanimous in the belief tha~ 2,000 is the maximum number of persons who can be given 
proper medical attention by a duly qualified medical practitioner, on the understanding 
that in proportion to the growth of the health services and the needs of the people, this number 
may be reduced to one thousand. 

. The experts recognised that the number of persons and the area which a physician 
IDight serve would vary considerably in accordance with local conditions, such as the 
distribution of the population, means of communication and transport, etc. As far as 
the number of persons was concerned, they were guided by information furnished regarding 

1 The following experts preJ>-:red this report at Geneva, May gth to nth, 1931: 
Professor KoNRICB (CAatrman), from the Reichsgesundheitsamt Berlin· 
Dr. Alfredo CAN . .u.-CoM~S, Physician at Granollers, Catalonia; R~preseniing the Medical Officers 

of Rural Districts m the National Medical Association of Spain; 
M. Bots-CoRJON, D>rector of the Central Office of Agricultural Mutual Benefit Societies Paris· 
Dr. E. H. F. DECOORT,_ Representative of the French Medical Syndicat&~, Member of the 'councii 

of th.e. Confederatu~n;_ Secretary-General of the International Professional Association of 
Phys1aans, and Princ•pal.Editor of the official bulletin· . 

Dr. Dm~ Rio, Chief of the_ Section on Medical Assistance of the General Health Administration 
MIIllStry of the lntenor, Rome· ' 

Dr. Frederic MESTu PE6N, Profe~ 'of Sanitary Administration at the School of H "ene Madrid· 
Dr. ~~!":n ~IEKJETZ, VJte-PresJdent of the Medical Association for the Province J~ran'denburi, 
M. Mi ~~RRA1 ' •;!:OORNMET, beAssociate Inspector-General of the Administrative Services Ministry 

o e n~.or, em r of the Supenor Council of Public W If f ' · 

1 

M. ~l~;~~~~r;~~~:!~~e National Union of Rural Health Insur:n~el~st~~~::;';; !~!many, 
The conclusions formerly adopted by the ex rts . . r 

each case are summarised from the reports submitte~ b :~e m Ita •cs. The explanations which follow in 
Y e experts and from the Minutes of the meeting. 
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European countries. In Germany, for example, there is, on the average, one physician 
to 2,317 persons in rural districts, while in cities the proportion is one physician to 
786 persons. In Italy, there was in 1930 one medico condotto to 3,6o3 inhabitants (not 
exclusively rural). In Spain, the medico titular cannot assume~ charge of more than 
300 families (indigent). In extending the German system of health insurance to rural 
districts in 1914, insurance institutions and physicians agreed that one physician might 
suffice for the needs of 1,000 members .. 

In spite of the motor and the telephone, the average area served by a physician in· 
rural districts in Germany declined from nearly 40 square kilometres in 1876 to about 
10 in 1929. 

Local conditions play such an important part in determining the area which a 
physician is able to cover, and this varies so considerably, even in a single country, that 
the experts did not consider it feasible to make any general recommendation on this 
subject. ~ 

· In making this recommendation, the experts took into consideration only physicians 
duly licensed to practice medicine according to the laws of the State. 

The need for the physician practising in rural districts to keep pace with the progress 
of modem medicine was emphasised, and various methods of making this possible were 
discussed. In one German State, a number of young doctors are employed to act as 
locum tenens for the rural practitioner who de5ires to take a post-graduate course. Lectures 
for physicians are also broadcast by wireless. Rural doctors who have access to hospitals 
are enabled to keep in touch with the progress of medical science by this means. The 
training of doctors in hygiene is insured in Yugoslavia by compulsory lectures and 
work at the Institutes of Hygiene before graduation. " 

The recommendation as to the number of persons who could be cared for by a rural 
doctor was made on the assumption that the district was adequately provided with 
suitable medical and health institutions and that the morbidity was normal. The absence 
of medical and sanitary personnel, and facilities would, of course, reduce the potentialities 
of the doctor, while an abnormal sickness rate would necessitate ·a larger number of 
physicians. · 

The effective work of a properly organised public health service would increase the 
demand for the doctor's services; and so reduce the maximum number of pers.ons to whom 
he could give proper attention. This would result from the increased popularity of 
measures of personal prophylaxis (vaccination against various diseases, for example) 
as well as the reference to doctors of persons discovered by the Health Services to require 
treatment for incipient disease and defects. 

3.- ~ Such medical assistance also requires a technically qualified auxiliary personnel 
comprising one or more nurses, or, provisionally, in the absence of qualified nurses, other 
persons possessing the minimum necessary technical training. 

This recommendation refers to public health nurses (health visitors), visiting nurses, 
graduate nurses, midwives, etc. 

Public health and visiting nurses are becoming increasingly numerous in nearly 
all countries. In 1930, there. were 2,403 public health nurses in France, of whom 894 
were tuberculosis nurses, 1,053 child welfare nurses, and 456 "generalised " nurses. 
Nurses employed by industries are not included in these figures. 
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In Germany, there are public health nurses (Fiirsorgesch111estern) in th~ rural districts 
(Kreis) and visiting nurses in even the smallest rural c~mm?n~s (GemeJ~esch111estern). 
The latter assist the former in their health work, but therr pnncipal task lS t.o ~urse the 
sick. The visiting nurse is employed by the commune. and voluntary associatiOns, but 
health insurance institutions contribute largely to therr support. . . . 

In England, nurses are employed by the 1~ authorities ~t such InstitutiOns as 
infectious disease hospitals, hospitals and dispensanes for b1berculosis, t~eatment centres for 
venereal diseases, maternity hospitals and consultation centres for I_nfant welfare, and 
at general hospitals when proVIsion is not made by voluntary bodies. They are a)-so 
employed for school medical work, nursinl?" se~ce is provided as ~an; of t~e ma~erruty 
and child welfare scheme, and home nursmg IS arranged for certam mf~~Ious diseases 
in young children. Nursing service for members is also one of the additiOnal benefits 
which approved insurance societies may provide out of surplus funds. In ~parsely settled 
rural districts the duties of district nurse and midwife have been combmed. · . 

The recommendation that there should be one or more nurses refers to the number 
of persons attended by one physician in rural districts. 

Mid111ives.- In 1930, there were 1,376 midwives of the first class and 10,026 of the 
second class in France. This is nearly half the number of practising physicians. Only 
in a few of the most remote rural districts in France are trained midwives lacking. 

- The annual report of the (English) Ministry of Health for 1929-30 states: "Eighty
two per cent of the rural population of England is now provided with the services of 
trained midwives, as compared with 68 per cent in 1921 ". · 

In Spain, every municipality is obliged to employ a midwife for the care of indigent 
pregnant women. In Italy, the midwife condotta, duly qualified, is employed by, the 
commune, which is required by law to provide obstetrical care to women on the list of 
indigents: In Germany, private practice is almost the general rule but the commune 
frequently guarantees the midwife a minimum salary. The heavy decrease in the birth
rate in Germany, even in rural districts, has led to a decrease in the number of midwives 
from more than 33,000 in 1876 to 27,484 in 1929, or from 7.72 to 4.29 per ten thousand 
inhabitants. There iS a larger proportion of midwives in Germany in rural districts 
than in cities: 2.92 in cities, 5-93 in rural districts per 10,000 inhabitants. 

All midwives referred to above are duly qualified and licensed according to the law 
of the State in which they practise. In many European countries, the midwife is an 
employ~e o( the ~omm~ne. I_n ~ew of the recommendation o~ the Budapest Conference 1 

concernmg the atd which rmdwtves may render to the pubhc health nurses in certain 
specified nursing activities (the new-born) the practise in England of combining the 
duties of nurse and of midwife is of interest. 

The last phras~ _of t~e recommendatio~, i~ regard to Jess qualified personnel, refers 
to temporary conditions m. remote ~ral ~t~cts and les~ well-developed countries. In 
nearly all European countnes, untramed rmdwtves have disappeared or are disappearing.· 

4· It is recommended that, in the smallest rural settlement the patient should be able 
to find a person capable of rendering first-aid and of carrying ~ut the doctor's orders. 

Doc~ors. and nurses are not stationed in remote and inaccessible rural settlements 
(mountain villages, etc.) and frequently these settlements have high accident rates on 

1 
The Budapest Conference prepared the report on rural health centres which follows on page r8 • · 
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account of the occupations of the inhabitants. The first-aid required can be furnished 
by persons with some slight training, such as former stretcher-bearers(Germany), students 
of Red Cross classes, etc. The experts considered that such a service should be organised 
systematically in every rural settlement in such a way that it could be made available 
immediately the need arose. 

5· The rural population and rural doctors should be in a position to utilise the services 
of centres of diagnosis and, if necessary, of specialised treatment; such centres should be 
suitably equipped and provided with a qualified staff; anti-tuberct1losis and anti-venereal 
dispensaries, etc. 1 . 

These services should maintain liaison with the patient's physician, who should be 
informed of the results of the examinations, or, if necessary, kept in touch with the treatmen# 
and its results . 

. - These centres exist in nearly all European countries, for various purposes, maternal 
'and infant welfare, tuberculosis, venereal diseases, cancer, school hygiene, etc. They are· 
organised by the health authorities as a rule, but sometimes by private agencies. They 
are equipped with· X-ray and other special apparatus and staffed by specialists. The 
Budapest Conference considered that these and other rural health activities should be 
combined and co-ordinated in the interests of economy and efficiency. 

There was no divergence of opinion among the experts concerning the value of the 
services rendered by these services, but the discussion revealed fundamental differences 
in the different countries concerning the part they should play in giving treatment. 
In. Germany, for example, they give no treatment whatever, in France, anti-venereal 
treatment alone, while, in some countries, all necessary specialised treatment is furnished.~ 

The representatives of health insurance institutions laid special stress on the necessity 
for the staff of these centres to keep in touch with the patient's physician, and to inform 
him of the results of the examinations and treatment, so that when the patient came 
under his care again he would be in a position to. continue the treatment properly. 

6. Rural medical assistance also implies facilities for hospitalisation in appropriate 
suitably-equipped institutions. 

· It is recommended that there shot1ld be such a hospital for a population of from twenty 
to thirty thousand people, a rational organisation requiring about two beds per thousand 
of the population. . 

However, each such institution should have not less than some fifty beds. 
Permanent means of cotnmunication (telegraph, telephone, etc.) and constantly available 

means of transport should be at the disposal of patients and doctors to permit of rapid hos
pitalisation in urgent cases. 

In the view of the experts, suitable equipment for hospitals should include X-rays, 
a small laboratory, :;terilisation apparatus, isolation dressing and operating rooms and 
instruments. These hospitals should have outdoor depa~ments to which doctors could 

I Doctor llliemietz, the representative of the rural medical profession in Germany, requested that 
the following statement should he inserted in the experts' report: 

"I understand that the terms • centres of diagnosis and specialised treatment ' refer to 
organisations intended primarily for diagnostic and consultation purposes, which give no Indi
vidual treatment unless exceptional circumstances (conditions peculiar to a given country, 
exis,ting organisations, etc.) demand it." 
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refer their patients for special examination and treatment. The question ~ sm~~ h~s~it;ls 
was thoroughly debated. There was agreemt>nt on the ~~ed for one ospt . e . or 
eve four or five hundred inhabitants, but it was the opm10n of all that hospttals wtth 
less i'han approximately fifty beds are too small to function properly and the overhead 

cost is too great. . 1 h fift b ds 
Obviously, the restriction of hospital~ to inst.i~ll:tio'?-s wtth .not ess t an .Y . e 

would make difficult the provision of hosptta!;; factlittes m ~ertam re~ote rural distncts. 
This difficulty is overcome in certain countnes (Yugosl!lvta)_by haVl!lg a ~ew bed;> at 
the health centre in districts where hospitals are not available, a practtce whtch recetved 
general approval. . . · 

Methods of communication in the rural districts of European countnes have pro
gressed rapidly in recent years. Special arrangeme~ts are made in France for the u~ 
of the telephone in case of sickness or accident at mght ~r on days w~en the exchange 
in remote rural villages is closed. In Germany, a public telephone ts almost always 
available. · 

The experts stressed the importance.of ~a~g suitable means. of transpor:t instantly 
available, not only for purposes of hospttalisatton but also to bnng the pat~ent to the 
physician's office in case of accident or sudden illness. · 

1· Rural medical assistance should utilise the services of laboratories. . 
Simple examinations and analyses may be carried out in the hospital laboratories. 
More complicated examinations and analyses (bacteriological, pathological, sero-

logical, etc.) should be caffied out in large, specially-equipped laboratories. 

Examples of the simple examinations and analyses referred to are: Examination 
of sputum for tubercle bacilli; analysis of urine for albumen and sugar, blood counts, etc.
In France, Italy and one or two other (;Ountries, these are frequently carried out by 
qualified pharmacists. The experts agreed with the recommendation of the Conference 
at Budapest that instead of attempting to provide for the carrying out of more complicated 
laboratory work in rural districts it would be better to concentrate such work in large, 
properly-equipped, suitably-staffed laboratories at a few centres. Specimen containers 
should be available to doctors throughout the rural districts and rapid means of trans
porting these to the laboratories should be provided. Such containers should be placed 
where they would be most accessible to doctors - for example, in health centres and 
ph<!fmacies. The cost of laboratory examinations should be as low as possible, so that 
therr use may be encouraged, and, in the case of examinations of public interest the 
health authorities should bear the cost. ' 

The experts emphasised the importance of living tissue (biopsy) and post-mortem 
(autop~y) examina:i?ns in the interests of better diagnosis (cancer, for example) and the 
education of phystctans. · 

~ge, w~~-equipped laboratories are established in one group of countries by the 
public authont~es (Germany, !or exar:nple) and in another .group (France, _the United 
States of ~enca) a~o. by pnvate inittattve. Experts from the first group considered 
t~at the ~ubhc authonttes alone should be resP?nsible for important laboratory examina
tions, w¥e experts from t~e second group pomted out that some of the best-equipped 
laboratones were purely pnvate. 

In .Spain, there are institutes of hygiene in each province, which are equipped and 
~ta~ed m such a way as to make laboratory diagnoses available in rural districts. These 
tnstltutes have also a number of branches. · 
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In Italy, in communes with populations exceeding 2o,ooo, there are hospitals with 
well-equipped laboratories; these number ninety-nine. 

8. Rural medical assistance should also be able to utilise medical specialists. · 
The specialists should keep in touch with the patient's doctor, informing him of the results 

· of the examination and of the treatment and its resttlts. 

The difficulty of providing specialist medical service to rural populations was appre
ciated by the experts. Specialists cannot be ·expected to settle in sparsely-populated 
rural districts. Special measures must be applied to provide for such services. 

This is done by the health authorities in the case of certain diseases - tuberculosis, 
venereal diseases, diseases of infancy and maternity, .cancer, etc. The provision of 
specialist service in hospitals serving rural districts is another method, calculated to 
complete the services provided by the health authorities, by the provision of surgeons, 
gynrecologists, oculists, aurists, etc. Specialists in. these diseases may come from large 
cities to the hospitals at fixed periods .. · 

In view of the fact that such specialists come to rural districts only occasionally, 
it is essential that the general practitioner should be informed of the results of specialist 
examinations and treatment. · 

9~ Means of RealisatiOn. 

A. Principles of Collaboration. - The realisation of effective medical assistance 
in rural districts demands the collaboration of the public authorities - health and welfare 
(assistance) - of the medical . profession, of health insurance institutions, of private 
agencies, etc. · · 

B. The Public Authorities. - The public authorities should ensure that the entire 
population bene fits from an effective medical assistance. By means of a rational organisation 
of the health services, adequately staffed with specialists, they should attempt to develop the 
preventive tendencies of rural medical assistance. 

In the interest of effective medical assistance, it would also be desirable for the public 
authorities to seek to organise a rational and co-ordinated health programme on a territorial 
basis, taking account of local conditions. 

The public authorities should stimulate, assist and co-ordinate the efforts of agencies 
and groups which attempt to realise effective medical assistance. They should seek to fill 
the gaps and avoid the duplications which. may occur in the organisation of this assistance. 

C. Health Insurance. - The experts·consider that when health insurance applies to 
the entire body of agricultural labourers, it permits the realisation of effective medical assistance 
in rural districts under the best conditions . . 

D. Public Assistance. - Nevertheless, where health insurance has not yet been estab
lished, rationally-organised free medical assistance may intervene usefully in completing 
11 system which partially satisfies the needs of rural populations. • 

Economy and efficiency require that the work of the agencies concerned in the 
provision of medical assistance should be co-ordinated. 

The public authorities have the general responsibility for the provision of effective 
medical assistance, and it is their duty to organise the health services. The experts did 
not wish to infringe on the competence of the commission which would have to recommend 
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methods of sanitary organisation, but considered it nec~ss:"ry to de~e th': part played 
by the public authorities and the health services in organismg medical assistance. 

HeaUh Insurance. - The importan~ role played. by health ins1J!ance instituti~ns 
in providing effective medical assistance m rural distncts was emphasised. In countnes 
where such a system applies to all agricultural labourers: 

(1) A sufficient number of q'!alified physici~ns is attr~cted to ru~al ~stt?cts 
and they are assured of a sufficient compensation; the msurance mstituhons 
employ only qualified doctors. 

(2) As the insurance institutions pay all hospital expenses and their 
members occupy So per cent of the beds, the financial support of hospitals 
. ' is assured. 

(3) Reserve funds of insurance institutions are used to enlarge hospitals 
when necessary, and are loaned to build new hospitals when public funds do 
not suffice. 

(4) These institutions also pay the expense of t~e necessary laboratory 
examinations, thus aiding in the support of laboratones. · . 

(S) The cost of transporting the assured to the hospital is borne by the 
insurance funds. · 

These advantages refer .specifically to German rural health insurance, but 
they also apply in general to other countries with similar systems. · 

(6) Health insurance institutions give the mass of ·the population an 
interest in medical assistance and prophylaxis which makes of them admirable 
.agencies for popular education in hygiene. ·· 

Public Assistance. - In almost all European countries, there are systems of public 
assistance providing medical attention gratuitously to the indigent. In France, the 
system, which is on a communal basis, permits free choice of physician, transport and 
laboratory expenses, treatment in the home or in the hospital, specialised treatment, etc. 
In 1928, more than three hundred million .French francs were spent for such assistance 
by communes, departments and the State. . · 

When rationally organised, and in the absence of health insurance, this system is 
useful in providing medical assistance to a llart of the rural population. · 

Methods of Ensuring Effective Medical Assistance to the Entire Rural Population. -
In some count~ies, this is done by means of hea~th in~urance .- Germany (6o per cent 
of the l!opulah~n) •. England, France, etc. rublic .asslSt~nce m all three cases applies 
to non-msured mdigents. In other countnes, rehance is placed on public assistance 
~~- . 

In Italy, the system of medici condotti is employed. 
. These are _physicians appointed by the authorities to treat the indigent, of which 

lists are established. Of a total of 20,000 doctors in Italy, 9,521 are medici condotti. 
In Spain, there is the m!decin titulaire. Spain is predominantly agriq1ltural, but 

~nly half (Io,ooo) of the whole number of doctors are in rural districts- there are doctors 
m only 5,672 of the 12,000 communes. There are also assistant practitioners of medicine 
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and surgery; these are given two-year courses, and must work under the direction of 
qualified doctors. 

Methods of attracting physicians to rural districts in various European countries are: 

(r) Employment by health insurance institutions; 
(2) ·Employment by public assistance to treat the poor; 
(3) Employment by the health authorities for vaccinations and other 

preventive work - maternal and infant welfare work, school inspections, etc.; 
(4) Employment by the authorities to treat the people in remote rural 

districts (highlands and islands of Scotland); 
(5) Provision of minimum salary - lodging, transportation, payment 

of mlleage, payment of medical school fees on condition that the recipient 
will undertake rural practice for a given period; 

(6) Employment by private agencies. 

Some of these methods are also used to ensure sufficient nurses and midwives in 
rural districts. 

. The distribution of physicians in nearly aU European countries is also affected by 
the law of supply and demand. 

The experts considered that the role of the central health authorities in respect 
of the provision of effective mecfical assistance must vary with the development of the 
country - the less developed the country the greater the need for intervention. 

The public authorities should have the principal responsibility for establishing 
hospitals and. laboratories where none exist; if prices for laboratory examinations are 
too high, the authorities should intervene by means of subventions, etc. The greater 
the number of doctors, the less need will there be for auxiliary medical personnel apart 
from nurses and midwives. 
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CHAPTER III. - REPORT OF THE EXPERTS ON THE SECOND 
ITEM ON THE AGENDA. 1 

"The Most Effective Methods of Organising Health Services in Rural Districts." 

I. General Considerations. - Ther~ are two principal forms oj rural heal~h org~nisa
tion: the form in which the State administers the local_s~ice~, and the fo;m m whJCh the 
State has only supervisory functions, the local aulhorJtJes bemg responsJble for the local 
health administration. 

Both may give good results, and the form best suited to the rural districts of a given 
country depends on the manner in which the general administration of that country is organised. -

When it is necessary to organise the rural health service there is need for a State orga
nisation u:hich will assume control over local health work. As the country develops, its local 
administrative organisation becoming sufficiently strong to ca"y out public health work, 
and the edru;ation of its people in hygiene being sufficient to causi them to support the local 
health service, there may be a gradual decentralisation in health matters until the responsibility 
can be assumed safely by the local authorities. 

Even when such a decentralisation has taken place, the State should preserve its right 
to frame the health policy which it is the duty of the local authorities to ca"y out, as well 
as its right to supervise the w_ork and remedy the deficiencies of the local he(llth service. . 

1 These reports were prepared by the Commission on Rural Health Centres which met at Budapest in 
October 1930 and at Geneva on April 28th to 3oth, 1931. The following experts participated: 

AI Budapest ad GI1UVa: 

Dr. W. CuonzKo, Director pf the School of Hygiene at Warsaw (Chairman); 
Dr. Bela JoBAN, Director of the State Institute of Hygiene, Budapest; 
Dr. M. KACPRZAK,_ Chief of the Statistical Department, State Institute of Hygiene, Warsaw; 
Dr. A. METZ, Med1cal Officer of Health of the County and District of Holbaek, Denmark; 
Dr. J. PARISOT, Professor of Hygiene and Preventive Medicine, Nancy; 
Dr. Hynek PI!LC, Chief of the Dep~ment of _Social H~giene, State Institute of Hygiene, Prague; 
M. M. PETRIK, Ch1ef of the D1vts1on of S~mtafJ' ~ngmee:mg Institute of Hygiene, Zagreb; 
Dr. G. SEIFFERT, Counsellor to the Bavanan MmlStry of the Interior, Munich; 
Dr A. STAIIPAR, Inspector-General of Health, Ministry of Health, Belgrade; 
Dr. J. H. TUNTLER, Inspector, Child Welfare, Tuberculosis and Venereal Diseases Service 

Netherlands Ministry of Labour, Commerce and Industry, Groningen. ' 
AI GeMva alone: 

M. Antoine LABRANCA, Chief of Division in the General Public Health Direction Ministry of 
the Intenor, Rome; ~ 

Dr. J. TBURNBER, Representing the Austrian Union of Sickness Insurance Funds Vienna• 
M. Vnn;:ux, D>rector-General of the National Union of Agricultural Mutual Ben~lit Societies 

Pans. ' 
A I Budapest a/o"' 

Dr. F .. Ruiz MoaoT~, Public Health Inspector at Caceres, Spain; 
Dr. M1l. RANKOV, D1rector of the Tropical Diseases Institute at Skopl y 1 · . 
Dr Korn~l ScHOLTZ S eta f S M e, ugos avta, · •. ecr ry o . tate, inistry of Labour and Social Welfare Buda est· 
Mlle. M. STELLER, Chief of the Public Health Nursing Service, State Institute of Hygiene, B~dapest. 
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Sometimes the health officers are appointed and paid by the State while funds for 
the work are drawn from local sources. In other cases, the health officers are appointed 
by the State and paid by the local authorities, while, in still others, part of the salary 
is paid by the State, part by local authorities. 

The advantages of a complete State Health Service are: Uniformity of programme 
throughout the country, stability of the service, continuity of policy and security of 
tenure for the staff. 

The advantages· of a decentralised health service are that the members of the staff 
are welcomed and aided in their work by the people, the local health problems are apt 
to receive more intelligent consideration, and as health work is brought closer to the 
people they take more 'interest in its competent performance. In view of the greater 
interest taken in health work when administered locally, funds in support of the pro
gramme may be raised more readily. 

In Hungary, it is proposed to substitute a State for the present local system, while 
in Yugoslavia, which had a purely State system in the beginning, the tendency is towards 
dec en tralisa tion. , 

The above recommendation does not apply necessarily to the method of financing 
the health services. There was general agreement that in this respect the local units, 
communes and provinces, for example, should participate, otherwise the financial burden 
would be too great for the State. 

2. The public health officer fully t'esponsible Jot' the promotion of the health work in 
a t'ural district should give his whole time to his official duties; the practice of medicine a 
in partictllaf' is incompatible with the work of such an official. He should be a doctor trained 
in hygiene and preventive medicine according to the f'ecommendations of the Conferences 
of Directors of Schools of Hygiene at Paris and lliesden (document C.H.888). His compen
sation should be sufficient to assure him a comfortable living. He should enjoy security 
of tenure in office, subject to the proper discharge of his duties, and have the right to a pension 
when age or the completion of a fixed number of years of service make it necessary for him 
to retire. 

The experts were unanimous in recommending that the health officer should devote 
his whole time to his duties. An experience of four years in certain Hungarian districts 
demonstrated the great superiority of the full-time over the part-time health officer, 
particularly in respect of ,school hygiene work. The Danish participant stated that it 
was hoped to transform the present part-time system in Denmark to a full-time system, 
by increasing the size of the rural health district. 

The tendency to require full-time service of responsible health officers is growing 
fast in European countries, and whole-time officers are found in England, France, Germany, 
Hungary, Yugoslavia, etc. In some countries, the law provides for whole-time service 
but the compensation is not sufficient and the health officer is forced to undertake private 
practice. , 

, The requirement of whole-time service does not necessarily apply to other doctors 
in the health services, such as specialists in tuberculosis, infant welfare, etc. 

l This recommandation refers to the priuat• practice of medicine. In some countries where medical 
assistance is a responsibility of the public health service. work in the field of medical practice may be a. 
duty of the public health officer. 
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3. The optimum size of a rur~l district 1 for wh!ch one full-time health offi~er ?Hay be 
responsible will vary with the denszty of the populatzon, the means ?f commumcat'o!"'• the 
prevailing diseases, and other local conditions. Subject to these vanables a populatzon of 
from twenty thousand to one hundred thousand, or an average of fifty thousa_nd, may be fixed, 
it being understood that one or more full-time assistant ~ealth officers wzll be needed for 
populations in excess of fifty thousand. . . . . . . . . 

The rural health distnct must always correspond wJth the admzm~tratwe dJstn~t _Jn vz~w 
of the difficulties which would otherwise result. As, in E1eropean countnes, such admmzst~atwe 
districts almost always have populations in excess of fif~y thousand, they may be Sf!Ztably 
staffed by the appointment of one full-time health officer wzth the proper number of asszstants. 

The principle of a sufficiently large district combined with full-time service provides 
for efficiency and economy in admini~tration. . 

In certain .countries, the Netherlands, for example, the health officer or medical 
inspector is specialised and his work being restricted to certain subjects he can serve 
a larger territory. 

In Italy, there is no sub-division corresponding to the rural health district defined 
above, and the health services are organised on a different basis. . 

The experts did not consider it possible to adopt a recommendation as to the area 
of the rural health district in view of the varying conditions in the different countries. 
In Denmark, the plan is to have districts of from 700 to Boo square kilometres. 

4· The experts consider that the health authorities of the rural districts described above 
should be responsible for the protection and promotion of the public health in all its aspects. 
The district health officer, as executive officer of the health organisation, should be entrusted 
with the realisation of the entire programme in order to ensure the economy and efficiency 
resulting from tmity of direction. · 

5· The minimum staff for such a rural health district should consist, in addition to 
the health officer, of one or more public health nurses, a sanitary inspector, and a clerk. 

The nurse should have a diploma in generalised public health nursing from a recognised 
school of health nursing or its equivalent. The experts consider that the programme of such 
nursin~ s~hools should be studied by the competent commission of the League's Health 
Orgamsahon. 

T!ze sanitary insp~to~ should have received suitable training at a school or institute 
of hygzene. U~der the dzrectwn of the health officer, he should b~ able to inspect foods, investigate 
and_ abate nuzsances and carry out the work of rural samtation planned by the sanitary . 
engzneer. 

The fact that the public health nurse should do generalised work in rural districts 
was also emphasised at the Budapest Conference. Such work is more suited to rural 
conditions fo~ reas~ns of econom}_" in a~dition to other ~dvantages .. 

The qualifications of t_he samt~ry msp~cto~ vary Widely in different countries. In 
England, he may be a qualified engineer, whtle, mother countries, he may have received 

I In some countries the law requires every commune to employ a doctor .,.,_,_ d t" d 1 
onJ · h h ~ · · Th B · """ recommen a •on ea s y Wit t e ""''"'· e udapest Conference (see page 'Z4) decided that village d t · ht be 
Ployed . . h Ith t Th . . . oc oro m•g em-m pnmary ea cen res. ere IS no 1mphcation in this report that th t" · h · · 
ohould do no health work. Indeed. the experts considered that the services of t: prac t?g phys~c~an 
lhould be utilised wherever possible. . e prac 1smg P ys1c1an 
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little or no technical training. Courses for such inspectors are now given in many schools 
of hygiene, and the required qualifications are being raised considerably. 

. 6. Although in many European countries, the rural district as defined abovll cannot 
alone afford to employ a sanitary engineer, the services of such an engineer should be available 
in all rural districts. Such engineers may be employed by the Central Health Organisation, 
the State or the Province. Their work should be that described by the Conference at Budapest. 

It is important that the programme and methods of training these engineers in all countries 
should be perfectly adapted to the work they are required to do. The experts believe that the 
study of this subject should be und~rtaken by the Health Organisation of the League of Nations. 

7· The programme of the health services in such a 1'Ural district. 

A. Notifiable Diseases and Vital Statistics. - The effective work of rural health 
services depends on the completeness of their information on the prevalence of infectious 
diseases and on the accuracy with which cat1ses of death are certified. 

AU doctors practising in rural health districts should be 1'equired by law to notify the 
health authorities immediately of every case of an infectious disease 1 which they have examined. 
In the absence of doctors, heads of families, teachers and local officials should be required to 
notify s11spected cases to the health authorities. · 

The attending physician should be required by law to fill in a standard certificate of 
the cause of death and to transmit that certificate to the local health at1thorities without delay. 

The health officer should utilise every means to keep in touch with the prevalence of 
infectious diseases in his district-routine epidemiological investigations of cases and contacts, 
charts a11d graphs, a diagnostic (cottsultation) service. The 1'eturns of causes of deaths 
should be studied 1'egtllarly to the end that the general health programme may be suitably 
adapted to local needs. · 

B. Statistics on Social and Economic Conditions. - In addition to vital statistics, 
which permit the health authorities to appraise the 1'esults obtained and tO adapt thei1' pro
gramme to local needs, statistics relating to social and economic conditions (composition 
of the population, housing, hospitals and other medical institutions, etc.) collected by various 
agencies, in particular by health insurance institutions, should be utilised by such authorities. 

The representatives of rural health insurance institutions at the meeting emphasised 
the importance and scope of the statistics collected by such institutions. 

C. Branches of Work. - The pogramme of the f'Ural health services should include 
measures fo1' dealing with all the health problems which a survey of the district has 1'evealed 
to be of 1'eal importance; in particula1' it should 1'elate to: 

(1) Infectious disease control; . 
(2) The campaign against the so called social diseases,· 
(3) Maternal and infant welfare and school hygiene,· 

(4) Sanitation,· 
(5) Hygiene of milk and foods,· 
(6) Education in hygiene. 

I Diseases required by law to be notified. 
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Provision· should also. be made for first-aid and for the transportation of the sick in 

urgent cases. . d · ,, 
Laboratory facilities should be available in accordance wsth the recommen atsons o, 

the Budapest Conference. 

The social diseases referred to include tuberculosis, the venereal diseases and all 
others which constitute important health problems in !he district. Attention was directed 
to the fact that in certain districts of some countnes (the Netherlands, for example), 
non-tuberculous 'pulmonary diseases assume greater importance than tuberculosis. 

. B. In order to ensure the interest and enlist the support of the public, the experts consider 
it advisable for the health officer to set up advisory councils or consultative committees, com
posed of leaders in the community or of representatives of agencies 1 which carry on health 
work. 

In the latter case, the Committee should co-ordinate the work of the agencies concerned, 
and for this reason is worthy of special recommendation. 

The experts considered that the Zweckverband system, utilised in Bavaria, was 
particularly useful. It is a union of the various agencies concerned, and the expenses 
are divided among them in proportion to the membership of each. This system permits 
the co-ordination of the work of these agencies and provides larger credits for health work. 

9· In view of the wide variations in health programmes in the different countries and 
the considerable differences in local conditions, it is not possible at present to recommend 
a model budget for a rural health district, or to state what should be the per capita expenditure 
for health purposes. It is also impossible to decide on the percentages of the budgets of States, 
provinces, districts and communes which should be allocated to the health services. 

The experts consider it advisable to secure further information on the cost of rural health 
services and, to this end, recommend that studies on a uniform plan should be carried out 
in rural districts under the auspices of the Health Orga11isation of the League of Nations. 

T_he f!urp_ose of these stu~ies shoul~ be to .determine which effective form of rural health 
orgamsat1on Js most economJCal and, sn partJCular, the cost of the method described by the 
Budapest Conference in comparison with other methods in use. 

10. Official funds for health work in rur~ ~istricts are derived in varying proportions 
from the Sta~, the provsnce, the cou?'ty, the dtstrsct and the commune. While the State may 
hav~ to provide the large~t f!ropO?'t'r;n when_ the rural health services are being organised, 
or sn t_h~ case of poor dsstrs~ts, 1t ss essenttal that the proportion contributed by the local 
authorstses should gradually 1ncrease. · · 

This recommendation embodies the experience of European States which have 
developed effective rural health services. 

II. In order to avoi~ def!c~encie~ and prevent duplications in the promoti~n of the 
health of.the rural.pop~latlon, it IS demable that collaboration should be established between 
the publJC health serv1ces and social insurance institutions. 

1 
This recommendation does not apply to health insutance institutions which are treated in paragraph 11, 
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This collaboration might relate parlicularly to the following work: 

] oint study of plans for the provision of sanitary equipment in rural districts: 
Establishment of vital statistics: 
Campaign against tl4berculosis, venereal diseases, cancer, mental diseases, etc.: 
Maternal and infant welfare: . 
Child welfare: 
Education in hygiene of the rural population. 

The collaboration might be realised by means of "Committees of Co-operation" composed 
of representatives of the public health service and insurance institutions. 

The term "sanitary equipment" i~ not used in its narrow sense, but is meant to 
include the facilities necessary for the effective performance of health work. 

xz. Collaboration belU'een the health authorities and private health agencies is highly 
imporlant in the interests of economy and efficiency. The work of private agencies is of great 
value in view of the interest they arouse in hygiene, and theircontri bution to the available health 
resources and equipment. 

Useful collaboration between the health authorities and private health agencies 
presupposes: · 

(:i:) The existence of an effective r14ral health service ·and a health,programme 
adapted to local needs. 

(2) That the work of private health agencies should be set out in the programme 
adopted by the responsible local health authorities. ·In this way, the health· officer 
will play an imporlant r6le in the technical direction of the work of these and other 
similar agencies, as he is responsible for all p11blic health work in his district. 

(3) That, in each rural district, it would be preferable to have a single private 
health agency concerned with all the health work with which such agencies usually 
deal. 

In making the last rec_ommendation (3) the experts referred particularly to districts 
in which private health agencies were to be organised. The-economy and efficiency of a 
single private health agency were emphasised. 

13. Co-operation between the public health authorities and the agricultural associations 
of all kinds is also highly desirable. Inspired by the desire to raise the standard· of life in 
rural districts, these associations offer a valuable means of securing the co-operation of the 
rural population. The results of their work are reflected in health as well as in economic and 
social conditions, and they are· concerned with housing and sanitation as well as with other 
hygienic measures. 

14. The experts desire to dra11J attention to the high~ health standard in rural distr~cts 
which is obtained by the improvement of general educatJon by such means as the folk hJgh 
schools in Denmark. Raising the general level of education by such means results in a greatly 
increased appreciation of hygiene and provides a ferlile soil in which to implant ideas of 
health and sanitation. 
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B. Rural Health Centres. 

1 . Ie is necessary at the outset to specify that rural health c~ntr~s, consid~ed as a.gencies 
particularly adapted to the promotion of public health in rural d'stncts, const,trtte an tntegral 
part of the general health organisation. They are! in. cons':'luence~ closely related to and 
dependent on all the elem~nts whi~h fo~m that orgamsa~wn-tn _partJCular, the State or Pro
vincial Institutes of Hygrene, whtch, Jn several countnes, constttute the most fully developed 
centre on which all others may depend for technical guidance. · 

It became evident that the two main types of health centres, designated hereafter 
as primary (village, communal) and secondary (dist.rict, arr~ndissement) ml!st vary &'featly 
in size, personnel, equipment and scope of work m the different countnes and m the 
different parts of the same country. 

z. It is to be understood that the considemtions which follow relate to average centres, 
and that, in addition to these, there may be a large number of d~fferent types, the development 
of any particular centre being necessarily conditioned by local exigencies. 

In view of the confusion in the classification of the t'Wo main types of health centres, 
the Conference decided to adopt the following nomen cia ture: 

J. There are two methods of classifying rural health centres; they may be designated as 
small or primary centres and as larger or secondary centres, according to their varying orga
nisation and development; or they may be divided into village or communal, corresponding 
to primary, and district (arrondissement) corresponding to secondary, centres, according to 
the administrative subdivisions in which they work. · 

The Conference expressed its preference for the first of these classifications, that is, their 
sub-division into primary and secondary health centres. · 

During its second meeting the Commission decided to recommend that there should 
also be branch health centres of the most simple type to enable the work of such centres to be 
ca"ied into the smaller villages. 

4: Definition. - The r11ral health centre may be defined as an institution for the promotion 
of the hea_lth and welfare of the people in a given area, which reeks to achieve its purpose 
by groupmg under one roof or co-ordinating in some other manner, under the direction 
of the health officer, all the health work of that area, together with such welfare and relief 
organisations as may be related to the general public health work. 1 . 

! n rural districts where such P.u~~ic health work has be~ organised for some time, it may 
be difficult to group all health actwttres under one roof or tn the same organisation. Never
theless, an attempt should be made to co-ordinate the work of existing agencies in the most 
effective way. . 

. On the other hand, wher~ a modern public health organisation is to be created in new 
temtory, 1 the hMlth centre, as defined above, is the best mefhod of attaining the desired resuU. 

1 See declaration of the representativ~s of health insurance institutions on page 34. 
1 

The term ".new territory ", as employed here, impbes that an effective health seroiu ln the modern 
..,.. does not ex1st. 
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I. THE PRIMARY HEALTH CENTRE. 

First consideratton was ghen to the primary health centre as the health agency 
coming most directly in contact with the people. 

5· In the general public health armament of a given country, the primary health centre 
with its branch centres represents the terminal stage; it is the smallest agency adapted to 
serve the public health needs of the smallest rural area. 

The U'orking programme of this centre should be established on the basis of a preliminary 
survey concerning: 

I. The topographical conditions of the district- density 'of the population, 
distribution (dispersion) of homes, means of communication. This information 
will facilitate the selection of the sites, and the determination of the number of health 
centres and branch health centres required. 

2. The health and epidemiological conditions among the people; this informa
tion will be equally useful in establishing the centre's programme of work. 

The Conference felt that the minimum programme would vary according to the 
importance of the health problems brought to light by the survey. Should one health 
problem overshadow all others in the area, the centre would naturally give it first con
sideration. Among health problems mentioned were: Malaria, tuberculosis, hookworm, 
acute infectious diseases, etc. · 

6. The Minimum Programme of a Rural Health Centre. 

In addition to the campaign against those diseases which the survey has shown it to 
be of the first importance to prevent, the minimum programme of work will consist of: • 

(a) Maternal welfare; 
(b) Infant welfare, including pre-school and school hygiene; 
(c) Popular health education; a practical example may be furnished by 

the provision of shower-baths; 
(d) Sanitation; in general, the centre should deal with all the sanitary condi

tions affecting the people; 
(e) Finally, provision of first aid in urgent cases. 

In· setting out the programme of the primary health centre, the memoers of the 
Conference emphasised its. essentially educational character, and indicated the value 
of its work in that direction. 

The Conference was of the opinion that the first essential was to secure the help 
of the population, and various suggestions ·were made concerning the means to be 
employed for this purpose, such as the provision of medical treatment in case of need, 
the installation of shower-baths, the use of th.e cinema, museums, etc. 

The Conference did not believe it necessary to specify that the primary centre should 
undertake tuberculosis work. The gen.eral conception of the duties of a primary health 



-26-

centre in this respect was that it would act as a rough filte~, sorting out suspected cases 
of tuberculosis and sending them on to the mo.re f?-~y-eqmppe~ ~econ~.ary .centre. 

In connection with infant welfare, the adVISability of proVl?illg a soc1al con.sulta
tion " to gain supplementary information concerning the envrronment of the mfant 
and child was emphasised. . . - . . · . 

Sanitarv work was considered to be of first Importance, but. 1t VIas no~ emphasised 
here as the ·conference felt it would have to be planned and gmded techn~cally by the 
sanitary engineer attached to the secondary centre, ~he work of t~e pnma!Y centre 
being to locate the problems, bring them to the attention of the san1tary engmeer and 
carry out his recommendation>. · . . · 

The Conference considered that no public health agency .of _this character could 
afford to ignore the provision of first aid in urgent cases, as such illdlflerence would result 
in public criticism. 

The Conference believed that health centres generally would do well to follow the 
example set in the Netherlands, where such institutions are provided with equipment 
for the sick, to be loaned out to families in their homes. . 

Provision of Medical Treatment. - The question as to whether health centres should 
give medical treatment was discussed from various points of view. There was the danger 
that the centre might be overwhelmed by chronic cases, that the emphasis would shift 
from prevention to treatment, that the medical profession might refuse to co-ope1ate. 
On the other hand, the Conference recognised that one of the first responsibilities of a 
governmental health agency was to make provision for the treatment of the sick where 
such provision did not exist or was inadequate. In districts far removed from hospitals 
it was felt that the centre should have a few hospital beds. 

7· In areas where the absence or insufficient number of physicians prevents the adequate 
provision of medical treatment, and in the case of patients unable to receive proper treatment 
elsewhere, the health centre should undertake this work. 

On the other h;afl!l •. in areas where medical care and treatment are adequately provided, 
the centre should lzmzt ztself to such treatment as may be necessitated by the requirements of 
social prophyuu.is. 

The adoption of this policy by the health centre wiU assist in securing the co-operation 
~f tl'! pracfising _physici~n •. who w~ll_ be aU th~ mo~e di~posed to co-operate as the centre, 
tn Vle"fD of ds equipment, 's m a posztwn to provtde hzm wzth valuable assistance in his daily 
practzce. 

In discussing th~ ph~ase "neces~itated by the requirements of social prophylaxis", 
the Conference h~d ill !llmd such diseases as t~herculosis, mal~ria, syphilis, trachoma, 
hookworm, etc., ill wh1ch treatment bears an rmportant relation to prevention. 

Eve1y attempt should be made to bring the practising physician within the influence 
o! ~he ~ealth centre. It would be to the inte1est of the population, as well as of the phy
SICian, if the latter.~~re to be proyided by the primary or secondary centre with X-ray 
and laboratory fac1libes ror the d1agnosis of tuberculosis. 

8. Personnel. 

. (a) The Director .. - .The primary health centre, like a/.l other health or anisations 
IS under the general dzrectton of the public health on;~er and oif the he lth dg · · t t · ' of the State. "JJ- a a mtms ra ton 
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_Its actual administration may be entrusted either to an expert medical officer of health 
(tra~n~ .in a school of hygiene)" or to a general p~actitioner with a satisfactory knowledge 
of med.cme and the necessary supplementary tra~mng (refer to the reports and conclusions 
of the Conferences of Directors of Schools of Hygiene). This training should, in particular, 
relate to social hygiene and preventive medicine on the one hand, and on the other to the 
knowledge required to meet the specific needs of the centre he directs. . 

In most instances the smaller primary health centres and branch health centres 
will be directed by the village general practitioner. In order to ensure that he v.ill ad
minister the centre properly, he must have a sound knowledge of general medicine and 
have received supplementary training in public health. The Conference of Directors 
of Schools of Hygiene which met at Dresden in July 1930 directed attention to this 
matter in the following recommendation: 

"For those communal health officers who are only appointed as part-time 
officials, post-graduate instruction in the various branches of public health 
and preventive medicine is urgently required, especially for those who had 
no opportunity of obtaining specialised training prior to their appointment." 

Finally, he must have special knowledge concerning the principal health problems 
with which_ the centre has to deal. · 

In the different countries, various methods of providing such training have been 
adopted. Courses are given for this purpose in schools of hygiene, and these are supple
mented in some cases by practical work, sometimes at secondary health centres (Yugo
slavia). In Hungary and Wars~w. special courses are given to medical officers in charge 
of health centres, but these have been restricted mainly to officers in charge of larger 
secondary centres. 

(b) The Public Health Nurse (Health Visitor). - The Conference recorded in emphatic 
terms its opinion of the value of public health nursing work. In regard to the question 
of generalised and specialised health nursing in rural districts, it was unanimous that the 
generalised type .of nursing should be the rule - in particular, because of its greater 
efficiency and economy in budget and personnel. . 

No organisation concerned with social hygiene can afford to dispense with the services of 
the public health nurse. . 

Generalised (polyvalent) rather than specialised public health nursing should be the rule 
in rural districts. . 

The Conference reached no final conclusion concerning the area and population to be 
served by a primary health centre, as it was felt that these would vary in each coun~ry 
and would be determined in each case by the preliminary survey. Nevertheless populatiOn 
figures were given in respect of several countries and these varied from 400 to about 4,000, 
the average being two thousand. 

The Conference was supplied with data by the health nursing service in Hungary, 
on the population which a general health nurse could serve in rural districts. 

These were based on the follov.ing conditions: 

(a) Birth rate 25 (ISO births a year in a population of 6,ooo); 

(b) Tuberculosis death rate: 200 per Ioo,ooo of population (48 
patients); 
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(c) Number of elementary school children: 6oo; 

(d) Suitable means of communication; 

(e) An 8-hour day and a 44-hour week. 

Her work would consist of: 

(r) Visits to homes of the new-born and infants; 

(2) Visits to homes of the tuberculous; 

(3) Visits to infectious disease patients; 

(4) Assisting the physician in the examination of school children; 

(5) Holding infant welfare and tuberculosis conferences once a week. 

Of her time, 48.2 per cent would be spent in ho~e visiting, 25,9 pe~ cent in schools 
and clinics, 14.8 per cent in travelling and II.I per cent m o~ce work, keep~ng ~ec<;>rd~, etc. 

If more than 20 per cent of her time is spent in travellmg, the nurses distnct 15 too 
·large (either because of the size of the area, the population, or because of lack of proper 
means of communications- good roads, motors, etc.). . 

Under these circumstances, a nurse might carry out the minimum nursing programme 
of the primary health centre for a population of not more than six to eight thousand .. In 
Denmark, a visiting nurse deals with numbers as low as r,6oo to 2,000, whereas the ch1ld 
welfare nurse (specialised) can serve ro,ooo. · 

Naturally, the size of the population served effectively by a nurse depends on the 
health conditions obtaining, and the' work she undertakes. 

In view of these considerations, the Conference agreed that: 

Depending upon the various activities of the· centre, and the amount of work to be done, 
one nurse may serve one or more centres. 

By means of an intelligent adaptation of her work to the minimum programme of the 
centre, and taking into consideration such varying factors as the number of families and of 
patients requiring her attention, the density of the populatz(m, the distribution (dispersion) 
of homes and the means of communication, a nurse may undertake to serve a population of 
between six and eight thousand. 

Nurses whose training and experience have been acquired solely in cities lack know
ledge of rural districts and sometimes of rural dialects, as well as experience of the privations 
of rural life. · 

. The nurses employe~ in the primary and secondary centres should be in possession of 
dip~s as ~enerat publJC heiflth nurses (jrom a recognised or State school) and should have 
recewed, durmg the~r professJonal educatJon, theoretical and practical training which would 
fit them for their rurat work. . 

In sev~ral countries, the demands for the organisation of modern public health work 
have been m excess of the supply of suitably-trained public health nurses. 

When it becomes necessary to organise or extend the rural health service in the absence 
of sufficient graduate nurses, possessing diplomas in general public health n~rsing to fill all 
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the vacancies, is it. wise to resort as an emergency measure and onry temporarily to the services 
of a_ personnel whsch has received only elementary and partial training; 

• After cons!dering t_his possibility in 3;ll its aspects, t.he Conference decided to reply 
m the aflirmatlve, haVIng regard to the Importance which attaches to the organisation 
and extension of a modern rural health service. 

~ ithout doubt, but this method _should be applied on~y on condition that it is altogether 
provmonal, and on the understandmg that the personnel so employed shall leave the service 
at th~ end of fixed period (at the latest as soon as such personnel can be replaced by grad11ate 
p~bl•c health n_urses) unless they undertake to complete the training leading to the award of the 
d1ploma mentJoned above. · 

- The Conference felt that the health authorities themselves were morally bound to 
provide such supplementary training in the case of temporarily employed nurses, so that 

' there is a reciprocal obligation. 

(c) The Midwife. -. The Conference felt that the midwife might be utilised to supple
ment the work of the visiting nurse providing she had received proper training and her 
work was strictly defined. The danger of permitting a midwife to come into contact with 
infectious cases was pointed out. 

Shcultl the services of midwives be utilised in the work of the centre, and if so, under what 
conditions and in what way ? 

The fact that the midwife is in a position to render important services to the centre in the 
care of pregnant women (pre-natal care) as well as in the supervision of the infant during 
the first days of life, is beyoiul question. 

In tnese respects, the midwife will become a useful assistant to the nurse entrusted with 
this work, solely on the condition, however, that she possess the proper qttalifications, not only 
as a result of her training (diploma in midwifery) but also on account of the special instruction 
she has received in the work entrusted to her. 

Under these conditions, the midwife may be attached to the personnel of the centre, to 
caffy out these well-defined tasks, under the direction of the medical director of the centre. 
The possibility of utilising her services in this capacity will be facilitated in the case of mid
w¥ves already t"n the employ of villages (communes). 

(d) The Sanitary Inspector.- Experience has shown that the resources of the primary 
health centre do not permit the employment of trained sanitary engineers. It is essential, 
however, that the sanitary inspector should be under the technical direction of such 
experts, while working under the general direction of the chief of the centre. 

In some countries, the sanitary legislation provides for the employment of disinfectors, 
and these, after receiving supplementary instruction, may be utilised as sanitary inspectors. 

The sanitary inspector will be en~rustetl wit~ . the suptr?isil!" and execu~ion of m_inor 
sanitary improvements (under the techmcal supervtston and dJrectJon of the samtary eng1neer 
attached to the secondary centre) as well as of the measures having to do with general health 
work such as disinfection, etc. 
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II. THE SECONDARY HEALTH CENTRE. 
1 

. The secondary health centre is a more fully_ develop~d organisation than the primr:ry 
centr~ on account of its greater completeness of equipment, tts larger personnel and the wsder 

scope of its work. if · · t d · t the 
The secondary centre directs and co-ordinates the work o pnmary cen res ~n , a . 

same time, ensures liaison between them and all o!her health _and welfare agencJes - sn a 
word, with all agencies connected with the promotton of publ.c health. 

10. Programme. - In addition to its work as a prima!y centre (in its immediate 
neighbourhood) _and to the prevention of those diseases whtc_h have been shown to. be 
important problems by the preliminary survey already menttoned, the secondary centre 
should deal with the following: 

(I) The campaign against tuberculosis; 

(2) The campaign against venereal diseases; 

(3) Maternal welfare work; 

(4) Infant welfare work ( inc_luding the child of pre-school .a~e} with special 
emphasis on the welfare of the chtld of school age (school polydsmcs); 

(5) Health education - first, for the general population; se_cond, by m~ans 
of special courses and field work for (a) doctors, (b) nurses, (c) midwsves, (d) samtary 

· engineers and inspectors; 

(6) Sanitation; 

(7) Laboratory analyses, of a simpte and routine character. 

' 
The Conference was of the opinion that, in addition to this work, the centre might under-

take the provision of first aid in urgent cases and enst~re the prompt transport of sick and 
ACCident cases by supervising the proper organisation of this service. 

The Conference noted with approval that secondary centres in some countries 
(Yugoslavia, etc.) made use of museums of hygiene (stationary and mobile) and the 
cinema, and that these centres were utilised for giving practical training to public 
health personnel. 

The Conference was presented with an outline of the sanitary work to be undertaken 
by the two classes of centres. . 

This outline (document C.H.942) may be summarised as follows: Rural sanitary 
work should include supervision of: 

(a) Water supplies, individual and communal· wells springs cisterns, 
water purification; ' ' ' 

(b) Sewage d_isposal-.latrines _and excreta disposal in unsewered districts, 
sewerage and drat.nage of villages With sewers, treatment and disposal of sewage 
to prevent pollution of water courses; 

I In some countries in Europe. there are provincial or county health officers who have jurisdiction over 
areas larger than those served by secondary health centres. Such health officers may co-ordinate the work 
of the secondary health centres. 
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(c) Refuse, garbage, ashes and manure disposal and utilisation; 

·, (d) Dairies and milk production, food factories; their cleanliness, sanitary 
efficiency, suitability of m;,.chinery; · 

(e) Laundri~s and laundering facilities; where streams, etc., are used for 
this pu.rpose in rural districts, facilities should be supplied and the installations 
supervtsed; 

(f) Drainage (bonification) of the soil to prevent malaria; draining and 
filling of marshes and pools, correction of water courses, etc.; 

(g) Bathing facilities; school, public, open air and covered baths; 

(h) Housing: Damp prevention, ventilation, illumination, heating, material 
utili<>ed in construction, sanitary fittings, etc. (this includes sc):lools and other 
public buildings, hotels, shops); housing of animals; 

(J) Factories and workshops - sanitation and prevention of risk; 

(J) Transport facilities; sanitary condition of public copveyances, etc.; 

. (k) Settlements in general - choice of site, orientation, water supplies, 
sewage and wastes disposal, playgrounds and parks; 

(l) Sanitary institutions, such as construction of health centres, dispen
saries, preventoria, sanatoria, hospitals, etc.; 

(m) Enforcement of all sanitary laws. 

ir. Personnel. 

(a) Medical Director.- The Medical Director of the secondary centre should be a full
time physician trained in public health; this work should preferably be entrusted to the medical 
officer of health in charge of the district. 

(b) Nurses.- The rules sei out above concerning public health nurses also apply here, 
it being understood, however, thet, in view of the greater development of the secondary centre, 
the nursing staff attached to it should be in proportion to the work. 

(c) Midwives. - The considerations set out above concerning the employment of mid
wives apply also to the secondary centre. 

(d) The Sanitary Engineer. -· Sanitary engineering work forms an integral part of 
the work of the secondary centre. 

This service should be directed by a sanitary engineer with special training for rural 
work who will be attached to the staff of the centre or seconded for that purpose from the Central 
Institute, according to local conditions. 

The sanitary engineering work i~ the di~trict serve~ by the. sec.ondary centre wil~ • . in 
general, ~eal with all matters concermng ma1,or and mtnor samtataon, such as provJ.~Ion 
of pure water, sewage and refuse disposal, housmg, etc. 
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(e) The Sanitary Inspector.- ~s fiUlny a~ may be necessary, in view of lccal conditions 
(see the considerations above respectJng these snspcctors). . 

According to the sanitary engineers invited to attend .the Conference, samtary 
engineering work should be c!lvided as f~llows among the d~fferent classes of centres 
(including here the State Institute of Hygtene) (document C.H.g42) . 

. The Sanitary Engineering Division of the Central Institute would be responsible for: 

(I) The general organisation and sup.ervision of. sanitary engineering, and 
its co-ordination in the whole of the Institute's temtory; 

(2) Direction and policy of that service; 

(3) Collection of main data, study of existing conditions, definition of 
problems to be solved; 

· (4) The solution of such problems; preparation .of standard .schemes for 
the main problems, such as water supply, sewage disposal, housmg, manure 
storage and disposal; · 

(5) Preparation of material for educational purposes, such as photographs 
lantern slides, models, exhibitions, etc.; 

(6) Preparation· of model plans for publlc health institutions, such as health 
centres, hospitals, etc.; 

(7) Laboratory work connected with sanitary engineering, routine of 
control of water supplies, sewage disposal, etc. Studies of special scientific 
and practical problems; 

(8) Training of sanitary engineering staff; 

(g) Study and approval of plans made by public and private agencies for 
sanitary work - water supplies, etc.; 

(10) Preparation of draft laws and regulations governing sanitary matters 
for the use of State, provincial or communal legislative bodies; 

(n) Research into problems. of sanitation, 

The engineer in the secondary health centre is to be charged with the actual executive 
wor~. He is the supervising and law-enforcing agent of the service, in control of the 
temtory served by the centre, under the direction of the head of the centre. 

(f) Laborator:j Technicians. - In the administration of the public health seroices, it 
should be emphasised that, as a general rule, the laboratory investigations (which not only 
nec~ssitate the most careful technique, but also a fully experienced staff and the most complete 
equipment) should be undertaken at the Institute of Hygiene, and that only analyses of the 
most elementary a~ r~utine character shot~ld be made at the secondary centre. 

Consequently, st w1ll not be necessary 1n most cases to secure for the centre the seroices 
of an expert laboratory technician, as it should be possible to utilise the existing staff for 
the elementary work which may have to be done. 
• The State Institute or central hygienic laboratory will utilise the secondary centre as a 

depot and centre of distribution for its sample containers. . 

• • • 



-33-

This is the personnel essential for the administration of such a centre, but in case of 
greater development of one or more of its sections, it may become necessary to secure the 
services of other technicians, (for X-rays, etc,) . 

. Naturally, a suitable subordinate personnel will be required for its internal adminis-
~~- . 

12. Committees which_ might assist the Primary and Secondary Health Centres. I
The Conference w~s of optnion that the work of these centres might receive greater support 
through. the estab~Jshment of committees; first, the offict'at health committee provided for by 
the samta~y lesg1-slation of the State; secondly, a non-official committee, including in its 
memb~shfP representatives of the local administration, the medical profession, social insurance 
organssatsons, the teaching profession, the clergy, private welfare agencies, and, in general, 
of all who might contribute to the development and the prosperity of the centre on account 
of their moral, political or financial influence. 

The present health laws of Yugoslavia provide for the establishment of the official 
committees which are usually constituted as above. . 

The attention of the Conference was directed to the value of certain committees 
in connection with public health nursing work, in bringing the nurse into close touch with 
certain classes of the public and in enlisting their interest and support in her work. Such 
committees might be: pre-natal (to refer pregnant women tp the nurse; help ''dth the 
household work of lying-in mothers, etc.), child hygiene (to bring sick infants to the 
clinic, assist at the clinic, etc.), school hygiene (assist during health examination of school 
children, etc.), tuberculosis, social work, health, education, etc. (document C.H.940). 

The ·following principles concerning equipment and relationship were adopted. 

13. Equipment. -· The secondary centre should be fully equipped in accordance with 
the requirements of public health and modern medicine. In particular, there should be: 
a sta·ndard Rontgen ray outfit (a mobile outfit as well, if necessary) ; shower-baths: motors. 
for the transport of the staff. · 

The Conference considered that failure to provide the staff with _the t''e~ns of transport 
to enable them to do their work rapidly and to reach all parts of theJr d1sfnct would reduce 
greatly the scope of their technical work. 

14. Relationship of the centre t~ other h_ealth_ agencies. - Certain of the agencie~ u;ith 
which the health centre should be tn relat10nshtP (secondary health centres, spec!als~ed 
dispensaries institutes of hygiene) also form integral parts of the general health orgamsatson 
of the country. In such cases, the froper rel~tionship alre~dy exists. W ~th othe!s ( ~stablish
ments for treatment and prevention, hospdals, s~nat~1a, pr~ent:ma, socJal tn~ura·n~e 
institutions) relationships should be establtshed whteh w1ll permJt the centre to obtam the1r 
help either directly or through the secondary centres. 

• • • 

l In regard to committees whicli might ~ist the district health officer, see page 22. 
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DECL.&.RATIO~ OF THE REPRESENTATIVES OF SOCIAL 
I~SURANCE INSTITUTIONS. 1 

The report of the Confewnce on Rural Health Centres, held at Budapest from 
October 27th to 31st, 1930, states that the rural health centre, the object of w!llch is 
to promote the health and welfare of the people in a given area, attempts to attam that 
object "by grouping under one roof or co-ordinating in some other ~ner, under the 
direction of the health officer, all the health work of that area, together With such welfare 
and relief organisations as may be related to the general health work ". 

The representatives of agricultural social insurance fully subscribe to European 
efforts at collaboration tending to promote rural hygiene, and declare themselves willing 
to co-operate with the public health services under those conditions and according to 
those methods which take due account of the legal status of insurance institutions, as 
well as their character, the sources of their funds and their obligations to their members. 

Insurance institutions have rights and obligations determined by law. They derive 
the largest part of their funds from the contributions of the insured and from employers. 
In return, they must organise on behalf of their members services of cash benefits and of 
benefits in kind which are closely interrelated. They are administered bv independent 
~ compo;;ed of represen~atives of insured and of employers under the control of 
public authonty and responsible to the whole group of insured and emplovers. Such an 
organisation brings about a union of the interests involved, which renderS possible and 
~acilitates the efficient action of the directing bodies which are supported by the whole 
msured group. · · 

The representatives of insurance institutions consider that this form of administrative 
economic :md social organisation, ~hich has prov~ its worth, deserves to be safeguarded: 
and ~t. m consequ~ce. ~e relattons t~ be esta~Iished between the public health services 
and ~ce funds m VIew of the obJects of mterest to both, should be relations of 
co-ordination. 

~..!!:.~~ar':'~!=.uoaf= J.!";!:1c:nt=:.ncl~ed no representative~ of health iruourance 
Rplesentatrvea of tacb institlltiona abonld be invite!'{., tb ~tory Commattee proposed that 
Utttrea. Accordingly two aepreoentativea ael<cted by tbe 1 e ~d lleHion of the Commi .. ion on H .. nlth 
!add at. Genev:" oa April 28th. 1931 • ..;hicb resulted in ~:"ataonal Labour Office at.tended the m""ting, 
declaration wbJCb wao :accepkd by the Commio•ioa report on tbe second atem, and made th11 

llctbods of co-operation between tbe bl" ~I h · oa page 22 pa "' t aervacea and lnouraace lnotitutiona are deacribtod 
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CHAPTER IV. - REPORT OF THE EXPERTS ON THE 
THIRD ITEM ON THE AGENDA. • 

"Sanitation in Rural Districts: The Most Effective and Economical Methods." 

GENERAL CONSIDERATIO:NS. 

The experts consider that the improt•ement of rural sanitation which tends to raise the 
standard of life in rural districts is dependent in the first instance on economic conditions 
and education in hygiene. 

Schoolchildren in rural schools should receive health instrtu:tion adapted to rural needs 
and conditions. 

The Health Authorities should strive to spread the knowledge of hygiene among the 
people by every available means. 

The experts recommend particularly the practice of providing significant examples 
of good hyg1ene and sanitation, which should be located where their advantages may be seen 
and appreciated by the people - e.g., model houses. 

Course.s in hygiene for builders, contractors and leaders among the rural population 
are particularly effective. ' 

Education stimulates the desire for sanitary improvement; suitable legislation provides 
the means by making cheap credit accessible by grants, bonuses and loans. 

Legislation is not effective without pro-per enforcement and competent supervision. 
While the local authorities may be yesponsible for sanitation there should be central 

direction, supervision and stimulation. 
There should also be co-ordination of the work of all agencies concerned in rural sanitation. 
The work of Yural sanitation should be based on a close stud_v and appraisal of all the 

factors at play. 
ParticulaY emphasis should be laid on the necessity for yapid and constant means of 

11'ansporl and communication in Yural districts for the purpose of rural housing and health 
services. 

Agricultural associations for the improvement of rural life in many fields are potent 
means of propaganda and should be led to take an interest in water supply, good housing 
and other aspects of rural sanitation . . The health authorities should co-operate with smh 
associations to this end. 

l The following experts prepared this report at Geneva on May nth to 15th, 1931: 
M. VIGNIIROT (Chairman), Chief of Rural Engineering, Ministry of Agriculture, Paris; 
M. M. PETRIK, Chief of the Division of Sanitary Engineering, Institut• of Hygiene, Zagreb; 
M. Al~xander SzNIOLIS, Chief Engineer, School of Public H<"altb, Warsaw; 
Mr. O'DWYER, Chief ln•pector of Sanitary Engine.-ring, Dublin; 
Mr; J. F. DUNCAN, Sccr.-tary-Gen•ral of the Scottish Farm S~rvants' Union, Lanarkshire; 
M. W. F. J. M. KRUL, Director of the Bureau of Water Supphes, The Hague; 
Profouor GorscHLICH, Univ<"rsity Institute of Hygiene, Heidelberg; 
Profouor BORGER, State Institute for the Hygiene of Water, Soil and Air, Bellin; 
M. Ludovic BoN AMICO, Chief Engineer of the Bureau of Civil Engineering, Rome: 
M. G. ONGHENA, Chief Engineer, Union of Belgian Farmers, Louvain; 
M. VAN DER KAA, Chief Inspector of Housing, The Hague; 
M. Julio JoRDANA, Engineer, Hydrographic Confederation of the Ebro, Zaragoza; 
Mr. H. Ross HooP&R, Con.•ulting Engine.-r, Chippenham, England. 
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A. Sewage Disposal. 

I. SEWERAGE SYSTEMS. 

Tl&e uperls rue of opiniotl thal 11 waia' carriage sewerage system is the best "~tlwd 
of remor:i11g 5ell!age. . . 

Sat:ers can only be installed in rural communities having public water supplaes piped 
to the iNliviJual houses. 

The practicability of installing sewerage systems depends on tl~ density of the population, 
the character of the soil and tJ~ existing economic conditilms. . 

Open drains, inlendetl to rmwve rain waia' and street washings may, under spec1al 
condiiiorls and den '"' better systmt is possible, be used for slop water and other house 
JNStes. Excreta should be ududed from such drains: 

Such conditiorls are found in iNlustrial rural areas where wastes like phenol exert II 
disinfecting acJiotl on the contents of the drains. Open drains may also be used for this 
pvrpose in rural districts other tl111n industrial when Mthing better offers, pror:iJing they 
are properly fenced off, regularly SJIPervised and the con.figuratiotl of the surface of the soil 
permits of 11 rapid /lUll (hilly districts). 

In making these and other recommendations, the experts desired to give due 
recognition to practicability and economy as well as to efficiency. It would be 
impracticable in many instances to instal sewers in rural districts where the formation 
is rocky, or where the houses c.re scattered. 

2. THE DISPOSAL OF SEWER EFFLUENTS. 

_Sewer efjluents may be disposed of by permitting them to flow into a watercourse, lake 
or tidal bas"'· • 

Such IJ method of disposal is satisfack»y prq,_,iding: • 

_ (a) Thal tl~ q~ity of the water al a givtn distance below the sewage outfall 
JS equal to the qual1ty of the waia' abQVe the point where sewage enters; 

(b) Thal the dilutiotl is suificiently great: the rule that the t•olume of tl~ 
stream should_ never be less than 100 times the volume of the sewage previously 
cleared of solid matter gives good results in practice. · 

The system of dipos~g of sewe_r _effluents ~escribed above is the simplest and may 
be ~ under the_ prescnbed conditions. ObviOusly unpurified sewage should not be 
penmtted to flow mto a stream above the point at which water is taken for drinking 
purposes. -

1 
0...: of the _expnts, M. A. SZDJOho, oanitary eng~aeer at the State Institute of Hyfliene Wanaw did 

- agree wrth _this aDd other recommendations (marked with an uteriok) on oewage dil.,:,l and ~ked 
that the followins statement ahould be included in the rrport: r-- ' 

:(•) I believe that before """age il discharged into a river it ohould be mechanically puriliedJ 
. (z) Tbe r~mendabon aa to the...., of fixed racb ia not practicalaa tbeoe r uire frequent 

dn'!~· and this 11 not alwaya possible in rural diltricta (3 A); eq 
(J) I do not beh.eve we ohould recommend the aoe of leaching ceupoola 1

4 
A)." 
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3· PURIFICATION OF SEWAGE EFFLUENTS. 

When il becomes necessary to purify sewage effluents as in: 

(a) Clcsely-populated rural districts; 

(b) Districts without an abundance of surface water; 
(c) Districts where it is desirable, to limit stream pollution to a certain maximum, 

IJ number ~~methods may. be adop_te~ in rural districts. These should be simple, adapted to 
lccal cond1t1ons and requJre a mm1mum of care by unskilled staff. These methods are 
mechanical and biological. 

A. Mechanical Methods.- The simplest mechanical method is the use of fixed racks• 
intended to retain the solids. . 

Settling-tanks also effect a certain amount of purification depending upon the condition 
of the sew_age and the velocity of flow in the tank. In practice, a tank with a capacity of o.62 
of the da1ly volume of the. dry-weather flow, the width equalling one-third of the length, git,es 
good results. 

B. Biological Methods. - · These are always preceded by mechanical methods. ·The 
principal biological methods are: . 

(I) Sprinkling filters: These are best adapted to rural conditions, being 
inexpensit'e to instal and maintain, requiring little attention and no trained personnel 
and being capable of easy repair; 

(z) The remaining methods- such as activated sludge (as at present consti
tuted), contact beds or sand filters- are not adapted to rural conditions. 

4- 0rHER METHODS. 

The follcwing methods may also be used: 

A. Leaching Cesspools • and Subsoil Irrigation. - These methods can only be used 
when the ground water is not employed as a source of domestic water supply. 

Subsoil irrigation is well adapted for small amounts of sewage such as the effluents from 
single houses, institutions or small settlements. 

· S11bsoil irrigation should be preceded by some form of mechanical or biological 
purification. 

B. Surface Irrigation. - This method is one of the best for 1111al ~onditions if the soil 
is suitable, the area sufficiently large and the treatment properly supmmcd. . . 

The main consideration should be the proper disposal of tile sewage rather than the ra1smg 
of good crops. 

The experts confined their recommendations to simple methods as the more com
plicated ones require expert supervision and considerable attention, both of which are 
beyond the reach of many rural districts. 
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5· DISPOS.-\1. OF SEWAGE IN UNSEWERED DISTRICTS. 

Tile msi11 objects of prt>jJtr sru-sge disposal i11 unsewered districts are: 

(1) The protedioll of the surface of tl~e soil: 

(2) The prot«tioll of the subsoil water: 
(3) The prot«lioll of tl~e mrage from access of flies. 

These objtds m11 bd l;e altllind by the ~ of water-tight receptacles i11 a fly-proof 
~perslnlclure. . . 

As fresh excrda may contain pathogenic micro:-organisms and intestm~ parasites, 
Jn=isioll should be made for sWf'age of sufficient durat~on to destroy_ such organJSms. 

Methods of providing for such storage are v:atertlght tanks with two compartm.:nls for 
.attenuzte use, or doubl.e c.»nparlment tanks of u·hich only the second ca_n be emptied. . . 

A rwtlser m-ethod is the ~ of pails. As these contai11 fresh material some form of diSin
fectant should be used, or the contents should at least be covered with dry earth, peat or other 
tleoJorant. 

-The pail system l>jJerates more satisfactorily whell there is • public system of collectioll 
•ruler prf>jJer supen:isioll. As such • system is difficult to maintai11 in rural districts the 
disposal of the rrulkruu must unfortunately be left to the householder whose education ill hyginu 
is rwt usually srtjficienl. 

Si,gk-annparlmelll tanks may be used i11 villages where a proper system of collectioll 
nisls. The contents should be transported in watertight containers to • suitabk distance and 
prf>jJerly trtllied, as, for instance, by placing atternate layers of sewage and dried peat ill a 
lluge l>jJt11 tank. 

111 rural districts T&here iJ is not necessary to prevent the contamination of ground water 
:mli~~ary unlined pils may be used. 

The jtzTJa type of privy, consisting of a deep hole of small diameter, into which basket 
rork is inserted, is apparently suitabk. It requires further study. · 

Whatever the method of sewage disposal adopted for individual houses, the privy should 
be loc4Jd as Jar as possibk from the well or other source of water supply. 

. llethods of sewage db-posal in unsewered rural districts are the subject of regulations 
m _many countri~. In some case5, the Central H~t.h Authorities prepare model codes 
SUitable for adoption by the competent local authontles. The study of the most suitable 
methods and the preparation of plans and construction of model privies have given good 
results. 
. . ~ese codes should regulate. the minimum distance of the privy from the source of 
indivtdual water supply. In exiSting c-Odes this varies from five metres (Netherlands) 
to ten metres {Prussia). 

6. DISPOSAL OF MANURE. 

~olid.andliquid stabk manure should be sWred in waterti~:ht pits situated as jar as 
poss~bk from t"f house and arranged in such a way as to expose the smallest possible surface 
to fl~- The_ PiJs ~ also be so a"anged as to prevent the &ontents being subject to the 
~ealnng aciJ011, of ram water. 

Manure pits should be provided with • special watertight eompartment 'or the liquitl 
..,nure. J' 
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The experts recomme~ that the preyention of fly-breeding by meastms fending to promote 
the development of heat sn manure ptles should be made the subject of further experiment 
and sttuly. 

1!1 ~ermany, a process known as Heiss11ergiirung (heat digestion) has been developed. 
~e p1t 1s of smaller area~ and t~e manure pile is thus built up more rapidly and to a greater 
he1ght than usua~. the s1des bemg protected by boards. The temperature in the interior . 
du~ to fermentatiOn reaches from 55° to 600 C., which is sufficient to destroy fly larvre. 
This and other methods of preventing fly-breeding require further study. 

7· DISPOSAL OF GARBAGE. 

In built-up rural. villages, the regular collection and systematic disposal of house garbage 
and refuse is the most effective method. . · . 

This material may be disposed of by dumping frequently in thin layers and coveri11g with 
earth, ashes or other dry refuse. Such a method of collection and disposal req·uires careftd and 
competent supervision. 

Another method of disposal is to feed the garbage to pigs, either collectively nr on the 
individual farms. When this method is adopted collectively, the collection and disposal is usually 
let out to a contractor whose sole object is the fattening of the pigs and who is apt to neglect 
sanitary considerations. 

Garbage is a!so a prolific source of flies and meastms sh-mld b~ taken to prevent fly-
breeding. . . 

A safe rule to adopt is to treat garbage as infectious matter and to dispose of it in such 
11 way as to prevent the poU11tion of the surface of the soil, the subsoil by percolation (ground 
water) and the houses sn the neighbourhood by flies which breed in the garbage. 

Methods of treating garbage by tanks permitting of the development of heat are worthy 
of furlller experiment and study. 

Incinerating and utilisation plants, while satisfactory, hardly come within the means 
of mral communities. Home incinerators give satisfactory re!.ults. · 

At Florence, a special concrete tank has been devised which is easy to build and 
can be madP in various sizes. Tbf.' cell is filled with garbage and refuse, moisture is 
addf.'d and digestion is allowed to go on for from four to six weeks. Temperatures of 
from 500 to 6oo C. are developed. · 

B. Water Supply. 

An abundant supPly of pure water ~n rt~ral districts is not. only an important jilC'!>' in 
the protection of the healtiJ of human besngs and of cattle, but ss also of great 11alue sn the 
promotion of agriculture. . · 

An abundant water supply has a direct influenct; on the pu"'?lic. healt.h, as it prevents 
the spread of water-borne disease. It has also ll!l. 1mportant md1rect influence due to 
the cleanliness it promotes in houses, stables, dau:es! etc. . . 

Water supply systems ai~ th~ f~rmer by pemutt!-f!~ th~ watenng of grazmg cattle, 
and furnishing ml'ans for extmgUlshmg fires and for 1mgahon. 
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z. PuBLic WATER-SUPPLY SYSTEMS. 

(a) For a Number of Villages. - The system of centTal ~a~ supply distributed t_o 
• ,.Hmber of villages is, wheN practicable, the best far mral collditrons . . A large_ supply !S 
.Zflf.Wys w be pre£erred w • smaller one. This system is to be recommended particularly ·~ 
the """e popuWed areas, alld far districts ill which suitable water sourus are few, as it 
pam its of the most advantageous utili~ion of the potable_ u;ater. . 

The co-operation of • 11urnber of viJlages w secure a JOint water-supply system permifs 
of a more llikquate plant, gives tile opporl1111ily w employ skil!ed personntl an.l al~o permrts 
the flse of methods of purificatiort whert necessary. I t.foU:ows t!'aJ the source whJC~ .'~" be 
tlevdoped most ecoMmically ma_v be sel«.Jed, as purifrcatwn will remove the f!~ssr~ilrty of 
daPI"er. In the case of these central water st~pp!ies, any modern mdlrod of purijJCqtron may 
be :aopw as il will be carefully appl~d and supervised. 

Collective water~upply systems for groups of villages have developed rapidly in 
recent years in a number of European countries. 

These regional or collective water-supply systems are especially numerous in the 
· Netherlands, where nearly five million pE'.ISOns, or 63 per cent of the population, benefit 

from the use of a water-supply sy-;tem and the authorities expect that all communities 
will be. supplied in ten years. There are twelve collective water systems in operation 
supplymg more than 350 communes and two more systems for seventy-seven communes 
are being installed. In addition, plans for reclaiming the land now under the Zuider Zee 
provide for large collective water-supply systems. 

Thi~ system is also being applied in France ; the plant at Santerre in the Abne 
which supplies 89 communes, is one of many. 

In Germany, a good example is found in the State of Saxony where the development 
of sources on the rivers Mulde and Wilzsch will, in the first instance, provide running 
water for fifteen communities. · 

At the~~ of 1929, there ~ere forty-t~ee group supplies in Czechoslovakia supplying 
214 commnruUes wtth a combmed populatwn of zo6,ooo. . 

The province of Brabant in Belgium has a group supply for eleven communities. 
Group systems are also being constructed in other countries, including Yugo5lavia. 

(b) For ~ndi"~dual_ Vil!ages:-The source of the village water supply should be selected 
after approprwte ~nve~1gatwns '" artier w secure 11 water free from the possibility of any 
dangerous contam"'atwn. 

~he .~~ecess~y.Jar any ~stem of pr~rificatw;,_ i6 w be avoided as s1JCIJ systems require 
teclrn~ s11pervrswn, whJCh u not us1uzlly 11vailable in rural districts. 

Village water suppl~ slwultl be constructed with due regard jar simplicity of design 
troMmy and ease of operation and maintenance. · ' 

:2. PuRITY OF THE WATER. 

l . ~~~~/real~,js ~~ecessary, il s/wuld be safeguarded in every possible wav Tlu 
rnes oJ '"'J ence s,wouu be; "' • 

(1) Protection of the 110urce • 
(2) Purification (sedimenttdion,filtratwn, etc.); 

(3) Disinfection: 
(4) Supen:ision. 
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Protection of the s?urce and supervision of the supply are necessary in any case. 
JV~en the water JS drawn from rocky formations in which fissures exist (limestone, 

karst) tt should be adequately purified. Disinfection b-y chlorin·t is at present a practical 
solutJon. 

When contamination occ11rs only at rare intervals and for short periods it is advisable 
to apply chlorine throughout the year, otherwise, u•hen the occasion arises, the apparatus may 
be out of order. Neverlhel~ss, during the periods of the year wh"en no danger threatens, 
very small amounfs of chlorm_e ~ay be used, and these may be increased when necessary. 

When there u any poSSibiltty that a u·ater supp~v may be responsible for an outb-reak 
of intestinal disease, chlorin~ should be applied immediately and continued until the 
investigation is completed. 

Portable chlorinating plants should be available at central institutions for use in case 
of emergency, sttch as the threatened pollution of a normally pure water supply. 

3· SUPERVISION OF WATER SUPPLIES. 

Constant supervision of all public water suplies is necessary. This supervision should 
relal~ to the source of the supply, the plant and the distributing system, as well as to the eiflutnt, 
and sho11ld be closest during the .~easons when the supply is most likely to be contaminated 
(dry season.jloods, etc.) 

· The personnel engaged in this supervision shottld be trained in the hygiene of water. 

Water-supply systems for individual villages in European countries have also deve
loped rapidly in recent years. Thus in the Country of Essex, England, the number of 
houses supplied from water mains increased from 2,80:1; in a total of 6,897 in 1925 to 
3,735 out of 8,270 in 1929. 

In Czechoslovakia, from 1918 to 1928, 1,287 kilometers of mains were laid in Bohemia, 
Moravia, Silesia and Slovakia, excluding those in large cities. In 1930 and 1931, 304 
water supplies were constructed in the whole country. 

In Denmark, the number of rural waterworks increased from 62 in 1900 to 1,200 in 
1924. As ground water is abundant and electric power available everywhere small 
systems are the rule. 

In France in 1930, tl,604 or 23 per cent of the commun~ had waterworks in operation 
or under construction, and new requests are being received so rapidly as to overwhelm 
the competent services. · 

These examples suffice to show the great development of water-supply systems in 
European countries in recent years. Progress in the matter of waterworks has followed 
closely the spread of electricity to rural districts. The use of electric current and machi
nery permits of the use of sources otherwise difficult to develop, and it is cheaper and 
simpler to maintain, requiring practically no skilled supervision. 

4• INDIVIDUAL WATER SUPPLIES. 

These may take the form of wells, springs and cisterns. They should be constructed 
by qualified persons who Jrave received proper instruction in the elements of hygiene of water, 
otherwise they are apt to be dangerously located, badly constructed and improperly protected. 
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Tlle com/Jekrll authorities should aJ.opl r~grdations providing for the J!rop" location, 
rortSITII<'lion -.usJ proleclion of in.'lit•idrcal supplies, and tl1ese regrdatrons should be 

a.Uqllilkly twforced. d b 'h t al 
For the guidance of local ardhorities, a mcxkl code should be pr~pare ~ • e cm r 

lu.IIJA services. 
Even in the most highly developed cmmtrie;- most of _the mral population ~ust 

depend on individual '''atf·r supplies - wells, spnngs and ctst.erns. It ':S a very sen<;>us 
und<."rtakina for the health authorities to supervise such supp!1es. Therr first attention 
mi.,aht well"'be given to individual supplies which are .used by .numbers of people -
school wells, public wells, water supplies of shops wh1c~ deal m food products, etc. 
The construction of model wells at places where they will be seen an_rl used ~y large 
numbers of people i;; to be recommended. Tho! example of the Pruss1an Institute for 
the Hygiene of Soil, Air and Water, which gives courses in the hygiene of water to con
trac~ors who con~truct wells, might well be followed.· Where resort must be had to 
cisterns, the use of lead conduits is to be a voided. 

5· THE CENTRAL 0RGANIS.UIO~. 

Progress i11 matters of u·ater s11ppty n111st be based on scientific r~searc~ cm_trali.~~J in 
s sui/4/Je organisation, which thus- constiJ!Ites a hydrological and g~ologJCal 1ntelhgmce 
ser.:ice for the purpose of locating suitable scmrus of wata supply and for the colltct10n of 
llll oih~ rekvant data. 

SrJCh an organisa:ion should .zs Jar as possiblt have jurisdiction over aU matters affecting 
w/IUr supply in the State or province. · 

It W<JU!d be dzfficult to over-estimate tire advantages of a central organisation of this 
kind. bt riew of the information at its disposal for the entire State or province, and the 
npertlmuwledge of the specialists attached to it, such an organisation would be in a position 
to ensure that the existing u;a/n sources are utilised to the best adva11tage and that partial 
solutions of water-supply probltms are avoided. 

Such an organisation would piau at the disposal of individuals, societies and com
munities technical information and expert adt•ice on matters of water supply and would 
lid liS a untre for the education of the people in the hygiene of water. 

Exa~ples of the central water supply organisation rec-ommended by the experts . 
are t_he ~etherlands ~vernment Ofli~ for the ~upply of Drinking water and the Prussian 
Institute for tik Hygiene of Water, Air and Sod. Institutes of hygiene in other countri<.-s 
do much the same work. 

The Xetherlands Government Office. a~ vises the G~veri_~ment on all matters relating 
to the :W!lter supply- the_ grant of subs1~1es, the exammatton and preparation of plans, 
su~'lSW!l over construction and operation of subsidised water systems, the preparation 
of kgblatwn, etc. •. 

T~- o~ also places its services at the disposal of the provincial and municipal 
~~teS m matters of water supply ; it acts a; a centre for propaganda and education 
•• hyg1e11e and carries out hydrological and geological enquiries. 

The Pru~sian Institute carries out similar work. The courses it gives annually to 
cootra.ctors who con~truct wells haw~ been mentioned. 



-43-

There is no doubt that central organisations of this 'kind promote safety, e.conomy 
and efficiency in matters of water supply. 

One of the most valuable services they can render is to impress upon rural popuia-
tions the necessity for abundant supplies of pure water. . 

c. Housing in Rural Districts. 

I. There is urgent need for improvement ;" the housing conditions of rural districts. 
Progress in this respect is hindered by the depressed condition of <~gricuUure, the lack of cheap 
credit and th~ fact that education in hygiene in rural districts has not reached a sufficiently 
high level. 

The housing shortage in cities has led in most countries to concentration on the housing 
problem in industrial areas, and the needs of rural districts have not always received the 
attention they deserved. 

Suitable housing is a fundamental requirement for rural hygiene. It is influenced by 
social and economic crmditions and in its turn exerts a strong influence on these conditions, 
resuUing in better health and.a general elevation of the standard of life. 

2. The principal defects of rural housing from the point of view of hygiene are: 

(a)· Overcrowding. Good houses are too few. There are too few bedrooms 
in the existing houses. The house may be too small or, in planning it, the existing 
space may have been insufficiently utilised. 

(b) There is inadequate provision of toilet and sanitary facilities. 
(c) The living quarters are insufficiently protected from the stables. 
(d) The house is so located and constructed as to suffer from dampness 
(e) There is a lack of proper ventilation, lighting and heating. 
(f) There is insufficient protection from mosquitoes and flies. 
(g) There is insufficient exposure to the sun. 

There should be sttfficient bedrooms in the houses to permit of separation of aduits 
and children, as well as of the sexes. 

Stables may be under the same roof as the house, providing there i'l proper protection 
or separation. The custom of having the living quarters over the stables is not to be 
recommended. 

If the building is not properly constructed, capillary attraction will cause dampness 
of walls and floors. 

The area of the windows in proportion to that of the floors is not usually sufficient 
for the admission of light and air. 

Open fires without vents are unsatisfactory and shouid be replaced by other methods 
of heating. The use of closed stoves in fire-places, as in Belgium and the Netherlands, 
makes for better heating, less air pollution and economy in fuel, while the advantages 
of fire-place ventilation are preserved. 

Shady trees are often placed so as to prevent the access of sunshine. 
The water supply and the privy are frequently inconveniently situated and badly 

constructed. If properly planned and built, there is no reason why both shouid not be 
situated nearby or even adjacent to the house. . 

Systems of individual water supply under pressure, if properly deSigned, are not 
expensive and offer many sanitary advantages. 



-44-

The entrance of mosquitocs and flies may be prevented by screening windo~s and 

I · h h - .. .;thout recesses where mosquitoes may shelter, placmg the doors, p anrung t e ouse "• . 
stables between the hou..<.e and breeding-places, etc. 

3· ]Jet/rods of impret·ing Rural Hor1sing.- These are: 

(a) Educati<m; 
(b) Cheap credit and improved mel !rods of agriculture: 
(c) Legislation, by-laws and regulations, provided tlrere is sufficient super

t·ision at1d e1rJorceme11t. 

The practice of nraki11g pr1blic buildings models from tire point of view of hygiene and 
sanitation is higlrly ruommrnded. . . . . . 

Tire wnstruction of model houses at numerous strategrc p_orn~s encourages tnutatron. 
Good hor1sinu !i.·ill appeal more readily to tire rural populatron if tire plans are prepared 

after a study of ~al customs and social and economic conditions, so as to preserre features 
characteristic of tire district. . . . 

Loans atlcr.L' rates of i11terest and graJits may be provrded by legrslatron, and ~re p~tem 
rrreans of inrpret>ing rural housi,g. Tire aa:ard of borruses for proper constmctron yrelds 
a lar!!_e return for tire int·estmmt of small sums. 

There should be buildi"g codes prescri_bing min~ma requireme11t~ in respect_ ~f sites, 
exposure, liglrti,g, t·entilatioJI, and all sanrtary requrrements. Teclrnrcal supervrsron and 
1:71forcenrmt are required to make these effectit•e. 

Such enforcement slror1ld not be left altogether to tire local ar1tlrorities. 
The health authority should lrat•e jurisdiction m·er all sanitary aspects of housing. 
The preparali<m and distribution of standard plans satisfying tire sanitary requireme11ls 

has git:en good res11lts and should be encouraged. Such houses should be of simple design 
and ecornnnic construction. 

In ascribing to education an important influence on good housing, the experts had 
in mind general culture ·as well as education in hygiene. The Folk High Schools of 
Denmark furnish a particularly striking nample of the influence of general education 
on rural housing. 

Legislation which pro\ides for grants, bonuses and loans has played an important 
pa.rt in the promotion of good holbing in all important European countries. 

In England in 1926, the Housing (Rural Workers') Act was passed "to secure a 
contribution to the improvement of housing conditions for agricultural labourers and 
other co~try workers by facilitating the reconditioning of old houses in such a way 
as to brmg them up to modem standards of comfort and sanitation ". 

At the end of 1928, 2,070 requests for grants or loans had been received and more 
than [100,000 <fubursed. 

An Agri~ltural Credits Act was passed i!l 1928 providing for advances towards 
the con~tructl?n of ~ottages, and a new J:Iousmg Act adopted in 1930, which entitles 
~nty Councils which undt:rtake re-housmg to grants from the Exchequer repayable 
m forty years. 

The Act of 1902 (Woningwet) regu_lates ho~sing in ~he Netherlands. This requires 
every commune to adopt by-laws regulatmg housmg, con tams provbion for the elimination 
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of holli?es. unfit for habitation, and provides for advances for the purchase of land and 
the bwlding of houses to companies, societies and institutions. Up to the end of 1923 
these advances amounted to about 1,400,ooo,ooo gold francs for 121,595 houses. 

In 1916. a law was passed proyiding loans to agricultural workers for the purchase 
of smallholdings and the construction of houses. From 1919 to August 1929.3,164 loans 
were granted for these purposes. 

T~e. Central Authorities in 1925 prepared a model by-law for adoption by the local 
authontles. · 

The Central Health Service has prepared a series of plans of small houses substantial 
but economical, which satisfy the requirements of the law. ' 

The effect of all these measures may be judged from the following: 
In communities with less than 10,000 inhabitants in December 1899, 36.2 per cent 

of all houses had three or more rooms, while in December 1927 the percentage had risen 
to 57· 

As far back as 1886, the problem of proper housing conditions for agricultural 
labourers was made the subject of legislation in Germany. From 1921 to July 1929, 
loans for this purpose in Prussia alone were granted for 41,534 houses. In 1930, thirty 
million Reichsmarks were provided for this purpose by the Central and State Governments. 
Between 1923 and 1930, some 472,200,000 Reichsmarks were utilised for the colonisation 
of agricultural workers, 26,343 colonies being established. In 1930, the "Deutsche 
Siedlungsbank " was created to facilitate financial transactions in connection with 
such colonisation. 

In France, the "Loi Loucheur " of 1929 provides for the construction or rebuilding 
of 26o,ooo houses in a five-year period; one-third of the credits are reserved for rural 
districts. 

The Law of 1929 also deals with housing for agricultural workers. 
In Italy, the budget of the Ministry for National Economy for 1929-30 contained 

a credit of 2,5oo,ooo lire for payment of interest on loans for the construction of houses 
in colonies and for agricultural labourers. The various institutions for agricultural credits 
granted loans of nearly 10o,ooo,ooo lire for these purposes between 1922 and 1928. In 
connection with "bonifications ", Italy has made other important· contributions to good 
housing in rural districts. 

In 1919, a law was passed in Belgium creating the" Societe nationale des habitations 
et logements a bon marche ", which advances at 2 per cent credit to local and regional 
societies. In 1927 there were 274 such societies with a capital of about 36,ooo,ooo gold 
francs. The State has advanced the sum of 10o,ooo,ooo gold francs to the National 
Society, and the credits available have been utilised for the construction of 29,877 houses. 

The Government of Czechoslovakia, in 1930, adopted a law to facilitate the con
struction of 20,000 small houses before the end of 1931, by guaranteeing second mortgages 
at low interest, and by additional grants in certain cases. Both forms of assistance may 
also be obtained for reconditioning and repairs. New houses are tax~free for a varying 
number of years; this measure is common to a number of countries. 

In almost all the European countries there are building codes and by-laws regulating 
methods and details of construction. The value of such regulations depends entirely on 
the methods of supervision and enforcement. Supervision by the health authorities 
appears to give the best results. 

An excellent method of improving housing conditions is illustrated by the work of 
the "Genie rural " in France. Plans for a series of improved types of rural buildings 
for properties of various sizes and for different districts were published by the Ministry 



of .-\,orkulture in 1913. Similar work has been carried out in Germany, Italy, the Nether-

lands, etc. 1 h' I' :\.cricultural a.<..<:Oeiations in various countries have done excellent work a ong t 1s me. 
The Institutes of Hygiene in several countries have played a p:ominent part in the 

proiDQtion of good housing by educational measures, the construction of model houses, 
the preparation of model plans, etc. 

4- The improt·tmml of housing for agricuU11ral u·orke~s presmls diffi~ul~ies whic~ 
e411not be solt-cd by cducatior1 and persuasion a/on~. The agrrwttural worker JS '" a parts
culllrlv TCtllk position in this respect, and suit11ble legislation, u·ith proper enforctmenl, 
•s .,.-cil QS public jinancilll assist11nce, are needed to cope u·ith this probl(tn. . . 

Poor housi11g for tlus class accelerates the exodus of the best workers to the c1t1es, u·hertJ 
;, ma"y COJSes more a/t(JJtivn has bun git'en to housiJJg for indrtstrial u·orkers, and this in 
tuf'fl Un..-ers the sumdard of rr~ral life and prn:ents hygienic improt•enrent. 

The experts reconrme11d that the attention of the Rural Hygiene Conference should be 
dra-• .-·, to the recon1mendlltivn of the I ntern11tional1Abot1r Conference (1921) on this subject. 

The follo\Ung is the tExt of this recommendation, which was adopted by 74 votes 
to 12 with 4 abstentions on November 15th, 1921, by the third Session of the International 
Labour Conference: 

"The General Conference of the International Labour Organisation 
recommends: 

"I. That each llember of the International Labour Organisation, which 
~~ n~t alread~ done so, ~ake statutory or other measures to regulate the 
li~'IIIg-~ condiuons of agncultural workers with due regard to the special 
climauc or o~er c~nditions affecting agricultural work in its country, and 
after consultauon With the employers' and workers' organisations concerned 
if such organisations exist; ' 

"II.. .That such f!leasure~ shall app~y to . all_ ~ccommodat~on provided 
br emplc;>yers ~~r housrng their workers elth~r mdiVIdually, or m groups, or 
With therr families~ whe~h~r the accommodatwn is provid<:d in the houses of 
such employers or m buildings placed by them at their workers' disposal; 

"III. That such measures shall contain the following provisions: 

"(a) Ui?"less. climatic conditions render heating superfluous, the 
:u:c?f!lmodalwn mtended for workers' families, groups of workers, or 
mdiVI.dual workers, should contain rooms which can be heated· • 

"(b) Accommodation intended for groups of workers shall provide 
a sep~rate bed for each w~rker, shall afford facilities for ensuring personal 
cleanl0t;ss, and shall prov1.de for the separation of the sexes. In the case 
of fanuhes, adequate provision shall be made for the children· • 
. "(c) Stables, cowhouses and open sheds should not be used fer 

slttping-quarters; 
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"IV. That each Member of the International Labour Organisation take 
steps to ensure the observance of such measures." 

Full information in regard to this recommendation may be found in the report of 
the International Labour Office on Agricultural Workers' Housing (document C.H. 1020). 

5· Rur~l ho~:~sing may also be improved by suitable reconditioning of exi;ting houses. 
When properly d~rected and supervised, such reconditioning may yield excellent results some-
times at comparatively small cost. · 

!he constru_ction of model villages and agricultural colonies is of particular interest 
a'!d ~mportance an respect of rural housing. The tendency to locate industrial plants in rural 
d1str~ets should be encouraged, such new construction offering opport1mities for the building 
up of model villages and the application of all sanitary safeguards. 

In the planning of these villages and colonies, the Health Authorities should have juris
diction over all matters of hygiene and sanitation. 

The experts recommend the further study of this problem. 

D. Land Improvements or· Bonifi.cations. 

I. Bonijications are defined by the experts as the complete sanitary reconditioning of 
· the land in areas where the general living conditions of the people are bad, more especially 

on account of malaria and other endemic diseases which endanger the vitality of the people. 

2. · This complete sanitary reconstruction is not limited to land drainage, but includes 
all measures requ~red to bring the land itself under cultivation, and the provision of hygienic 
living conditions for the population by means of a network of good roads, suitable rural 
housing, a good water supply, sewage and waste disposal. 

3· Under certain conditions it also includes the irrigation necessary for farming purposes. 
as well as to enable the cattle to be housed throughout the year, this practice being especially 
indicated in view of the campaign against malaria. 

4· Bonijications thus bring about a marked improvement in the standard of living, 
both economic and hygienic, and should accordingly be regarded as one of the most striking 
examples of rural hygiene. 

The application of the system of bonijications requires the help of the hygienist. This 
is particularly necessary during the execution of the work.. · 

s. The experts desire to draw the attention of the Rural Hygiene Conference to the 
importance of proper drainage of water by water-courses, and to the serious consequences 
resulting from the neglect to n1aintain these properly, not only in respect of agriculture but 
also in regard to hygiene. 

The term "bonifications" is borrowed from the Italian, as it was in Italy that this 
idea originated, and the word has no exact equivalent in French or English. Bonifications 
are utilised primarily as a means of combating malaria, but the experts considered that 
this method might also be applied against other endemic diseases which act as a serious 
drain on human vitality. 



Ik · · a simply as drainage of marshy are~s, bonifi~ations have dev~loped into 

th gmrungl t ·tary and arncultural reconstruction of a giVen area, the Itahan author-
e romp e e sam " . · d di 1 ·f t' · · h · f d that the prevention of malana reqmre a ra ca tran, orma Ion Ines anng oun . · Th b' · 

of the li\"ing conditions of the people in an area where malara1 prevails. e c?m mat10n 
of intensification of agriculture \\ith the application of_ all n~cessary prophylactic measures 
is known as "bonifica integrale ". This includes engmeenng work on a large seal~ ~nd 
all measuresneces..'<al')' to render the area fit for agriculture- roads, good water, electnc~ty, 
good housing and sanitation in general. . ~ 

\"arious laws on this subject have been passed m Italy to def0e t~e obJect, regulate 
the procedure and provide financial assistance in ~espect of bomficauons. The Law of 
December 24th, 1928, pro\ided the necessary credits and set out the programme from 
1930 to 1944 as follows: 

Hydraulic bonification \\ith comple~e~ta'1' work such as 
construction of roads, aqueducts, ImgatiOn, etc. . . . . 

Irrigation • . . . . . . . . . . . . . · 
Rural settlements and housing . . . . . 
Rural aqueducts . . . . . . . . . . . 
Roads and water-supply (not aqueducts). 

Total 

Lire 

4.500,000,000 
8oo,ooo,ooo 
500,000,000 
210,000,000 

1,000,000,000 

7,010,000,000 

The State \\ill contribute a total of 4,300,000,000 lire. The law provides that rural 
water-supplies may be subsidised by the State in the amount of 75 per cent, and that 
the construction of rural houses in regions subject to bonification may be subsidised 
by the State up to 30 per cent of the cost. The amounts to be paid by the State in subsidies 
is fixed at over four billion lire. From the beginning until 1928 a total of 2,720,000,000 lire 
was expended for bonifications. This work not only assists in bringing malaria under 
control but also results in the reclamation of large areas of waste land, and promotes 
good housing, and other sanitary improvements. 

In Belgium, about six per cent of the area requires impiovement on account of 
marshes or periodic flooding. Some 200,000 hectares have been reclaimed from the 
sea or protected from invasion by the sea. There are laws on these subjects which arc 
oow in cour,e of amendment and improvement. 

Agricultural associations, such as the Belgian" Boerenbond" have done much to assist 
in this_ work by furnishing technical advice, giving examples of the value of this work, 
educatmg land-owners, etc. The work itself is done by associations of land-owners. The 
result of such land improvements is seen in improved agriculture, better economic status 
of the rural population, better housing, the possibility of draining sewage and the 
improvement of public water supplies . 

. The :Xetherla~ds is famou_s for _such r~clarnation projects and is now engaged on the 
drai~e of the Zu!der Zee, which will provide f~r a population of some 400,000. The plans 
pro:"'df: for collective water-supply systems, reg~onal planning, and a high level of general 
sam tatlf.m. 

In Spain, the problem is o~e of irrigation rather than of drainage. Special organisations 
h~~e_b<-~ created fr,r the ~ramage areas of e~h of. t_hc principal rivers, and these orga
ru.>atl'nl5 are co~cemed With. th~ most effective utilL<;atlon of the available water and 
prrJbl<:ms of agnculture, samtatwn, etc. ~[alaria exists in these areas and mu~t bl! 
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combated. Water-supplies are being constructed where none existed previously, housing 
is being studied and improved, and in general the opportunity is being taken to raise the 
general level of sanitation. The results obtained by the organisation in charge of the 
drainage area of the Ebro have been particularly good on account of the cCH>peration 
which exists between it, the sanitary administration and the agricultural services. 

· These will serve as examples of work of this kind which has been carried out in 
many European countries. When ~ompetent sanitarians are consulted and due regard 
is paid ~o hygien~c c:onside~~tions, sudl work results in important sanitary impro-
... 6 ........... .,. ... 1:! .... ..,,.,."lo 1 Tlu:~+.,.,rof.o 



CIL-\PTER V. - REPORT SUBMITTED TO THE 

EUROPEA..~ CONFERENCE ON RU~L HYGIENE 

BY THE INTER...~ATIONAL LABOUR OFFICE. 

(a) SICKNESS INSURANCE AS A FACTOR IN RURAL HYGIENE. 

SUIDIARY. 

Introduction. 

I. Object and Tendencies of Sickness Insurance for Agricultural Workers. 

II. Organisation of lledical Aid in Rural Districts through Sickness Insurance. 

IlL Co-<Jperation between Health Services and Sickness Insurance in Rural Districts. 

· I~TRODUCTIO~. 

Insurance originally grew out of the guild system and commerce, and has made 
its way bnt slowly into the rural districts. The peasant began by insuring his property 
against the elements. The hardships which often accompany country life have made 
him feel the need for insurance against the risks which menace his health and working 
capacity. To-day the necessity of constant effort for the maintenance of health and for 
the prevention of any los.s of productive power is. becoming equally evident to the rural 
and to the urban populations. 

The extension of social insurance and of sickness insurance in particular to those 
tllgaged in agriculture is one of the most important measures taken to raise the standard 
of health and hygiene in rural districts. The present report gives an account of the nature 
and extent of the contribution of sickness insurance to the improvement of rural health. 

The report coru;ists of three parts. 

The first part sets forth the objects and tendencies of sickness insurance for agricultural 
tror~s. Insurance. aim• at maintaining health, preventing avoidable illness, curing 
the w:k and restonng them to health. The extent of its action depends on the persons 
cov<::red by insurance, the force of its action depends on the administration of its benefits. 
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. The .second part ~escri~~ the organisation of medical aid in rural di tricts through 
~.cknes~ ''!suranc.e. W1th a VIe~ to maintaining health and to detecting and treating 
Illness m Its earhest stages, an msurance scheme establishes an organisation of services 
and materi.al equipment ~hich enables it to provide efficient medical aid. 

The th.rd part deals With the co-operation between health services and sickness insurance 
!n rural districts. Convinc~d of t~e value of the co-ordination of all work aiming at the 
!mprovement of rural hyg~en~, sickness insurance co-operates with the health services 
m order to render more efficient the protection of rural populations against sickness 

I. OBJECT AND TENDENCIES OF SICKNESS INSURANCE 

FOR AGRICULTURAL WORKERS. 

NECESSITY AND OBJECT OF SICKNESS INSURANCE. 

The maintenance of the health and productive capacity of the workers is of capital 
importance not only for the worken: themselves but also for the national communities 
desirous of developing their productivity. This object can only be achieved by constant 
and systematic endeavour to prevent and remedy any loss of health and working capacity. 

Social insurance undertakes this systematic effort by adopting measures which are 
common to every social institution: it confers on persons whose economic position is 
precarious a definite right to assistance by the "community, that right being based on 
their own contributions to the resources of the community, but, having regard to consi
derations of economy, it limits the benefits which have to be provided by the community 
to that which is at once necessary and sufficient for the purpose to be achieved. 

Sickness insurance is based upon the mutual aid of those persons who have the 
greatest need of protection against the possible consequence of sickness. It is administered 
by the parties concerned, as their own business, the intervention of the public authorities 
being limited to the supervision of the management. 

In the beginning, insurance dealt only with the consequences of sickness, and 
compensated wholly or in part insured persons who had suffered loss of earnings or other 
economic loss. Since then, it has progressed. The insured person receives only part of 
the benefits in cash, the other part being supplied to him in kind. Medical aid occupies 
the foreground, and insurance is interested more in restoration to health than in com
pensation. In the latest phase of its development, insurance aims at individual and 
g..!neral prevention with the object of preserving health and protecting it from every 
possible danger. Thus insurance has gradually become an organised system for the 
defence and improvement of health. 

DEVELOPMENT OF SICKNESS INSURANCE FOR AGRICULTCRAL WORKERS. 

Intended at first for urban populations, sickness illsurance is now widely applied 
to agricultural workers. For many years It was alleged that difficulties of organisation 
owing to the dispersion of rural populations prevented the extension of sickness insurance 
to agriculture. Experience, however, has proved that these difficulties can be overcome. 
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As the relations between the agricultural labourer and his employ~r gradually lost !heir 
triarchal character, and as agricultural labourers fon:ned th~1r own trade umons, 

~kiless insurance for agricultural worker;; became essential. It IS now more necessary 
than ever if the exodus from the country 1s to be checked. · . . 

In countries which have introduced a general scheme of compulsory Slckness.msurance, 
agricultural workers have been included, either from the o_utset. ~r m su~cess1ve stages. 
At the present time, in Europe, there are some five or s1x · mill1on agncultural wage
earners \\"ho are compul"'rilyinsured against sickness, leaving out of account a large number 
of other \\"orkers in occupations connected with agriculture who are members of voluntary . 
schemes of sickness insurance subsidised by the State. 

In the follo\\"ing paragraphs a sketch .is given of the present position of sickness 
ilb-urance for agricultural workers in Europe. · 

Compulsory Insurance. 

Agricultural ""age-earners are compulsorily insured on the same footing as wage
earners in other occupations in the follo\\ing countries: Austria, Bulgaria, Czechoslovakia, 
France, Germany, Irish Free State, Netherlands, Norway and the United Kingdom. 
In other countries - Poland, Rumania and the Union of Soviet Socialist Republics -
certain classes of agricultural wage-earners, or agricultural wage-earners in certain districts, 
are compul"Drily in."ured against sickness. 

In the L'nited Kingdom and the Irish Fru State, wage-earners in agricultural occu
pations have been covered since 19II by the general scheme of sickness and disablement 
in:,-urance under exactly the same conditions as those which apply to wage-earners in 
indu,;:ry and commerce. 

In Germany, the scheme of sickness insurance for agricultural wage-earners, who 
number about three millions, was unified by the social insurance code of 19II, which 
aboJi,hed the several regional schemes of insurance for agricultural workers, and placed 
~cultural workers on an entire equality with other workers subject to compulsory 
msurance. 

In Xor.cay, agricultural workers are covered by the general scheme of wage-earner's 
sickness insurance established in 1915. 

In Czechos/Q!:akia, the general scheme of sickness insurance was extended to include 
~II wage-earners in agricultural occupations, who, since 1926: are afforded the benefits, 
m cash and _in ~d. of invalidity insurance on the same terms as industrial wage-earners. 

Bulgarta, ~ce 1924, has applied its social insurance legislation to agricultural 
•·age-earners,. wnh the sole exception of certain classes of seasonal workers . 

. In Austrta, the scheme of sickness insurance for agricultural wage-earners has been 
umfied by an act of 1~8 which established a complete system specially adapted to the 
needs of rural popula uons. 

_In France, the new general social insurance law of April 30th, 1930, has granted 
~peoal ~vantages to ~·orkers engaged in agricultural and forest occupations. Wage
ean_ters_m these occupations are compulsorily insured, as are also share-farmers who work 
ordi_narily ~lone and do not possess any part of the live-stock at the time when they 
~~mg. :Moreover, volu.ntary insurance is open under easy and very favourable 
condiUo~ to ot~er !>hare-farmers and independent farmers who, without being wage
tamers, ~ve maJ_nly by t_h~ product of their work and whose earnings do not exceed a· 
comparatively h1gh maXJmum. · 
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Voluntary Insurance. 

. The object pursued by the French Jaw, which was to bring within the a:mbit of social 
msu~ance ~ll workers, wh~th~r wa~e-earners or not, in agricultural occupations, has been 
attam~d wtthout compulsiOn m a smgle country- Denmark. In circumstances which are 
exceptionally favourable, by means of insurance which is voluntary but which is heavily 
subsidised by the public authorities, the Danish sickness- insurance funds cover nearly 
three-~fths of ~h~ en.tire populatiol!-, and thus include, without any important omission 
and wtthout dtstmctlon of occupatiOn, almost all the adults whose social condition calls 
for mutual aid. 

Though not achieving the same result, voluntary sickness insurance has also made 
~ts ~ay into the rural districts of other countries - Belgium, Spain and Switzerland, . 
m thts last country thanks mainly to the fact that insurance has been rendered compulsory 
by the cantons or the communes. 

In other countries which have already accepted the idea of compulsory sickness 
insurance, Governments have made plans for extending sickness insurance to cover 
wage-earners in agricultural occupations. Bills to this effect have already been either 
tabled or discussed in Belgium (sickness, invalidity), Rumania (sickness), and Poland 
(invalidity). The development of sickness insurance for agricultural workers is more 
advanced in Italy, where under the auspices of the Ministry of Corporations and by 
agreement between the two national confederations of employers and agricultural workers, 
the National Federation of SickneSS" Insurance Funds for Workers in Agriculture has 
recently been created. · 

The depression from which agriculture in Europe has been suffering for several 
years has doubtless increased the difficulties and checked the movement for the extension 
of sickness insurance for agricultural workers. Nevertheless, sickness insurance has been 
proved just as valuable in rural districts as in urban areas, and in no country will it be 
possible in the long run to exclude workers in agricultural occupations from its benefits. 

ORGANISATION OF SICKNESS INSURANCE FOR AGRICULTURAL WORKERS. 

Though sickness insurance for agricultural workers has not reached the same standard 
in the different countries, its development during the post-war period appears to be 
along convergent lines, and everywhere there seems to exist a desire to extend and intensify · 
insurance in rural districts. 

The circle of compulsorily insured persons is widening. All agricultural wage-earners, 
whether or not they live in their employer's house, are subject to compulsory insurance, 
whatever the nature and form of their remuneration. With the exception of the wife, 
no member of the employer's family who works for remuneration is -exempt from 
compulsory insurance · The wage-limit prescribed. in. several c?untries in connection with 
liability to insurance does not affect th~ great m~Jonty ot. agncultural wage-earners, and 
even the salaried workers who superVIse and dtrect agricultural work are only rart>ly 
excluded from compulsory insurance by the wage-limit. Some classes of persons working 
on their own account whose economic and social situation resembles that of day labourers 
and farm servants are subject to insurance on the same footing as wage-earners. 

The widest facilities for voluntary insurance have in recent legislation been offered 
to peasants and farmers, even to peasants who work alone or with the help of members 
of their family, or who do not employ regularly more than two wage-earners. 



Sickness insurance is es .. --entially concerned with the family. It a~ord;> protec~ion 
to the "-orking-class family and not to the 'Yorker only. Post-war leg~slahon proVI_des 
the family of the insured person "ith free med1cal treatment and drugs, or at least ~eqmres 
ilb--urance institutions to pay part of the cost of such ben!'~ts. F?r the first. ~1me the 
entire insured population is subject to regular and systematic med1cal su~rVI.sJon. . 

The class of benefits pro"ided by an insurance scheme is the best cntenon of Jts 
ruue and shows the particular task as.<;igned to sickness insurance in the general work 
for rural hygiene. . 

The benefits of sickness insurance are adapted to t;he threefold purpose ~f 1ts h~al_th 
work: to maintain and strengthen health, to prevent s1ckness, and to cure disease m 1ts 

. earliest stages. · . 
The object of the curative benefits is to diagnose the symptoms of disea&, to 

determine their significance for the patient, to relieve his sufferings, to offer him all the 
assi~ce he needs, and to secure by appropriate treatment a rapid and complete cure. 

The benefits which aim at the maintenance of health include all measures tending 
to increase the physical resistance of the insured population against disease- and all 
instruction given to the individual in personal and domestic hygiene. 

Preventive benefits are based upon the systematic seeking out of cases where medical 
intervention is necessary, and on the determination of the physical condition of the 
indi"iduals concerned, their economic situation and th!'ir family circumstances. \\'her'! 
nea:ssary, medical and economic measures are taken for the protection of the insured 
person until a lasting result is obtained. 

These tendencies are clearly shown in all countri!'S where sickness insurance has been 
in operation for many years. They were found by the International Labour Conference, 
which at its 1927 session undertook a geru>ral examination of sickness insurance, to be 
so similar and so sound that it decided to draw up for ag~icultural wage-earners, as for 
voage-earners in all other occupations, a system of international regulations for sickness 
insurance. 

b"TI:R..'i"ATIOXAL REG'LLATIOXS FOR SICK~"ESS INSCRANCE OF .AGRICULTURAL WORKERS. 

17nder the "Convention which was drawn up as the result or the International Labour 
Conferen~·s. discuss!ons and which is already in force in six European countries having 
~veral ~1on agncultural wage-earners, States undertake to establish compulsory 
sickness liiSurance for wage-earners in every agricultural undertaking whatev~r. 

The Convention gJiarantees to insured persons, in exchange for a contribution 
~ducted from their ~ages, not o~y subsistence ~owances in case of los.> of wages through 
siCkDt:SS, but ~ a nght to med1~ benefit durmg the first twenty-six weeks 01 sickncs.> 
at least. lledi~ benefit compnses treatlnent by a fully qualified medical man and a 
supply ~f medicmes and apphances adeqllll;te as regards quantity and quality. Th~ 
Con~ent10n leaves each State free to authonse or prescribe the conditions under which 
med_ical benefit, as thus defined, may be granted to the members of an insured person's 
famdy. 

~ International Labour Conference laid down in the Convention the minimum 
conditiOns from the medical JIC?int of view that any sickness insurance must fulfil. The 
CoJ:rlerence further drew up, m the form of a recommendation addressed to national 
legi;Jatures~ a set of ge~ral. principles which long experience has shown to be the best 
f<lf promotmg the organiSatiOn of effective medical aid. These principles relate to the 
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developrn~nt of various forms of medical treatment, the supply of drugs, dental treatment 
. and hospital tre~trnent; they urge sickness insurance institutions to assist in inculcating 

the rules of hygiene upon !he workers and to grant preventive treatment to as large a 
number of J>t:rs~ns as possible _as soon as. the prern<;>nitory symptoms of disease appear. 

These p~nciples, representmg a selection, from general rules which have proved their 
value, constitute a health programme for sickness insurance institutions and are the 
basis of their daily work among insured persons and their families. 

II. ORGANISATION OF MEDICAL AID IN RURAL DISTRICTS' 

THROUGH SICKNESS INSURANCE. 

ELEMENTS OF UFICIENT MEDICAL AID IN RURAL DISTRICTS. 

If it is to be adequate and efficient every system of organised medical aid must 
afford the population all the means required for the maintenance of health and the 
detection and treatment of disease in its earliest stage. Insurance must provide this 
medical aid because the law requires it to do so in the interest of insured persons and 
in the general interest. 

Sickness insurance institutions enable insured persons to procure medical treatment 
and any sanitary assistance they require, to choose a doctor they have confidence in, to 
avail themselves of the services of specialists, and to obtain admission to a hospital, 
sanatorium or convalescent horne. The same facilities are, according to recent insurance 
legislation, likewise granted to members of the families of insured persons. 

The doctor who undertakes the treatment and supervision of insured persons is 
required to take all nrcessary measures to alleviate suffering and to restore the health 
of the patient. The efforts of sickness insurance to supplement and perfect its system 
of medical aid have entailed a considerable increase in its expenditure on benefits in kind 
as compared with expenditure before the war. The principles of economy on which the 
administration of social insurance institutions is b:>sed require that the doctor should 
comply with these principles in drawing up his prescriptions. If he has a choice of several 
methow of proved efficacy for the prevention, alleviation or cure of the complaint from 
which the patient is suffering, the doctor, having regard to the constitution, mental 
disposition and social and occupational situation of the patient, must choose the method 
which will bring about his cure and restoration as speedily a.; possible, at the smallest 
pos..ible cost and with the maximum chance of success. In order to make the t:lsk of the 
practitioner easier, insurance institutions endeavour to place at his disposal all the 
latest facilities for diagnosis and treatment, and to takr all steps to instruct insured 
pe1sons in the rules of hygiene which they should observe in order to maintain their 
health. · 

MEDICAL BENEFITS OF SICKNE.SS INSURANCE. 

I. Predominance of Benefits in Kind. 

Benefits in kind are the foremost consideration of insurance institutions, and account 
for the greater part of their funas. 
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·In Czed!oslor'tlki4, for instance, the rural sickness insurance institutions ex~nd on 
an awrage, per case of sickness (confinements excepted), no.56 _crowns for sickness 
benefit; 70.30 for doct(\rs' fees; 34.30 for drugs; 64.19 for hosp1tal expenses; t?tal 
279.35 crowns (1927). _ . . . · 

As benefits in kind dewlop, the_ place of the ~octor m :ack!le~ Insurance ~com~s 
more important, and the greater als" IS. the n~ o~ msurance msbtubons t<! have m ~heiC 
service a sufficient number of doctors swtably distnbuted over the whole national tern tory 
and in all the mral areas. 

2. Fllrilities affortlul by Sickness ]IJS14rflnu to improve the Distribution of Doctors. 

In areas ~here doctors are lacking, sickness funds endeavour to make it easier for 
them to set up in practice; besides affording the essential encouragement of entrusting 
him with the treatment of insured persons, tht; sickness funds also assist the doc~or by 
securing him accommodation, by enabling him to maintain one or even t:wo surgenes, or 
by granting him adequate mileage allowances and special allowance in areas which are 
particularly difficult to cover. · · 

In sparsely-populated areas, doctors who undertake the treatment of insured persons 
receive from insurance institutions special advantages such as additional remuneration 
and opPortunities of following post-graduate courses (e.g., insurance doctors in the Scottish 
Highlands). 

By this variety of measures, sickness insurance has facilitated the access of rural 
popuhtions to the doctors and done much to improve the distribution of practitioners. 

In certain countries, sickness funds, acting in ron junction with the medical profession, 
endeavour to draw up a plan for the systematic distribution of doctors throughout the 
national territory, with the object of assisting young doctors who could not set up in the 
towns to obtain practices in the rural districts. 

3- Specilllisls and Denlal Surgeons. 

The system of medical aid afforded by sickness ~urance also includes, in the majority 
of countries, the services of specialists and dental treatment. The pririciple of free choice 
operates here also, and insured persons are entitled to choose the specialist or the dental 
surgeon. When necessary, insurance institutions repay the cost of travelling to consult 
a specialist. . 

+ FIICilitiu for Di4gMsis. 

_The ~ conditio~ _which must be satisfie~ by an a~quate and efficient system of 
medical aid and by a Vl~t sys~m of preventl?n IS that 1t should secure sound diagnosis .. 
In~ presen~ state of medical SCience and technique the thorough examination of patients 
r~wres special me~ods and ~ppara~us such ~ ~-rays, and bacteriological, chemical, 
~· serological, and histological exam1nabons. If the practitioner has not the 
expenence or the apparatus necessary for such examinations, insurance institutions 
::ange ~or them and pay the expenses. Specialised diagnos!s and treatment centres, 
~ f?r ~ !reatment of tuberculosiS and venereal d~seases, baby clinics, and 
~ srmilar mstltutwns, help tJu: ~itioner in making his diagnosis and drawing up t:f!!: ?f treatment. These special~sed centres ~~;nd in.c;titutions give the doctor valuable 

t100, and even, when Circumstances reqwre, provide treatment. 
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5· Facilities for Treatment. 

The practitioner in rural districts, more often than his colleague in the towns needs 
assistance in the application of special methods of therapy. ' 

F.or ultra-violet ray treatment, insurance institutions contract with specially -equipped 
establishments; some possess establishments of their own:. The same is the case with 
hydrotherapy and mechanotherapy. -

The conditions peculiar to rural life render it necessary to organise a service of trained 
nurses and visiting nurses. . 

The work of nurses in rural districts on behalf of sickness insurance has in certain 
countries been regulated in detail, as, for example, in Germany, where .rules were· laid 
down by the Federal Committee of doctors and sickness funds on April 10th, 1924. 

I 

6. Hospital Treatment. 

Not only the urban, but also the rural population avails itself to an ever-increasing 
extent of treatment in hospitals and other curative institutions. · 

The objects of hospital freatment comprise not only curative measures, but also 
diagnosis and the detection of diseases by observation of the patient. 

Insurance institutions leave to the public authorities, the State and the local govern
ments the function of establishing and managing hospitals, and only undertake this task 
themselves in special circumstances. 
· Nevertheless, sickness insurance is helping considerably to improve and modernise 
hospital equipment. · · 

The cost of hospital treatment represents an appreciable proportion of sickness 
insurance expenditure. · 

In Czechoslovakia, the rural sickness insurance institutions expended in 1927, per 
insured person, 40.38 crowns for medical treatment; 19.14 for drugs; 28.8o for maintenance 
in hospitals. · 

In Austria, the agricultural sickness funds expended, per insured person per annum 
16.05 schillings for medical and dental treatment; 4.92 for drugs; 8.28 for hospital treat
ment; 2.84 for obstetrical treatment; 2.59 for general preventive treatment (1928). 

In Germany, rural sickness funds devoted 28.9 per cent of their expenditure to 
medical treatment; 13.4 per cent to drugs; 37 per cent to sickness cash benefit; 16.2 per 
cent to hospital treatment; 4·5 per cent to obstetrical treatment (1926). 

Insurante institutions bear the cost of conveying patients to and from hospitals; 
some institutions have their own ambulances. 

In order to assist the hospitals and to lessen the drawbacks of hospital treatment for 
insured persons, and also to reduce their own hospital expenses, a great number of sickness 
insurance institutions enter into contracts with hospitals and set up their own establish
me,nts for special treatments, particularly that of tuberculosis. Certain insurance institu
tions, moreover, have provided infirmaries for chronic cases on whom hospital space would 
be wasted, as well as convalescent homes and colonies. 

-
7· Auxiliary Medical Staff. 

Among the auxiliaries of the doctor, the trained nurse takes first place, since her help 
is indispensable for certain forms of treatment in the patient's home. 

It is the duty of the public authorities to see that there are a sufficient number of 
midwives in the rural districts. Sickness-insurance institutions also encourage Inidwives 
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to establish themselves in the country by granting them a favourable scale of remuneration 
and by entrusting them v.ith the care of insured women bef~re and afte! confinement, 
unless special institutions for this purpose have been created~ the dlstnct. . 

Mt~SSet~n and other skilled auxiliaries also receive considerable professional and 
financial assistance from the sickness insurance. . . 

The regular employment of visiting nurses becomes indispensabl«: to s~ckness m~~ce 
in the systematic development of its treatment and preventive services m rural districts. 

THE CoNTRIBUTION OF SICKNESS INSURANCE TO THE PREVENTION OF SICKNESS 

AND THE PREsERVATION- OF HEALTH. 

Sickness insurance contnoutes considerably to the work of prevention and to the 
inlprovement of public health. . . . • _ 

It 15 not easy to estinlate the value of this contnoution, or to deduce tt from the 
budgets of insurance institutions, in which treatment benefits take the foremost place. 
It consists in particular measures which differ from one district to another and are 
conditioned by the nature and urgency of local needs. 

z. Loul Hygiene. 

Insurance institutions contnoute to the development of local hygiene by encouraging 
the building of healthy dwellings by making advances on mortgage, by spreading a 
knowledge of the rules of hygiene whereby the domestic habits of the rural population 
~ inlproved, and by making- available m~'<~ns of disinfection, means of destroying 
insects, etc. 

A great many sickness funds create and maintain, either on their own account or in 
co-operation with the local authorities, bathing establishments available to the entire 
population. 
. By organising ~ e~t _system of medical aid for insured ~rsons and their families, 

SICkness funds provide an indirect but real contribution to the facilities for diagnosis and 
treatment available to the uninsured population. . 

By the ~t of adequa~ ~d efficient. m~i~l and obstetrical assistance through a 
pmrroopernPrly qnahfied staff, social msurance Institutions are combating superstition and 
quackery. 

2. Popular Instruction in Hygiene. 

. Recognising the necessity of inculcating the practice of the rules of hygiene many 
:~ f~ have set up special ~ for health propaganda, their duties in~luding 

pr~tion of film;;,. ~ntem-slides and tracts, and the organisation of permanent 
or travelling health exhibitions open to the public, free of charge . 

. By ~ nature a~ ex~~ of _the medical aid which it affords to insured persons and 
~~.and ~.ats actiVIty '!1 the pr«:vention of disease and the protection of health, 
!fme a po~~~~ ~ !~uothng the nsks for which it is liable, and it is at the same 

r m ralSlng e standard of rural hygiene. 
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III. CO-OPERATION BETWEEN HEALTH SERVICES AND SICKNESS 

INSURANCE IN RURAL DISTRICTS. 

THE VALUE AND OBJECT OF Co-oPERATION. 

Responsible as they are for the health of their membe~s. sickness funds endeavour 
to bring about conditions conducive to the preservation of a good state of health. Their 
efforts wo?ld not be f:ully successful if they did not take into account, when drawing up 
:md cat;Ying out th~rr _programme, the work of health services and public ·assistance 
!nstltutlons. The pnnctples of economy upon which sickness insurance is based require 
1t to be always seeking, by the avoidance of gaps and overlapping, the greatest efficiency 
through the co-ordination of its work with that of all other institutions having a similar 
object. · 

Such a co-ordination of effort is more necessary in the rural districts than in the 
towns. Rural populations must have an organised system of health protection. Housing 
conditions and domestic habits are often unhygienic. Rural populations frequently 
lack drinking-water, opportunities for baths, means of disinfection, etc. The distances 
between houses make it difficult to arrange for consultations, for it is not easy to find 
suitable premises. A further trouble is that rural populations stubbornly resist the first 
attempts at health protection, but this resistance must be overcome m their own interest. 
In view of the extent and difficulty of the task, all efforts must be inspired by a common 
will. 

Co-operation in the field of health protection has a definite object in view which is 
determined primarily by local conditions and needs. Each co-operating party contributes 
to the execution of the programme jointly agreed upon, by performing the function it 
has undertaken. · 

FIELDS AND METHODS OF Co-oPERATION. 

The preparation in common of a plan for the medicalandsanitaryequipmentoftural 
districts must be undertaken by health services and social insurance institutions as the 
first step towards co-operation on a large scale. 

Among other fields in which organised co-operation is necessary, mention may 
particularly be made of the campaigns against tuberculosis, venereal disease, cancer and 
mental diseases, maternity and infant welfare, child welfare, and the instruction of rural 
populations in hygiene. · 

The order in which these different tasks should be generally taken up depends on the 
comparative urgency of this and that preventive or protective meas:ure. Sometimes the 
organisation of child welfare or the campaign against tuberculosis will appear the ~ost 
urgent, sometimes it will be better to deal first of all with venereal disease or alcoholism. 

Co-operation will be carried out by means of joint committees composed of repre
sentatives of health services and social insurance institutions together wtth delegates of 
the medical profession and public assistance insti~ution;;. These committees, while: ~ot 
encroaching upon the autonomy of the several parties, wtll draw up a programme of 1omt 
action, and will decide the best methods of procedure and ~he contribution to be mad_e by 
each party to their joint undertaking for the defence and tmprovement of rural hygtene. 
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(b) AGRICULTURAL WORKERS' HOUSING. 

1 . The housing of agricultural workers_constitut_e~ a social and industrial problem ol 
con..'<iderable importance. Improvements m prevailing standards are most necess~':Y· 
and no effort should be spared on the part of central and local government authonties 
and others interested, including the general public, to insist on an early advance to better 
conditions. A recognition of the need for making energetic. efforts _thro~ghou~ Eur?pe 
to attain such higher standards might form part of any resolution dealing wtth th15 subject 
to be adopted by the European Conference on Rural Hygiene. 

2. The follo\\ing explanatory observations may be of use to the Conference. In 
most European countries a large number of agricultural workers' houses are provided by 
the farmers as part of, or contingent upon, the contracts of employme~t which they ~ffer 
to their workers. Where this is so, the enforcement of certam housmg standards IS a 
matter of the enforcement of a certain part of the employment contract. Experience has 
proved the results of this method to be often unsatisfactory. The worker, who is concerned 
to maintain his wages standard or to negotiate about hours, is not usually in a position to 
bargain also on a third item of housing. Collective action is not easy to enforce, as each 
hotL--e is different, repairs are a difficulty, and, finally, the worker is often afraid of 
sacrificing his job if he makes too many demands; there is also the revPrse situation, when 
he is afraid of losing his home (because of a general shortgage of hou<ing in the district), 
and puts up with un..<ati~factory working conditions in his job in order to maintain his 
right to a house 1. 

The employer, O\\ing to financial stringency, which during the present period of 
agricultural depression is particularly acute, can neither build enough houses nor always 
maintain those he has in a proper condition. 

3- It seems ob\ious, in the first place, that recourse must be had in most countries 
to some public loans or moneys for assistance in solving this as well as other branches of 
the rnral hOtL<ing problem; perhaps here and there the open market may be maintained. 
This has been done, for instance, in the Netherlands. Where the principle of recourse to 
public assistance is admitted, there is no particular distinction to be drawn between the 
financing of schemes to build agricultural workers' houses and to build other rural houses. 
With rare exceptioi_LS, agricultural worken; simply have to take their chance of securing 
a ~hare of the ~blic moneys ma~e a~ailable. Und~r this heading p«;rhaps the principal 
pomt to make 15 that" rural housmg Itself often fa1ls to secure a fair share of national 
hOtL<ing subsidies; urban housing eats up most of the money. A resolution of the Con
ference _to dra':" attention to this and to point out th~ de;irabili_ty of earmarking a portion 
of public housmg funds for rural purposes would ass15t m solVIng the problem of agricul-
tural workers' housing •. · 

4· There is ~ndly the questi?n of legislatio~ on standards of housing and their 
enfo~cement. It .15 greatly to be desired that, both m regard to new and to old housing 
provided for agncultural workers whether by employers, by other private parties or by 

fur aJ 
1 

wnw. is a point on which organised agricultural workers lay much atres•. They demand freedom 
I orlrera to rent a house rndependently of therr rmployment (abolition of the ''tied "cottage). 

aud .:~ roneoed report on Agricultural Worker•' Housing prepared by the International Labour Office 
-xm. ~ted ~ Sub-Cornmrttee Ill of Experts mectrng May 12th·•s.th, 1931, drd not deal with general iw li _ . linance, precraely rn vrew of the fact that there r• no 'J>eo ral dr•tinctron to be drawn between 

nanang of burldmg operatrona of agncultural workero' bou•ing or of other rural houaing. · 



public landlord~, proper stan~ards should be laid down and should, above all, be really 
enforced; Hou.smg standards m, rural districts are in general very low, but lowest as regards 
wage-pal~ a~cultur~ workers dwellings. These general low standards are the results 
of a combmat10n of d1fferent ca.uses- of out-of-date customs or definitely bad traditions, 
of general J>?Verty, of geographical remoteness, of the physical problems concerning water
supply,. dramage,. etc., conn~~ted with scattered homes, of prevailing economic post-war 
depress10n. Stationary or falling rural population will perpetuate bad housing traditions, 
because. rural houses (usually solid and of some age) exist sufficient in quantity for the new 
generat1?ns, S? that new hou~es si~ply are not bu!-lt; or, where the population does grow, 
t~e spec1al eVll of overcrowding anses and often lS allowed to reach considerable propor
tions. The failure to insist on an advance in standards of housing is marked in rural as 
contrasted with urban districts, and the inferiority of agricultural workers' house-; 
as compared with urban workers' houses is the inevitable consequence and productive 
of many evils in farming life. Its effects on stimulating the drift from country to town 
have often been deplored, and it can have an unsettling effect even on agricultural 
workers who remain on the farms, especially on the younger workers, who become 
thoroughly dissatisfied with the accommodation available for them. 

· The European Conference on Rural Hygiene may wish to express its opinion both 
that existing legislation governing the enforcement of certain standards in rural housing 
should be strengthened and that every effort should be made to provide some first-class. 
accommodation (for different groups of workers) in each more or less self-contained 
district, with the special purpose of raising the standard demanded by rural populations 
throughout Europe. The construction of a few model or good standard houses in any 
particular district is a useful step to take, as the undertaking of such construction breaks 
through a whole circle of crystallised bad practices. The abolition of the absolutely worst, 
and the construction of a little of the best, type of accommodation would go far to put the. 
whole problem of agricultural workers' housing, and of rural housing in general, on a 
different plane. 

5· From a practical point of view agricultural workers' accommodation is best 
divided according to the use which is to be made of it: (r) accommodatioll in the farm
house or dependencies thereof for resident farm-workers; this is always provided by 
the employer; (2) accommodation in separate houses for farm-workers and their families; 
this is often, but not by any means always, provided by the employer; (3) accommodation 
for temporarily employed agricultural workers (pickers, etc.); this is almost always 
provided by the employer. A roneoed report of fifty pages can be obtained from the 
International Labour Office on these three types of accommodation as at present existing 
in Europe. In this report an analysis is made of national acts and regulations, etc., bearing 
on the subject. It is noticeable that if taken together and adequately enforced, the 
desiderata laid down in these acts and regulations would constitute a perfectly good 
standard of agricultural workers' accommodation. But in any one country their fragmen
tary nature (or their complete absence), together with the inadequacy of their enforcement, 
at present results in a wholly unsatisfactory state of affairs, and occasionally in conditions 
which are truly shocking, such as .the well-known and still existing practice of allowing 
the stableman to sleep in the stable with the horses. • 
. To sum up the points on which most stress needs to b~ laid. For workers resicent 

in the farm-house itself privacy is an important considention and often not properly 
St:cured; then may be mentioned security for the person and. PO?sessi.ons (by means of 
lockable rooms, locked cupboards); cleanliness; adequate venblat10n, hght and warmth; 
decency as regards separate sleeping accommodation f.Jr the sexes; some degree of comfort 



in bedding and furniture, mo~ especially as relfll"ds washing and sani_tary accof!lmo<h!i~m. 
Yodel accommod3tion outs1de Copenhagen mcluded ~ these thm_gs and m addition 
ekctric light, comfortable fumit~re, ~d spaci~us washmg and sarutary ~gef!lents. 

For married ·workers and therr families the stze of the house to be offered IS a pnmary 
ron...;ideration; the provision of a sufficient number of bedrooms is a ~ta!'ding di~culty. 
In addition, the drainage of the site, the weather-proofness of the bwlding_ and 1ts ~on
tinuance in a good state of repair are of first importance. The same pomts of hght, 
warmth and ventilation arise as for resident workers, but have to be dealt With on lather 
different lines. The supply of water and the provisiol:l of 53:nitary conve~ences ought 
never to be neglected, ~ut these are far too ofte1:1 m~ssmg. :.:ma~ly, ~eat rmprove~e!lt.; 
can be effected in marned workers' accommodation 1f attention IS p3..1d to. the proVIsion 
of annexes, such as a scullery, a wash-house (with boiler), larder, wood-houst-, potato 
cellar, etc. Such annexes can greatly relieve the congestion in a small cottage and add 
much to the comfort of the worker's family. Plans for model accommodation for agri
cultural married workers, communicated to the International Labour Office, included 
living-room or kitchen, at least two bedrooms, scullery with sink and copper, sometimes 
also pantry, coal cellar, larder, bath-room and water-closet, in most cases porch and, 
in some cases, hall or lobby. In a larger cottage for a foreman, there was, in addition, a 
parlour. · 

In buildings for temporary workers, the principal desiderata are weather-proofness 
and dryness; separation of the sexes; adequate ventilation, and, if the season makes 
it necessary, some warnJth; provision for cooking and washing, and sanitary conveniences; 
safety from fire has sometimes to be attended to. Separate beds or bunks raised from 
the floor should be provided and clean paillasses and coverlets served out. The engagement 
of a paid camp superintendent (who can be selected from 3..lnong the workers) has almost 
always proved satisfactory and indeed appears almost essential if order and cleanliness 
are t_o be o~rved. Model accommodatio~ in Scotland provided for all these requirements 
and m addition, allowed of places for drying clothes, canteens, etc.; this accommodation. 
however, was designed for large camps of 1,000 workers. On the whole, experience has 
sho:wn that the problems connected with accommodation for temporary workers can 
easily be tackled with some expenditure of energy, whereas the difficulties of providing 
good permanent housing are far greater. 1 · 

6. The attentio!l of the European Conference on Rural Hygiene may be drawn 
to the_ reco~endatlon on the _living-in conditions of agricultural workers adopted at 
the_third sess1on of f:he International Labour Conference, Geneva, 1921. This recommen
dau~n attempts bnefly to formulate attainable standards for agricultural · workers• 
housmg. For the text, see page 46. 

c...ne:~ ":!.~~~ of agricultaral worken' bou'ling will be on view during tbe boldins of tber 
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FOREWORD. 

In the plan of co-operation between the National Government of the Republic 
of China and the League of Nations in health matters, the Minister of Education 
requested the Health Organisation of the League to delegate an expert to work with 
the Commission on Medical Education. This Commission had been organised by the 
Ministry of Education, in co-operation with the Ministry of Health, to undertake a 
thorough study of medical education in China so that standards might be improved 
and a sufficient number of competent physicians trained to meet the medical 
requirements of the country. 

In the summer of 1930, I was delegated by the Health Organisation to make a 
survey of Chinese medical schools and to discuss with the Chinese National Commission 
their plans for a model curriculum. I left Copenhagen on August 3oth, arrived at 
Harbin via Siberia on September 1oth and commenced my work there. On my arrival 
in Nanking on October 12th, I received a letter from the Minister of Education, Mr. 
Chiang Mon-lin, and the Minister of Health, Dr. J. Heng Liu, setting out the questions 
which they wished me to examine. 

These were: 
(a) The present status of medical schools in China; their number, size, 

character, standards, etc. ; 
(b) Future policies which must be outlined as early as possible so that 

medical education in China may develop along modern lines; 
(c) Whether there should be only one or more than one standard for medical 

schools in China ; 
(d) What should be the minimum standard for a medical school in China in 

regard to entrance requirements, pre-medical training and instruction in the 
pre-clinical and clinical sciences, taking into consideration the .financial condition 
of the country and the urgent need for a large number of medical practitioners and 
other medical personnel ; 

(e) In connection with (d), what would be the minimal hospital facilities 
required to enable a medical school to teach clinical medicine adequately ; 

(/) Whether it is wise to include nursing, midwifery, pharmacy and dentistry 
under the Commission on Medical Education. 
These problems have for some years pre-occupied the Ministry of Education, 

which in 1928 appointed a Committee to study medical education. This Committee 
suggested a plan for the next ten years, indicating what should be the types, standards 
and curricula of medical schools in China during that period. 

This plan provides for two types of medi~al sch~ols, (a) the me~ical col!e~e, to 
produce high grade physicians, and (b) the speClal med1cal school, to tram prachhoners 
of medicine. 

The requirements and curriculum for the medical college were set out as follows : 
Two years' pre-medical training in a college of science of a Government or 

private university. Five years' training in the medical college, the last year as 
an intern in a hospital, in all, seven years. 
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For the speci~ Hltdical schools, the entrance requirements were : graduation 
from a middle school of the new type, or graduation fr<?m one of t~e old type plus 
one year pre-medical course. The course in the speClal pre-med1cal school was 
to last four years, with a fifth year in a hospital-the students to be taug~t ~he 
basic sciences, chemistry, physics and biology and thereafter the pre-chmcal 
and the clinical branches of medicine. 

The plan was elaborated in all important particulars, the most interesting 
of which were the following : _ 

Each class in the medical college should have not more than 30 .students and 
there should be not more than 40 in the special medical school. There should be 
at least one teaching hospital of 200 ~ds for the ~edical_ c_ol~ege, and one of xoo 
beds for the special medical school, w1th ~n out-patient chm~ m each c~e. T~ere 
should be at least 24 teachers in the med1cal college and u m the spec1al med1cal 
school, one-third full-time in each case. 

This plan was afterwards approved by the National Board of Health. Howe':er, 
the Ministry of Education considered that further study was necessary before accepting 
the proposals. 

The Commission on Medical Education was therefore constituted to advise the 
!llinistry of Education on all matters concerning the education of physicians. At its 
first meeting, on February 13th, 1930, the plan for the two kinds of medical school 
was adopted. Students of the medical colleges must be graduates of higher middle 
schools, having had two years' pre-medical training before taki11g the medical course. 
The pre-medical course was to be given by the college of science of a university or 
by any other college of science. In case of necessity, the pre-medical course might be 
given by the college of medicine. The medical course should last for five years, including 
one year of practical clinical work. 

The special medical course should, for the present, last four years, and could be 
increased in length when circumstances warranted. . 

The "Ministry of Education has promulgated regulations for all universities. 
~icle XXII of these regulations provides that university colleges or departments 
of mdependent colleges may give special courses in such subjects as the Fine Arts, 
Phys~c~ C~ture, "M~n}cipal Administration, Home Economics, Journalism, Library 
Admimstrahon, Med1cme, Pharmacy and Public Health. 

Article XXV P!ovides. that special courses shall last two or three years, but in 
the case of the special med1cal course, one year of practical work shall be required at 
the end of the three-year course. 

According to these regulations, the special medical school may be attached to 
a universi~y college of medicine which would then have two groups of students-one 
group taking t_he seven-y~ar course in the medical college, and one the four-year 
special course m the spec1al college. 
. After completing my survey of medical schools fn China I was invited to an 
"!formal meeting of the Commission on Medical Education 'which took place on 
November 14th and 15th, 1930. 

At. this conference we discussed the problems put before me by the Ministers of 
Education. a~d ?f Health ~nd I was informed concerning the plan and the results of 
the CommiSSIOns first sess10n. 

f 
I desire to express ~y thanks to the Minister of Education and the Minister 

o ~ealth and to all the d1rectors and staffs of the different institutions I visited. I 
rece1ved everywhere the greatest courtesy and assistance in my task. 
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INTRODUCTION. 

The problems of medical educatiOn in China are very difficult, on account of 
their close relationship to the political and economic conditions in the country. The 
movement for national reconstruction, which is so strong in China at present, will 
have the greatest influence on the medical profession, on medical education and on 
medical relief for the people. It is, of course, impossible to obtain more than general 
impressions of these subjects in the course of a journey lasting only a few months. 
Nevertheless, it is necessary to describe briefly the special medical conditions obtaining 
in China. . 

The object of medical education is to provide medical relief for the people. This 
may be done : · -

I. by private practitioners or by doctors appointed and paid by the 
authorities, 

2. by hospitals and dispensaries. 

These two methods cannot be separated. The belief that the best medical 
treatment is hospital treatment and that there is need for large numbers of doctors 
for this purpose, is gaining ground daily. 

Hospitals are of special interest for medical education because a modern and well 
administered hospital must be the centre of every medical school. It is in the hospital 
that the student learns to be a doctor. There he must learn how to examine the patient 
and to study his psychology, to know the various diseases and how to diagnose, treat, and 
prevent them. Without hospital training the student can be taught the theory of 
medicine but he cannot become a useful doctor. If a large hospital can be used for 
clinical teaching, the theoretical branches of medical training can be attached to it 
without great difficulty. . 
· In China there are about 4,000 to 5,000 doctors trained in modern medicine. The 
population of the country being roughly 400,ooo,ooo, there is one such doctor for So 
to xoo thousand inhabitants. In the United State~ and in Europe the approximate 
number of inhabitants per physician was as follows in 1927 : 

United States of America . 
Switzerland. . . . • 
Denmark. . . . . . 
England and Wales. 
Germany: . 
France. . . 
Netherlands 
Sweden •. 

Boo 
1,250 
1,430 
1,490 
1,560 
1,690 
1,820 
2,86o 

Thus if it were thought desirable to have at least one physician for every S,ooo 
inhabitants in China, about 50,000 doctors must be trained in the near future. 

At present, medical relief in China is given almost entirely by doctors trained in 
the old Chinese medicine. The physicians with modern training are nearly all practising 
in the big towns and in the hospitals scattered over China, there being outside of the 
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hospitals practically no physicians in the smaller .to~n~ and in the rural districts. 
The Chinese Doctors' and Druggists' Federated Assoc1ahon mformed me that the number 
of practitioners of so-called" Chinese Medicine" is r,2oo,ooo and there are 7.ooo,ooo 
Chinese druggists. I am not in a position to judge the accurac~ of t~e~e fig~res. . 

To understand the problems of medical education i~ China •. 1t IS ~nh~hte~mg 
to consider the situation in Shanghai, the largest and most mternatwn.~ c1ty m Chma, 
where there are said to be about 400 doctors tra~ned in moder~ med1~1!1e. A part of 

· this group consists of !oreigners ~rained ~n th;rr own. countnes (Bnh~h. Germans, 
Americans, Japanese, French); Chinese tra~ned m a foreign country con~htute ano.ther 
part, and a third consists of Chinese trained in modern schools m Chma, espec.la,Uy 
those in Shanghai. In the Central National University College they are !aug~t med1c1ne 
in the Chinese and English languages; in the National Tungchee UmversJty College, 
in German. At St. Johns University (Mission~ and in the Medical School for ~o~en 
the English language is used, while French IS employed at the Aurora Umvers1ty 
Medical Faculty. Three private medical schools graduate yearly a number of very 
badly trained doctors, and three schools train doctors in the old Chinese. medicine
there are said to be about 3,000 practitioners of the latter type in Shanghai. 

There are well-equipped private hospitals used for the most part by foreigners 
(English, Americans, Japanese, Germans) and some well-run private Chinese hospitals 
for well-to-do Chinese. The general public is served by some rather large mission 
hospitals (St. Lukes, Lester Hospital). In the Chinese city I found a badly kept 
municipal hospital directed by a leading Chinese physician trained abroad. 

Smaller hospitals and large out-patient clinics are connected with the schools 
for old Chinese medicine. There are a large number of splendid Chinese drug-stores · 
and some foreign drug-stores with Japanese, American, German or Swiss proprietary 
remedies. 

In the other large cities the situation is about the same. 
In the smaller towns are mission hospitals with their own doctors and large 

numbers of doctors of Chinese medicine who, in the rural districts, constitute the only 
available medical personnel. In the north of Peiping we visited Ching-ho, a market 
town of 2,500 inhabitants, the centre of an area with about 20,000 people. We found 
tw? doctors .of Chinese medicine •. each w.ith a drug-store and a small library of old 
ChiJ?ese med1cal ~ks. They rece1ved patients at these shops, made prescriptions after 
haVJng felt the pahent's pulse and then dispensed the medicines. There was no hospital 
no midwives, no nurses or other medical helpers. ' 

· The purpose of me~~cal ;ducation in China must be to train doctors able to profit 
~y the progress C?f.med1cme m the ~orld gener_ally, that is, to produce doctors trained 
m ~odem mediCine. 'Yben the future pohcy of medical education in China is 
cons1dered, we must reahse that although _modern medicine was introduced a century 
ago and has won the ~onfidence of the Chmese people to an increasing extent during 
th~ last few ~e.cades~ Jts. progress h~.been slow and it still has to win its way against 
Chinese med1cme w1th 1ts old trad1hons. . 

There is, nevert.heless, great need in China for physicians with modern training. 
The demand results ~n great part fr~m. the rapi~ly-growing number of hospitals which 
ha':'e the greatest. difficulty m obta~mng expenenced physicians as well as younger 
assJSta!lts. There IS also~ great deman~ for doctors in all public medical work, in lhe 
arrn:r.m the Customs serv1ce, as well as m the health servjce. Every attempt to provide 
med1cal treatment as 'Yell as he~lth seryice for the general public is hampered by the 
!ackh of d?Ctors. There IS also an.mcreasmg demand for private practitioners especially 
m t .~ow"J• whed~e confidence m m?dern f!~edicine is 1,rowing, particularly' as regan is 
surg. an eye JSeases, but to an mcreasmg extent also for general medicine. 



The need for hospitals is very great in China. There are a considerable number 
of hospitals, but most of them are small and only a part of them are used for the general 
Chinese public. In the Medical Directory, issued in February 1930 by the National 
Medical Association of China, about 500 hospitals are listed ; approximately half of 
these being mission hospitals. It was the missions which introduced modern hospital 
treatment into China about 100 years ago (Macao), and in 1835 the Canton hospital 
was opened. Since then the different missions and mission doctors have done valuable 
work in maintaining hospitals. The secretary of the mission division of the Chinese 
Medical Association informs me that there are now 250 mission hospitals in China, 
that 200 of these have a total of 14,134 beds and that 157,093 in-patients and about 
3 million out-patients received treatment at these hospitals during 1929. 

There are also hospitals connected with the various medical schools and military 
·hospitals. A large percentage of the remaining hospitals are really private clinics or 
nursing homes where private practitioners treat their patients. This is the case in 
respect of two large and well-equipped hospitals in Shanghai-the Country Hospital 
and the General Hospital. These and many others are maintained and used mostly 
by foreigners. The Japanese maintain large hospitals in Mukden, Tsing-tau and Tsinan, 
and a splendidly equipped modern institution at Dairen. A certain number of hospitals 
are maintained by Chinese doctors, for instance, the Metropolitan and the Central 
Hospitals in Peiping, the Orthopredic Hospital in Shanghai, etc. Nearly all of these 
hospitals have out-patient departments which are usually extremely well patronised 
by the population. 

The greatest need is for hospitals. for the general public and for the poor. Outside 
of mission hospitals there are only a few municipal hospitals for poor patients. I 
have seen several and found them in such bad condition that very few patients would 
use them. In some there were only about 10 patients although many more beds were 
available and they constituted the only municipal hospital accommodation in large 
cities. There was a lack of support on the part of the authorities, but the low standing 
of the medical staff certainly was equally responsible for the bad conditions. In China 
there is also an almost complete lack of hospital accommodation for the tuberculous, 
as well as for the insane and for lepers, in spite of Dr. Kerr's hospital for the insane 
in Canton and the well-kept leprosy hospitals in Hangchou and Tsinan. 

To meet the requirements of the general public for hospital accommodation, it 
is to be hoped that in the centre of each province, as well as in all of the larger cities, 
large hospitals with all the different services-medical, surgical, obstetrical, skin 
diseases, eye and ear diseases, etc.-will be established. Smaller hospitals, with out
patient departments and dispensaries, are needed in the smaller towns. Small hospitals 
with travelling dispensaries should be established at strategic points in the rural district. 

There seems to be great difficulty in having public hospitals adequately supported 
in China. As in most other countries, the establishment and maintenance of public 
hospitals must be undertaken by the local authorities or the provincial governments. 
My study of hospitals in China leads me to point out the great need for central control 
and supervision of such hospitals J:>y mean~ of inspection by doctors and e:"~erts.in 
hospital management, under the authonty of a Central Board or M1mstenal 
Department. Such hospitals ought not only to be well-equipped and adequately 
supported, they ought, first of all, to be staffed and administered by doctors with 
sufficient training who maintain and develop their professional knowledge after 
graduation, and who do conscientious hospital work. 

It is said that a majority of the Chinese object to being treated in hospital. This 
may have been true ; it is easy now to see the very opposite. If the hospital is well 
kept and managed with due attention to the habits and psychology of the Chinese, 
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and if the doctors have the confidence of the public, the hospital will be fully used. 
Most of all depends on the chief physician. I~ he is a. good c!inidan and personally 
snpervises the medical treatment and the hos.pJtal_. pa~Jents Will come. If he has l~st 
his professional morale and neglects the hospital, 1t will be abandoned by the pubhc. 

This is another illustration of the great need for well-prepared doctors in China, 
doctors trained according to modern principles. 

EXISTING MEDICAL SCHOOLS. 

It is difficult to learn the exact number of medical schools in China because the 
registration is not yet complete. Some schools have recently closed, others have 
reopened, but are not yet under the control of the Ministry of Education. According 
to the Medical Directory, issued by the National Medical Association, there were 
in China in February 1930, 24 medical schools teaching modern medicine. 

I had the opportunity to visit 19 medical schools and secured information 
concerning three others which are open at the present time-a total of 22. 

These schools fall into four groups. The first comprises the four medical schools 
belonging to universities supported and under the direct control of the National 
government. The second group consists of the schools maintained by the provincial 
governments. There are now only two of these left and one will close shortly. The 
third group comprises private schools, including all mission schools-in all IJ. The 
fourth and last group is made up of the three military medical schools. 

The following table gives the name of the school, the town in which it is situated, 
the year it was established, the number of students and of graduates (the last year or 
the average for some years) and the number of hospital beds used for teaching. 

It has been very difficult to obtain exact information, but I believe the list t~ 
be as. ne~ly correc! as po;;sible at this time. The nm:nber of hospital beds used for 
teaching 1s less rehable-m some cases the number 1s too small because affiliated 
hospit.als are ~d, in others it is too high because nearly all the hospital beds are used 
for pnvate patients. 



1. Governmental Medical Colleges: 
Tungchee University Medical Faculty 
National University of Peiping 

Medical College • • • • • • • • • 

National Central University 
College . . . · . · . . • • 

Sun-Yat-Sen University 
School .. . . . • • • . • 

Medical 

Medical 

2. Provincial Medical Scllools : 
Hangchow Medical College . . . .. . 
Hupeh University Medical College • • 

3. Private Medical Colleges and Scllools: 
P. U .M.C. • . • • • • • • • • • • 

Manchuria Medical College • • • • • 

Aurora University Faculty of Medicine 
University of St. John Pennsylvania. 

Medical School . . . • . . • . . 
West China Union University Medical 

School .. . • . . . • . • . . . . 
Shantung Christian University Medical 

School . . . . . . . . . • . . . 
Mukden Medical College • • • • • • 
Hackett Medical College for Women • 
Women's Union Christian Medical 

College . . . . . . . . . . . . 

Tung-Teh Medical School • · • • • • 
Nan Yang Medical College ••• 
South-Eastern Medical College (or 

Tun Nan Medi.cal School) • • • • 
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There are said to be 15 schools teaching .old Chinese m~dicine in China; I hav~ 
visited the three situated in Shanghai ; particulars concermng these are as follows .. 

Number of 

Year Gradu- Hospital 
established Students ates beds 

used for last year teaching 

Special School of Chinese Medicine • . . . . . 1917 IIO 30 so 
Academy of Chinese lll~dicine • : .• • . . . . 1925 So IS 40 . 
Shanghai College of Chinese llled•cme. . . . . 1927 100 :zo 0 . 

Of the other schools two are situated in the province of Chekiang and one in 
Canton. Besides the sch~ls, there are said to be about 570 medical organisations for the 
purpose of encouraging the study of Chinese medicine. These accept students. The 
largest proportion of Chinese doctors are trained by the " apprentice " system . 

• • • 
1. The University Medical Colleges :u-e supported by.and ~nder the d~rect contro! 

of the National Government. The Nahonal Central Umvers1ty College m Shanghai 
follows the plan f?r teaching now recomll?ended by_ the Mi~istrY_. After tw? years 
pre-medical work 1n the Department of Sc1ence, Nahonal Umvers1ty of Nankmg, the 
students spend four years in the medical school and one year as interns. The pre
clinical work is given at Woosung (near Shanghai) where there are well-equipped but 
somewhat small laboratories for all the subjects. The clinical teaching is given in the 
Red Cross Hospital at Shanghai, which has been converted into a teaching hospital, 
the members of the Faculty acting as staff. The conditions at this college are not 
altogether satisfactory. The old hospital is not suitable for teaching purposes, there 
being a lack of accommodation for laboratories and clinical teaching, and the number 
of patients is not sufficient. The out-patient department is so badly installed that the 
college has arranged to establish another in the centre of the town in a building which 
in the summer-time is used as a cholera hospital. The worst feature of the college 
is the separation of all the theoretical work from the hospital, the former being carried 
out at Woosung' several miles from the centre of the town. The theoretical and clinical 
work of the students is thus divided in a very inconvenient way, making difficult the· 
early clinical teaching. The out-patient clinic at the Health Station in Woosung is 
used for teaching physical diagnosis, but this arrangement is not at all satisfactory. 
Nevertheless, the teaching in this school is very good, on account of the excellent staff 
of Chinese and foreign doctors, the true scientific spirit underlying all the work and the 
interest shown in providing good clinical training in the hospitals. This college has been 
at work for only a few years, but it certainly deserves to be able to continue its valuable 
work !Ioder better conditions. The deficiencies mentioned are much regretted by 
t~ose m charge of the school, who have taken steps to raise funds for a large hospital 
With 400 beds, next to which laboratories for the pre-clinical sciences are to be erected. 

At the National yniv~rsity Medica~ College in Peiping the conditions are much 
wor~. It has be~n m ex1stence for mneteen years and at the beginning showed 
considerable prom1se ; but later. economic ~ifficulties made it very difficult for the 
college to t~nve. In rec~nt years lt.has had httle financial support, and when I visited 
the schoolm September 1t had rec_eJVed no fina~cial.s~pport for months. The teaching 
resembles the German system, With five years trammg-two years' pre-clinical and 



- I3-

three years' clinical. The basic pre-medical sciences are taught in the school during 
the first two years. The laboratories and class-rooms for the pre-clinical work are very 
bad and those for the clinical teaching are still worse. I was told that formerly there 
were only about 20 beds available for teaching. Now the college has made arrangements 
for establishing a hospital under its control, but the funds so far have not been sufficient 
to maintain more than an out-patient department. The new hospital will have a 
capacity of I8o beds. It will be situated on a large plot of land with space for many more 
builditigs, but it is to be located rather a long distance from the medical college. There 
are among the teachers well-trained and interested men and it seems very necessary 
that there should be a modern, well-equipped and adequately supported medical college 
as a part of the University of Peiping. But it will not be possible to bring this school 
up to the desired standard of a university college without complete reconstruction. 

In the first place the hospital must be completed and enlarged. The pre-clinical 
teaching,. if possible, should be given at the National Peiping University in the 
Department of Science. For the pre-clinical and other theoretical work it would be 
best to build the necessary lecture rooms and laboratories on the large plot of land 
where the teaching hospital will be located. · 

The other two national medical colleges of the Tungchee and Sun-Yat-Sen 
Vniversities are teaching according to the system used in German universities. There 
is a five-year course, comprising two-years' pre-clinical teaching in the college and three 
years' training in clinical medicine and pathology. No pre-medical work outside the 
school is required, but the basic sciences-chemistry and physics-are taught in the 
Department of Science of the university. The teaching is by lectures and laboratory 
work. The clinical teaching is not given in the wards but by clinical lectures. In the 
wards the work is done by the assistants and the interns after their graduation. 
However, in the Sun-Yat-Sen Medical College the students. are taken for work in the 
wards during their last year. · 

The better equipped of the two is the Sun-Yat-Sen College in Canton. The hospital 
was founded in I9I6 under the name of Sing-Kung Hospital. In Igz6 it became part 
of the Chun-Shan ·University and changed its original name to " First Hospital of 
Chun-Shan University". It now has I40 beds but an enlargement is planned with 
400 beds ; funds are needed also for more free beds. The first Sun-Yat-Sen hospital 
has I IO beds, and is directly affiliated tho the medical college; an enlargement of one 
hundred new beds is planned. In the town at some distance from the school there 
is an out-patient department and a second small Sun-Yat-Sen hospital affiliated to 
the college. The medical college came under government control in I926. For its 
re-organisation seven professors from Germany were appointed, who organised the 
institutes and the teaching. New institutes have been built during recent years 
for anatomy, pathology and pharmacology, and further new buildings are planned 
for physiology and bacteriology. English is used for teaching in the other de
partments of the University, but German in the medical school. The medical students 
now have some difficulty in understanding the above-mentioned foreign lectures, 
especially during the first years ; the lectures in anatomy and physiology are 
translated into Chinese as delivered. · 

The medical college of the University of Tungchee in Shanghai is organised in 
a similar way. As in the Central University School there is the same deplorable 
division between the theoretical and clinical teaching. In Woosung, chemistry and 
physics are taught in the University Department of Science. There is a new and well
equipped institute for physiology and another for anatomy, directed by two full-time 
German professors teaching in German. In Shanghai there is accommodation for 
clinical teaching in the Pau-lun hospital and there are rather small institutes for 
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pharmacology and pathology. The hospital has in all about. 160 bed~ and .an out
patient department. About one-half of the patients are l?nvate patient~ m sma!l 
rooms. There are four wards with a total of about So patients of the th.Ird clas.s . 
While the pre-clinical teaching in Woosung seems satisfactory, I have the 1mpress10n 
that the clinical teaching is not as good as it might be, because ~h~ students are not 
allowed to work in the hospital before graduation. The college IS m great need of a 
good hospital of its own. . . . . 

The number of students in the four national umvers1ty colleges IS from 400 
to 500, and about 50 or 6o graduated last year. 

II. Provincial Medical Schools. - The school for medicine and pharmacy in 
Hangchow has no hospital, the only material available for clinical training being 
an out-patient depa~ment! situated rat~er a long di~tance fro~ the school. The ~a~ter 
has two good buildings With laboratones for chemistry, physics and for pre-climcal 
teaching. The chemical laboratory is spacious and appears to be well-equipped. 
Because of the complete lack of facilities for clinical teaching, the medical school 
has been closed. There is every reason to permit the school to continue as a school 
for pharmacy. The accommodation for lectures on pharmacy is available and there 
is a staff of well-trained teachers. Outside of this school, there are practically no 
Chinese schools for teaching modem pharmacy. 

The other provincial school is the Hupeh University l\ledical College in Pao-ting-fu, 
which I did not visit. I was informed that it was of a low standard but that efforts 
were being made to improve it. This school possesses a hospital for teaching but 
it is much too small, having only 30 beds. 

Formerly there were several more provincial schools which were established 
during the last fifteen years. All but the two mentioned above have been closed for 
some time. The others are said to have been poorly equipped and badly run. There 
seems to have been little understanding of the need for a teaching hospital. The 
idea seems to have prevailed that a medical school consisted of class-rooms and 
some laboratories and at most a few patients for demonstration. The fundamental 
importance of bedside teaching appears to have been forgotten. 

III. Private Medical Schools.- The Peiping Union Medical College was founded 
in 19o6 by the co-operation of six American and English missionary societies. In 1915 
the College was taken over by the Rockefeller Foundation which from that time has . 
assumed it~ f~ll support. From 1915 to 1922 the College was fully reconstructed, and 
the new buildmgs of the college and hospital were inaugurated in 1921. With a hospital 
of 25? ~ds and .e~traordin~rily well equipped with all the necessary facilities for 
pre-climcal and chmcal teachmg and research, this is an excellent medical school and 
its influence on the development of modern medicine in China cannot be over-estimated. 

. Th~ students are admitted after a three or four-year pre-medical course in a 
umvers1ty or college, or by entrance examinations. They spend five years in the 
medical college, the last as interns. 

The graduates have a high standing. The number, one must admit, is not 
~rge. In 1930 there were 93 students and in 1929, 16 graduated. From 1924 to 1930 
sixty-four graduated. 

However, besid~ the ref?ular course for undergraduates there is very important 
post-graduate teachmg. Durmg the last year 117 took post-graduate work or special 

1 Paodatien~ in Chinese hospilala are divided into classes, according to the quality of the a.ccomm tlon. 
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laboratory work. The graduates from this medical college are nearly all engaged as 
assi~tants or teachers in the same or other colleges and hospitals or are attached to 
the Public Health Services. The college is working to a certain degree as a normal 
school for teachers for other medical schools. This depends not only on the thorough 
education given to the graduates but on the real scientific spirit reigning in the College, 
as shown by the research work carried out by the different staffs. The number of 
teachers is very large, totalling more than IOO, while there is a number of assistant 
professors, associates and assistants. After some years' work in the College many 
of these will be well qualified to go out to other institutions as teachers, bringing 
with them the principles and spirit of progress of modern medicine. In this respect 
the Peiping Union Medical College is surpassed by no other institution in China and it 
is to be hoped that it will be able to continue its development in the future. 

If I might mention some directions in which further evolution could be desired, 
these would be : an enlargement of the hospital so that a greater variety of patients 
could be under treatment ; a further development of the specialitie!'. I understand in 
particular that it is felt to be a defect that there is no psychiatric department, so that 
no clinical instruction can be given in this field and no leaders can be trained. The 
treatment of the insane is a real problem throughout China which has not yet been 
taken up seriously. · 

The Japanese Manchurian Medical College has also a high standard, with excellent 
laboratories and class-rooms for pre-medical and pre-clinical teaching and a large 
hospital for clinical training. The complete course of the University Medical College 
is almost exclusively taken by Japanese students, more than half of whom, on gradua
tion, go to Japan where they are qualified to practice. The course of this college 
is said to be of the same standard as that of the Imperial Universities of Japan. It 
consists of thre·e years' pre-clinical teaching, four years' medical course and one year 
(voluntary) post-graduate course. In addition to this complete course, there is a 
" practical course " for Chinese students. The entrance requirements for this are 
graduation from a middle school, entrance examination, and one year preparatory 
course, to acquire Japanese. The practical course lasts four years. 

In I929 there were 216 Japanese and 23 Chinese students in the complete and 
I07 Chinese in the practical courses; 27 Japanese and I Chinese graduated from the 
medical college and IS Chinese from the practical course, during the last school year. 
The teachers and the equipment are the same for both courses. 

As this dual system of medical education was accepted up to a point by the 
Ministry of Education, it is interesting to see how it works in Mukden. From a rather 
short visit to the school I secured the impression that while the teaching in the college 
certainly was of a high standard, not so much interest was taken in the practical course 
for the Chinese. 

IV. Mission Schools. -The next group of schools consists of 7 mission schools. 
To understand the situation of these, it is necessary to know something of their origin. 
After the first mission hospital was founded in China, the need to train young Chinese 
as assistants or doctors to help in the hospitals became apparent. The first serious 
step in this direction was taken by Dr. Hobson, who published in Canton in I85o 
the first Chinese translation of a work on anatomy and physiology. Since that time 
all the mission hospitals have trained Chinese students in modern medicine and 
the number of textbooks translated into Chinese has grown steadily. The centre of 
this work is in Tsinan, where the editor and secretary, Dr. P. L. McAll, has just issued 
a catalogue of 45 Chinese textbooks translated from other languages. 
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·tn this pioneer work of medical education it was found that the practical training 
of helpers in the different hospitals was not satisfactory. A movement_ to ~malgam!'-te 
these very small schools into larger ones, where modern _and more sc1enhfic teachmg 
could be given, began early in the present century. In th1s way the P. U.M.C. and the 
present large medical mission schools replaced a larger number of th_e older scho?ls. 
The Shantung Medical College, for instance, has absorbed four ~·_fferent med1c~ 
schools. The idea of teaching Chinese doctors in the hospi~al~ was or~gmally to C?bta!n 
assistants and hospital physicians, and the aim. o~ the mls~lon med1cal school IS ~hll 
to train assistants and doctors for the many m1ss1on hospitals scattered over C:h•!la. 

The Shantung University School is of the highest standard among these miSSion 
schools, but all seven do good work. Lack of financial support makes it difficult 
to secure a sufficient number of teachers and nearly all of these schools need larger 
hospitals for clinical training. The mission hospitals I have visited are all well kept 
and the out-patient departments are well attended. After the Shantung school I 
consider that the Mukden Medical College is doing the best work. Nevertheless, the 
small budget makes it impossible to maintain as large a teaching staff as is desirable. 
It would be very useful if this school could become more closely connected with the 
North-Eastern University so that it could attain the standard of a university medical 
college. It is said that such an arrangement has been discussed and it is to be hoped 
that a favourable decision may be made so that the pre-medical teaching might 
be removed from the medical school to the well-equipped department of science of 
the North-Eastern University, and the theoretical training of the college come under 
the control and receive the support of the university. 

All of the above mission schools have a two-year pre-medical course in the uni
versity to which they are attached or in another college of science and the medical 
course lasts five years, the fifth being spent in the hospital. 

These seven mission schools have about five hundred students this year, and 88 
graduated last year. It is reported from the Shantung University College that of 
220 graduates since 1915, the position of 197 of them is known-105 of them are 
working in hospitals or missions in the different provinces, mostly in small towns. 
The rest have formerly served in mission hospitals and are now in Government employ 
or in private practice, ~ost of them having small private hospitals or clinics. 

. V. The last group of private schools comprises three schools in Shanghai and one 
m Canton. They are all of a much lower standard than the schools mentioned above, 
~he equipment and facilities for teaching being indeed so defective that very great 
Improvements are necessary before they can give suitable medical training. It is 
understood th!lt the Gov~rnment has decided to make a special investigation- of the 
three schoo~ m Shanghru ~o that they may be properly regulated. A visit to these 
schools w~ mdeed depressmg. There was a total of 895 students, nearly 200 having 
graduat~d m the last year. The German system of teaching was used, with two years' 
pre-medical work and three years. of pathology and clinical medicine. There were 
a. number of class-r?<'ms for lectunng but practically no laboratory facilities. In the 
North-Eastern medical school there were small laboratories in Nanyuan a room for 
anatomy and a laboratory for c_hemistry, in Tung Jeh a s~all room for anatomy; 
but I found. no other laboratones. Hospital facilities were found in the South
Eastern and m !~mg Jeh, Schools but so dirty and badly kept that no students should 
be all?wed to VISit t~em. Most of the patients were private patients not to be used for 
t~hmg. In the th1rd class there were only 10 or 15 patients in each school. In 
Nanyuan th~e we~e no beds for patients. The students were said to be taken out 
to some hosp1tals m town where the patients were shown to them. 1 found better 
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conditions in the old Kuang-Wa Medical College in Canton, but only one large laboratory 
used for all laboratory teaching, and the hospital was too small and badly run. In 
all of these schools the arrangements for anatomical work were insufficient and seemed 
to be very little used. · 

VI. Military Medical Schools. -I inspected two schools belonging to this last 
group, one at Peiping, the other in Tientsin. The political disturbances have caused 
their financial support to be irregular or altogether lacking. The army medical school 
in Peiping has good buildings and space for 300 hospital beds. At the time of my visit 
there were only so beds available and only 10 patients in the hospital. The teaching 
must have been quite insufficient. The naval medical school in Tientsin is located in a 
building dating from the time when the school was established in 1881, under the 
patronage of the Viceroy Hi Hungshan, as one of the first Chinese schools teaching 
modern medicine. After that other buildings were erected and just beside the school is a 
hospital formerly very much used by the public, as well as an out-patient department. 
Later the school was used as a naval medical school and little interest was shown in 
modernising the training. The financial support of this school has been insufficient 
and lately nearly entirely lacking. The hospital with formerly about 100 beds, now 
has only so. When I visited the hospital there were only 10 patients. The laboratories 
are few and in bad condition so that they could not be used for teaching without 
great difficulty. The lack of financial support had made it impossible to maintain 
the school at its old standard. The French colony has given the college a handsome 
and well-kept Pasteur Institute where rabies treatment and bacteriological work 
is done. 

If there is to be a future for this school, there must be a more or less complete 
reconstruction. It does not seem necessary to maintain it as a navy school because 
the naval physicians could be trained just as well in the other military school. The 
valuable plot in the middle of the French concession on which this school stands 
might be sold and the school moved to a new hospital in the Chinese city. 

* * * 
Reviewing the medical school situation in China, it is seen that for satisfactory 

training of physicians in modern medicine only the four National university schools, 
the two private and the seven mission schools can be counted on. From these thirteen 
schools about 180 doctors graduated last year. In comparison with the ordinary 
medical schools in Europe and the United States this number appears very small. The 
Edinburg1t medical school alone graduates about 140 students yearly. In the United 
States from 7S to 100 physicians graduate yearly from the better schools. · 

Reasons for the small number of medical students in China are said to be as 
follows: 

. I. Young people take little interest in the study of medicine. 

2. The expense of the long medical course is too heavy for the student. 

3· The entrance requirements are too high and a large number of the appli-
cants fail to pass. 

4· The medical schools are not sufficiently equipped with laboratories 
and especially with facilities for good clinical teaching-their staff of teachers 
is too small so that a larger number of students could not be trained properly. 
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5. I might add that in these schools there~~~ been, very naturally, a strong 
feeling on the part of the staff of their respon~1bihty to produce ~n_ly very well
trained doctors to extend and defend the principles of modern med1c!ne, and t_hey 
have not yet felt it their business to train as large a number as possible to relieve 
the need for doctors in China. 
Re\-iewing these reasons it is generally admitted that interest in the ~tudy of 

medicine is growing fast among students: Mor~over, when the entranc~ reqm~ements 
are low and no pre-medical college work IS requrred, the number of applicants IS large, 
although the course lasts five years. At the three very unsatisfactory private schools 
in Shanghai where the entrance requirements are low, although the course takes 
five years, there are 895 students and 190 graduated last year-these numbers being 
larger than the total for the thirteen high-grade me~cal schools. I~terest in the study 
of medicine is not lacking, but the entrance reqwrements are h1gh and only two
thirds or one half of the applicants succeed in entering the better medical schools. 
Last year, for instance, 350 students took the entrance examinations for the Shanghai 
college (all departments) and only 180 passed. The examination was in Chinese, 
English, mathematics, history and one of the sciences. The majority failed in science 
and English. After the college years there is often another examination prior to the 
medical course and again after the different divisions of the course. In order to obtain 
more medical students it seems necessary to set less strict entrance requirements and 
to try to secure better teaching in science in the middle schools. · 

A very serious hindrance is the relatively heavy expense for the long courses. 
Not only the annual fees but the living expenses and the period in dormitories come 
rather high. If there is a large number of medical students they will come in great 
part from middle-class families who find it difficult to provide the necessary funds. 
This question is so serious that the possibility of asking low fees in the national medical 
colleges must be considered; and, at the same time, arrangements must be made for · 
very cheap board and lodging in dormitories or elsewhere. 

Most of the schools could take more students but it must be admitted that in 
order to do so they would need better equipment and an improved and larger staff. 
Perhaps there is reason to believe that teaching methods might be changed so that 
larger classes could be taught with the same equipment. The laboratories might 
be used more ~ontinu~msl~ ~nd the teaching could be done in larger classes. Clinical 
lectures and diagnostic clm1cs could be used to a greater extent as a substitute for 
ward rounds. But for the exceedingly valuable hospital work of the students as clinical 
clerks and interns, more hospital accommodation is certainly needed. 

When less than.2oo physicians are graduated yearly, it is evident that this number 
is neg~~bl~ in proportion to th~ needs of ~hina and one can readily understand that 
t~e ~hmstne;; as well as the medical professiOn fe~l ~hat a new policy must be adopted. 
Fn;;t .somethmg s~ould be done to enable the ex1sbng schools to train more students. 
ThiS 1S not sufficient, however; more schools must be established. The Commission 
on Medical Education ~nd the Min~try of Education have suggested that in the future 
th~e should be two kmds of med1cal schools-the university medical school with 
a ~1gh standard, and the s~cial ~edical school with a lower standard. It seems to me 
quite necc:ssary to adopt th1s pohcy. I wish to emphasise, however, that these schools 
and t;spec•allr !he school of the lower type must be organised in such a manner as to 
pern:t•t of trammg a ~uch larger number C?f students t~an has as yet been done in the 
med1cal colleges. It 1S much less expensive to establish one school to train a large 
num~ of _studen~s than to organise two or three schools for smaller numbers-less 
expensiVe m hosp1tal ai?d laboratory equipment, and very much less expensive in 
regard to teachers. It 1s generally admitted that qualified teachers in China, and 
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especially Chinese teachers, are sadly lacking. The existing supply must be utilised 
to the best advantage, and they must be provided with enough assistants to enable 
them to train a larger number of students. ' 

For the future, the following questions arise: 
1. How to develop special medical schools of the lower type. 
2. What attitude to adopt regarding the present schools of different types. 
3· How to supervise the medical schools and how to promote their future 

development._ 
4· What position to take regarding the registration of medical schools 

and medical practitioners. -
·I have attempted in the pages which follow to answer these questions. 

THE SPECIAL MEDICAL SCHOOL. 

The aim of this school is to train as many practical physicians as possible every 
year. Particular stress must therefore be laid on the clinical teaching, and a good 
modern hospital must be an integral part of the school. 

According to the regulations of the Ministry of Education governing the organisa
tion of universities all kinds of colleges may give special courses of from two to three 
years in length. In the case of a special course in medicine, one year of practical 
work is required on completion of the three-year course. Is there any probability 
that this method of establishing special medical schools will be followed, and should 
the future policy be to encourage it or to try and find other methods ? 

Many objections can be raised against the plan of attaching the special medical 
school to existing medical colleges. · 

First, none of the university medical colleges at present has the accommodation, 
laboratory and clinical facilities necessary for such a special course, in a.ddition to its 
ordinary teaching; considerable enlargements would be required for additional 
students in the special course. It would also be very difficult for the teachers to train 
simultaneously two kinds of students whose qualifications differed widely {lower 
entrance standards) and who require different methods of teaching. The result might 
easily be that · the medical college would be converted into a special school with 
many students, with a few students of a higher college standard, or it would only 
be possible for the college to train a few students in the shorter course. 

The Manchurian Medical College, in addition to the ordinary medical college 
course, gives a practical course of shorter duration. But here the medical college 
dominates because it is used by a large number of Japanese students being trained 
for the Japanese qualification. The practical course is for a much smaller number 
of Chinese students. My impression of this experiment is not encouraging. 

Establishing such medical schools in connection with medical colleges will meet 
with so many difficulties that the result will not be of help to China in supplying 
physicians. If a large number of physicians is to be trained in the near future, a certain 
number of independent special medical schools must be established, eventually, 
perhaps one in each province. Each of these should graduate at least 6o doctors 
yearly, increasing in the future to 100 a year. 

If so,ooo doctors are to be trained in China in the next 50 years, I,ooo must 
graduate every year. The university medical colleges might be encouraged to train 
from 300 to 400 yearly. From 7 to 10 special medical schools would be needed in the 
near future to train the remainder. 

A beginning could best be made by establishing a single experimental or model 
special school. When this has succeeded it would serve as an example for the others. 
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The first thing required is a plan for such an. experimental ?r model school 
which might be organised in different ways. My plan IS of course subJeCt ~o a number 
of criticisms. The main considerations must be that the entrance ~equirements do 
not prevent the entry of a large number of students, and that the aim _of the school 
is to train practical physicians. It is a question wh_ether a course lashng only four 
years is sufficient to train a doctor. · In most countnes, five years are thought to be 
necessary, but when the great need of doctors in ~hina is consider~d, it m'!st be 
atlmitled that 1111 experiment with a four-year scllool ss necessary. This expenment 
presupposes the best teaching, sufficient accommodation and th~ us~ of a modern. 
hospital as the centre of the teaching. As I have already suggested, It will be n~cessary 
for each provincial capital to provide such a hospital for the_ general public. Co
operation between the municipal and provincial Governments will then be very useful 
for the establishment of such a provincial school. · 

I propose the following plan for the National special medical school in China. 

I. The teaching in the school should be done in Chinese as already decided by the 
Commission on Medical Education. Only when the students are trained in Chinese 
can they become efficient doctors for the Chinese people. Only then will they be 
able to understand the psychology and the special characteristics of their patients 
and the diseases which affect them. At the same time it is necessary for the Chinese 
student and doctor to know at least one foreign language, because the number of 
Chinese textbooks is limited at present and the translation of medical terminology 
into Chinese is not yet complete. Future medical graduates must be able to read 
medical literature in at least one foreign language. I am not competent to decide 
what language should be selected. The Commission on Medical Education has decided 
that the Colleges of Medicine may, as hitherto, themselves select the foreign language. 
In the experimental special school I presume English must be the preferred language, 
because it is most generally taught in the middle schools and used most generally 
in China. The structure of the English language resembles more closely that of Chinese 
than any other European language. The same foreign language should be used in 
all the special medical schools. 

2. The school should be organised as a national Chinese school and the scheme 
of teachi~g should ?ot b~ American, British, Fr~nch or German. It should be organised 
for practical teaching With reference to the diseases and conditions as well as to the 
economic situation in China. Clinical training must be given first consideration. 

3· The entrance requirements should be graduation in science from a senior 
middle school. . Since t~e re-organisation of t~e middle schools in 1928, the students 
spend 6 years m the middle school-3 years m the junior and 3 years in the senior 
classes. ~wo courses are us~ally offered : (a) The arts and social sciences and (b) 
math~mahcs and natural sciences. Personal observation has convinced me that the 
teachmg of natural scie~c~s, in some middle schools, is very well organised, with the 
necessary ~boratory trammg for students. In others this branch is neglected and in 
some, I. believe, only the course in arts is given. 

It IS to~ hoped th~t the d~velopment of the middle school will continue and that 
the courses I~ nat~ral SCience will be developed increasingly. At present it is rerhaps 
nect;ssary to req'!1re ~hat the student shall be a graduate of a middle schoo giving 
a su1table c~urse m sc1ence or, better still, to have a model senior middle school attached 
to the med1cal school. 

In addito~ to. graduation from the middle school there is the question of an 
entrance exammatwn to the medical school. It would be best if this examination 
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should include only the Chinese and English languages, and perhaps mathematics 
. to show that the student is not altogether incompetent. 

4· If the medical course lasts only four years, its subdivision into trimesters, 
each of eleven weeks, is the best method. The basic and pre-clinical sciences would take 
1 1/a year, the clinical and pathological sciences 2 1 / 3 years. It is necessary to give two 
trimesters training in chemistry. One trimester will be sufficient for physics if special 
stress is laid upon light, sound and X-rays. In biology, the teaching in the middle 
school must suffice; only an orientation is here necessary. In my opinion, the require
ments in anatomy ·can be reduced considerably below the ordinary standards. 
Dating from olden times when anatomy was the only scientifically taught subject 
in the medical faculty, too many details are still taught and too much attention is 
paid to unnecessary details about muscle attachements, the ligaments, the smaller 
communicating arteries and veins, the lesser nerves, etc. The time spent on gross 
anatomy could, I imagine, be reduced to nearly half that required in the ordinary 
medical colleges. The greatest need in this connection is a good short textbook. 
Great stress should be laid on practical work, that is, the dissection of human bodies. 
Each student should have the opportunity of dissecting half a cadaver and of examining 
the viscera at post-mortem examinations in the hospital. Histology is important 
and the use of the microscope must be taught at the beginning of the course. The 
course in physiology may be and usually is, divided into bio-chemistry, including 
metabolism and experimental physiology. Applied physiology, with demonstrations 
of patients suffering from redema, heart-failure, palsy, etc., might be introduced as 
a special branch of physiology. 

In accordance with modern practice, laboratory training in all subjects, including 
anatomical dissection, should be the fundamental method of teaching. When a large 
number must be taught, for instance, 6o to 100 every year, the classes must be divided 
into groups and the courses repeated each trimester. The courses should be directed 
by the professor, who is chief of the department, but he should have sufficient assistants 
to teach and help the students and to manage the courses when it is necessary to repeat 
them. The laboratories should be sufficiently large to accommodate at least 30 to 40 
students simultaneously. The same arrangement must be made for the laboratory 
training in other subjects, especially, bacteriology, pathology and pharmacology. 

Physics, chemistry and anatomy should be taught in the two first trimesters. 
In the third trimester of the first year physiology, anatomy and parasitology should 
be taught. In the first trimester of the second year physiology, bacteriology and 
pathology are to be given. In the second trimester of the second year the clinical 
teaching should commence, and at the same time courses in pathology and pharma
cology must be given. Practical as well as theoretical teaching in medicine and surgery 
should be given. In the last years, besides the clinical -teaching, there should be 
instruction in pathology, public health, toxicology, legal medicine and a course 
on the history .of medicine with special reference to the history and merits of old 
Chinese medicine. 

5· The basis of the teaching should be the clinical instruction in the hospital 
attached to the school. This teaching may be given by different methods. From the 
time that clinical teaching in a university was first organised in the Netherlands in 
the seventeenth century three different methods have been used. 

A. Clinical lectures with demonstrations of patients. 
B. Clinics where the students examine the patients and afterwards report 

on the case to the professor, who discusses the patient, the diagnosis and the 
treatment with the students. 
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c. Studen-ts wardwork. In England and A_merica t~e s~udents wo_rk as
clerks, in France as " sfagiaires " and externes, 1~ Scan~1~av1an countnes as 
volunteers and practicants, in Germany partly as famulJ • 

The first two forms of teaching are of special interest, wh_en it is necessary to 
train a large number of students in one school and when there IS not a large staff of 
teachers. Both of these methods are extremely useful, however. · 

A. The clinical lecture, when given by a professor with great cli!lical exJ?Crience 
and a real scientific spirit, is a very impressive perfo_n_nance, arous~ng ~he mt~rest 
of the students and making them understand the spmt and the SCientific bas1s of 
medicine. Such a lecture can be followed simultaneously by young and older students. 
They are all able to pick up something, and their in teres~ in medic~ work is stimulated. 
·Lecture rooms, with arrangements for the demonstration of patients and laboratory 
findings, X-ray pictures, c~ll!ts, etc., ~t~ ro_om enough for ma~y stu~ents from. all 
the three years in which clirucal teaching IS giVen, should be available m the medical 
school 

B. The examination clinics; often simply called clinics, are an excellent method 
of teaching when properly used. The student ought to examine the patient before 
the clinic is held and carry out all the routine and more complicated laboratory 
examinations. In the beginning these should be done the afternoon before the clinic, 
and a written report should be made. Later on, tt may be useful to permit the student 
to examine the patient an hour or two before the clinic and then make an oral report. 
The point is that the student is really examined by the professor, that he must defend 
his diagnosis and discuss the treatment seriously. ·The professor ought not to turn 
the clinic into a· clinical lecture. In surgery and the specialities the same method 
can be used with necessary modifications. A large number of students can attend 
and profit by these diagnostic clinics, which ought to be held in special classrooms 
and not in the wards, where the students get tired of hanging around between the 
beds. There is no good opportunity for free discussion between the student and his 
teacher in the wardrounds, now so freely used in medical teaching. These clinics 
ought to be a feature of all· clinical teaching during the three years it lasts. 

C. The clinical teaching in the wards ought to be done in two ways. The student 
should do wardwork during the three clinical years. The first year he should work 
in the different wards as a stagiaire or volunteer as a helper for the older students, 
interns and nurses. For example, he should spend two hours every morning in this 
work, and so become accustomed to hospital life and work, get some idea of the 
various ~ and their treatment and be prepared for the next year's clerkship. 
At the same hme, the students should be taught the elements of medicine and surgery 
and the methods of examining patients. The system of rotation should be used, so 
!hat one t~mester is spent in the surgical wards and operating rooms, one trimester 
m the med1cal wards and in wards with infectious diseases tuberculosis and other 
subjects. During the time they spend in the surgical wards, students should be taught 
elementary_ surgery, a_ntiseptic and aseptic methods, theory of inflammation, fractures, 
etc. ~"hen m the !lledical war~. they should be taught physical examination, laboratory 
techmq'!e• chemic_al an~ microscopical work, and given elementary instruction 
~~ermn~ the v~nous diSeases. The teaching should be done in courses, in diagnostic 
climes, w1th special reference to examination of the patient case-taking etc. and in 
elementary lectures in medicine. ' ' ' 

In t~ second of the thr~e clinical years the wardwork should be done by means 
of clcrk5hlps, each student actmg as a clinical clerk. This method was so well developed, 
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first in England and Scotland, afterwards in America, that a description is unnecessary. 
The students ought to be divided into three classes, each working successively in 
surgery, medicine and obstetrics and pediatrics. They should" receive "some patients 
iri the afternoon, keep in touch with them in the wards, and make all necessary exami
nations there under the supervision of the interns. Too much time during thewardround 
should not be given to questioning the students ; this had better be done in the 
diagnostio clinics in special classrooms. When the students spend three hours in the 
wards, enough time will remain for about two hours of clinics and lectures daily. 
In the third year the students might be assigned to the various out-patient departments 
where they would examine the patients and report to the doctor in charge. They 
should work in the surgical and medical departments and in the different specialities, 
and at the same time be taught the specialities: skin, eye, ear, etc., in clinics. 

If the student desires to continue his studies after graduation, it would be very 
useful for him to take a year as intern in the same, or in another, hospital. Instead 
of taking the ordinary rotatory type of internship the students should be utilised 
as· assistants in different departments and thus commence a certain degree of 
specialisation which would be necessary, should they afterwards be utilised in the 
hospitals and dispensaries organised by the community. They may be surgeons, 
internists, oculists, obstetricians, etc. In the same way the sanitary personnel must 
have its special training after the fourth year. 

6. A modern hospital with an out-patient department is necessary for clinical 
teaching. The hospital must be big enough and have a sufficient number of depart
ments, so that the students may have the opportunity to study the different diseases 
they will meet in their future practice in China. There must be departments for surgery 
and medicine, the latter with special divisions for tuberculosis and for communicable 
diseases 1• There should be a maternity ward, and special rooms for diseases of 
.children and for gynrecology; smaller, but separate departments for skin diseases, 
venereal diseases, eye and ear diseases and, if possible, for mental diseases. I wish 
to emphasise the necessity, ·in view of the anti-tuberculosis campaign, of having 

'By communicable diseases are meant here only such diseases as plague, smallpox, cholera, 
leprosy, rabies and influenza. Other infectious diseases may be treated in the medical department. 

To understand what sort of patients may be expected to seek hospital treatment, it is of 
interest to examine the diagnoses of the in-patients received during 1928 in St. Luke's Hospital, 
Shanghai, which has 154 beds for males. These were as follows: 

Animal parasites (including malaria). • • • • • • • • • • • • 
Infectious diseases (including bacillary dysentery, typhoid 

pneumonia) • • . • • . • . • • • • 
Communicable diseases (including influenza) 
Tuberculosis • • • 
Syphilis • • • • • 
Intoxications • • • 
Deficiency diseases • • • • • 
Digestive system. • • • • • • 
Blood and circulatory system • 
Diseases of the nervous system • 
Respiratory system • • • • • 
Other diseases . . . . . . . • . 

fever, 

. .... 

156 
33 
79 
28 
66 
36 

154 
43 
63 
57 
~ 

Total • • 88o 

In the surgical department most of the beds '!ere occupied by p~t~ents with traum~tic 
diseases (wounds, contusions, fract_u~e.s, etc.) and w1th abscesses, celluhtis, etc. In add1t1on, 
patients with tumours and append1C1tls were frequent. . 
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in the hospital of the school a department of tuberculosis capable of hou.,ing 30 patien~s 
with pulmonary. tubc;rculosis. O~ly in this way can the students really learn ~he mam-
festations of this wtdespread dtsease. . 

The teaching hospital must have a~ least the. foll~wmg number of b~ds-xoo 
surgical, xoo medical, 30 for tuberculosts, 2? for tsolat!On, ~o for. matermty cases 
and 1 o each for diseases of the eye, ear and skm. Alargerhospttal, wtth4ooto soo beds 
would of course give better clinical opportunities, though this is not suggested at 
present on account of the expense, while affiliated hospitals might ~e used for ,th~s 
purpose-yet, when the hospital is altogether separat.e .from the medtcal school, .tt. ts 
very bad for teaching purposes. The classrooms for .chmcallect~res a!l~ for the chmcs 
ought to be in the hospital as well as the laboratones for teaching chrucallaboratory 
work. · · 

1· It is absolut~ly necessary that the speci~ medical .school ~hould h.ave a 
well-trained and suffictently large staff of teachers mterested m teachtng and m the 
progress of medical science. The. t~achers of the more important pre-clinic~ subjects 
should be full-time men. The chrucal teachers should be allowed to practise as spe
cialists in addition to their hospital work. This is not only necessary for obtaining 
good teachers, but it is very useful for keeping them up to the necessary standard 
as first-class practitioners. · 

In most cases the best policy would be to combine this special medical school 
with a general hospital in the city or in the centre of a district or province. But the_ 
hospital ought to be so well planned that there are ample facilities for the student 
work in the wards, together with all the necessary classrooms and laboratories. 

8. I have deemed it necessary to discuss in detail my ideas of the teaching in 
the special medical school, for only when the teaching is arranged and carried out 
efficiently, will a school with a 4-year course be able to fulfil reasonable expectations. 

As I mentioned before, there are several schools in China with courses lasting 
5 years, yet whose results are very bad. Better results will not be obtained if such 
schools are allowed to continue as 4-year schools of a lower grade. The four-year 
school should not be established and should not be allowed to function unless its 
facilities are sufficiently good; a sufficiently large, properly equipped and adequately 
supported hospital, adequate laboratories and good teachers are absolute necessitie'>. 
The Government should not allow a school to be established, unless it is certain to· 
comply with these requirements, and the best policy for the present would be to 
restrict the establishment of such schools to the central and local Government. 
Only under the most exceptional conditions should a private four-year school be 
~owed. In ~ny c~e the first experimental special medical school should be established 
m C<H>peratton wtth, and very closely supervised by, the Government. 
. 9· When ~he first special medical school is established, regulations concerning 
tts graduates mtght be adopted. It is worth while to consider whether it would not 
be "':ise to provide that the graduates from this school (supported as it will be by 
publiC f~nds) must. agree f<?r s<?me years to accept official positions, and particularly 
m ho~p1tals and d!Spensa~J~s m small towns or in rural districts which must be 
orga_nlSC~ b~ the commumhes. ~n order to utilise the graduates in the public health 
servtce, _It will ~e neces~ary to .gtve them additional training. 

It ~~ SOIJ?ehmes s.atd that m a ~ountry like China the emphasis in medical relief 
must pnmarily be latd o!l preventive measures and general sanitation. The value 
of these .cannot. be overes.hmated, but in addition to the need of the general population 
for medtcal rehef, there IS no doubt that preventive medicine can succeed only when 
thr, country possesses a medical pr<,fession capable of recognising diseases. A primary 
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!leed of preventive medicine is therefore the trai!ling of physicians. In their clinical 
mstruchon students must learn not only the d1agnosis and treatment, but also the 
etiology and prevention of the infectious diseases they find in the hospitals. It is 
impossible to divorce curative from preventive medicine. The natural course is for 
the students to be grounded in general epidemiology by the clinical teachers and the 
teachers of bacteriology and parasitology. 

· The special public health workers further require a knowledge of the more technical 
>ide of public health - e.g.,. water-supply, sewage-disposal, quarantine, food, etc. 
This should constitute a special course outside the special medical school. For the 
ordinary practitioner a short course in hygiene is necessary, given, say, during a 
trimester in the fourth year. 

10. While the location of the first experimental special school is a problem which 
must be decided by the Government, I venture to make a suggestion in order to show 
how the school could be organised in accordance with the plan described above and 
to underline the value of amalgamating as much as possible less effective schools into 
fewer and better supported institutions. 

In my opinion, the city of Tientsin presents important and interesting possibilities 
in this connection. There exists in Tientsin an old and formerly well-known medical 
school which recently has experienced many difficulties. The buildings of the school 
as well as of the hospital are old and not very suitable. Total reconstruction would 
be desirable. The school and hospital are situated on a large plot of land in the middle 
of the French Concession and would certainly realise a large sum. The health authorities 
in Tientsin are apparently anxious to have the hospital removed to a more suitable 
locatiort in the Chinese city and to enlarge it considerably. There is a provincial 
medical college connected with the Hupeh University in Paotingfu. This school is 
said to need improvement and reconstruction. It would seem to be advisable to consider 
amalgamating the two schools and building up an experimental special school attached 

· to a new hospital in the Chinese city. The endowment fund and the operating expenses 
of the school could in large part be raised by the sale of the plot in the French Concession 
together with the credits still allocated to the Hupeh medical college. 

In order to exemplify how the plan for the special medical school could be 
carried out in detail, I have prepared a curriculum which follows below. Changes can 
of course be introduced. It is impracticable to describe every detail of the plan, which 
may be modified from time to time in the light of the teachers' experience. 

The plan requires as a minimum teachers of physics, chemistry, anatomy and 
histology, physiology, bacteriology and parasitology, pathology, pharmacology, 
public health, legal medicine and in the clinical subjects. The teachers would number 
fourteen-seven in the theoretical and seven in the clinical subjects, not including 
physics and chemistry. In addition there must of course be the necessary number of 
assistants. 

The number of hours in the four years would be about 4,000, of which 1,6oo 
would be allocated to theoretical subjects, lectures and practical work included. 
The clinical teaching would take about 2,400 hours, including lectures and ward work. 

The hours in the theoretical subjects would be subdivided as follows : 

Physics • . . . . . • . 
Chemistry.· • . • . . . 
Anatomy and histology . 
Physiology • . • • . • . • 
Bacteriology and parasitology 

Hours " 
p. a. 
IIO 
220. 
374 
242 
176 

Pathology • • . . . . . . • 
Pharmacology and therapeutics 
Public health . . • . 
Legal medicine . . • . . • • 
History of medicine . . . • • 

Hours 
p. a. 
234 
276 
44 
22 
22 
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Firsl Year. WEEKLY 

Lectures Practical Total 
work Hours 

First trimester : Physics . . • • 4 6 10 

Chemistry • 4 6 10 

Anatomy. . 4 4 
Languages • • • . • • • 6 6 

30 

Second trimester : Chemistry • 4 6 10 

Anatomy. . • 2 6 8 
Histology . • 2 6 - 8 

Languages. • • • • • 6 6 

32 

Third trimester : Physiology, biochemistry and 
metabolism. . . . 4 6 10 

Anatomy ••••• 4 6 10 
X-ray of the normal • • 2 2 

Parasitology • . . . .. • 3 3 6 
Languages • . . • . • • • 4 __.!. 

32 
Suontl Year: 

First trimester : Physiology • . . . . 4 6 10 
Bacteriology • . . 4 6 10 
Pathology • . . . 4 6 10 
Applied anatomy • 2 2 

32 

Second and third trimesters. Class divided into two parts : A and B, taking 
medical and surgical work in rotation. 

WEEKLY 

Hours 
A. Surgical wardwork . . • • • • 12 

Surgical propredeutics • • • . • • • • • 3 
Minor surgery. . • • • • 3 
Surgical clinics • • • • 4 • • • 2 

20 

B. Medical wardwork. • • • • • • • • 12 
Physical diagnosis. • • • • • • • • • • • 3 
Laboratory diagnosis • • • • 3 
Medical clinics • • • • • • • • • • • • 2 

Fiua. 
20 

In second trimester : Pathology • • • • • • • • • 6 
Applied physiology • • 2 

In third trimester : Pharmacology. • • • 8 
In each trimester • • • 8 
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Third Year. 

• 

First, second and third trimesters (in rotation). Class divided in three : 
A, B, C. 

WEEKLY 

Hours 
A. One trimester : Clerkship in medicine, tuberculosis, commu-

nicable diseases • • • • . • • • • • • • • . I 7 
B. One trimester : Clerkship in surgery, ophthalmology, derma-

tology . . . _. . . . . .. . . . . . . . . . 17 
C. One trimester: Qerkship in obstetrics, gynrecology, pediatrics I7 

Fixed. 

Surgical clinical lectures 
Medical clinical lectures 
Clinics in medicine. • • 
Clinics in surgery ·• • • • 

• 

. Conference in pathology ·. • • 
Pharmacology and therapeutics 

• 

• • 

2 
2 

3 
3 
I 
2 

I3 
Fourth Year. 

First to third trimesters (in rotation). Class divided in three : A, B, C. 

A. One trimester : Out-patient department, work in surgery, 
ophthalmology, otolaryngology. • • • • I7 

B. One trimester : Out-patient department, work in medicine, 
dermatology, venerology • • . • • • • I7 

C. One trimester : Out-patient department, work in obstetrics, 
gynrecology, pediatrics • • • • • • • • I7 

Fixed. 

Surgical clinical, lectures • • • • 
Medical clinical, lectures • • • • 
Clinics in medicine and surgery • 
Clinics in specialities. • • • • • 
9bstetrics and pediatrics · • • . • • 
First trimester : Mental diseases • 

• 

• 

. . 

• • 
• 

Therapeutics • • 
Public health • • • Second trimester : 

Third trimester : Legal medicine • • • • . • • . • • • • • • 
History of medicine and "Chinese Medicine•• 

In each trimester. • • 

2 
2 
2 
2 
I 
2 
2 

4 
2 
2 

I3 

If in future it is intended to raise the special medical school to a higher standard, 
the basic pre-medical sciences could be taught in a one-year course in a university or 
college and a year's internship made obligatory. · 
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THE MEDICAL COLLEGE. 

The object of the university medical college must be to J?roduce first-~l~ss 
practitioners, and at the same. time. a. higher type of doc~or, who wlll have the ab1hty 
and the desire to continue thelf tratnmg, so that they wtll be fitted .to become leaders 
and teachers in the hospitals and schools of China. These. medtcal colleges must 
therefore be maintained at a high standard, and. th? teaching must ha_ve a mo~e 
scientific character than in the special school. Th1s ht&her standard o~tams onl~ m 
some of the existing medical colleges. We must first constder the four nahonal medtcal. 
colleges, and of these the two in which the teaching is in Chinese come first-.the 
national colleges in Shangai and Peking. Both of these schools need reconstruction. 
The National Central Medical College in Shang~ is certainly the most pr~~I?erous. of 
the national medical schools, and for this reason 1t deserves to have ~he facihhes whtch 
would make it into a model national medical college and cause 1t to have a great 
influence on the evolution of medical education and medical science in China. This 
college needs,large modern hospital, 300 to 400 beds a and a new medical school building 
near the hospital as proposed by the leaders of the college. There are good reasons 
for building the new hospital in Shanghai, for a city as large as Shanghai is well 
adapted to be the seat of such a hospital and to provide the clinical material for 
teaching of the most practical character. There certainly ought to be a real Chinese 
medical college in the largest city in the country. 

An even more complete reconstruction of the Peiping National Medical College 
is required, because the standard of the college is at present much below what should 
be required of a university medical tollege. It is to be hoped that the National 
Government will provide funds to reorganise thes~ two 5chools in which the medical 
training is given in Chinese. The Sun-Yat-Sen University Medical College is making 
good progress but needs help towards further development, especially of its hospital 
and facilities for clinical teaching. In a still higher degree that is also the case of the 
Tungchee University Medical College. 

To set up a standard model curriculum for the national university medical 
colleges is difficult, because they are organised in quite different ways, some after 
the German or Japanese, some after the Anglo-American system. It seems to me 
that the best plan to follow is the standard proposed by the ministerial Committee 
requirin~ two ~ears' pre:medical co~ege work and five years' medical training, the 
last as 1?t~rns m a hosp1tal. I cons1der two years' pre-medical teaching necessary, 
because 1t IS generally agreed that the middle-school training is uncertain and college 
training is therefore necessary. . · 

IJ?- Europe, pre-medical training ~overs only the basic sciences, physics, chemistry 
an~ ~10l?gy•. and. lasts for ~ne year m nearly all countries. In Germany, two years' 
trammg IS &Iven m pre-~edtcal and pre-clinical subjects together. Except at Oxford 
and Ca.mbndge pre-medtcal teaching is everywhere given in the same university 
or medtcal school as the other medical teaching. 

The gr~test stress is laid on pre-medical training in the United States of America. 
Before entenng a medical college it is very common for the students to have had 
three to four years: pr~-medical work in a university. Pre-medical work was introduced 
because the teachmg m the secondary schools was not found to be satisfactory. This 
system h~s the advantage that the stu~ents are trained for some years in the same 
college w1th studen!s. from other faculties and that, besides the special pre-medical 
~ork, they have trammg of a more general nature in languages, history, etc. The idea 
IS that they should have some general culture before going in for medicine, 
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As far a~ medical students are conc~rned there are two objections to this system 
-first, that 1t does not app.ear to be log1cal to devote three years to pre-medical and 
only four years to the med1cal school; secondly, the system is very expensive for 
the students. These objections seem to have some weight, when the problem is to 
consolidate the system in China. · 

Nevertheless, the same conditions which have led to its development in the United 
States of America now exist in China. Secondary education in the middle-school 
is not considered to be adequate by the leading medical teachers in China. 

It is hoped that the middle-schools will continue to improve in the years to come, 
.and then the question must be reconsidered. Otherwise the departments of science 
in the Universities might arr3;nge one-year pre-medical courses, perhaps omitting 
biology. The economic status of medical students in China renders it essential not 
to extend the length of the medical course more than is absolutely necessary. 

. A certain latitude should be given the staff of teachers in the medical college 
to arrange the curriculum and to change it, when necessary. I believe that the greatest 
need at present is to supervise the clinical training to see that it is carried out sufficiently 
thoroughly during the four years spent in the medical college. Clinical training should 
be given during a period of two and a-half years at least and thestudentsshouldspend 
two to three years in the wards and the out-patient department. The clinical lectures 
with demonstration of patients are very good, but, if they are the only method of 
teaching clinical medicine, they do not suffice. A university medical college should have 
a teaching hospital of 300 beds or more, with the different departments, surgical, 
medical, tuberculosis, obstetrics and minor specialities and an out-patient department. 
At least the four national medical colleges should have these teaching facilities. 

The university medical college should aim to graduate the highest standard 
of medical practitioners and to train physicians who later on are competent to teach in 
the different colleges and schools or' to act as chiefs of hospitals or hospital departments. 
The staff of the college should be imbued with such a scientific spirit and interest 
for the progress of medicine that the more gifted students will feel impelled to continue 
their medical training after graduation. 

There is a great need for medical teachers and leaders in China and the demand 
will grow when new schools are established. We must consider how graduates from 
the colleges may be educated to become competent teachers. It is generally agreed 
that the lack of teachers is at present the greatest obstacle in the way of bringing 
the medical schools up to the desired standard. Well-trained men, who are primarily 
interested in educational work, compensate for the lack of adequate equipment and 
facilities. 

· In many countries, post-graduate courses are organised, generally for practising 
physiCians who desire to complete their training and keep up with the evolution of 
modern medicine. These post-graduate courses can be taken by practitioners from 
lower-grade schools who desire a certificate at the end of the course to improve their 
standing in the profession, or by practitioners as refresher courses, without interruption 
to their professional work. It would be very useful indeed to establish such post
graduate courses for graduates from the special medical .schools, who c~mld obtain 
in this way a degree from the colleges. It would be more d1fficult to orgamse refresher 
courses because the very busy practising physician in China would with difficulty 
find ti~e to attend them. In the large cities, specially Shanghai and Peiping, there are 
good opportunities for such courses and an attempt to organise them should be made. 

Nevertheless post-graduate courses will not suffice for the training of teachers 
for the schools ~nd colleges. For this purpose, specialists in the different subjects 
must be developed. 
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It is necessary to divide the teachers into two .groups, one i.ncluding teachers 
of the theoretical pre-clinical subjects, anatomy, phys1ology, bact.er.IOlogy, pathology, 
pharmacology, public health, etc. ; the second, te~chers o~ the chm~al subJects .. 

To qualify as a teacher in one of the theoretiC~ subJects ~equ~res several years 
work as assistant and research· worker in a well-orgamsed and SCientifically conducted 
institute. An assistant should teach under the direction and responsibility of the 
chief, and it is very desirable that he should do some research work under the latter's 
direction. 

This training can be t:'-ke!l i~ China or. in a for~ign c~mntry. It would be. b.est 
to commence in one of the mstltuhons of China and, If poss1ble, complete the trammg 
by studies abroad. There are now several institutions. in China, and there will be 
more in the future, where such special training can be given. The value of this training 
depends of course o~ the abili.ty and scientific .spirit o~ the leader of the departl?~nt, 
and there are wide differences m these respects m the different schools. The cond1t1ons 
for the training of specialists in the Peking Union Medical College are already 
excellent and this will also be true of the Lester Institute in a short time. In addition, 
some of the scientific medical schools in China provide suitable conditions for training 
assistants in various pre-clinical subjects. It will take some years for an assistant to 
master a subject and still more time before he can undertake original research work. 
It would be very useful for him to study for a time in a foreign country under a highly 
qualified teacher after he has acquired a knowledge of his subject at home. Scholarships 
for such promising students would be very useful It seems perhaps to be a long road, 
but there is no other way to become a qualified teacher. 

When we come to the question of clinical teachers and of leaders of big clinical. 
departments, it is necessary to emphasise that clinical training ought to be done in 
the doctor's own country, where he will work and where he must learn the medical 
conditions. This is necessary for ordinary practitioners as well as for specialists. 
Good clinical training can be had in different specialities in foreign countries, but 
the best results are secured when the student is well trained beforehand in a speciality 
and knows what to look for. Very often students are neglected in the clinical depart
ment of a foreign medical school, because so many native students must receive 
instruction. Foreign students may attend clinical lectures, accompany the professors 
on their wardrounds, take courses and work in the clinical laboratories, but the lan
guage difficulty and their position as foreigners usually prevent them from making 
thorough clinical studies. There is a wide difference between the value of foreign 
training in the pre-clinical and the clinical subjects. In the first, the student can get 
the fundamentals and do research work, in the second, he can only expect a more 
superficial secondary training which may enlarge his vision and stimulate his desire 
to wo~k on h~ return. .There are of course always t~e advantages of observing and 
studyu~g. fore1gn. CC?untnes and languages and becommg familiar with the evolution 
of me~u:~ne. Th1s 1S excellent for a man who is to be leader in his own country, but 
real climcal knowledge must be acquired at home and then, if possible, completed 
abroad. · 

To what extent can a higher clinical education be had in China at the moment ? 
After the ordinary cour~ in a good medical school of the highest standing, the student 
ought to spen.d th~ followmg years as intern or assistant in medical schools and hospitals 
and then tram h1mself ~or work. a~ ~ specialist in some clinical subject, medicine or 
surgery, or one of .the mmor spec1ahtJes. He must work a number of years as assistant 
and c<;worker w.1th some prom!n~nt clinical ~eacher and specialist, and he must 
!each .m the m~d1c~l school. ThiS IS only poss1ble where there is a modern hospital 
m wh1ch teachmg 1s thorough and scientific. 
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In the future as many positions as possible as assistants in the different clinical 
dep3:rt~ents must be established, where. m~dical graduates can receive training as 
specialists for a number of years. The limited resources available make it difficult 
for even the best of the National Medical Colleges to fulfil teacher-training functions 
within the immediate future. The Peiping Union Medical College already possesses 
excellent conditions for such training and for serving as a local centre where teachers 
and students from less well-equipped and staffed institutions may go for intellectual 
stimulus. It is well, however, to point out some deficiencies in facilities which should 
be remedied if it is to serve this purpose fully. 

The present facilities of the Peiping Union Medical College are relatively extensive, 
certainly for China, but they provide only for the instruction of classes of 2S students. 
General considerations and the small additional facilities necessary to train so students 
in a class make it appear logical to provide for this larger number. The production 
of leaders is not only a question of high entrance requirements and educational 
standards but also of an indefinable innate qu.ality which is found only in a certain 
proportion of individuals. Classes of so, in addition to being more efficient and 
economical units, would double the chances of producing men of ability, qualified 
to become teachers, research workers and administrators, as well as increasing the 
number of competently trained doctors. 

There are two fields of instruction in which the College is at present deficient. 
The important field of psychiatry has neither special teachers nor hospital facilities. 
In the second place, good graduate facilities on a small scale are available in practically 
all the principal branches of medicine, with the exception of the non-existent 
department of psychiatry and the department of hygiene and public health. While 
the latter has given undergraduate instruction of good quality, it is essential, especially 
in line with the new public health movement in the country, that this too should 
possess facilities for post-graduate public health training. 

The sum required for making good these deficiencies would not be large compared 
with the rest of the budget of the College. 

AUXILIARY MEDICAL PERSONNEL. 

Even if a certain number of special medical schools should be established in the 
immediate future and more students than at present should graduate from the medical 
colleges, there will still remain a great lack of doctors with modern training in China. 
Moreover, it cannot be expected that doctors from the two kinds of medical schools 
will be willing to work and able to make a living in the rural districts and in the interior 
of the country. To provide medical relief to these districts by means of well-trained 
doctors means that the central or local Government must appoint and pay them to 
remain. 

Medical relief has been given to the poor by this means everywhere in Europe. 
As advised by public health workers in China, the best method would be to establish 
smaller hospitals in the country and to attach to them dispensaries or out-patient 
clinics. In the rural districts, such dispensaries should be of the mobile type. Health 
stations and public health workers should J:>e attached_ to the _hospi~als. . 

. To direct and administer these hospitals and dispensanes Will reqmre well
trained physicians, and the graduates fr~m the special medical s~hoo!s would serve 
very well for this purpose. If the hospitals and the health services m the country 
should develop faster than the special medical schools, the question of medical 
workers of a still lower grade might be raised;, Formerly, in some Eu~opean countr_ies, 
doctors of this type, known as " feldschers , or surgeons were tramed for medical 
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service in the rural districts. In India there are four.kinds of do~tors: (x) the graduates 
from a university school, (2) licentiates of medicine, (3) assistant s~rgeons mostly 
used in military hospitals, and. (4) hospit~ assistant~, now called sub-assistant surgeons. 
The three last categories receive a medical education of. four or five y;ars. 

To train assistant surgeons of a rather low grade m a few ~ears <:our~e an~ to 
send them out in the rural districts would not seem to be a w1se policy m Chma. 
In contrast with other countries, there is in China a very large number of native 
doctors of old Chinese medicine which has its own traditions and has won the confidence 
of the population. To send_badly t~ained. doctors of mode~~ me.dicine _out to compete 
with the native doctors might easily brmg modern med1cme mto d1srepute. Such 
assistant surgeons should be allowed to help in the dispensaries, but only under the 
strict supervision of well-trained physicians. However, this will only be possible 
wlien a certain number of graduates from the medical schools are attached to small 
hospitals, and it seems to me that the question need not be raised until that time. 

Another idea is to train a number of hospital assistants who should not be allowed 
to treat patients but only to help the hospital doctors in institutions which can not 
afford to maintain a sufficient medical staff. These would constitute a superior grade 
of male or female nurses, and I imagine it would be difficult to distinguish them from 
well-trained and experienced nurses. 

At Hankow, there is a mission Institute of Hospital Technology which trains 
men or women for more or less complicated technical work in medical schools or 
hospitals. Other technicians are trained in the different medical colleges. There seems 
to be a great demand for well-trained technicians who do work which the physicians 
would otherwise be obliged to do, and so save time and money. They can be used 
for laboratory, serodiagnostic, bacteriological, parasitological and histological work, 
while in the wards they keep the records if there are no students. In Germany, 
such courses are much valued, and after two or three years' training, students are 
awarded a diploma as laboratory experts and are much employed in hospitals and 
by medical men; other courses might be given in the use of X-ray in hospitals. 

It would be very useful if the Government organised courses of this kind in one 
of the national hospitals-for example, in Nanking, where there is a hospital and the 
necessary laborat~ries ; these should perhaps be enlarged for teaching purposes. 
It would not be difficult to get teachers. The teachers and the students themselves 
woul~ be very useful for the hospital and for other medical institutions in the city. 
I believe that at present this kind of hospital assistant would be most useful. 

~other variety of hospital and dispensary helpers are the pharmacists. The 
~raimng ·?f pharmacists. in China is very irregular. Most of them study as apprentices 
!n established pharmac1es-a few are trained abroad. There is a school for pharmacy 
m Hang~how and a faculty of pharmacy at the French University " Aurora " in 
Shanghai as well as. one at the Shantung University. The school in Hangchow is 
attached to the medical school, which is to be closed. It would be most useful if this 
school of pharmacy might continue, and it must be the policy in the future to organise 
more schoo~ of pharmacy, attached to universities or medical colleges. 

Th~re lS a great demand in China for well-trained dentists. There is one school 
?f dentiSt~ attached to the Chengfu medical college and a newly established school 
m Shanghai. The least expensive way to establish such schools would be to attach 
t~em to t~e national medi~al c?lleges .. An. experimental school of dentistry could, 
Without difficulty, be o~g:'-msed m Nankmg m con~ection with the national hospital. 

The problem of trammg personnel for the pubhc health service in China is perhaps 
so~ewh~t _bey?nd the scope of ~edical education! but it is not possible to make a 
sharp distmchon between curative and preventive medicine, and the practising 
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doctor ought to be trained in both. The ordinary practitioner requires special training 
in epidemiology, which he should be taught while studying the diagnosis and treatment 
of infectious diseases. The public health worker requires a special training in preventive 
medicine after graduation. 
Nurses. 

The very serious problem of the education of nmses is in full evolution in China, 
where regular courses for teaching probationers are arranged in most hospitals. 
Chinese girls appear well fitted for this work, but it is very important that they should 
previously have received a good general education ; those of lower class, only educated 
at primary schools, are said to be frequently too unreliable. It is to be hoped that 
future recruits will be graduates of junior middle or preferably senior schools. To 
require one year's college work in pre-medical sciences, as is done in the nursing 
school of the Peiping Union Medical College, seems unnecessary and too costly for 
ordinary nurses, but is very useful in the case of head nurses or matrons. There 
is said to be a great need of such head nurses who are in a position to supervise the 
education of the probationers and maintain discipline among the nursing staff. It 
would be of value if more of such well-organised high schools or normal schools for 
training head nurses were established. 
Midwives. 

The midu·ife must also be considered. Until recently there have been no trained 
midwives in China, and only a few schools of midwifery attached to mission hospitals 
and nursing schools. The problem has now been taken up seriously and Dr. Marion 
Yang has done exceedingly useful organising work. The first national school for 
midwifery in Peiping is now training midwives and the next will be established shortly 
iQ Nanking. The interesting plan for the organisation of midwifery in the future 
is described in the appendix to this report. 

The idea is to have two cour~es for midwives, a two-year course for fully trained 
midwives, and a six months' course for others who are intended for the rural areas. 
There are also two-month courses for training the old-type midwives now in practice 
in order to improve their technique, to teach them asepsis, cleanliness, etc. 

The question arises as to the possibility of organising courses for doctors practising 
the old C:hinese medicine, so as to give them some knowledge of the most fundamental 
aspects of modern medicine, especially antisepsis, wound treatment, infections, etc., 
just as the old-type midwives are to be taught in the two-month course. I do not 
think the time is ripe for such an enterprise. The organisation of such courses would 
be considered as an official authorisation of the native doctors, which would do more 
harm than good. When China has a sufficient supply of modern doctors to warrant 
discontinuing the training of more practitioners of Chinese medicine, it will be time 
to take up the problem of teaching those still in practice something of modern medicine. 
If a doctor trained in the old Chinese medicine wishes to have a modern training, he 

· might be accepted by a special me~ical scho~l.. At prese~t. a large num):>er of you~g 
men trained m the· schools of Chinese medicme are said to take special courses m 
Japanese schools and to return to China as physicians practising modern medicine. 

MEDICAL SUPERVISION AND REGISTRATION. 

Medical education in all its aspects is within the competence of the Ministry 
of Education, which is responsible for supervising and registering all medical ~olleges 
and special schools. • This Ministry has pro~ulgated. all the rules ~nd reg.ulahons for 
registration. The fact that there 1s no techmcal adv1ser or expert m medical matters 
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in this Ministry is considered to be a drawback. It is di.fficult to decide on sui~a~ility 
for registration on the sole basis o~ the answers to qu.estwns sent out ~y the Mm.Istry. 
A personal investigation by a medical expert would •. 1~ many ~ases, ~1eld better mfor
ruation to decide what steps should be taken. Th1~ IS true m a. still greater. d~gre.e 
when local authorities and school boards should be mftuence~ to Improve ~heir m~h
tutions, and especially if new schools are to be established-a.e., new special medical 
schools. k d fi · 

. If this view should be accepted; it is not within my competence to rna e e mte 
proposals on the arrangements to be made. The Ministry is alone competent in this 
matter. Nevertheless, I may be permitted to make certain ~ugges~ions.. . 

A special section for medical education. might be es~ablished m ~he Depa!t!llent 
of Higher Education or a medical expert might be appomted to adVIse the 1\hmstry. 
Another method would be to utilise the Commission on Medical Education, which 
could be considered as an advisory body to the Ministry. The Commission would 
require a permanent secretariat-a medical secretary, with. the n~ces.sary assista':lts. 
It should be the duty of this secretary to make personal mveshg~tu;ms of medical 
institutions established or planned. He would report to the Commission and to the 
llinistry. The Commission would use his reports as a basis for its advice to the Ministry 
and the latter could base its decisions upon these reports. When we remember that, 
in addition to training doctors, all problems concerning the training of midwives, 
dentists, pharmacists, nurses and medical technicians are under the control of the 
llinistry of Education, and that this training is in full evolution, it does not seem 
superfluous to have an advisory organ with special medical knowledge. 

The registration of medical colleges and schools is, I understand, a part of the 
enormous work carried on by the Ministry of Education in supervising and registering 
the universities in China. I am told this work has improved higher education in China 
to a considerable degree ; has led to the abolition of many inefficient smaller university 
schools, and developed the remainder along proper lines. Nearly Jo,ooo students 
are now educated yearly in the universities of China. 

The registration of medical colleges and schools should have the same objects, 
but in this connection there are special conditions to consider. The great need of 
doctors in China makes it necessary not to go too fast in closing schools of lesser value 
as long they are administered in an honest way. . . 

Besides the colleges of high standing there will always be some not up to the full 
standard, but which are nevertheless doing valuable and honest work. They ought 
to be encouraged to reach the standard as rapidly as possible, and in the meantime 
they should receive provisional registration. There are now medical schools which 
should not be registered even provisionally, and more of these may develop in the 
future. The best way would be to close down such schools. Nevertheless, the question 
should be considered if this is justifiable before new schools are established. An 
attempt to regulate, to amalgamate or to improve these schools should first be made. 

Decisions on all t~ese questions-registration and judging the work of the schools, 
proposals for regulation and improvement-can only be reached after thorough 
personal inv~tigation by a !f!edic.al supervisor or expert. . 

. The req~rrement of registration doe~ n.ot appear at present to include the four 
!latiOn_al ~ed1cal co~l~g~s. Neverthele~s. 1t IS necessary ~o subject them to the same 
mvesbgah?n and cnhc1sm. It seems difficult t? deny registration to a college because 
som~ defic1ences are found, and at the same hme take the registration of a national 
med1cal coll~ge fo! granted although its deficiencies are greater. 

The regiStration of p~ysicians in China is difficult, because it is impossible, at 
present, to prevent unregu;tered doctors from practising medicine. Various methods 
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of registration may be followed. The most natural method would be first to register 
t~e physicians now in practice and then the graduates from the definitely or provi
SIOnally registered medical colleges and schools. After registration, they are justified 
in asking for authority to use a title indicative of their profession, but it would be 
desirable to permit the use of one title for physicians graduated from a medical college 
and another for physicians graduated from a special medical school. This distinction, 
at least, will be found necessary, and it will be demanded by graduates from the colleges. 

The great question as regards registration is what policy to adopt in respect 
of the old Chinese medicine and the million " doctors " now practising this method. 
To understand this very complicated problem it is necessary to consider the present 
position of Chinese medicine. 

The leaders of the "Academy of Chinese Medicine" informed me that Chinese 
medicine was founded 2600 B.c. and completely elaborated under the Han Dynasty 
about 200 s.c. The Chinese Medical Book was compiled for public use under Imperial 
order 250 years ago. Up to the present, not less than 2,300 Chinese medical books 
are in wide circulation and are studied just as in older times Galen and Hippocrates 
were studied in Europe. Chinese medicine seems to be based partly on observations 
and investigations, partly on philosophical speculations. Compared with the West, 
the standard of medical knowledge seems to have been rather high in China in olden 
times. The main object of this system was to find remedies for disease and about 
3,000 varieties of Chinese medical preparations from all kinds of sources are said 
to be in current use to-day. These are, as a rule, given in very complicated prescrip
tions. The use of acupuncture is also still very common. 

Although old Chinese medicine is practised by all native practitioners and 
although it is taught in about 15 medical schools and by a large number of medical 
organisations in addition to its use of the apprenticeship system, it appears to be 
undergoing dissolution to some extent, and to be losing the confidence of the people. 

In addition to the scientific study of the anatomy and physiology of the human 
body, there appear to be two advantages in modern medicine, which have made 
it superior to Chinese medicine in daily practice. First comes nosography, the 
knowledge of the different diseases, which has been acquired during the last two centu
ries in Europe. The practitioner of Chinese medicine knows nothing about the various 
diseases and is therefore not able to make a diagnosis. Only the most common 
epidemic diseases are described and known by name. The treatment is still purely 
symptomatic, resembling in this repect all other quack treatment. The second 
advantage is the modern knowledge of surgery and infectious diseases. The Chinese 
consider that the real superiority of modern medicine is in the treatment of surgical 
diseases and especially diseases of the eye. · 

The introduction into Chinese medicine of modern medical ideas is frequently 
seen. In addition to the old drugs, more and more patent medicines of foreign origin 
are given nowadays to the patients by the native practitioners. In the " Chinese 
medicine" hospitals we found patients diagnosed as having malaria, dysentery, 
typhoid fever, etc., and when there was fever the temperature was taken, but as 
a rule the diagnoses were " cold ", " weakness ", " pains " or some other quite un
specified morbid condition. 

In the most modern schools of Chinese medicine there is a rather interesting 
movement to create a new "Chinese medicine" by a "co-operation between foreign and 
Chinese medicine". The leaders of the Shanghai College of Medicine, established in 
1927, seem to think such a co-operation w~mld save ~~e p~;stige of Chinese medic~ne ; 
it would be a "revolution in the old Chmese med1cme , but they would contmue 
to " fight hard for the value of our medicine ". 
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Schools of Chinese medicine are said to have been numerous some I,ooo years 
ago but later they shut their doors. The~e was a .kind of school at the Imperial Court 
where the students studied the old class1cal med1cal books. Nowadays, a new move
ment is observed. Schools of Chinese medicine have been established during the last 
IS years, at the same time as many sch?ols of. modern medicin~ were being cre~t~d, 
and new schools are still being orgamsed-s.e., the Shanghai College of Med1cme 
in I927. When we visited these schools, we were i~forme.d. that t~e. co';lrse ~akes 
five years, two for theoretical work and three for practical chmcal tratmng m Chinese 
hospitals or outpatient clinics ~ttached t<? .the schools, or the. students. may s~rve 
three years as apprentices to pnvate prachboners. The th~orehcal teachin.g IS g1ven 
in the form of lectures. We were told that anatomy, phys1ology and chermstry were 
taught during the first year, ~he instruction in these subjec!s being based. partly 
on Chinese, partly on \Vest ern 1deas. There were no laboratones or other equ1pment, 
no text-books in use ; a few anatomical charts were the only aids to teaching. 

This modern movement in the old Chinese medical world seems to indicate that 
the ideas of modern medicine are beginning to penetrate even into the practitioners 
of that method, but the whole problem must be considered, when the question is 
raised of the registration of physicians in China and of what position should be taken 
by the Ministry of Education in regard to such schools. It must be admitted that 
nowadays old Chinese medicine must be considered as quackery even if more of the 
Chinese drugs are found to have a value yet unknown to modern medicine, but it 
will be very difficult to prevent the Chinese from seeking medical relief from doctors 
of Chinese medicine and just as difficult to prevent a steady recruitment of new 
practitioners of this type. 

When an ever-increasing number of Chinese physicians trained along modern 
lines come from the medical schools, the people will begin to appreciate more and 
more that there may be various kinds of doctors but there is only one science and one 
art of medicine. I believe this evolution would be hastened if the students in the 
medical colleges and in the special medical schools were required to take a course of 
medical history including the history, the philosophy and the materia medica of old 
Chinese medicine. This would give them a better understanding of the kind of compe
tition they will meet in their future practice. The best way to combat the superstitions 
of old Chinese medicine is to bring them out into the daylight.' The modern Chinese 
doctor must know them, so that he may be able to educate the people concerning 
them. . 

CONCLUSIONS. 

I have summarised below my conclusions as to the policy I should venture to 
recommend for medical education in China in the near future. 

_I. There should be two kinds of institutions for medical education: (a) The 
med1~~ college; (b) The spe~ial medical school. The medical college should produce 
phys1c~an~ and teachers ?f h1gh tfpes ; the standard should be as high as in most 
countnes m Europe and m the Umted States of America. The special medical school 
should train practitioners of medicine in a shorter course, but the standard should be 
such that the graduates from these schools could do reliable medical work. 

2. The Nati<?n~ Gove~nment sh?uld seek first to improve, develop and support 
adequately the ~Xlsh.ng Nahonal Med1cal Colleges, which are under its direct control. 
The Central Umvers1ty Medical College in Woosung-Shanghai needs reconstruction; 
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it should have a large modern teaching hospital as its centre and the institutions for 
medica~ t.eachinl? ne~d rebui~ding and to be in d!rect connection with the hospital. 
The Petpmg Umverstty Medtcal College also reqmres complete reconstruction of the 
teaching facilities and laboratories in fhe College, an enlargement of the attached 
~ospit~ and sufficient financial support for both. The premedical teaching should, 
tf posstble, be removed from the Medical College to the department of science in the 
National Peiping University. 

The Sun-Yat-Sen University Medical College stands in most need of enlargement 
of the hospital and of the facilities for clinical teaching. The Tungchee University 
Medic,al College in Woosung-Shanghai needs improvement and more adequate support 
for the clinical teaching and for the theoretical institutions in the Paulun Hospital 
in Shanghai. :rhe teaching of chemistry and physics in the department of science 
and of physiology and anatomy in partly new buildings in Woosung will make it 
difficult to unite all the teaching in one institution. When more medical schools are 
organised in the future, the possibility of converting the Tungchee Medical College 
into a post-graduate school or of amalgamating it with the Central University College, 
should be considered. The Mukden Medical College should be given assistance so that 
it might become a university medical college by attaching it to the North-Eastern 
University. . 

In the immediate future no more national university medical colleges should 
be established. The Government should concentrate on the development of special 
medical schools ; they represent the basic training necessary for all types of physicians. 
After the fourth year, further specialisation could be carried out. 

3· The standard of a medical college should be : secondary education in senior 
middle school or entrance examinations of a similar standard ; two years pre-medical 
work in the department of science in a university or in the college itself, and four years 
medical training in the college plus one year as intern in the college hospital or other 
accredited hospital. 

4· A modern teaching hospital of about 30o-400 beds and an out-patient clinic 
should be attached to the college. The hospital should have departments for surgery 
and for medicine with special wards or beds for at least 30 tuberculous cases and with 
beds for communicable diseases, for obstetrics and for the minor specialities. The 
students should work in the wards and in the out-patient department during the 
last twenty-four or thirty months of the four-year course. 

5. Chinese should become the language used in teaching in all the national 
colleges as soon as possible, but the students ought to learn at least one or two foreign 
languages, according to the choice of the college or of the State. 

6. The National Medical Colleges should have accommodations for at least 30, 
and better, for 50 students in each class. The students' expenses should be as low 
as possible, not only as regards fees but also for board and lodging in dormitories. 
When the students graduate on the completion of the final examinations and after 
the intern year they should be given degrees-for instance, Doctor of Medicine. 

7· Private medical colleges should be encouraged to attain to the same standard 
but they must be permitted to have a smaller teac~ing hospital and then only allowed 
to train a smaller number of students. The hospttal should have at least 200 beds. 

8. One of the main objects of the national medical colleges must be to produce 
graduates able to continue their education and become teachers in the diffe!ent medical 
sciences and specialities. For this reason it is to be. hoped tha~ a suffictent number 



of scholarships can be provided for promising work~rs ; ~so that more. and more· 
posts for assistants and instructors ma_y become avrulable m the theorettcal as well 
as the clinical departments. of the medtcal colleges. · 

9- The object of t~~ Special Medical Schools ~hould be to produce a larger 
number of medical practitioners. The entra~ce reqmrements should be lower than 
those of the medical colleges and the course m the school should be shorter. 

10. The entrance requirements shou_ld be graduation from 11; co'!rse. of s~ience 
in a senior middle school. If thought desuable, an entrance exammahon m Chinese, 
English and mathematic~ might be given. The _cour~e should last f~m.r years, ~he 
last thirty-two or thirty-s~ last ~~nths years ofthis bemg deyoted to ch';11cal te~chi~g 
in the hospital and out-pat~e!lt clm_1c, the first one and one-t.h1rd year t_Q .mstruchon m 
the pre-medical and pre-clmtcal sc1ences. It would be advtsable to dtvlde the school 
year into trimesters of II weeks e_ach. The sch~ol should be attached to a modern 
hospital of at least 300 beds ~~~h an ~m.t-pahent departme~t an~ _all the usual 
clinical departments because chmcal trrumng must be the bas1c trrunmg of general 
practitioners. The students should be encouraged to take a fifth year as intern in a 
hospital but it should not be obligatory. 

II. The first of these special medical schools should be organised by the Govern
ment and under its control as an experimental national chinese school of medicine. 

12. If this type of medical school should prove satisfactory, more special schools 
should be organised in future in other cities and provinces. The aim should be 
to have a special medical school in each province. The idea of establishing a special 
school in connection with the existing medical colleges should not be encouraged 
because these colleges do not have sufficient facilities at present to provide for proper 
training of this kind. It would be more useful to attach to the medical colleges, schools 
for pharmacists, dentists and technicians, just as a nursing school should be attached 
to the hospital. Private special medical schools should not be allowed except under 
very special conditions. . 

13. It is necessary that the teaching in the four-year course should be done in 
a thorough and conscientious way by teachers of high scientific standing. To prevent 
the establishment of bad schools it is necessary to adopt high requirements before 
authorising and registering such schools. First of all there must be a modern hospital 
with 3oo-4oo beds as a centre for the school. The minimum should be 300 beds and 
an out-patient department. Then there must be suitable accommodation for teaching 
and laboratory work and for instruction in all the theoretical subjects. There must 
be a faculty of well-trained specialists, Chinese or foreign. The teachers in the impor
tant theoretical subjects should be full-time. In the clinical subjects the teachers 
sho~ld be ~owed to have private consultations in addition to their hospital work. 
Unt~ ~here ts assurance that these requirements will be fulfilled no provincial or 
mumc1pal Government should be permitted to establish a special medical school. 
However, when the local Government is willing to establish a modern hospital, 
the central Government should, if possible, give the help and funds necessary· for 
establishing a provincial medical school. . 

14. Th~ teaching in the special medical schools should be given in Chinese, 
and one fore1gn language should be required. I presume it should be English. 

15- The srecial medica[ schools_should be able t? teach a large number of students. 
l:e first schoo shoul~ commence wtth 6o students m each class and later, if possible, 

ts number should be mcreased to 100. The course should be as inexpensive as possible 
for the students. · 
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16. An examination should be given after the second trimester in chemistry 
and physics, after the. fou~t~ trimest_e~ in anatomy,. physiology and bacteriology ; 
after the fourt_h_ year m chmcal med1cme, pathology, pharmacology, public health 
and legal med1cme. There should be a final practical examination in the clinical 
branches. The central authority should send inspectors to supervise the examinations. 

17. When the student graduates he should be given a degree-for instance, 
Licentiate of Medicine. If he desires the degree of Doctor of Medicine he should be 
able to earn it by taking post-graduate work and further training as an intern in a 
recognised hospital. An attempt should be made in the future to organise post
graduate teaching for these and other practitioners. 

18. Registration of Medical Colleges and Schools. The Ministry ·of Education 
. should require that all the national medical colleges and national medical schools 
should at least attain the standard required for the registration of other schools. 
If there should be private medical colleges, not quite up to the same standard but . 
doing honest work in training physicians, they should be registered provisionally 

. for a limited period and be encouraged and assisted to improve. They should not be 
forced to close so long as the need for trained doctors in China is so great. The 
badly run private schools should not obtain such provisional registration. and their 
graduates should not be registered as physicians. If they cannot give reasonable 
guarantees of improvement in the near future the question of closing them should 
be considered. Private colleges \ihould not be permitted to become special medical 
schools with four-year courses unless they fulfil the requirements for these schools. 

The policy to be adopted regarding the schools and practitioners of old Chinese 
medicine should be given special consideration in the future. 

19. The question of training midwives, dentists, pharmacists, nurses and techni
cians should be considered by the Commission on Medical Education. This Commission 
should be the permanent advisory organ of the Minister of Education. It would 
be very useful if some medical expert could be closely attached to the Ministry as 
Counsellor .or Adviser or as permanent Secretary to the Commission on Medical 
Education. . 

The inspection of the different medical institutions, the promotion of improve
ments and the organisation of new schools should be done by means of actual visits 
by a medical expert. He would report to the Ministry and to the Commission on 
Medical Education. 

20. I would propose the following programme for the first three years : 

(a) Reconstruct the University Medical Colleges in Shanghai and Peiping, at 
the least; support the Sun-Yat-Sen University College with the necessary funds. 

(b) Organise the first special medical school; -
(c) Encourage as many provincial or municipal governments as possible to build 

hospitals as a preparation for the creation of· special medical schools ; . 
(d) Give provisional registration to good private medical schools now operating 

and encourage them by grants-in-aid to come up to the required standard. 
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Appendix 1. 

REGULATIONS GOVERNING THE ORGANISATION OF UNIVERSITIES. 

PROMULGATED JULY 26th, 1929, BY THE MINISTRY OF EDUCATION. 

Article IV - Unive~ties shall be divided into colleges of general arts, sciences, 
law, education: agriculture, engineering, commerce, and medicine. 

Artide VII. - The college of a university or independent colleges may give 
special courses. 

Article XXI. - The length of courses in universities shall be five years in the 
college of medicine and four years for all other courses. 

REGULATIONS GOVERNING THE ORGANISATION OF SPECIAL SCHOOLS. 

PROMULGATED BY THE MINISTRY OF EDUCATION ON JULY 26th, 1929. 
Article IX. - The length of course for a special school shall be 2 or 3 years. 

REGULATIONS GOVERNING UNIVERSITIES. 

PROMULGATED BY THE MINISTRY OF EDUCATION ON AUGUST 14th, 1929. 
Article II. -A university must, according to Section I, Article V of the Regula

tions governing the .organisation of universities, have at least three colleges, and in 
accord with the purpose of education of the Chinese Republic and the principle of 
emphasising practical sciences in universities, a university must include a college 
of science or one of the colleges of agriculture, engineering and medicine. 

Artide X. - The minimum standard of annual current expenses and initial 
expenses (including funds for construction and equipments) for university colleges 
or independent colleges shall be temporarily fixed as follows : 

College or Department Initial Expenses Annual Current Expenses 
(In Mexican dollars) • 

College of General Arts or Department 
of General Arts. • . • . • • • • 

College of Sciences or Department of 
Science . . . . . . . . . . . . 

College of Law or Department of Law • 
College of Education or Department of 

Education . . . . . . . . . . . 
College of Agriculture or Department 

of Agriculture • • • • • • • • • 
College of Engineering or Department 

of Engineering • • • • • • • • • 
College of Commerce or Department of 

Commerce . . .. . . . . . . . . 
College of Medicine or Department of 

Medicine" . • . . . . . .. . . . 

100,000 

200,000 
100,000 

100,000 

150,000 

300,000 

100,000 

200,000 

1 The11e are worth normally about 40 per cent of the gold dollar. 

So,ooo 

150,000 
8o,ooo 

So,ooo 

150,000 

200,000 

8o,ooo 

150,000 
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Appendix 11. 

REGULATIONS ON THE GIVING OF SPECIAL COURSES IN COLLEGES (1930). 

Article XXII. - Colleges of universities or departments of independent colleges 
may give special courses in such subjects as education, physical education, municipal 
administration, home economics, fine arts, journalism, library administration, medicine, 
pharmacy, and public health. 

Article XXIII. - The Party principles, military training, Chinese and foreign 
languages shall be required in connection with any of the special courses given. 

The apportionment and standards of curricula of the different special courses 
shall be given in separate orders. 

Article XXIV.- Admission to the special courses shall be granted to a successful 
candidate in an entrance examination who possesses a diploma from a senior middle 
school or a school of like standing. • 

Article XXV. - The term of special courses shall be two or three years, but in 
the case of the special course in medicine one year of practical work shall be required 
at the completion of its three-year curriculum. 

Article XXVI. - At the completion of a special course, students who have 
fulfilled all requirements for graduation shall be given diplomas by the universities 
or colleges. 

Article XXVII. -Article XIII and Article XVII shall apply likewise to special 
courses. 

Appendix Ill. 

MiDWIFERY EDUCATION. 

Objectives. 

I. National Midwifery Schools (Two-Year Course). 

(a) To produce " quality " ~idwives. . . . . . . 
(b) To train teachers, supervtsors and adrmmstrators for provmctal m1dw1fery 

training centres. 
(c) To give post-graduate course (first midwifery school only). 
(d) To give higher normal course to produce teachers for two-year course 

(first midwifery school only). . . . . 
(e) To demonstrate city co-operation scheme w1th local health orgamsabons 

(first midwifery school only). . . . . 
U) To be responsible for at least five provmctal trammg centres. 

II. Provincial Midwifery Training Centre (Six-Month Course). 

(a) To produce " quantity" midwives. · 
(b) To demonstrate maternity and child health in rural areas. 
(c) To co-operate with rural educational ~r h~alth. orga~isa~io~s. 
(d) To train and supervise the old-type mtdwtves m the1r distncts. 
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III. Local Training Classes (Two-Month Course). 

(a) To improve the technique of old-type midwives. 
(b) To train the" old women" 1 for opportunities of health education. 

The eventual objectives of " Maternity and Child Health " are : 

1. Training of Ioo,ooo midwives in 50 years. 
2. Adequate supervision and control of midwives and midwifery education. 
3· Establishment of nationwide maternity and child health facilities. 
4· Investigation into problems of maternity and child health. 

First Five-Year Programme (1929-1933). 

Survey I. Survey of midwifery educati~n. · 

Training II. Establishment of five regional" national " normal schools : (Peiping, 
Nanking, Hangchow, Canton, Hankow) (1932). 

III. Establishment of one" provincial" school in each province (1933). 

IV. Sufficient strengthening of facilities of the first national school to obviate 
necessity of sending individuals abroad who are to staff the " national " normal 
schools. To develop the first national also into a" higher normal". 

Administration V. Administration-through medical inspectors supervising : 
Establishment of adequate supervision and control of midwifery. 

Investigation VI. Investigation-medical problems of M. & C. H. 

To have the above-mentioned objectives carried out successfully the following 
points should receive consideration : 

I. General education, to awaken the mass of people ; secure a health 
conscience ; to demand better health. 

2. General environment to be corrected. 
• 3· Personnel should be carefully selected and properly trained. 

4· Adequate financial support and freedom from political changes. 

If the first three are expected to be satisfactorily carried out, there should be a· 
· centre available for training the following personnel : . 

Physicians, Nurses, Public Health Visitors, Social workers, Midwives. 

Satisfactory t~aining in matem~ty_ and child health requires a citywid~ child 
health prograll?me if the_gener3;l_p_ublic IS. t~ be afforded the required care and d there 
are to be s~ffic1ent teaching facilities. Pe1pmg has a population of I,ooo,ooo, there are 
about So b1r~~s a dar.a!ld 20 out of ~he So die each day. To lower the mortality and 
to set up trammg facilities, the followmg should be established immedi.ately : 

I. Eleven free medical consultation stations-one in each police district
for expectant mothers, well infants, post-partum mothers and any 
gynrecological conditions ; 

1 Now acting aa midwives. 
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2. F~ee ?eli very service ; there should be at least 25 publicly employed 
m1dw1ves to care for the very poor people who are unable to engage 
even the old-type midwives; 

3· A city maternity hospital of at least 200 beds to care for expectant 
mothers, confinement cases and other complicated conditions. 

The above three activities will be a part of the city child health programme. 

City Maternity Hospital. 

(a) Building and ground from local municipal Government. 

(b) Expenses : 
I. Remodelling and equipment $15,000 (contribution from 5 co

operate institutions $3,000 each). 
2. Running expenses $6o,ooo per year. This sum can be collected by 

obtaining one-fourth of the total from each of the following : the 
city Government, co-operative institutions, students and patients 
(4,000 cases per year). 

(c) Staff : 
I. Administrative ~esponsibility. Local Child Health Institute. 
2. Teaching and supervisions from co-operative institutions : 

(d) Students : 
Medical: 
Maternity nurses : 
Midwifery students : 
Social workers : 
Public Health Visitors 

30= 5 X 6 (S in one group for two months). 
100 = 25 X 4 (25 in one group for three months). 
100 = 25 X 4 (25 in onegroupforthree months). 
20 = 5 X 4 (Sin one group for three months). 
30 = 10 X 3 (10 in one group for four months). 

A complete city scheme will strengthen both the provincial and the national 
programme. In other words, the national programme must first be applied to one city 
in one province, then be copied elsewhere. 

PROVINCIAL TRAINING CENTRES. 

Staff: 

(a) Teaching staff-graduate from the " Higher ~ormal Course". 
(b) Technical staff-graduates from the " Refresher Course" and training 

centres. 

Students : The students will be selected from the respective villages to which they 
will return for service after the course is finished. Every population unit of 3,400 should 
send one student. The size of each class should be limited to not more than IS ; this 
figure is based on the amount of field teaching facilities available. 
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Take Hopei Province as an example-population about JO,ooo,ooo, number of 
births 900,000, if the estimated birth rate is 30. The number of midwives required 
is iJ,OOO and this number should be produced within 30 years' time. ·There should be 
xo provincial training centres. With 15 students in each class, each centre will be 
able to produce 30 graduates each year and 300 from the ten centres. Then we may 
expect to have 9,000 six month graduate midwives at the end of the 30th year. 

Support : The tuition, room and board should be paid by the government that 
will employ the student on graduation. 

Buildings : A Chinese building in the country style with about 2o-25 rooms to be 
provided by the local Government. 

15 beds 
15 beds 

Maternity home • • 
Students dormitory . 
Staff dormitory 
Class-room . . . • . 

2 members 
30 members 

Budget : 

I. Capital = $850 

Beds and Beddings for 15 patients 
Equipment for School . . • • . 
Equipment for Maternity Home . 
Others . . . . • . • . . . • . 

Total • . • • . • • 

2. Annual Expense= SJ,OOO. 

Salaries and wages : Chief Midwife . . 
Assistant Midwife. 
Intern Midwife . 
2 servants 

Food for patients & staff (x8) 
Supplies . . . . . • . . • . . 
Maintenance . . . . . • . . • 

Total (per month) 

. . 

8 rooms 
7 rooms 
3 rooms 
2 rooms 

s 
150 
2po 
400 
100 

85o 

s 
50,00 
40,00 
10,00 
10,00 
90,00 
30,00 
20,00 

. S25o,oo = S3,ooo 
per year. 

September 1930. (Signed) Marion YANG. 

PROVISIONAL REGULATIONS FOR THE STANDARDISATION OF NATIONAL 
MIDWIFERY SCHOOLS. 

SECTION I. GENERAL PRINCIPLE. 

"d ~rtide ~· A midwifery school shall have for its aim the training of competent 
m• dwlvt:-; With the purpose of enabling them to teach or practice midwifery after gra ua 1on. 
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SECTION II. ENTRANCE REQUIREMENTS. 

Article 2. All candidates for the entrance examination of midwifery schools shall 
be 

(a) Either a graduate of the junior middle school; 
(b) Or a person having qualifications equal thereto. 

Article 3. Only female students between twenty and thirty years of age shall 
be admitted to the midwifery schools. 

SECTION Ill. NUMBER OF STUDENTS TO BE ADMITTED. 

Article 4· The number of students to be admitted in any school shall not exceed 
twice the number of beds in the maternity hospital affiliated therewith. 

SECTION IV. COURSE OF INSTRUCTION. 

Article 5. The course of instruction in all midwifery schools shall be two academic 
years. 

Article 6. The subjects to be given in the two semesters of the first academic 
:year shall be as follows : 

Subjects 

Ist Semester. 

Anatomy .. 
Physiology . 
Nursing . . 
Bacteriology 
Materia medica 
On duty. . . • . . . • • 
Practice in maternity ward 

Total • 

2nd Semester. 

Anatomy. • • • 
Physiology • 
Urinalysis • 
Midwifery . • • . . . . . . . • • 

· The care and feeding of children • 
First aid . . • • . 
On duty. . • . . . • . . 
Practice in maternity ward . , 

Total 

Number of hours 
per week 

4 
3 
I 
2 
2 

20 
I2 

44 

4 
3 
I 

4 
2 
I 

I7 
I2 

44 
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. The subjects to be given in the two semesters of the second academic 
year shall be as follows : 

Subjects 

ISt Semester. 

Midwifery . • . . . • . . • • 
Gyneacology . • • . . . . . • 
The care and feeding of children 
Clinic . • . . • . • · · · 
ClaS:S demonstration • • • . · • 
On Duty. . . • . . . •• 
Practice in maternity ward 

Total 

2nd Semester. 

Abnormal midwifery • . . • . 
Dietetics • . . . . • • . . . • 
Dermatology . . . . . . . . • 
Practice in maternity ward, etc 
On duty. . . • . • . • • • .· 

Total 

• 

Number of hours 
per week 

4 
2 
2 
2 

4 
IO 
20 

44 

2 
I 
I 

IO 
_E.. 

44 

Arlide 8. In the maternity ward practice, every student shall individually, or 
in groups of not more than three, take charge of delivery and th.e post-natal mot.her 
and baby not less than twenty-five times. The students are reqmred to take detatled 
notes relating to the maternity ward practice. 

SECTION V. THE FACULTY. 

Afticle 9· The faculty members in all midwifery schools shall be composed of the 
following : . 

x-. One president who shall be either a midwife or a doctor of Medicine 
(specialised in obstetrics) registered as such with the Ministry of Health. 

2. A number of doctors and midwives graduated from schools registered 
by the Chinese or foreign Governments. 

SECTION VI. NECESSARY EQUIPMENT. 

Article 10. Every midwifery school shall maintain a maternity hospital in which 
a suitable number of beds shall be maintained for a certain number of students and a 
new bed shall be added for an increase of every two students. In the second academic 
year, every student shall take charge of at least twenty-five deliveries. 

Article u. In the maternity hospital affiliated with a midwifery school there shall ' 
be a properly equipped delivery room with equipment for laboratory and sterilisers. 

Article 12. There shall be one or more isolation wards in the maternity hospital 
affiliated with a midwifery school. 



-47-

SECTION VII. EXAMINATION AND SCHOLASTIC RECORD. 

Article 13. All the examinations in midwifery schools shall be strictly conducted. 
Article 14. Attention should be given to the average daily marks. Marks for 

practice in the maternity hospital may average over half of the marks given for the 
semester or academic year. 

Article 15. An examination shall be given in each subject on the completion of 
such subject and at the end of each semester and academic year. 

Article 16. In the graduation examination, the National Midwifery Board shall 
be notified to send a person to conduct the examination in compliance with the 
regulations governing public examinations. 

Article 17. The students shall submit the notes taken during practice to the 
instructors to be graded. 

SECTION VIII. REVENUE AND EXPENDITURE. 

Article 18. All midwifery schools shall be provided with a reliable sinking fund 
or some other reliable sources of income to meet the annual expenditure. 

Article 19. Any midwifery school which has rendered valuable service to the 
community shall, after actual investigation by the National Midwifery Board, be 
recommended by the latter body to the central or local Government for subsidy. 

SECTION IX. SUPPLEMENTAL. 

Article 20. These regulations shall take effect from their joint promulgation by 
the Ministries of Education and of Health upon the recommendation of the National 
Midwifery Board. 

Article 21. All amendments to these regulations shall, upon the recommendation 
of the National Midwifery Board, be promulgated jointly by the Ministries of Education 
and of Health. 

Appendix IV. 

ITINERARY. 

The Professor FABER left 1930. 

Copenhagen • August 30th Hong-Kong November 1st 
Berlin . 31st Canton . . . .. 2nd . .. 
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Mukden .. nth Nanking .. 13th 
Peiping 15th Shanghai .. 16th .. 

27th Tientsin . . October 3rd Tsingtao .. 
Tsingtao. 7th Dairen . December 4th .. 

Harbin . sth Tsinanfu .. 9th .. 
Nanking. .. 12th Moscow .. 15th 
Shanghai. •• 15th Berlin. . .. 17th 
Hangchow • .. 26th Copenhagen . .. 19th 
Shanghai .. .. 28th 
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PREFACE 

During its twelfth session, the Health Committee had before it a memorandum 
prepared by Dr. JrrrA, member of the Committee, and Dr. VAN DER PLAATS, radiologist 
at Utrecht, on the dangers that may be entailed by the use of X-rays. 

In accordance with the Health Committee's' recommendations, the Health admi
nistrations in various countries were invited to supply information on the regulations 
in force in this connection. 

The Health Organisation secured the valuable services of an eminent radiologist, 
Dr. H. WINTz, Professor of Clinical Gynrecology at the University of Erlangen, who 
undertook to prepare the present report on the basis of the information thus collected. 
In drawing up the report, Professor WINTZ was assisted by Privatdozent Walther RUMP, 
Ph.D., who has special knowledge of the subject. 

The Health Section appreciates the painstaking care with which the authors have 
done their work and desires to extend its most cordial thanks to them. 

1:1 ealth Section of the Secretariat 
of the League of Nations. 
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INTRODUCTION 

The use of Roentgen, radium and ultra-violet rays in medicine is still in its infancy 
as a science; in a very short space of time, it has, however, acquired considerable 

· importance. Outside the medical field, the technique of Roentgen and ultra-violet 
irradiation has also been turned to account in the examination of materials. 

The practical uses of Roentgen, radium, and ultra-violet rays thus concern a very 
large section of the public, and, since both the rays emitted and the apparatus are 
attended by certain dangers, protective measures are necessary. 

In the following pages, I shall first discuss the processes and conditions on which 
the protective measures are based. 1\fy observations will, however, need to be supple
mented as time goes on, for a subject in so fluid a state of development cannot be 
adequately surveyed at any arbitrarily selected point of time. · 

That rays may prove dangerous to the human organism was established in the 
first days of experimental tests with Roentgen and radium rays. Through negligence 
or ignorance many research workers and doctors sustained injuries or even lost their 
lives. 

Knowledge of the deleterious action of the rays does not, however, dispose of the 
problem of protection ; far from it. For effective protection from injury means, not only 
eliminating the damaging action of the rays, but also removing all the dangers that 
accompany the generating process and the whole or the work in this field. 

The matter of this survey thus falls automatically under the following headings: 

I. Protection from direct injury by rays. 

II. Protection from the accidents that may be caused by the generating plant. 

III. Protection from unhealthy conditions in working premises (hygienic 
measures). 

IV. Protection from the dangers of fire or of gas poisoning in the event of 
X-ray films catching fire. 

• I io, 

Regulations designed to provide against these dangers are in force in all countries. 
So far, hygienic measures have received least attention, but underestimation of their 
importance undoubtedly brings as many dangers in its train as the absorption of rays 
by the organism. In reading some of the regulations, it is indeed hard to resist the 
impression that the dangers of injury by direct exposure to radiation have undoubtedly 
been overestimated. Where health and life are at stake, regulations cannot, admittedly, 
be made too severe; it must, however, be borne in mind that such regulations restrict 
in some measure the scope of the work, thereby setting a limit to the beneficial action 
of the rays. The legislating authorities must therefore steer a middle course between 
this Scylla and Charybdis. For this very reason the whole problem is not as simple as 
it may perhaps appear to the onlooker. 



Chapter I. 

PROTECTION AGAINST THE DANGERS CAUSED BY RADIATION, 

Protection measures are required : 

A. Generally for persons who, for professional reasons, or owing to the special 
location of the premises in which they work, are in proximity to sources of short
wave radiation, that is to say : 

1. The director of the establishment (the doctor); 

2. The establishment staff operating the controls of the source of radiation 
(X-ray apparatus, quartz-mercury lamps, etc.); persons engaged in putting 
up radio-active substances into containers ; 

3. Persons remaining in rooms in the vicinity of sources of radiation 
(X-ray establishments, radio-active substances). 

B. In cases where short-wave radiation is applied to human beings (examina
tion with X-rays and ultra-violet light, therapeutic treatment with X-rays with the 
radiation of radio-active substances, with ultra-violet light and with cathode rays). 

A. PROTECTIVE MEASURES FOR PERSONS REMAINING IN PROXIMITY TO SoURCES OF 

SnoRT-,VAVE RAvs. 

In gauging the injurious effects of radiation on the human organism, reference 
may be had, by way of comparison, to the action of poisons. In toxicology the most 
important thing to know is what quantities are harmful and what quantities can certainly 
be tolerated by the body without ill-effects. Such standards also apply in the case of 
radiation. 

In the therapeutic application of radiation, the idea of the tolerance dose is a 
current notion. It signifies the amount of radiation which the tissue concerned is still 
able to tolerate. Experience has shown, however, that such a dose cannot be regarded 
as entirely harmless; for even though, after its administration, the tissue undoubtedly 
undergoes none of the morphological alterations which are known as Roentgen injuries, 
yet it is left with a reduced power of resistance to otherwise inoperative influences. 
Further investigations have shown that this locus minoris resistentire is engendered 
even by doses equivalent only to 50 per cent of the tolerance dose. This holds good for 
all kinds of tissue, even though the radio-sensitivity, and thereby the tolerance dose, 
differs for each. 

The above observations show that the tolerance dose is never a harmless one and 
that tolerance doses can in no case be readministered indefinitely to any particular piece 
of tissue after the visible effects have disappeared on each occasion. 

The only dose, therefore, that could be harmless, would be one which would 
produce no effect whatever, on the particular piece of tissue concerned and could hence 
be administered ad libitum. 
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The conditions to be fulfilled by such a " tolerance dose " are thu~ very stringent, 
and would seem to warrant the question whether such a dose .can e~1st at all. In the 
first place, however, the mode of action of the rays m~s~ be briefly d•scussed. . 

If Roentgen or radium ravs are directed on to hvmg cells, part of the radiant 
energy is absorbed. The only elementary. proc~ss ~hich i~ k~own with certainty to 
occur when X-rays impinge upon a material obJect IS .the eJection of elec.t~ons. A. state 
of greater energy is thus induced in the atom. When ·~ r~verts to a cond1tion ~f.lower 
energy, a form of radiation known as fluoresc.ent radiation oc~urs: The colhs10n of 
electrons may also release the acquired energy m the form of kmellc energy (thermal 
motion) or chemical activity. . . 

If a large part of the radiation is absorbed, there 1s an acces~10n of. e~ergy to 
numerous cell molecules, the electronic paths are deflected, chemical activity takes 
place, heat and radiation are engendered. ~his ene~gy excee~s the meas.ure. which is 
compatible with the life activity of the cell; 1ts functions are d•sturb.ed or 1t d1es. . 

Such an accession of energy occurs, however, even on absorption of a very shght 
amount of radiation. Only a few molecules are stimulated, and the life activity of the 
cell is intensified. 

Similar facts have long been known in respect of light and heat. There is no 
reason for not assuming that they apply also to energy taken up in the form of absorbed 
X-rays. Stimulating effects, produced by the administration of X-rays in small amounts, 
have already been observed by numerous research workers. 

We thus reach the conclusion that a really harmless dose of radiation can only be 
said to be given if it is incapable eithPr of destroying or damaging the cells, or of 
exercising any stimulating action. 

The exact determination of such a dose would seem to be impossible. We must 
accordingly be content to speak of a harmless dose, whenever no alteration in the 
condition and activity of the body can be detected by available methods of clinical 
examination and observation. 

This, moreover, has been the principle adopted in the investigations undertaken 
with the object of determining the magnitude of a harmless X-ray dose. 

I think it necessary, however, to refer to a further point of clinical experience. 
Just as the organism is known to possess powers of habituation to certain poisons, 

so the body cells are similarly able to neutralise small amounts of X-rays. We observed 
thi~ ~pacity of t~e cells for habituation when administering therapeutic amounts. of 
radiation by fractional doses. If 100 per cent of the skin unit dose, instead of bemg 
given in half an hour, is distributed over 5 days, 20 per cent of the skin unit dose being 
given on each occasion, the biological effect is about•35 per cent Jess powerful than 
when the whole dose is administered at a single sitting. In distant field radiation, also 
we know that the conversio~ must not be made by the law of inverse squares, but that 
the computed dose must be mcreased by the amount of radiation which is termed the 
additional biological dose (" Biologische Zusatzdosis "). A.ll this indicates that the cell is 
able to deal rapidly with the en~rgy of small amounts of X-rays, and that a particular 
effect cannot ~e. secu.red by addm·g· together the several doses separately given . 

. The admm1strahon of a spec1f1c amount of radiation at one sitting thus produces 
~different effect from the gradual absorption of the same amount as occurs, Jet us say, 
m _t~e case of attendants. A. comparison of the biological action is doubtless not 
leg~~•ma~, for, when t~e absorption of rays is distributed over a lengthy period, 
habiluatlon becomes so •mportant a factor that much of the radiation taken up in the 
body ia wholly without biological effect. 
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1. The 11/agnilude of the Tolerance Dose. 

\Ve will now consider the tolerance dose with reference to the dose injurious to 
the_o~erator. W~ are tied down t~ the technical terms of measurement which apply in 
radiatiOn of patients. The foregomg observations will, however, have made it clear 
that these numerical data can only be of conditional validity. 

Reliable measurements have only been obtainable from X-ray establishments quite 
recently, when protection from rays had already received considerable attention. It 
would doubtless be interesting to go back and compute the amount of radiation 
absorbed in former years by the persons who sustained injuries. But such reconstruction 
is now impossible, for we must remember that in these cases the injuries - let us say 
severe lesions of the hands - were not caused by the radiation alone, but by other 
factors such as developing chemicals or disinfectants. The ill-effects of tainted air in 
small unhygienic X-ray theatres must also be taken into account. To this must he 
added the fact that the inadequate srreening of Roentgen tubes gave rise to fields of 
radiation that were dangerous in certain parts of the various rooms and less so in 
others. 
• Hence it is, that correct measurement only became possible for the first time in 
establishments with modern equipment and totally encased Hoentgen tubes. 

Complete protection from very short wave-length radiation (hard X-rays, gamma 
rays) is technically impossible owing to their great power of penetration; all that can 
he done is, by increasing the distance from the source and by the interposition of 
protective material, to attenuate the radiation to a point at which the residual intensity 
causes no appreciable injury to the human organism even on constant exposure. It is, 
in the nature of things, extremely difficult to assign any specific numerical value to 
such a tolerance dose, and there is consequently very little previous work in this field 
to fall back on for guidance. 

The first attempt to define the tolerance dose in terms of a numerical value was 
made by MuTsCHELLER. • He based his computations on several typically good instal
lations in X-ray establishments, and found that, in the course of one month, the staff 
absorbed 1/100th of an erythema dose (skin unit dose). On the assumption of 200 hours' 
work per month, it was concluded that radiation should be regarded as harmless if 
weaker than would be required to produce" erythema in 20,000 hours" (with 8 hours' 
exposure per day it would take about 8 years to reach the figure of 20,000 hours). 

In this form, the definition of a tolerance dose cannot be very readily used. The 
figures are obtained from a comparison of the X-ray dose measured at a particular spot 
in the radiation theatre, with the dose of radiation required to produce skin erythema 
or pigmentation under ordinary conditions of radiation, i.e., exposure for a short time. 
Account has not been taken of the fact that, when· the period of radiation is so 
enormously prolonged, the time factor (the biological additional dose) must assume 
considerably greater proportions. If we proceed to extrapolate frorri the values determined 
for prolonged and discontinuous radiation, we shall arrive at a time-factor value of 
about 10; yet, even if the specified intensity of radiation is increased tenfold, no 
erythema or pigmentation will ever be produced. Even when, under the conditions of 
less adequate protection than usually prevailed in the past, the organism received a dose 
some hundred times as great, the skin was never affected, but the injury took the form 
of alterations in the blood composition. Only after a number of years, when still higher 
doses had been repeatedly absorbed, did skin affections set in, developing, in certain 
cases, into X-ray cancer. (An attempt recently made by us to produce such skin injuries 

1 American Journal of Roenlgenol., 13, 53, 1925. 
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deliberately in animals gave a negative result; the radiation of mice with 6-60 r for an 
hour each day, on the same skin field, produced no discernible signs of a skin reaction 
even after a considerable time.) 

If 1\IVTSCHELLER's figures are to be used, it will be best to express the skin unit 
dose, i.e., the amount of radiation which, with the short-time method of administration, 
produces a definite, harmless skin reaction, in r units (international Roentgen units). 
A circular enquiry instituted at one time by Kiistner 1 yielded an average value for 
Roentgen radiation, as currently used in deep therapy, of : 1 skin unit dose= 550 R 
(without the additional dose of scattered radiation) or, since 1 R = 1.066 r, 1 skin 
unit dose= roughly 600 r. We shall be conforming to 1\IUTSCBELLER's method, if we 
disregard the time factor, in which case the tolerance dose works out at 1/100th skin 
unit dose, or 6 r per month, or, assuming 200 working hours per month, about 
1 x 10_. r/sec. 

GLOCI.ER and REuss • and BEBl\l!:EN • assume the same value, BoWERS and VAN DER 
Tm.-x • 0.7 x 10_. r/sec. BARCLAY and Cox • reported a case in which 0.007 skin unit 
dose per diem was tolerated for 6 years without ill-effects ; on the basis of an eight
hour day, this would represent a dose of 15 x 10_. r/sec. CuANTRAINB and PROFITLICB • 
compute the dose at 0.05 to 0.1 r per hour, or 1.4 x 10_. r/sec. SoLOMON' assumes that 
4,000 R per annum is harmless ; on the basis of 300 eight-hour days, this would equal" 
approximately 7 x 10_. r/sec. ScoRCHTM.\NN •, on the other hand, is of opinion that the 
tolerance dose should only amount to 1 r per month, since the ionisation of the air in 
the radiation theatre is not without importance to the staff. FRICI.E and BEASLEY • and 
JACOBSO-"' 11 took direct measurements at various clinics in Cleveland and New York, and 
found that, there, 24 R at most were absorbed per year (2.4 per cent of a kilo-roentgen 
per year) which would amount to 0.3 x 10_. r/sec. No blood changes whatever were 
observed, not even in a roentgenologist who worked without a lead rubber apron and 
absorbed about 5 R per hour (0.5 per cent of a kilo-roentgen hour) or about 150 x 1o-• 
r/sec. ( !) . 1\ly own experience would lead me to regard 10 x 10_. r/sec. as safe. Since, 
however, the general standards of safety must on no account be set too low, the admis
sible dose output " will be taken, in the following pages, at 1 x 10_. r/sec., assuming 
an eight-hour day and 300 working days per year. In the case of persons who remain 
constantly in proximity to sources of radiation giving off rays without intermission 
(radio active preparations) the tolerance dose should be proportionately reduced, so 

1 
that a dose output of T x 10_. r/sec. could be held to be harmless. 

These requirements appear, at first sight, exaggerated; for what I have defined 
as permissible absorption of radiation represents about 12 per cent of the skin unit dose. 
In connection with the question of injuries caused by pelvic photographs we ascer
tained on one occasion that the absorption of 5 per cent of the skin unit dos~ at a single 

1 Strahunth., 26, 120, 1927. 
• Forbchritu RontgeMtr., 40, 501, 1929. 
• Yortachritu RllntgeMir., 41, 245, 1930. 
• Porl1chritte ROntgeMtr., 41, 767, 1930. 
• American Jounud of Roentgenol., 19, 551, 1928. 
• Port1chritu RllntgeMtr., 38, 121, 1928. 
' Pruu de Ra.dwth~rapie profonde, Paris, 1926. 
• Fort1chritu Rllntgenllr., 42, 645, 1930. 
• -tmerican JournoJ of Roentgenol., 18, 146, 1927. 

10 American Jounud of Roentgenol., 18, 149, 1927 . 
. " !he term." dooe output" used,~ere_8n~ elsew~ere purports merely to be, 81 nearly as possible, 

a hle!al _rendenng of tbe German Doa•slelstung and must be read 81 having the meaning of 
" Doallle•atung ". 
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sitting m_ust b~ regar~ed as ~~rmless. According to the standard just set, 12 per cent 
of the skm umt dose IS admm1stered to the human organism in the course of a year. 
It is therefore an amount of radiation which can be pronounced harmless with absolute 
certainty, and, if my own experience leads me to regard ten times this amount, i.e., 
120 per cent of the skin unit dose, as harmless when distributed over a whole year, 
the most stringent requirements in respect of protection have undoubtedly been 
satisfied. The conditions laid down may, in themselves, be greatly exaggerated, but 
they can assuredly be fulfilled under present-day conditions. Careful measurements in 
my various radiation theatres have shown that a dose output of 1 x 10 .... r/sec. is 
nowhere reached. There is hence no reason to reject the standard defined out of hand 
on the plea that it would be technically impossible to attain. 

2. Means of reducing the Dose Output. 

Every radiation emitted from a source of small and limited spatial extension obeys 
the so-called law of inverse squares, that is to say, that the intensity of radiation dose 
output, varies in inverse proportion to the square of the distance from the source. The 
first requirement for effective protection from rays is therefore that the distance from 
the source of radiation should be made as great as possible. 

Furthermore, the dose output is reduced by the passage of the radiation through a 
material substance (protective material, masonry), this reduction taking place according 
to the formula: 

D -D e-P..d 
- 0. , 

D. being the dose output before passage through the attenuating material, D the dose 
output as attenuated by the material, e the value 2.718, p. the coefficient of attenuation 
and d the thickness of the material (in centimetres). The dose output of the emergent 
rays is thus the smaller the smaller the original dose output D. and the greater the 
coefficient of attenuation I' and the thickness d of the protective material. 

The dose output at a spot situat.ed at the distance a from the source of radiation, 
in the case of radiation which has first passed through an attenuating substance, is 
obtained by the equation : 

e- p.d 
D =D.· --1-. a 

D. being the dose output in a distance of 1 em. 
According to what has been said above, if adequate protection from radiation is to 

be afforded, the dose output D should not exceed 1 x 10-• r/sec. Hence : 

e -P.d 
to-• = n.. • . a 

From this we can obtain the thickness d of protective material required given a 
particular distance a from the source of radiation: 

d = 2 ·3 . (log D.- 2. log a+ 5), 

"' and the distance a at which, given a particular thickness d of protective material, the 
radiation is harmless: 

a= 316. VD •. e-P..d 
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This distanc:e a miuht be termed the "range" of the radiation. 
From the above equations, the values of d and a can be ':o'!lput~d for particular 

conditions of ray emission. There are, however, one or two difficulties to be cleared 
up first. These relate to the determination of the initial dose output D. and of the 
coefficient of attenuation 11. 

In the first place, the Roentgen rays will be considered. 

3. Tl1e Dose Output of a Roentgen Tube. 

The dose output of a Roentgen tube depends, first, upon the voltage in the tube, 
secondlv, upon the current in the tube, thirdly, on the material of the anti-cathode. 
The form of the tension curve, whether continuous or pulsating tension, is also a factor, 
but these differences may be disregarded here. So far as the applied cone of radiation 
is concerned, filterin~r is obviously also of considerable importance. 

We will dispose first of the material of the anti-cathode. The intensity of the white 
radiation, which is the main consideration, increases proportionately to the atomic 
number of anti-cathode material. The substance principally used nowadays is wolfram, 
with an atomic number of 74. The only substance of higher atomic number which 
might be considered would, for the moment, be platinum, with an atomic number of 78. 
The difference is so slight that it will be sufficient to base our considerations on 
wolfram; if substances of lower atomic number are used, the dose output grows steadily 
smaller. 

Of the remaining two factors, voltage and current, voltage is by far the more 
important, since the dose output of the heavily filtered radiation, with which we are 
always concerned when dealing with protective materials, increases roughly in pro
portion to the cube of the voltage in the tube ' whereas it remains in direct proportion 
to the current. For this reason, the regulations hitherto published on the subject 
merely refer the required thickness of protective material to the tube voltage and entirely 
ignore the current. 

In my opinion, suc:h provisions are inadequate; especially where the technical 
examination of materials is concerned. But in Roentgen therapy also, with distant 
field radiation, when high tensions are used, currents of 50 rna and more are reached. 
In medical X-ray diagnosis currents rising to 1,000 and 2,000 rna are used, though 
admittedly only for short periods. The current in the tube must therefore also be taken 
into account, for the do~e output at 30 rna, for instance, is ten times as great as at 3 rna, 
and the dose output beyond the protective material is proportionately increased. 

For these reasons, the thickness of the protective material must be determined by 
refen;nce, not merely to the tube ·voltage, but to the dose output, and we must first 
enquue how the dose output can he ascertained from the voltage anJ current in the 
tube. For this purpose, it will be best to take the energy of the Roentgen rays as a 
starting-point. 

Since the classical gas X-ray tubes are no longer in use aave in a few exceptional 
cases, consideration may be limited to the modern incandescent cathode tubes. The 
efficiency of the latter in respect of X-ray production is eufliciently well known. The 
following observations are based upon the energy measurements of RuMP •. The total 
quantity of radiant energy emitted from the Roentgen tube is equivalent to: 

E = l.o.i v•.z.1o-• Watts. 

: R~::w• : ~· Ph:nik., 43, 2M, 1927 ; BmirnJOr, Forllchritte R/Jnlgen1tr., 41, 246, 1930. 

24 1 !; ff:I'Jtk·;J:· ~ and ~· 396, 1927 ; ct. alao KrRCH"I!ft : Allgem. Phy•ik d. R/Jnlgenlf. Volume 
• • a · r upe ment. Phy11k, page 113, Akad. Verlag•gesellschart, Leipzig, 1930. 
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i being the current in the tube in amperes, V the tension in the tube in volts z the 
atomi~ number of the anti-cathode material. If Z = 74 (wolfram anti-cathod~), the 
equation reads: 

E = lll.i.V'.IO-• Watts. 

. This total energy spreads out in all directions from the focal point, so that, at a 
d1stance of a em. from the focus, a quantity of energy equivalent to: 

E' = 9 · l; v•. to-• \Vatts 
a 

impinges on each square centimetre of surface. 
This formula applies to the total radiation as emitted by the anti-cathode of the 

Roentgen tube. Such radiation is known to be very unhomogeneous, and covers a verv 
wide field of the spectrum, beginning at the boundary wave-length determined by the 
voltage and extending to very long-wave rays. The !alter are already largely absorbed 
in the anti-cathode and in the glass wall or the lumen of the Roentgen tube, so that 
the radiation becomes more and more homogeneous the more absorbent material it 
passes through. Thus, for instance, about 80 per cent of the total energy is lost in an 
ordinary filter of the kind used in deep therapy. The powerful filtering process that 
takes place in the .protective materials arrests the whole of the soft components and 
the radiation is thus rendered largely homogeneous. In order to allow for this, a 
homogeneisation factor must be introduced, which -to be sure- is not entirely inde
pendent of the tube voltage. It will be sufficient for present purposes to take an average 
value, empirically determined, and to express the hardest components of the radiation, 
i.e., those that matter so far as the penetration of the protective material is concerned, 
by the equation : 

or, in terms of ergs: 

E" =~;'. to-•• \Vattsfsq. em., 
a 

E" t. v• to-s I = --1-. ergs sq. em. 
a 

This is therefore the effective amount of radiant energy, which was represented 
above by D. and which, on passing through protective material, is attenuated in 
accordance with the formula previously given 

(D =D •. e-IL.d). ' 

For purposes of conversion into the current r dose unit (international Roentgen 
unit), which is based upon ionisation of the air, the amount of energy must b~ known 
which is required to produce a pair of ions in the air. As a mean value resultmg from 
the investigations carried out in recent years by KuLENKAMPFF, RuMP, E1sL and others, 
this amount of energy may be taken at 33 "Volts, irrespective of the wave-length of the 
radiation. From this it follows that 1 r = 0.11 ergs of energy absorbed in 1 cern. of air 
at o•c. and at a pressure of 760 mm. of mercury ; and we then get 

D.= 1.25 • f ~;· (-=/p). to-• rfsec., 

• It Is clear that so large a correction cannot be attended with any very gr~at accuracy, but ~he 
object here is not to make an exact determination of the energy, bu~ rath~ to.fmd a formula wh1ch 
tallies with previous evidence and enables the dose outp!'t to be spht up mto .•Is factors, so that the 
thickness of protective material required can be determme~, not only for vanous voltages, but also 
for any modification of the tube current and of the focal d1stance. 
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.. /p beina the total mass absorption coefficient of the air ' which depends in a large 
measure "on the wave-lenoth and can be ascertained from curves. 

1 

With a residual radi;tion D = 1 x 10-' r/sec. on the far side of protective material 
having a thickness of d em., this works out at 

- i yt 
e ... d= 1.25 • .....:....--. (-t/p). a 

4. The Coefficient of Absorption of Lead. 

The second difficulty resides in the determination of the coefficient of absorption ... 
which is largely dependent on wave length. In practice, the only protective material.to be 
considered is lead, and only the coefficient of absorption of lead need be determmed, 
since an equivalent thickness of lead can always be calculated for other materials. 

The difficulties attaching to the determination of .. reside, first, in the non-homo
geneous composition of the radiation, and, secondly, in the fact that the range of wave 
lengths most frequently used for technical purposes encompasses a zone of selective 
absorption. · 

BEIIl\ltEN 1 therefore proposed to use, not the coefficient of absorption, but the half
value layer of the radiation, to determine the requisite thickness of lead. BEBNK.EN • 

gives a series of curves showing the fraction to which radiation of t specific half-value 
layer is reduced by passing through lead of a particular thickness. It should be observed, 
however, that the half-value layer can only afford an unequivocal measure of the quality 
of the radiation, if the radiation is homogeneous or at any rate " practically homo
geneous ". In practice, however, radiation is very frequently used that is by no means 
"practically homogeneous". To this it should be added that the point to be considered in 
this case is solely that of protection from the radiation present in the room, outside of the 
applied cone, and that this radiation has no direct relationship to the applied cone. The 
effect of BEBI\ltEN's proposal would be that a Roentgen tube operating under specific 
unchanging conditions would require increasing thicknesses of lead protection as the 
filtering of the applied beam became greater. For instance, radiation produced with an 
input of 200 k.v and filtered with O.a mm. Cu., as illustrated in Plate 1 ( op. cit., 

page 246) has a half-value layer of 1.1 mm. Cu.; this radiation is reduced to 
10

1
00 

of 

its intensity by 2.3 mm. Pb. If the same radiation is filtered in the applied cones with 
1 mm. Cu., the resulting half-value layer is 1.1) mm. Cu. ; in order to attenuate this 

radiation to 
1
!

0 
of its intensity, 2.9 mm. Pb. would be needed. If the same radiation 

is filtered in the applied cone, with 2 mm. Cu., the half-value layer works out at 
1.9 mm. Cu., for radiation of this quality, the requisite thickness of lead can no longer 
be read from Chart 7 (op. cit., page 249), since the curves rise very steeply from 
1.7 mm. half-value layer onwards. 

It is not practicable in my opinion to make the requisite protective thickness of 
lea~ depen~ent up~n chan~ factors, such ~s. the filtering of the applied cone, which 
var1es cons1d~rably m pracllce. If, however, 1t 1s tacitly assumed that the radiation must, 
10 far as poss1ble, be homogeneous, the method amounts to nothing more than a deter
mination of the coefficient of absorption, since for homogeneous radiation we have the 
equation: ... half-value layer = 0.693. 

• 
1 

Wt>rn: an~ RuxP in ~he Handb. d. Gyn., published h;r Stoeckel Volume IV 1, page 401, pub-
tubed by l. Sprmf{er, Berlan, 1930. ' ' 

• Ibid., paf{e 32-5, plate 108. 
: Fortlchritte HlintgeniLr., 41, 245, 1930. 

Ibid., page 249, plate 7. 
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Inevitably, therefore, we must fall back on the primary radiation emitted by the 
Roentgen tube and endeavour to get round the difficulties attaching to the determination 
of the coefficient of absorption. 

These. d~fficultie~ lie, as alre~dy mentioned, in the non-homogeneous composition 
of the rad~ahon and m the selecbve absorption of lead. 

So far as the lack of homogeneity of the radiation is concerned, this consists in the 
fact. th~t the spectrum of white radiation contains a continuous series of wave lengths, 
begmmng at the boundary wave length, rising to a maximum, and extending into the 
long wave lengths. By filtering of the radiation, the spectrum is narrowed down in 
such a way that~ with i~creasing thicknesses of filtering material, the long-wave 
end and the maximum shift towards the short-wave end. When the filtering in the 
protective material is very strong, as it must he to reduce the dose output of the 
tube to the tolerance dose, the medium wave length of the residual radiation can be 
roughly identified with the boundary wave length, which is directly related to the 
peak voltage of the tube by the Planck-Einstein law (l-. Vm .. = 12.35); the experimental 
values determined for homogeneous radiations can thus he used. 

In this connection, very detailed measurements of the coefficient of absorption 
in its relation to wave lengths have been made by Allen '. The values for lead are 
charted in Graph I (see Annex) in such a way that the voltages yielded by the Planck
Einstein law are given instead of the wave lengths. The squaring adopted has been 
that of a logarithmic scale in both co-ordinates; the curves are thereby flattened 
out into straight lines, and we thus obtain the line A-B-C-D, which makes a sudden 
jump at 89 kv., corresponding to the absorption edge of lead. This can only occur, 
of course, with purely homogeneous rays, whereas, if they are not homogeneous, 
the jump flattens out into a curve affording a smooth transition from the straight 
line A-B to the straight line C-D. This can he seen, for instance, in the measurements 
taken by KAYB' and BERTHOLD • and by GLOCKER and RBuss •. These measurements 
also show, however, that the coefficient of absorption diminishes with increasing 
thicknesses of lead, and only becomes constant with a fairly powerful lead filter. This is 
due to the fact that the homogeneisation of the radiation progressively increases 
with increasing thicknesses of the attenuating substance. This behaviour is particu
larly well illustrated by the curves published by HERRMANN and JAEGER • and by a 
recent paper of GLOCKER and REt.JSS ', in which it is shown that the coefficient of 
attenuation of lead for 200 kv. only reaches its constant minimum value with 4 mm. 
of lead. The measurements of HERRMANN and JAEGER (op. cit.) cover voltages up to 
400 kv. and thus provide a highly valuable transition to the radium gamma rays. 
Using these experimental results, and plotting the attenuation coefficient values for 
tensions of 70 kv. and 100 kv. by extrapolation from the measurements of KAYE 
( op. cit.), we obtain the curve appearing as a produced li~e in Graph I as t_he tren~ of 
the coefficients of absorption. The plotting of the expenmentally determmed pomts 
shows, more especially in the zone of high tensions, that. th~ radiat.ion. behaves as 
practically homogeneous when subjected to the very heavy f1ltenng which IS necessary 
for protective purposes. 

As will be seen from the table on page 17, the thicknesses of lead yielded by this 
curve agree satisfactorily with the values hitherto regarded as correct ; it should not he 

1 Physic. Rev., 24, 1, 1924 ; 27, 266, 1926 ; 28, 907, 1926. 
1 Brit. J. Radio!., 1, 295, 1926. 
• Strahlenther., 16, 147, 1923. 
' Fortschritte ROnlgmstr., 40, 501, 1929. 
• Ibid., 42, 115, 1930. 
I Ibid., 42, 651, 1!130. 
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overlooked however, that, at low vollages (70 and 100 kv.) the thicknesses of 1 and 
1.5 mm. of lead do not produce complete homogeneisation, so that _hig_her coefficients 
of reduction should really be used in calculation; the homogene1sahon factor (see 
above) would, however, have to be reduced. The two factors offset each other and 
result in a certain balance being established ; direct measurements by GLOCKER and 
Rass 1 have shown, however, that, with a current of 5 rna on the tube, a focal 
distance of 30 em. and 80 kv. pulsating tension, a residual radiation emerges from 
the far side of 1 mm. Pb. which is forty times the permissible value; even with 2 mm. 
Pb. the emergent radiation was 4-5 times the tolerated dose with a voltage of 80 kv. 
17 times with 100 kv. and 33 times with 115 kv. GLOCKER and REUss 1 comment on 
this result in the following terms: 

" In laying down minimum thicknesses in regulations for protection from radiation 
there are, it is true, certain practical considerations to be borne in mind as well; 
the period during which the apparatus is operated in diagnostic establishments is 
shorter than in therapeutic establishments, so that a somewhat larger dose may he 
regarded as harmless in the former case. " 

The said authors • add that, in the German regulations concerning protection from 
radiation, the permissible dose has been fixed approximately ten times higher for 
diagnostic work than for deep therapy. · 

It should further be observed that general regulations governing protection from 
radiation are not intended solely for medical establishments and that, in Roentgen tube 
factories, scientific laboratories, etc., work is frequently carried on for hours at a stretch 
with low voltages but powerful currents. In view of this, further detailed investigations 
~ould he necessary. 

5. The Requisite Thickness of Lead considered in Relalion to Voltage, 
Current in the Tube and Distance. 

With the aid of the curve in Graph I all questions as to the required thickness of 
protective material with various voltages, currents and distances can he answered in 
such a way that the dose output does not exceed 1 x 10_. r/sec. 

On this basis, Graph II shows a set of curves from which it is possible to determine 
what thickness of lead is necessary, with a particular voltage, if, given a focal distance 
of 50 em. the tolerance dose is not to he exce,eded with 1 rna, 10 rna and 100 rna of 
current. Thus, for instance, the requisite thickness of lead is indicated as 3.2 mm. lor 
150 kv. in the tube and 10 rna. 

Graph III gives a further set of curves which indicate what thickness of lead will 
he necessary, with a. current of ~0 rna, in order that the tolerance dose may not be 
exceeded w1th focal distances rangmg from 10 em. to 20 m. It will he found, for instance, 
~hat with 200 kv. of current and a focal distance of 2 m. the requisite thickness of lead 
11 3.6 mm. The curves further show. for example, that, when the conditions remain 
unchanged (200 kv. and 10 rna) and 2 mm. of lead is used the range of the injurious 
Roentgen radiation fs about 8 m. ' · 
. If !tis des~red to compare the results yielded by these curves with the specifications 
•1_1 the mternahonal or ~erman regulations! this comparison cannot be directly effected,· 
smce, .aa already menhoned,_ th~ curre!l~ 11 not stated and the regulations concerning 
focal d1stance are greatly lackmg m preclSlon. The international regulations, for instance, 

1 Portlchrilte RlJnlgendr., 40, 604, 1929. 
• Portlehrilte R/Jnlgtnllr., 42, 666, 1930. 



-11-

state under Chapter III, 11: "An operator should place himself as remote as practicable 
from the X-ray tube ". The German regulations provide that persons remaining in the 
treatment rooms must keep at a minimum distance of 1.5 m. for maximum voltages 
up to 125 kv. and at a minimum distance of 2m. for maximum voltaaes above 125 kv 

Assuming a current of 5 rna and a focal distance of 1 m. we obt~in the following 
table which enables comparisons to be made: 

Regulations Values yielded by 
Tube voltage 

International German Graphs II and III 

Up to 75 kv 1.0 mm. Ph 1.0 mm. Ph 1.1 mm. Ph .. 100 .. 1.5 .. .. - 1.5 .. " .. 125 .. 2.0 .. .. 2.0 .. " 
2.0 .. .. 

" 150 .. 2.5 .. .. - 2.3 .. .. .. 175 
" 

3.0 .. .. - 3.0 .. .. .. 190 .. - 3.0 " 
., 3.5 " " 

" 
200 .. 4.0 .. " - 4.0 ... " .. 220 " - 5.0 .. " 4.9 .. " .. 225 

" 
5.0 

" " - 5.2 " " 
" 300 .. - - 10.3 " .. 
" 

400 .. - - 20.0 .. " 

This table will show that the thicknesses of lead computed from the curves agree 
satisfactorily with current standards; what was said above must however be borne in 
mind where low voltages are concerned. 

If the current in the tube is increased tenfold, the residual radiation on the far side 
of the protective material is of course ten times as great as before. If the thickness of the 
protective layer was calculated for 10 rna, the dose output of the residual radiation 
delivered at the point considered by 100 rna of current is thus no longer 10-' r/sec. but 
10-• r/sec. The additional thickness necessary to make up for the difference ran easily 
be computed from the attenuation formula (D = D •. e-·1'· d); it works out at 

d- da = 2.3 
11-

For radiation produced with a voltage of 100 kv., Graph I wiii show, for instance, 
that 11 = 33.5, which means that d- d, = 0.7 mm. In other words, if the dose output 
is multiplied by 10, the thickness of lead, with a voltage of 100 kv. must be increased 
by 0. 7 mm.; similarly if the dose output is reduced to one-tenth, the thickness of lead 
can be diminished by 0.7 mm. 

In general terms, the relation of the dose output to varying thicknesses d of lead can 
accordingly be expressed as follows: 

log (D/Da) = 0.434.!'. (d- d,). 

If, for instance, with a voltage of 200 kv. (!' = 16.2) the lead thickness of the 
protective material is changed by 1 mm. (d- d, = 0.1 em.), then D/Da = 5, which 
means to say that, if the thickness of lead is increased from 4 to 5 mm., the dose 
output is reduced to one-fifth; if, on the other hand, the thickness of lead is reduced 
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from 4 to 3 mm. the dose output is multiplied by 5. The elfect of a 1 mm. change in 
the thickness of lead increases with diminishing voltages. 

The scant measure of subdivision in the graded series of lead thicknesses laid down 
in the German recrulations is doubtless attributable to a statement by GLOCKER ' who 
held a subdivisi01~ for 125, 150 and 175 h. to be unnecessary owing to the small 
reduction of the coefficient of absorption between 100 and 200 kv. Subsequently, 
however, nN DER TtTK and BoLDJNGR • challenged this statement, and GLOCKER •, in a 
recent publication, has somewhat changed his view. . . . . 

In my opinion, as will be gathered from what precedes, tt ts not ~ulftctent merely 
to graduate the thicknesses in accordance with the voltage, and the sertes should at any 
rate be extended upwards, since it has latterly been possible to operate Roentgen tubes 
with 400 h. •, 600 k.v. and 750 k.v. • When 400 kv. is used, it will be seen, for instance, 
from Graph II that, with a current of 1 rna and 50 em. foc~l ~istance, as much as 20 mm. 
of lead is necessary to reduce the dose output to the permtsstble value. · 

Since there may, in some cases, be considerable differences in the currents used in 
the tube, it is, in my opinion, necessary that the scope of the provisions should be 
suitably widened, or at any rate that the possibility of determining the necessary 
thicknesses of lead in each separate case should be left open. 

6. Protection of Adjacent Rooms. 

As regards the protection of adjacent rooms, this, of course, is only necessary if the 
tube holder does not already provide adequate protection; it is further assumed that 
the applied cone is also suitably screened. If the tube is not adequately protected, the 
determining factor will be the protective value of the partition walls, allowing for 
focal distance. 

Graph III gives particulars of the reduction of the lead thickness (or lead value) 
required in the partition walls as the distance from the Roentgen tube increases. It will 
be seen that, for instance, with 200 kv. tube voltage, 10 ma current and a focal distance 
of 8 m., the thickness of the partition wall must be equivalent to 2 mm. of metallic lead. 

As regards the protective value of current building materials and of special 
substances manufactured for protective purposes such as lead glass, lead rubber, baryta 
walls, etc., various studies have already been made, e.g., by KAYE and OwEN, by 
BERTHOLD, by BERTHOLD and GLOCKER, and, more recently by StEVERT and TuoRAEus; 
the last-named have collated the results obtained by the other authors mentioned •. 

In the above example, 2 mm. of metallic lead would hence correspond to about 
20 em. of brick wall, that is to say, a wall with a thickness of one brick, assuming the 
size of a brick to be 6 x 12 x 25 em. Under the conditions specified, such a thickness 
of wall thus affords adequate protection, even if the Roentgen tube is wholly 
unprote~ted or if direct. radiation. from. the target impinges with ita full intensity on 
the Par:ttcular spot constder.ed. Ttmbermg of t~e. same thickness naturally affords le~11 
proteclton, and the protecttve value of the partthon wall must be ascertained in each 
Aeparate case. Even where, under the conditions specified above the focal distance is 
20 m., it will be seen from the curves that lead protection of O.S mm Pb. or a wall 
about half a brick thick is necessary. · ' 

1 Forllchritle TWnlymalr., 40, 001, 1929 . 
• /tJid., 41, 9(~5. 19:l0. 
a Ibid., 41, 009, 19:l0 . 
• Ht.HKIIA" aaul .I""""· f'orlochrille nnnl<l'"'''· 41 426 1930 
••· dB P · . ' ' ' • .._.~;Krra"" an '"~""• hy11c. HMJ., 32, 800, 1928. 
LA~;RrrzP.!I et L•••Y.~ : l'hnic. llrv., :11; !IAA 19:10 . . , , . 
Acta llad., XI, 342, 19:!0. 
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. Since. the in~ensity or. the ra~iation diminishes proportionately to the square of the 
d1stance, mcreasmg the d1stance n a very effective means of protection from radiation. 
From the equation given above (a= 316 . vD •. e-f'-.d) we obtain the ratio of two 
ra~ges- namely, a/a!= vfD./D';. If, for instance, the range of the injurious radiation 
w1th a tube voltage of 1~0 kv and a current of 5 rna is to be determined for a protective 
wall of 2 mm. lead eqUivalent, Graph III will show the range to be 5 m. with 180 kv 
and 10 J?a .. ~or half that inte.nsity (5 ~a), the range thus equals 5vf2 = 3.5 m. 

Agam, 1t IS easy to ascerta1n what remforcement of the lead protection is necessary 
if the dose output is raised. The above formula yields : 

4·6 
d - d' = -. log (a/a') 

1'-
2·3 

=-.log (D./D'.) 
1'-

If, for instance, the voltage being 180 kv, the current is increased from 5 ma to 20 ma, 
then, in order that the protection from radiation may be the same- i.e., in order that 
the injurious radiation may have the same range - the thickness of the wall must be 
increased by (2.3 x 20) . log 4 = 0.07 em. = 0. 7 mm. lead equivalent. If this rein
forcement is not effected, the range increases from 3.5 m. to 3.5 m. v4 7 m. 

In the manner indicated, the requisite protection can be determined for all the 
various conditions of operation that may occur. 

The data given are also sufficient for extreme cases. HERRMANN and JAEGER •, for 
instance, have taken direct measurements with a view to ascertaining what thicknesses 
of lead are necessary, given X-rays generated with 400 kv, to secure the same protection 
as is afforded, with 200 kv by 4 mm. of lead. No attention appears to have been paid 
in either case to the current in the tube ; the measurements indicated, however, the 
need for 14.5 mm. of lead with 400 kv and 0.5 ma. Graph II, on the other hand, gives, 
for 400 kv, 1 rna and 50 em. focal distance, a lead thickness of 19.5 mm.; converting 
this into terms of 0.5 ma, we get 17.7 mm. Ph. and, reckoning 1m. focal distance, we 
obtain the value of 14.1 mm. Ph. This satisfactpry concordance with the value ascer
tained by direct measurement can be taken as confirmation of the fact that the data 
on which the curves have been constructed are adequate for practical. purposes. 

7. Protective Measures from the Gamma Rays of Radio-active Substances. 

We must now enquire whether and, if so, how far, the curves given can be used 
for the gamma radiation of radio-active substances. . . . . 

In order to establish a connection between gamma rad1ahon and the rachatwn of 
an X-ray tube, we must return to the question of energy and <;fetermine the ~oltage and 
current at which a Roentgen tube would have to be operated m order to em1t the same 
radiant energy as, say, 1 gramme of radium. 

Consideration of the gamma rays will be based upon the mo~t commonly used 
substance RaC. This consists of several homogeneous groups of vanous wave lengths, 
of which the 0.02 ,\. U. wave length is the most intense. Ga~~a radiatio_n is thus al~o 
not homogeneous, but it is much more so than Roentgen rad1ahon, _even 1f the latter 1s 
very heavily filtered. By way of absorption measurements, we obtam an average wave 

• Fortschritte Rllnlgenstr., 41, 426, 1930, and 42, 115, 1930. 
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length which corresponds, according to CoMPTON ', to 0.016 A. U. According to the 
Planc:k-Einstein law this would represent a voltage of 770 kv. If, however, a Roentgen 
tube is operated at this voltage, only the boundary wave length is ~t 0.016 A. U., and 
the rorresponding radiation has the intensity 0. Consequently, a h1gher voltage must 
be used so that the wave lt'ngth 0.016 A. U. is located at the point of maximum inten
sity. A~oording to D.wvJLLJER, • this is effected if the voltage i~ raised in the proportion 
of 1,3. A Roentgen tube would thus have to be operated w1th 1.3 . 770 = 1,000 kv, 
to emit radiation of the average gamma-ray wave length. . 

As re!!'ards the coefficient of absorption of gamma rays for lead, the values ascer
tained ha:'e varied owing to their lack of homogeneity. According to experiments by 
lshino • it is 0.826, whereas, according to KonLRAVSCH • the coefficient of absorption 
decreases w·ith increasing thicknesses of lead, and attains the constant value of 0.533 from 
3.5 em. of lead upwards. Graph I gives 0.55 for a tube voltage of 1,000 kv, thus agreeing 
satisfactorily with the above-mentioned result. . 

According to ELLis and WOOSTER •, the energy of the gamma rays of 1 gr. of radium 
is equivalent to 8.6 gramme-calories per hour ; this represents 10" ergs per second. This 
amount of energy is emitted into the room in the form of spherical waves ; the amount 
of energy incident upon 1 sq. em. at a distance of a em. from the source of radiation 

being 1: • "· a• erg./sec. Expressed in r units this represents, as already demonstrated 

in detail for X-rays,
4
10'; 0

8
· 02 = 1 ·~ r /sec., taking the total mass absorption coefficient 

. a . 5 a 
of the air to be 0.02. In this conversion, it is assumed that the value of 33 volts per pair 
of ions, which was determined in connection with X-rays, also applies to gamma rays. 
Strictly speaking, in this case as in that of X-rays, a homogeneisation factor should be 
introduced. For gamma rays, it is, however, so small that it may be neglected. 

A comparison with the energy output of a Roentgen tube shows that such a tube, 
operating with 1,000 kv voltage and powerful homogeneisation, would require a load 
of about 0.02 ma to generate the same amount of radiation as the gamma radiation 
of 1 gramme of radium C. Since gamma radiation is given off without intermission, 
whereas Roentgen rays were assumed in the foregoing to be emitted for eight hours a 
day, the tolerance dose must be reduced to 1/3 x 10 ... r:/sec. The radiant energy of 
the gamma radiation of 1 gr. of radium is thus small compared with the radiation 
of a Roentgen tube operating under normal conditions. It follows that the range of 
the gamma rays (up to the allowable intensity of 1/3 x 10 ... r/sec.) is comparatively . 
short, _whilst their great power of penetration at short ranges makes very ~hick lead 
screemng necessary. · . 

Graph II will show that an X-ray tube operated with 1,000 kv and 1 rna would 
require to be protected with 17 em. of lead if no injurious radiation is to be present 
at a distance of 50 em. Since, according to what is stated above the amount of gamma 
radiation given off by 1 gr. of radium represents about 1/50 U:a the thickness should 

2-3 , 
be reduced by~ log 50= 7.3 em. A protective casing about 10 em. in thickness is 

thus required. 
The international provisions lay down rules for protective measures in the case 

: Cf. lldb. d. Phy1ik. puhli•hed by Geiger and Scheel, Volume 23, pnge 421i, 1928. 
K. !-"""n·LEB•RD et A. l.lAuvn.uER, Phy•UJ· ue del Rayon• X Paris 111''1 p 20 

• Ph1lo1. Mag. 35
1 

129, 1927. ' "' ' . . 
: ~'11'dobblednuPhder.kGaVmm1 utraJ:.!ung, puJ,Jished by Vieweg und Sohn, Brunswick 1927, p. 104 

• • Y" , o ume "'"• page 217, 1926. ' 
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of radio-active substances, hut they g-ive no information as to the distances at which 
the specified thicknesses of lead afford adequate protection. 

Graph IV shows the ranges of gamma rays bevond lead screens of various thick
nesses for q~anlities of radium r~ngin~ from 10 mg: to 10 gr. In accordance with what 
has been sa1d above, the range IS defmed as the distance from the source of radiation 
at which the dose output of ·radiation begins to be smaller than 1/3 x 10_. r/sec. It is 
found, for instance, that, with a lead casing 5 em. thick, the injurious radiation 
~f 100 mg .. of Ra element is o~er~tive within a radius of 64 em. Without any protec
tive screenmg, the gamma radiahon of 100 mg. of Ra has a range of 2.40 m. in all 
directions. The normal filtering of the preparations has but little effect, since, in 
1 mm. Pt. for instance, gamma radiation is only attenuated by approximately 
9 per cent. 

Whilst the radiation of a Roentgen tube, operating with 200 kv and 10 rna, and 
screened with 1 mm. Ph, has a range of about 20 m. (Graph III), the gamma 
radiation of 1 gr. of radium screened with 1 mm. Ph only has a range of about 7 m. ; 
if the screening of the Roentgen tube is brought up to 5 mm., the range is reduced 
to about 60 em. in the case of 1 gr. Ra, on the other hand, the range is only shortened 
down to about 6.5 m. 

If "absolute protection" is required -that is to say, if no injurious radiation is to 
be present even in immediate proximity to the protective casing - the thickness of the 
screen must be equal to the range. The corresponding thickness will be found, in 
Graph IV, along the practically horizontal curve a-b at the bottom. For instance, the 
Pb thickness required in such a case for 1 gr. Ra is about 14.8 em., for 100 mg. it is 
about 11.5 em. The range of 1 gr. of Ra on the far side of a 2.5 em. protective screen 
is still about 4 m., whilst that of 100 mg. Ra is about 1.1 m. The best form of protection 
is hence distance from the source of radiation. 

Comparison with the thicknesses of lead laid down in the international provisions 
shows that the latter provide for somewhat thicker screens: 

Quantity of Ra element 

0.5 grms. 
1.0 " 
1.5 
2.0 " 

" 

International provisions 

15 em. lead 
16.5 ,, 

" 17 
" " 18 " " 

Values obtained from Graph IV 

14 em. lead 
15 " " 15 " " 16 " " 

If, as was done above, the gamma-radiant-energy of 1 gr. of Ra, i.e., 8.6 calory 
hours, is taken as a basis, and if, the allowable residual of radiation being set at 
1/3 x 10-• r/sec., it is desired to secure absolute protection in the sense already defined, 
values of lead thickness similar to those recommended in the international provisions 
will be obtained if an absorption coefficient of about 0.46 em, is applied. So 
small a value could only apply to very hard components of the mixture of gamma 
rays, which are only present at low intensities; the regulati~ns in the inte_rnational 
provisions relate, however, to establishments for the extraction of emanahon from 
radium solutions -that is to say, to fixed installations in which increased protection 
from radiation does not hamper the manipulative processes and can only be useful. 

As regards the storage of radium salt, it is recomme~ded, on the other hand, that 
the radium should be stored in a safe as distant as poss1hle from the personnel. The 
radium tube~ or applicators are, moreover, to be inserted into separate lead blocks 
giving a thickness of protective wall amounting to 5 em. of lead per _100 mg. of ~a 
element. Graph IV indicates that the range of 100 mg. Ra screened w1~h. a protective 
wall of 5 em. of lead is about 64 em. If several such lead blocks, contammg 100 mg. 



of Ra each, are stored together, the reach is, of course, proportionately extended, so 
that in an unfavourable direction, it is 90 em. for 200 mg., and so on. 

'A separate room is to be provided for the " make up " of applicators. _Le~d screens 
of not less than 1 inch thickness are to be used (see above), and prox1m1ty to the 
radium is only to occur during actual work and for as sh~rt a time. as possible. ~he 
measurina room is to be a separate room and should contam the radmm only durmg 
its actual" measurement. Assistants are not to remain in the same room as patients 
undergoing radium treatment. The persons engaged in " making up " applicators are 
not to be engaged on such work for periods exceeding six months. 

Similar regulations will be necessary for institutes in which radium preparations 
are put up in containers, radio-active luminous paints are prepared, etc. 

For the despatch of radium preparations by post regulations have also been laid 
down in the international provisions. It is slated that in the case of small quantities 
the container should be lined throughout with lead not less than 3 mm. thick and that 
it is more satisfactory to transport large quantities by hand in a suitably designed 
carrying-case. 

In my opinion, 3 mm. of lead protection will serve no very useful purpose, since it 
attenuates gamma rays by 20 per cent at the outside. Better results would be secured 
if the preparations were placed, not only in a lead container of a thickness to be graduated 
according to the radium contained, but in the middle of fairly bulky packing so that 
a certain factor of distance would be introduced. In addition to that, a declaration of 
contents should be required, since it must be borne in mind that, apart from considera
tions of protection for the post office staff, other packages which may happen to be 
brought into proximity with radio-active substances are liable to be damaged thereby, 
e.g., photographic plates. 

Precautionary regulations ·are especially necessary in connection with the use of 
emanation, since the gaseous emanation, on breaking down, leaves a radio-active deposit 
which may gradually exert destructive effects, on the skin for instance ; the inhalation 
of large quantities is injurious, and premises, measuring instruments, etc., may be 
" infected " by emanation. The international provisions, therefore, specify that the 
radium solution should be stored in lead containers of the previously specified thick
ness in a special room which should only be connected with the pumping-room by a 
tube. Rooms should be ventilated with an exhaust fan, and rubber gloves should be 
worn. 

So far as the protection of adjacent rooms is concerned, it can only be adequate in 
this case, as distinct from that of X-rays of normal hardness, if the twofold precaution 
is taken of maintaining an adequate distance from the source of radiation and of casing 
the la!ter in lead. Owing _to the low lead equivalence of masonry, protection by the 
latter 1s hardly worth cons1dering. Particulars of the distances that must be maintained 
in order to keep adjacent rooms free from injurious radiation will, again, be obtained 
from Graph IV. 

8. Protective Measure• in the Case of Other Kind• of Radiation . 

• Protection is also necessary against the beta rays of radio-active substances. The 
~ rays are endowed with c~>n~iderable kinetic energy; their power of penetration 
•s conse9llently small; and th1~ 1s the reason why they are only able to produce very 
su~rfic1al, though very ex~ns1ve, effects, on the human skin for instance. Owing to 
the1r low power of pene~rallon, pr~tection _is comparatively easy to provide. We are 
only concerned, he~e, w1th very shghtly filtered radio-active preparations, and with 
the naked glass cap1llary tubes loaded with emanation. The best form of protection, 
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here again, is the greatest possible distance. The preparations should therefore not 
be carried in th_e hand but should be manipulated with forceps, preferably made of 
wood, ~nd car~Ied from place to place in long-handled containers. The last-named 
precaution apphes to gamma-ray preparations as well. 

The cathode rays also fall under this heading, since they are similar in nature 
to beta ~ays and can _now be p_roduced with considerable energy values by high-output 
~ubes WI~h Lenard wmdows. l ho~!1"h their use for medical (therapeutic) purposes and 
m. ~echmcal pr?cesses (e:g., stenhsation) is still in the initial stages, they may be 
uhhsed on a WI~er scal_e m the course o! time. The cathode rays produced with high 
vol~ages approximate, m respect of their kinetic energy, to the beta rays of radio
active. ~ubsta_nces,_ and give ex~raordinarily powerful, even though comparatively 
superficia_I, bJOI_ogical effects. Owmg to their low power of penetration protection is a 
comp~rallvely Simple matter- glass screens and the like, for instance, being sufficient. 
The simultaneously generated X-rays should, however, also be taken into account. 

. Special protective measures against alpha rays need hardly engage our attention, 
smce they are absorbed by very thin casing and reach but a short distance through 
the air. 

In. the case of ultra-violet rays (artificial sunlight, analysis lamps, etc.) the 
precautionary measures may be limited to protection for the eyes; regulations 
concerning measurement and dosage would, however, be very welcome in the case of 
ultra-violet light as well, since, here again, injuries may be inflicted by overdoses. 

9. Protective Measures against Scattered X-Rays. 

So far, the observations made have reference to direct radiation, the primary 
radiation as it leaves the target of a Roentgen tube or a radio-active preparation. It is 
screened off so far as possible by the tube holders, protective cylinders, lead casings, etc., 
and narrowed down to the particular cone of radiation required for the purpose in 
view. 

Apart from these casings, protection must hence also be provided to arrest the 
applied radiation after it has passed through the patient, through the product to be 
examined, etc. For this purpose, a protective screen must be mounted behind the 
radiated substance (behind the patient). In therapeutic radiation, sheet-lead is placed 
under the treatment bed, or the patient is laid upon a thick slab of lead rubber. In 
screening examinations, the fluorescent screen must be covered with lead glass of 
adequate protective value, whilst, in X-ray photography, the Roentgen cassette is 
usually provided with a metal bottom. The thickness of the protective material must be 
adjusted to the power and penetration of the rays. 

All bodies on which short-wave radiation impinges are known, however, them
selves to give off radiation consisting of electronic radiation, fluorescent radiation 
and scattered radiation. The first two kinds of radiation may be disregarded so far as 
protection is concerned. Not so, however, the scattered radiation, which may be quite 
considerable in certain circumstances. Scattered radiation must again be subdivided 
into two kinds, the classical, and Compton's scattered radiation.. Th~ f?rmer consists 
of primary radiation which has mere}y been deflected from Its 01;gmal path, the 
latter, however, of rays which have simultaneously undergone an mcrease of wave 
length. The classical scattered radiation predominates in the case of soft Roentgen-rays, 
Compton's radiation in the case of short-wave ~-rays and gamma-rays. So far as 
protection against radiation is concerned, the mcrease of wave length may be 
disregarded. 

The strength and power of penetration of scattered radiation depends upon the 
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intensity and quality of the primary radiation and on th~ na~ure and volum~ of the 
scattering substance; to this must be added a powerful duechonal factor which also 
nries with the quality of the primary radiation. The proble~ of scattered radiation 
is hence hi ... hlv intricate and does not lend itself to mathematical treatment. Investi
gations mu~t iherefore be based upon the results of experiments carried out under 
suitably selected experimental conditions. 

The dependence of scattered radiation on the quality of the primary radiation is 
of such a kind that, in tht'! tissues of the human organism - which are the principal 
scattering medium concerned - the intensity of scattered radiation is at its maximum, 
more or less, in the zone of roentgentherapy radiation, whilst it drops appreciably 
both with very soft and very hard radiation, as_ has recently been demonstrated in some 
detail by GL"NSETr and No~E 0. 1 So far as the gamma rays of radium are con
cerned, scattered radiation is of minor importance, seeing the intensity of the gamma 
radiation is comparatively small. Discussion may therefore he limited to X-rays. 

In this connection, we have the work of ScHLECHTER, • ScHEFFER, • FRICKE and 
BEASLEY, • JAcoBSON • BEHNKEN • and my own measurements. 

ScHLECHTER's investigations relate to medical X-ray diagnosis. He finds that, 
generally speaking, the secondary radiation, which originates in the patient's body, 
the walls and objects in the room, largely predominates over the primary radiation as 
attenuated by the usual protective casing of the tube. In the places where the doctor 
and the assistants usually stand during screening examinations, dose outputs rising to 
~0 x 10-" r/sec. were found, whilst behind the tube the values ranged up to 
800 x 10-" r/sec. It is hence necessary, first, to surround the tube with a protecting 
cover which only allows a limited applied cone of radiation to emerge, and the thickness 
of which should be determined in accordance with the standards governing protection 
against direct radiation. Secondly, the patient must be screened off in all directions 
111·ith strips of lead rubber curtain, which may be hung from the stand and the fluores
cent screen, 11.·hen the patient is in the standing position. By this means, the radiation 
in the doctor's position was reduced to less than 1 x 10-" r/sec., whilst, at the back of 
the tube, the radiation emerging from the patient amounted, at a distance of 70 em., 
to 8-15 x 10-" r/sec. At a distance of 3 m., the radiation, in this place too, fell below 
1 x 10-" r/sec. In order to protect the examiner's legs and feet a further device is 
recommended, which is known in Germany as a "Schutzkanzel protective pew". The 
protective glass in front of the fluorescent screen must satisfy the requirements for 
protection against direct radiation. 

. In medi(;(H)iagnostic work, as already mentioned, the standards of protection to be 
laid down can be somewhat lowered because the apparatus is not in constant operation, 
intenals always occurring between periods of ray production. On the other hand, it 
mus~ be rem~mbered that, in X-ray photography, exposures are only very short, although 
admittedly hrgh energy values are frequently employed. To this must be added that, in 
the case of photographs at a distance, long stretches of intervening air are irradiated, 
a?d even th?ugh. the scatt~red /adiat!on of the air is but small, yet it must not be 
~Isregar~ed m. this connection. It Will be desirable in any case, in medico-diagnostic 
mstalla_hons, either to place th~ control table in a special room or to move it as far away 
as possible from the tube, behrnd a protective partition of about 1 mm. lead equivalent. 

1 Joum. de Radio!., 14, 551, 1930. 
• Forllthritte RIJnlgen•lr., 34 946 1926 
• Strahlenlh., 22, 726, 1926. ' ' · 
• Ameritan Journal of Roenlgenol., 18, 146, 1927. 
• Ibid., 18, 149, 1927. 
• Forlsthrille RIJnlyenllr., 41, 245, 19:JO. 
' 8t:11P : Porlsthritte IWntgen1tr., 38, 68, 1928. 
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Technical diagnostic work, the examination of materials and the like differs in this 
resl?ect foom ~edical work, i~ _that large quantities of energy are used' for prolonged 
penods. In thts case the condthons to be fulfilled must be those laid down for medico
therapeutic radiation. 

In therapeutic Roentgen radiation (180 kv, 6 rna, 0.6 mm. Cu. filter, 10 x 15 em. 
field, ~0 em. target-skin distance) with a protected tube and a phantom, ScnEFFERS 
(op. ctt.) found, where the phantom is not enclosed and where no underneath lead 
protection is used, a dose output of 800 x 10--a r/sec. on the floor directly below the 
patient- that is to say, directly in the cone of radiation- and 900 x 10-' r/sec. in clo~e 
proximity to the patient's side, whilst, when a belt-shaped [Pad protector of 3 mm. Pb 
is used, the corresponding values work out at 0.1 and 0.2 x 10-• sec. respectively. 
Where no protective belt was used and the beam of radiation was not screened (no 
"cone" being mounted), the value at 1.5 m. distance from the cone of radiation was 
about 16 x 10_. r/sec., whilst when a protective belt and a " cone" were used, it was 
about 0.4 x 10-• r/sec. 

BEitNKEN's measurements (op. cit.) relate to the Media-1\lelalix and the l\letwa-1\fetalix 
protective tubes used in conjunction with a phantom. The 1\ledia-l\letalix tube was 
operated with 75 kv, 4 rna and 0.5 mm. AI filter, that is to say, under the conditions of 
ordinary medical X-ray diagnosis. With an unenclosed phantom and no "cone", dose 
outputs of 15-20 x 10""' r/sec. were measured at a distance of 1.5 m. When the phan
tom was enclosed in 1 mm. of sheet lead, and a lead glass "cone" was used, the radia
tion dropped to about 0.2 x 10-' r/sec. The Metwa-Metalix tube was operated under 
conditions (200 kv, 3.5 rna) corresponding to hard therapeutic radiation. With an 
unprotected phantom, but with a lead glass "cone" mounted, the dose output was 
30-40 x 10-• r/sec. at a distance of 1 m. and, in the immediate vicinity of the phantom, 
as much as 1,000 x 10-• r/sec. It was found that adequate protection could be obtained 
even for persons remaining in immediate proximity to the phantom by using 2 mm. of 
lead protection. 

The experiments so far described were all performed with the help of phantoms. 
I myself have taken a series of measurements during normal therapeutic radiation of 
patients. The Roentgen tube was surrounded with ray-proof casing on all sides (Wintz 
mount)ng). The conditions of operation were respectively 200 kv, 3 rna, 0.5 mm. 
Zn+3 mm. AI filter on the "Symmetrie" apparatus, and 200 kv, 15 rna, 0.5 mm. 
Zn + 3 mm. AI filter on the trans.former therapeutic apparatus. The patient was either 
not covered, or protected with a belt of lead rubber 6 mm. in thickness, which only 
exposed the field of radiation (abdomen). Experiments were carried out both with a 
radiation "cone" placed on the body and without such a "cone", at focal distances of 
30 and 90 em. The results are set forth in the following table : 

~-

I 

Tube Target-skin 
Protection Dose output at a distance 

Case Field of patient with " cone " 
current distance l<•ad rubber 

of 1 m. f•·om the patient 

1. 15 rna 90 em. 15 X 15 Yes No 50- 55 x 10-' r/scc. 

2. 15 rna 90 em. 15 X 15 Yes Yes 5- 10 x 10""' r/sec. 

3. 3 rna 30 em. 8x8 Yes Yes 0,7-2 x 10-" r/sec. 

4. 3 rna 30 em. SxS No Yes 3- 10 x 10-• r/sec. 
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The measul't'ments were taken, with a special ionisation chamber, at a distance of 
1 m. from the cone of radiation and at a height of 1 m. from the floor, both at the 
patient·s head and feet and on both sides. The figures show that only in Case 3- that 
is to say, where the lead-lined radiation "cone" is placed on the field of radiation and 
the patient is thoroughly covered with lead rubber, is it possible to r~main continuously 
at a distance of 1 m. with the low tube current of 3 rna. A comparison between Cases 
2 and 3 will show that, with 5 times the tube current, the scattered radiation is also 
about 5 times as great. Case 1 indicates the powerful scattered radiation which is given 
off backwards from the radiated field if a "cone" extending right down to the patient 
is not used ; in this case there is the added scattered radiation of the air. Case 4 shows, 

· by comparison with Case 3, the scattered radiation which is given off sideways from 
the patient. 

These experiments show the desirability, in all cases, of keeping the control table 
as far as possible from the tube and of placing it behind a protective partition. A calcu
lation with 11 = 20 (see Graph I) shows that the most powerful scattered radiation 
measured can be reduced below 1 x 10--£ r/sec. by a protective partition of 2 mm. of lead ; 
to this must be added the e£fect of the distance, which is doubtless 2 m. at least in all 
cases. The protective value of a window in the lead partition must obviously be equi
valent to that of the partition itself. 

It might be objected that the tertiary scattered radiation engendered by the scattered 
radiation in the walls and floor of the room can get behind such a protective partition ; 
measul't'ments showed, however, that in no case was a dose output of 1 x 10__. r/sec. 
attained behind protective partitions of 2 mm. of lead. In order to minimise the radia
tion emitted by the partition, some regulations provide that the latter should be 
arranged as close as possible to the wall of the room .. FRICKE and BEASLEY (op. cit.) 
and hcooso!ll (op. cit.) found that even with tubes but inadequately protected with lead 
glass bowls, the dose behind a protective lead partition only had a conversion value of 
1-3 x 10~ r/sec., whereas the measurements taken in front of the protective partition 
ga,-e 80-100 x 10~ r/sec. 

The conclusion to be drawn from the above is that the requirement of a separate ray 
proof room for the service of the Roentgen apparatus in medical work can be dropped, 
provided the tube is enclosed in a ray-proof casing or affords adequate protection 
by itself. Even in unfavourable cases, a lead partition of 2 mm. thickness suffices to 
render harmless the scattered radiation given orr by the patient. The presence of the 
X-ray assistant in the radiation theatre itself is desirable, not only on psychological 
grounds in the interest of the patient, but especially because much more reliable super
vision of the protective screening is thereby secured. The placing of a ray-proof sub
stance underneath the patient and the covering of the patient with lead rubber over a 
wide area round the field of radiation should always be made a rule in order to reduce 
scattered radiation. 

If the regulations already issued in a number of countries are examined in the light 
of the above considerations, it will be found that measures have in some cases been 
demanded or recommended which must be regarded as extraordinarily far-reaching. 

Where the tube is inMufficiently protected, the operator'a room had best be sepa
rated froi? the radiation theatre. The German regulations provide that, with tensions 
b_elow _IZ.'J kv, per~ns may be employed in the theatre if a protective partition with 
side. wmgs, measunng at least 2 x 2 m. (inclusive of the side wings) and having a lead 
eqUivalent of not less than 2 mm. is provided for their protection. The protective 
partition is to be placed as far away as possible from the tube (at least 1.5 m.) and as 
cl01e as possible to one of the walls. Where the tension exceeds 125 kv and the tube 
protection is inadequate, all regulations doubtless provide for a separate operator's room 
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with suit~ble ray pr?tection. To this, no objection can be raised but to stipulate, like 
the Russian regul~bons, for a protective cabin or separate rooms with walls of up 
to 6 mm. lea~ eqmvalent, w~c.re a built-in ray-proof tube is used, must be regarded as 
~n exaggeratiOn. In rf!Y op~n~on, as already explained, the presence of the assistants 
m th~ tr~atment room Itself IS mdeed a desideratum, though of course they should only 
~ema~n !n. places where complete protection from radiation is provided. If the tube 
IS bmlt m m such a way as to be ray-proof, such protection can be obtained under ordi-· 
nary conditions of radiation, by a protective partition of 2 mm. of lead at' the outside. 

10. Tests for the Soundness of Ray-proofing. 

A method has been set forth in this survey whereby it is possible to determine from 
the sets of curves reproduced, whether, given the usual conditions in respect of tension, 
tube current, distance and thickness of protective material, a particular spot is a suitable 
place for the human organism to remain in indefinitely without fear of injury. Such 
curves offer a particularly suitable means of determining whether the proposed protec
tive measures in new installations will be sufficient. In the case of existing establish
ments it is possible, on the other hand, to ascertain the dose delivered at a particular 
spot by direct measurement. 

· The methods of mensuration utilised for the purpose must be capable of detecting 
small amounts of radiation. Such methods involve the use of the photographic emulsion, 
the fluorescent screen and ionisation. 

For this purpose, EGGERT and LuFT 1 have given particulars of a very handy Roent
gen film-dosimeter that can be carried in the pocket, and contains a film. When the 
latter is developed, the quantity of Roentgen radiation to which the bearer has been 
exposed for a certain time can be inferred from the visibility of certain marks. The 
dosimeter has been designed for qualities of radiation such as occur in medical X-ray 
diagnosis; my experience has been, however, that it can also be used for deep therapy 
rays when suitably calibrated. 

BouwERS and VAN DER Tum • have also developed a photographic method which 
is based, for soft rays, on the measurement of the blackening of a film, whereas, for 
hard rays, the different permeability of copper and aluminium is used as a criterion. 

Another method, which has frequently been described, involves the use of a fluo
rescent screen (\Villemite). In this connection the international provisions read as 
follows : " It should not be possible for a well-rested eye of normal activity to detect 
in the dark appreciable fluorescence of a screen placed in the permanent position of the 
operator". To this statement, BouwERS and VANDER TuuK (op. cit.) raise the objection 
that, according to experiments performed by them, the fluorescence of the screen at a 

.distance of 1 m., with a tube current of 4 rna and lead protection corresponding to the 
specifications of the international provisions, does not necessarily prove that there is 
really any danger to be apprehended. 

GLocKER and REuss • reach a similar result, but slate, in conclusion, that the fluo
rescent screen test can be used as a simple and expeditious method of approximation 
for the determination of the tolerance dose, provided that allowance is made for the 
considerable inherent margin of error (which resides mostly in the varying s~nsi
tiveness of the human eye). This presupposes that the allowable dose has been fixed 
at the same value both for diagnostic and therapeutic radiation ; if, however, in 

1 RlJntgenprozis, l, 188 and 655, 1929. 
• Fortschrilte Rllnlgenstr., 41, 767, 1930. 
1 Fortschritte Rllntgenstr., 42, 651, 1930. 
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accordance with the German rules for protection against radiation, a higher dose is 
allowed in diagnostic work than in therapeutic work, the fluorescent screen test can 
only be used in therapeutic establishments. . . . . 

The most suitable method for exact measurement IS undoubtedly the 10msallon 
method if allowance is made for the numerous sources of error attaching to this method 
as well:' In this case, use is made of large-sized chambers permeable on all sides, as 
described, for instance, in cylindrical form by FRICKE and BEASLEY 1

, and in spherical 
form by BERl'KE.lli. • 

It would be desirable for X-ray establishments of all kinds to be subject, in regard 
to the adequacy of ray-proofing, to regular compulsory supervision, which might he 
entrusted to the institutions responsible for the standardisation of X-ray doses. 

11. Dangers caused by l"alve Tubes. 

Incandescent valve tubes have latterly been used on an increasing scale for the 
rectification of the secondary voltage of transformers and induction coils. They are 
similar in design to the Coolidge tubes, with the sole difference that the concentration 
of the cathode rays on a more or less extensive focal spot of the anode is avoided. It is 
obvious that, in these tubes also, the impact of the cathode rays on the anode engenders 
X-ra~·s ; it is asserted, however, that the voltage drop in the valve is so slight, and that 
the Roentgen rays are consequently so soft, that they do not penetrate the glass wall of 
the vah·e. This is especially true if the heating of the incandescent cathode of the valve 
is adequate. This is the point to which the German regulations refer when they state 
that" care must be taken to comply with the particulars concerning heating as set forth 
in the manufacturer's instructions ". 

It has recently been found, however, that, when the Roentgen apparatus is connec
ted up in certain ways to the valve tube, then, notwithstanding adequate heating of the 
cathode, a considerable loss of voltage occurs, which manifests itself in the glowing of 
the anode in the valve. In such a case considerably harder Roentgen rays are generated, 
which pass through the glass wall and may be dangerous to the persons operating the 
apparatus. 

Whether 0.1 or 0.2 mm. Pb, as laid down in the Czechoslovak regulations, are 
sufficient to screen off this radiation, would appear doubtful. In this case, it would 
be desirable, as recommended by the Austrian proposals, to apply, mutatis mutandis, 
the rel!"lllations governing protection from direct radiation by the Roentgen tube. 

The increase in the voltage drop of the valve tubes has been ascribed to the charging 
of the glass wall. By special designing it has been possible to eliminate this defect, 
whic~ may affect the reliability of the voltage measurement and the dosage, by con
struchng the body of the valve of metal (Philips-Muller • 1\fetalix valve) or by surround
ing the discharge chamber within the glass with a metal cylinder. • ' 

In any case, it is desirable to make certain, by means of a fluorescent screen used 
in the manner described above, that the valve is emitting no X-rays. ' 

B. MEASURES POR THE PROTECTION OP Till! PATIENT. 

Regu~ations des!gned to prote~t the_patient from injury by rays must cover a multi
tude of d1fferent pomts. The obJect IS not merely to provide protection against 

1 ~muic~ Journal of Roenlgenol., 18, 146, 1927. 
: fort.ehritte R~ntgemt_r., 41, 246, 1930. 
, VrER&I'ITTY.R _: Porllehrrlte RIJnlgenllr., 42, Congress Edition, 143, 1930. 

Honulll : lbrd., 147, 1930. 
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i~advertent _radi~tion, but also ~o ~afeguard th~ patient against an overdose of rays, and, 
fmally, agamst madequate radiation - that 1s to say, against unsuitable or injurious 
treatment. Gen!'rally speaking, the radiation concerned in this connection is that of 
X-rays. 

1. Tile Avoidance of Inadvertent Direct Radiation. 

. Protecti?n from inadvertent radiation is mostly a technical matter, and is closely 
hnked up w1th the measures for the protection of persons employed in X-ray establish
ment~. A distinction should, however, be made to this extent, that the patients usually 
remam (but for a short time) within range of the radiation. The primary object is 
to ensure that the patient's body is only exposPd to the radiation at the places requiring 
to be radiated for purposes of examination or treatment. The remainder of the bodv 
must not be subjected to the rays to any appreciable extent, and certainly not to quan'
tities of radiation exceeding those delivered by the applied cone. 

Especially with the older type of narrow tube holders, whiCh were made of wood 
and surrounded with lead rubber, it frequen~ly happened that the protective material 
became split or torn, thus occasionally letting through unfiltered direct radiation which 
might impinge upon the patient's body. This produced strip-shaped burns. Such a 
defect can be easily detected. In order to test holders for the soundness of the protective 
material, I use a small fluorescent screen shaded from the light and mounted at the 
end of a Pertinax tube which is fitted with an eye-piece, a so-called fluorescent tube of 
the kind that can be used with advantage to determine the boundaries of the cone of 
radiation in distant field work. 

The old tube holders referred to, as well as the lead glass bowls, allow unfiltered 
radiation to pass at the point where the arms of the tube emerge, and this may in some 
cases impinge upon the patient's body. It has therefore been laid down- as, for instance, 
in the German regulations - that such tube holders must be set in such a way that the 
longitudinal axis of the Roentgen tube is at right angles to the longitudinal axis of the 
patient's body. A fresh danger then arises, to be sure, in regard to the high voltage, 
since the patient is now able to grasp both ends of the tube simultaneously with his 
hands. 

2. Safely Measures in Connection with Filters. 

One mistake, which is difficult to deal with and has already been responsible for 
many an injury to patients, is the inadvertent omission of the filter or. use o~ the wrong 
filter. lnnumerahle proposals have already been made as to the way m wh1ch such an 

.oversight may be prevented, without any ideal solution having been devised. 
It is comparatively easy to imagine devices which would prevent the omission of 

the filter. In primitive X-ray installations in which the high tension feeds are con
nected to the tube with simple hooks, both the end of the high tension lead to the anti
cathode and the electrode connection of the tube have been formed into a loop, so that 
they cannot be joined up without further ado. ~or this purpose a doub!e hoo~ is nece~
sary, which is fixed by a tape to the filter. W1th the modern protective casmgs, tlus 
method can no lonooer be used, since the tube is not readily accessible. In this case, the 
filter safety device "'has been combined with an obturation shutter. The latter is non
permeaU!e and closes the radiation aperture ; it is provided with a slop catch that can 
only be released by the insertion of a filter. The radiation aperture can hence only be 
opened if a filter is mounted. 

Such devices doubtless provide against the omission of the filter but not against 
the use of the wrong filter. In order to prevent this, the several filters have been 
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prm·ided with various projections operating an electrical indicator on the cont.rol t?ble 
when the filter is inserted, so that the operator at the control table can see wh1ch f1lter 
is being used. The mechanism must, in the nature of things, be highly intricate and 
is hence liable to give trouble, apart from the fact that it does not prevent the adminis
tration of a dose incommensurate with the filtering used. In the case of incandescent 
cathode tubes, which are now used almost exclusively, the safety device can also be 
introduced into the filament circuit. Thus each filter may be connected by a tape to 
a plug which must be used to close the filament circuit before X-rays can be generated. 
In that case, each filter is attached to a specially shaped plug which can only be used 
if the doctor in charge has perforated a card in such a way that the plug belonging to 
the requisite filter can be inserted. 

In my opinion, the simplest method is the best, since experience has shown that 
complicated equipment is not used in the long run. For yean I have been using with 
great success small plates which are fastened to the filters by tapes ; a special colour 
is used for each filter metal (Cu. red, Zn black, AI white) and for each strength of 
filter a special shape of the plate (round, angular). In this way, it can be seen from 
a distance which filter is being used. 

The best solution, as such, of this filter problem is that either the dose or the dose 
output should be simultaneously measured during radiation. For this purpose use may 
be made of dose-recording instruments such as Strauss's 1\lekapion or the Hammer 
dosimeter, and for the second type of measurement, the Siemens' Roentgen dosimeter or 
large-size chamben in the funnel with galvanometer reading. When dosimeten are 
used, an appliance can be fitted which switches off the tube as soon as the allowable 
dose has been administered. The method of dose recording has only been developed in 
recent yean ; it remains to be seen whether the instruments will prove efficient in 
practice. The use of such an instrument involves a considerable complication of the X-ray 
apparatus, especially if no hard and fast method of radiation is adopted, but focal distance, 
size of field and " cone " are adapted to the requirements of each case. The usual conse
quence is then that the instrument is not used. In any case, even if a dose recorder is used, 
it is desirable that each filter and combination of filters should be provided with a 
distinguishing mark which is visible from afar. 

At this point, a word may be said as to the protection of the patient from injury 
caused by the breaking of the Roentgen tube. So-called dry tubes are now being widely 
used, in which the Wolfram anti-cathode becomes white hot during operation. The 
glowing anti-cathode might hence possibly fall on to the patient, if the anti-cathode 
stem ahould break during radiation. For this reason, in the Norwegian regulations, 
for instance, a clause has been included providing for the insertion of an asbestos plate 
betw:ee_n _the tube and the filter·. Such an accident ~an only occur in very rare cases, 
and 11 1s 1mprobable that the anll-cathode could melt 1ts way through an ordinary filter. 

This precautionary measure, which was almost universally adopted at the time of 
the introduction of Coolidge tubes, has therefore since been dropped and may doubtless 
be regarded as. superfluous.. So ~ar as the widely used plate-shaped anti-cathodes are 
concerned, the1r heat capac1ty bemg small and the stem in the tubes concerned being 
l~s brittle, suc_h an accident is doubtless wholly impossible, provided always that a 
filter of some lund has been mounted. Where hot-water cooling is used the breakage 
of t.he water jaclet, which is freq~ently ~ade of glass, may lead to the ;calding of the 
pataent ; the use of metal water Jackets 11 hence recommended. 

Formerly, _the possibility of injury to the patient by the characteristic radiation of 
th~ copper .o~ zmc filter was also feared: In .order to obviate this danger, a combination 
With alummmm was used, that was fitted m front of the copper or zinc filter, in the 
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direction of t~e .Patient. ~'he characteristic radiation of the heavy metals is thus absorbed 
by the alummmm, whilst the characteristic radiation of the aluminium itself is so 
soft as to be absorbed in a thin lay~r of int~rveni?g air. Latterly this precautionary 
measure has been largely dropped smce the mtens1ty of the characteristic radiation is 
very small, and si?c~ •. in cl_o~e-range radiation, a " cone " is commonly used, the 
bottom plate of wh1cH IS sufficient to cut off such radiation. 

3. Reliability of the Measuring Instruments. 

I? the maj~rity of radiation establishments, the practice of dosing " by time " still 
prevails. In this case, the dose output or the dose under specified conditions of tube 
vo.ltage, tu~e cu.rrent, filtering:. focal distance and size of field, is determined by preli
mmary cahbrahon. From this, the length of exposure required for a particular case 
is computed, and the radiation itself is measured with a watch. 

In order to deal exhaustively with this matter, it would be necessary to discuss the 
whole of the dosage problem ; for present purposes, it will be sufficient, however, to 
deal with the major points so far as they lend themselves to regulation on general lines. 

In radiation by time, it is necessary that the conditions under which the calibra
tion took place should be reproduced during actual radiation. Reliable electrical measur
ing instruments must consequently be used. The measuring instruments concerned are 
the so-called kilovoltmeter (or tension meter) and a milliamperemeter, the former being 
used to determine the tube voltage, the latter the tube current. 

As a rule, voltmeters are not used in the high tension circuit ; the usual practice 
being to infer the tube voltage from the readings of a voltmeter which is placed at the 
ends of the primary winding of the transformer (or induction coil). Since the relation 
of secondary voltage to the primary voltage depends upon numerous factors and is 
particularly influenced (more especially in the case of induction coil apparatus and 
continuous current apparatus with condensers) by the load of current in the tube, and 
is liable, moreover, to be changed by spark gaps (rectifiers) or incandescent valves, 
careful calibration of the primary circuit voltmeter relatively to secondary voltage is 
essential- that is to say, the X-ray output or dose must be determined in relation to the 
deflection of the voltmeter needle at various loads, by calibration with a dosimeter. The 
voltmeters commonly used on the primary circuits are soft iron instruments; they are 
standard technical instruments with good damping. They rarely cause trouble. 

The most important instrument in the high tension circuit is the milliamperemeter, 
which gives a direct measurement of the tube current. Revolving coil instruments with 
a special winding are used for this purpose. In certain circumstances, owing to the 
effects of the high tension, the winding may be burned out ; in order to prevent this, 
a condenser is connected up in parallel. Since such defects may result in wrong 
readings, it is advisable to connect up two milliamperemeters, one behind the other ; 
the German regulations, for instance, stipulate for this. Wrong readings may also be 
caused by electric charging of the covering glass. This must be prevented by covering 
the glass as adequately as possible with metal or wire gratings, rubbing in glycerine or 
the like. 

In induction coil apparatus (especially where continuous current is used) the fre-
quency of the interrupter must be tested and kept constant. . . . . 

Special attention should be given to the measurement of hme m radiOlogical work. 
The old practice of using the cheapest alarm clocks must be deprecated. At least two 
reliable time-pieces should be. used ~or every X-r~y tube. They should, for prefere~ce, 
be fitted with a stop-watch device which can be easily operated and should be used durmg 
temporary interruptions of the radiation. The end of the period of radiation should be 
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rerorded by a signal. Such l'h~onomet.ers can als~ be .made to operate automatically and 
can be pro,·ided with a recordmg dev1ce; the sw1tchmg off of the ,apparat'!s. at the end 
of the period of radiation can also be effected by the chronometer. In add1hon to such 
an automatic chronometer, which may fail to act, a second watch. should al~o be used. 

Dose measurement during calibration is nearly always earned out. w1th a stop
watch. Since the period of radiation is generally a high multiple of the t1me measured 
off in this way, it is important that the radiation chronometer and the ~top-watch s.hould 
be going at the same rate. El·en where .dosim~t~rs are employed durmg the penod of 
radiation it is desirable to use a watch m add1hon. 

All the instruments mentioned must be most carefully watched during the whole 
period of radiation. It is hence necessary to have, for every radiation theatre or for. every 
radiation set, a properly trained staff to adjust the controls throughout the penod of 
radiation; the operator should not be allowed to leave the control table until the 
Roentaen tube has been switched off and the watch has been stopped. The staff must 
not b~ allowed to engage in other occupations, such as reading and the like, whilst 
radiation is going on. 

4. Training of Medical Attendants and Assistants. 

Apart from the requirement that careless errors of dosing through the omission of 
the filter, or use of the wrong filter, through maladjustment of the testing instruments, 
through incorrect measurement of the distance, wrong time measurement or the like 
must be avoided ; the most important stipulation for the protection of the patients in 
therapeutic work. is that the right dose shall be administered. The patient is entitled 
to demand, not only that injury by overdosing shall be avoided, but also that he 
shall not be given too small a dose which would merely give him the illusion of effective 
treatment, and might, in certain cases, jeopardise his chances of a cure. In the outside 
world, to be sure, failure does not arouse so much attention as the infliction of burns. 

The correct use of radiation can only be guaranteed if the practice of radiotherapy 
is only permitted to such qualified doctors as have undergone the necessary specialised 
training. In this connection, grave abuses still prevail in many countries, but a settlement 
of this question by general regulation is hardly practicable ; in most cases, indeed, it is 
left to the representative bodies of the medical profession to determine what conditions 
must be satisfied by a radiological specialist. 

In Germany, proposals on the subject have been drafted by the German Rontgen
gesell!!Chaft, with the object of instituting general supervision of X-ray establishments 
b! the health inspection authorities. These proposals stipulate that the use of Roentgen 
rays in all branches of medicine should only be permitted to X-ray specialists. By X-ray 
specialists is meant qualified doctors who can show that they have undergone three 
years' training under the direction of a recognised medical X-ray specialist. A twelve 
months' course would be required for training in particular branches of X-ray appli
cation and a si.x .months' course for training in a narrowly circumscribed field of specialist 
~orl. SuperviSion would he exercised by the competent medical authorities. Rerently, 
man al"feement concluded between the German Medical Association and the Federation 
of Sick. Funds, it has been stipulated that any doctor using X-rays must bring evidence 
Lefo~e a Commission that he has had suitable training in the whole branch or in the 
spec1al branch of roentgenology in which he is working. 

Another problem w·hich bas frequently been discussed (by JloLZKNECHT among 
others) but not yet solved, i& the training of the medical student with a view to the 

1 E. H. MCu.FR, Forbchritle RDnlytflllr., 42, 667, 1930. 
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subsequent professional use of rays. Nowadays, there is prc;>bably no .sing_le med~cal 
man who does not, in some way or the other, have to deal w1th X-rays m h1s practice; 
but it happens only too frequently that he lacks the fundamental knowledge necessary 
for a proper understanding, not having a~quir~~ it in his stu~ent days. Lectures on the 
subject are, it is true, given at many umversitles, b~t ~xpenence sho":s that they are 
but poorly attended by medical students. The reason 1s Slmpl~, the med1cal student has 
already so much to do in his compulsory subjects that, only m the rarest cases d~es ~e 
feel any inclination to burden himself with further knowledge, the need for ·wh1ch 1s 
only realised later on. The references to the use of radiation, which usual!y occur as 
mere incidental allusions, in the medical lectures are generally but Imperfectly 
apprehended since the fundamental facts of roentgenology cannot be conveyed in this 
way, but mu~t be assumed to ~e known_. It is ~e~ce e~sentially desir!lble that the medic~l 
schools should give lectures and practical trammg m general radiology, and that th1s 
should be included in the examination subjects. 

Once the foundations have thus been laid for a proper understanding of the action 
of short-wave rays, the dangers attaching to their employment and the precautionary 
measures to be taken, there will be an end of those cases- now so frequent and so widely 
feared - of incurable burns being inflicted at screening examinations through overstep
ping of the permissible dose. How 'often do we not find doctors who give therapeutic 
radiation, though incapable of carrying out a dose measurement themselves? There are 
also numerous instances in which radiation establishments, even in the larger hospitals, 
have the dose determined once and for all by a technical expert and then plunge 
forthwith into radiation on the basis of this one measurement. This shows a lack of 
understanding which can only be remedied by thorough training during medical 
studies. 

This question of training in medical radiology was the subject of numerous reports 
to the Second International Congress of Radiology at Stockholm in 1928. No less than 
twenty-three countries took part in the discussion. The addresses given by their repre
sentatives have already been published as Supplementum IV of the Acta Radiologica, 
Stockholm, 1930, under the heading: " Teaching and Training in l\Iedical Radiology ". 
The general conclusion to be drawn is that, whilst the desire is everywhere felt to give 
the medical student a certain grounding in radiology as a vade-mecum in his practical 
work, so far the efforts made to that end have had but a very slight measure of success. 

One of the countries which has advanced farthest in this direction would seem 
to be Sweden 'where, since 1928, compulsory general courses of 20 hours' study in X-ray 
diagnosis have been given to candidates for medical degrees by a regular professor of 
medical radiology. The object of this compulsory course is to introduce students to 
the science of the structure of the human body as it appears under X-ray examination. 
Instruction is given in the form of lectures with lantern-slide and X-ray photoc:rraph 
demonstratio~s. No ~xaminati~n is held. In. addition to t~is, optional post-graduate 
courses are g~ven, "":!~~ the obJect of con_veymg a _gen~ral tdea of medical radiology 
and of affordmg fac1hhes for some practical exerc1ses m X-ray diagnosis and X-ray 
technique. Finally, special training in diagnosis or therapy is afforded by two or three 
years' probationer work as medical assistant at the X-ray institute of the university or 
of the large hospitals. The full course of radiology covering the whole of the ground 
usually takes from four to five years. 

For the protection of the patient, proper training of assistants is also required. 
The latter may not undertake medical examinations, make diagnoses, draw up 

1 FoR&aELL, Acta Radiologtca, Supplement IV, 145, 1930. 
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radiation charts, determine the dose, etc.; this is solely the business of the qualified 
doctor and radiologist; the assistants must, however, have a general idea of the structure 
of the human body, they must master the physic~! basis of dose measurement, they 
must be able to compute the dose for a particular case and must have experience in the 
controlling and adjusting of the various apparatus. Only if they ha_ve undergone 
adequate preliminary training, will ~hey be. able to giv~ valua~le assistance to the 
doctor and possibly safeguard the patient agamst danger m certam cases. 

The extensive training thus required can clearly be provided only in large estab
lishments, such as universities for example. In Germany, suitable courses are given 
at approved institutes, which provide for eighteen months' practical and theoretical 
studv, on the conclusion of which an examination is held under State supervision; 
there follows six months' practical work, after which the State diploma is granted. 
The standards set at the examination are extremely high; it is hence all the more 
necessary that the roentgenologist should himself be adequately trained in order that 
he may be in a position to supervise the work of the assistants. 

fl. Dosage Questions. 

The most essential safeguard for the patient lies in correctly performed accurate 
dosage, which should extend also to the diagnostic use of rays. Owing to the introduction 
of the international unit, dose measurement has been placed on a very much sounder 
footing in recent years, although it must not be overlooked that the choice of an ioni
sation unit as a basis has introduced a number of difficulties into the problem. 

The mode of expression used in r unit dose specifications lacks that direct appeal 
to sense perception which has made the skin unit dose so widely popular; r unit dosage 
also lack.s that natural upper limit which is set to the skin unit dose by the capacity 
of the skin. Owing to the realisation of this fact, demands have recently been made 
(1930, Congress of the German Rontgengesellschaft) for a dose unit, apart from the 
r unit, which will be more readily understandable by doctors than a mere numerical 
value. If the advocates of this measure proposed the term " tolerance dose " 1 this really 
amounts to nothing more than what has previously been termed the skin unit dose; 
for, in the course of years, the latter term has lost its original meaning as a strictly 
defined amount of radiation, and bas only retained ita biological meaning as the limit 
of tolerance of the normal human skin. When expressed in r units, this limit is known 
to be variable and changes with the intensity of the radiation (biological additional 
dose, time factor), so that, as the intensity is reduced and as the period over which 
administration extends is prolonged, increasing r values correspond to the skin unit 
dose for one and the same effect. 

A further complication arises out of the fact that, at the present moment, it must 
be regarded as questionable, to say the least, whether the dose giving a particular 
biological reaction corresponds to one and the same value in r units with different 
qualities of radiation. The underlying idea in the introduction of the ionisation unit 
as the basis of dose measurement was that, the mean atomic number of the tissue 
substances on the one hand and of the air on the other being practicalfy identical, the 
absorption of rays, and thereby the effect, would be likely to vary in the same way 
when the quality of the rays changed. In other words, when the dose was measured 
in r units, the e£fect would be independent of the quality of the radiation. Apart from 

1 Tbe expre11sion ~· .toleranr-e dose" Is, as a matter of fact, already used to Indicate a dose which 
can he absorbed indefm1lely without Injury. 
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the fact that, even theoretically, the mass unit absorption of air and tissue is not 
exactly the same and that the great difference in density must also be borne in mind, 
practical experience does not seem to bear out this view. For instance, in skin therapy, 
600 r of primary radiation, which has been recognised as equivalent to the skin unit 
dose for purposes of deep therapy with medium qualities of radiation, is not commonly 
used. On the other hand, experience has shown that very hard Roentgen rays can be 
used in far higher r unit doses; and, where radium gamma rays are concerned, 
500 mg.-element-hours at a distance of 1 em. is almost universally regarded as 
equivalent to the skin unit dose (e.g., FRIEDRICH, MALLET and CouEz, GAuss, 'VINTZ, 
GLASSER). Converted into terms of r units, this, however, works out at 2,000 r units, 
if the time factor is allowed for. On the other hand, attempts have, it is true, been 
made to prove by experiment that the same dose is necessary to produce a particular 
biological reaction whatever the quality of the rays; but these experiments have 
usually been performed only with small skin fields or small biological objects; it 
therefore looks as though the additional scattered radiation might be a factor of con
siderable importance. 

These questions will doubtless be cleared up in the course of time; it would be 
desirable, however, that a decision be hastened by systematic enquiries carried on 
under a central authority. 

A certain amount of confusion and difficulty in coming to a mutual understanding 
about dosage has, however, been caused by the introduction of the r unit, owing 
to the fact that the skin unit dose has been brought into relation with the corresponding 
output of (primary) radiation; thus in deep therapy radiation of medium quality, one 
skin unit dose= 600 r. The skin unit dose comprises, however, the additional scattered 
radiation for a specified size of field (6 x 8 em.), so that the total amount of radiation 
which takes effect on the surface of the skin is really 800 r. Especially where the ·dose 
is measured with a dose-recording instrument (Hammer dosimeter, Mekapion) this 
frequently leads to underdosing. 

Another controversial point is that of the unit of measurement or quality of 
radiation and homogeneity of radiation. The immediately intelligible unit of measure
ment for quality of radiation, which is indispensable to the practitioner, is the deep 
dose percentage, whilst more recently the half-value layer in copper or aluminium 
has been advocated. It would take us too far to go into the changes of quality which 
occur in the radiation, when the usual method of determining the half-value layer 
is adopted. Similarly, the ratio of two successive half-value layers, which has been 
proposed as a measure of homogeneity, is entirely unsuitable owing to the changes of 
quality involved. , 

All these questions might be suitably investigated by a central authority. 
In any case, the introduction of an international dose unit has meant a considerable 

advance towards a general standardisation of dosage, and has thus brought the manifold 
problems of disease nearer a solution ; we must, however, strive to ensure that every 
radiologist is compelled to employ the unit dosage. Very little has, however, been done as 
yet in this direction. Thus, in an agreement recently concluded between the German 
Medical Association (Hartmannbund) and the Federation of Sick Funds, the following 
passage occurs: 

" Every deep therapy installation should have adequate measuring appliances 
which operate either on the ionisation or on the fluorescence principle. Sabouraud
Noir~ dosage is out of the question in deep therapy. " 
It is not enough, however, for a suitable measuring instrument to be available; it 

must also be used, and, above all, it must be reliably calibrated. This calibration, like 
the adjustment of balances, etc., must be regularly checked. For this purpose the 
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various countries have set up standard departments which are provided with calibrated 
and regularly verified instruments by a central authority, such, for instance, as the 
Physikalisch Technische Reichsanstalt in Germany. 

6. Dosage in X-Ray Diagnosis. 

In medical X-ray diagnosis, conscientious dosing is also absolutely essential, as 
already mentioned. The Roentgenologist must know how long he can prolong a 
screening examination, and how many photographs he may take without risk of injury 
to the patient. For this reason, time measurement is especially important in screening 
examinations '. Experience shows that most of the burns sustained through the 
diagnostic use for X-rays are inflicted when the zest of observation leads inexperienced 
examiners to exceed the proper limit of time. The time-recording of an automatic 
watch shows, moreover, how quickly time may pass on occasions even for an experienced 
Roentgenologist when engaged in X-ray examinations. A time check is hence, in my 
opinion, absolutely essential. Regular dose measurement, properly so called, can, how
ever, generally be dispensed with, since the conditions of radiation in screening exami
nations vary but little; instead of this, the dose specifications which occur in plenty 
in the literature on the subject can be taken as a basis. The time equivalent of these 
doses must be worked out subject to all the necessary precautions. The points to be 
borne in mind, in this connection, are: distance, filter and maximum allowable dose. 

The patient should not be placed at less than a certain normal distance from the 
Roentgen tube. In the various provisions and proposals, 24-40 em. is specified; 35 em. 
is probably the current distance. By some mechanical means (e.g., by a wooden 
partition permeable to radiation, a frame covered with sail-cloth, or the like) provision 
must be made to ensure that the distance is not reduced below normal. By way of a 
filter for the screening of the softest components of the rays, 0.5 mm. of AI., which 
should be a fixture, is almost universally used. The German regulations further strongly 
recommend the use of an aluminium supplementary filter of not less than 1 mm. 
thickness in screen examinations with higher voltages, such as stomach and intestine 
examinations. 

Finally, the determination of a maximum do~e is a highly important point. It 
must be remembered that not only must injuries be avoided in screening examinations, 
but that, so far as possible, no cosmetic ill-effects must be caused. Consequently, the 
basic dose must not be the full skin unit dose, but merely a. fraction thereof. If the 
skin unit dose is expressed in terms of r units, it must further be considered that the 
?umber of rllnits which is e.quivalent to a skin unit dose in medico-diagnostic radiation 
1s, to say the least, uncertam as yet (see above). Consequently in order to exclude 
every possibility of injury, about 100 r may be taken as the m~ximum dose. Under 
ordinary conditions this entails very short exposures. 

On this subject, a great deal has been published. The German regulations 
recomme~d the use of !he me~urements taken by SAUPE • and by BRAUN, HASE and 
K1isTh'ER . The latter g1ve, for mstance, for a lung examination with 70 kv., 4 rna., 
O.? mm. AI. an~ 35 em. targ~t-skin distance, about 7 minutes, for a stomach examination, 
W:Jth a front d1aphr~gm usmg 100 kv., 6 rna., 0.5 mm. AI. and 35 em. target-skin 
~1stance! about 3 mmutes, a time of exposure which is no doubt frequently exceeded 
m pract1ce. In the latter case, the use of a thicker filter is strongly to be recommended 

1 E. H. MJ!LLER, Porbchritte R/Jntgenllr., 42, 657, 1930. 
: Porllchntte RiJntgen.tr., 31, 636, 1928. 

Ibid., 38, 386, 1928. 
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as already mentioned, since only a very small proportion of the softest components 
reach the Cluorescent screen through the body. When a 2 mm. AI. Cilter is used, the 
permissible exposure may be increased to about 5 minutes. Such specifications regarding 
length of exposure can, of course, only possess a limited validity, seeing that the 
eCCiciency of ray output may vary considerably with diCCerent tubes and, in particular, 
that present practice in regard to the measurement of voltage still leaves much to be 
desired. A recommendation that can be more unhesitatingly and decisively made is 
that every single set of apparatus should be tested for dosage under the exact conditions 
of operation. 

It is very important that the roentgenologist should not begin the examination 
until his eyes have thoroughly adjusted themselves to the darkness, and, further, that 
he should procure exact information as to whether, for any reason, such as previous 
X-ray examinations, sunburn, disease or the like, increased radio-sensitivity has to be 
allowed for. 

The international regulations sum up all these various points in the statement that 
screening examinations should be conducted as rapidly as possible with minimum 
intensities and apertures. In my opinion these general directions require to be consi
derably supplemented. 

In diagnostic X-ray photography of the human body, the conditions are generally 
more favourable than in screening examinations. The intensities used are commonly 
very high, it is true, but we have only to reckon with very short exposures, so that the 
total amount of radiation is small. Thus, for instance, very many lung photographs 
can be taken without risk to the patient; circumstances arise, however, in which the 
roentgenologist must carefully reflect whether he may take a further photograph; and 
this mostly occurs in those very cases of difficult photography which do not always yield 
a satisfactory result on the first attempt. 

In gynrecological diagnosis, consideration must be given to the high radio-sensi
tivity of the ovaries; by way of upper limit of the dose delivered at the ovaries, I take 
5 per cent of the skin unit dose •. 

The skin load is particularly great where use is made of Raster diaphragms 
(BucKY), which are designed to reduce the scattered radiation between the patient 
and the plate; in such a case, whei:e lateral photographs of the lumbar region of the 
spine are taken, only two exposures are permissible. 

To sum up, it may be said that greater care in the protection of the patient is 
required in the medico-diagnostic use of roentgen rays, and that a proper understanding 
of the dangers involved is indispensable for their avoidance. 

7. Protective Measures in the Use of Gamma Rays, Corpuscular Radiation 
and Ultra- Violet Light. 

When gamma rays are used, care must be taken, in the very first place, to ensure 
that only gamma rays are actually being administered - th\lt is to say, that the filtering 
of the preparation is sufficiently powerful to provide practically complete absorption of 
the beta rays. This can only be effected with filters of 0.5 to 1 mm. thickness of 
the metals with very high atomic numbers, the most frequently used being platinum, 
gold or even silver. The thickness of the filter has much less influence on the intensity 
of radiation with gamma rays than with X-rays, since the above-mentioned metals only 
absorb about 1 per cent of the former per 0.1 mm. thickness of filter. 

• Fortschritte R/Jntgenstr., Volume 35, Congress edition, page 54, 1927. 
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The rays absorbed by the filters themselves excite secondary fluorescent (Roentgen) 
radiation, which is considerably softer than the gamma rays. In order to cut this off, 
an outer supplementary filter of about 2 mm. of brass is commonly used. In order, 
finallv to render harmless the fluorescent radiation engendered in the brass, the .. 
radiation may be further made to pass through a layer of rubber. The thickness of the 
rubber casing provides, at the same time, a means whereby the source of radiation can 
be set at a specified distance from the surface of the tissue to be radiated. 

From what has been said above, it will have been seen that this distance is an 
essential factor in determining the surface dose, since gamma rays are only absorbed 
to a very small extent in the tissue and since distance is the main factor of attenuation 
in the close radiation with small preparations which is most frequently used. In view, 
however, of the short distances involved, the spatial extension of the source of radiation 
also plays a part, so that the law of inverse squares does not operate in this case, the 
reduction depending on the shape and extension of the preparation. This is especially 
true when a number of small sources of radiation are brought together in applicators. 

Dose measurement in the strict sense of the term is not usually carried out in 
treatment with radio-active preparations; it may, moreover, be dispensed with once the 
intt>nsity of radiation has been sufficiently accurately determined from the Radium 
element contents of the preparation, especially as the thickness of the filter is only of 
secondary importance. It applies, therefore, more especially to normal radium salt 
preparations. The unit of measurement commonly employed is the milligramme
element-hour or the number of transformed millicuries. As already mentioned, the 
maximum dose is usually set at 500 mg.-element-hours, with a well-filtered preparation 
at a distance of 1 em. from the skin. The strength of the preparation also affects the 
necessary and permissible time of radiation, and this must be allowed for by means 
of a suitable time factor . 

. When very strong preparations are used, as in certain institutes, special measures 
must be taken to confine the radiation to the body area to be treated. 

Beta rays are hardly ever used in medicine except in combination with gamma 
rays. The containers, in this case, are mostly thin metal and glass capillary tubes, 
which are loaded with radio-active salt or emanation and implanted into the tumour. 
Since, at equal energy values, the biological effect of beta rays may be estimated at 
100 times that of gamma rays, whereas the depth of penetration is but very small, 
dosage becomes extremely difficult and is, even now, in a wholly empirical stage. 
These difficulties are further complicated by the comparatively rapid breaking down 
of the emanation. 

Cathode rays, which are similar in nature to beta rays, and are nowadays produced 
in considerable quantities are, so far, not being administered to human beings. Here 
again there arise difficulties of dosage, since account must be taken of the simultaneously 
engendered Roentgen rays. 

Alpha rays, which act about 100 times as powerfully as beta rays, but are absorbed 
in extremely thin layers, are not used for radiation purposes . 

• A very widespread form of irradiation is that of ultra-violet light, which is 
administered principally by quartz mercury lamps (artificial sunlight) and electric arc 
lamps with carbon, wolfram and other electrodes. The English regulations contain a 
certain number of provisions on this point. Special protection from radiation is 
required only fo_r ~he eyes; they must be protected by goggles which do not allow 
shorter wa~e rad1allon than 3,800 A.U. to pass through ; this must be spectroscopically 
tested. The dangers of wrong dosing are not as great as in the case of Roentgen and 
gamma rays; me~cury lamps should, however, also be tested for ray output. Up to the 
present, no practical unit has been devised for this purpose. A point to be specially 
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remembered is that the ray output drops at first after the lamp is switched on, that it 
subsequently increases again and only reaches a constant value after 10-15 minutes. 
The radiation of patients should only begin after this time has elapsed. 

To sum up, it may be said that the administration to human beings of other kinds 
of radiation as well as of X-rays requires special measures of protection for the patient, 
measures which relate mainly to dosage. Here again, apart from experience, an 
acquaintance with the principles of radiology is essential in order to avoid injury and 



C. TABULAR SURVEY OF THE REGULATIONS ISSUED UP TO THE PRESENT IN 
V ARlO US COUNTRIES. 

1. Medical X-ray diagnosis : 

(a) Protection of the doctor ; 
(b) Protection of the establishment staff ; 
(c) Protection of the patient. 

2. Medical X-ray therapy. - Protection of the Establishment Staff. 
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4 mm. Pb - 1 mm. Ph Projective " pew" Compulsor1lead 
30 x 40 em. with 3 mm. Pb equi valencenot eta t.ed 

1.5 mm. Pb 2 mm. Pb At least 1.5 mm. At least 2 mm. Pb At Jeaat At JeaMt 
wall 0.5mm.Pb 1 mm.Pb 

2 mm. Pb 3mm. 2mm. Lf'adrubberplatea; 0.5mm. 0.5 mm. 
if not protective 

•• pew" 

5-6 mm. Pb - - - - -
Protective value Same as tube Protective value Cover of patient 0.5mm.Ph 1 mm. Ph 
to be determined protection sam~.> as for tube with 1 mm. lead equivalent equivalent 
according to vol- holder equivalent 

tage, tube current, 
and distance • 

Ooturl ... UbttervatloQII 

- -

- -
0.5 mm. Adjacent rooms at 

loaRt 2 mm. Ph. 

- With voltnges up to 
75 k. v. theKtandarde 
or the regulations 
may be lowered. 

- Dinphrngm filter-
ing to caleb all 

primary radiation. 

Glass -
- -

Or -
headmask. 

- -
- Inside lining of 

gloves for protect. 
from eerondai-y 

rays recommended 

- -
- -



1. MEDICAL X-RAY DIAGNOSIS - (lr) PROTECTION OF TilE ESTABLISIIMF.NT STAFF. 

International 
Provisions 

Austria ••.•• 
(SchOnfeld) 

Czechoslovakia 

Denmark ••• 

England •••• 

Germany . .•. 

Operator'• posltloD 

Protective wall of at least 
1 mm. Ph 

Even slight fluorescence of the 
screen must not be discernible 

Skin erythema dose only to be 
reached in 10,000 hours 

Protective wall at least 1.5 
ofm. Ph. 

Protective wall at least 2 mm. 
Ph 2 X 2 m. as far as possible 
from the tube 

See International Provisions. 

Protective wall at least 1 mm. 
Ph. Distance at least 1.5 m. as 
close as possible to wall of room 

Cabin 

Skin erythema dose 
only to be reached 

in 10,000 hours 

Lead Glau window 

Same value as the 
wall 

Greece • • • • • Protective wall : 2 mm. Ph in Photograph$: at 2 mm. Ph 

Hungary •••• 

Russia . ..•. 

Sweden .•• . 
Switzerland • . 
Madrid ••• . . 
P1·oposals • . . 

the form of a cabin least 2 mm. 

Protective wall : 2 mm. Ph 
2 x 2m. 

Protective wall : of at least 
4 mm. Pb. 2 X 1.5 mm. 

Protective cabin : 2 mm. Ph 

Protective wall : 2 mm. 

-
If protection of tube II : 

(1) Adequate: 1 mm. lead wall 
in front of control-table; 

(2) Inadequate: separate rooms 

Lead cabin 
(Ratkoczi) 

if occasion arises 
3 mm. Ph if !hera- 20 mm. lead glass 
peutic work is si-
multaneously ca~ 

ried on 

At least 2 mm. Ph 2 mm. Ph 

- -
- -
- Lead value same 

as that of wall 

Valve tube 

Provisions concer
ning protection 

fl'Om radiation to 
be applied, mutatis 

mutandis 

At least 0. t mm. Ph 

Adjacent rooms, walls, Ooor, 
ceiling 

Protection according to ci~ 
cumstances, if the protection 
of the tube falls short of the 
values given in the provisions. 

Skin erythema dose only to 
be reached in 10,000 hours. 

2 mm. if necessary. 

Total protective value 2 mm. 
Ph. 

Indications cancer- Photog1•aphs: Primary radia
ning beating of lion to be stopped by 2 mm. Ph 

filament to be com- Screening examinations: 
plied with 0.5 mm. Pb 

1\Iust not emit 
X-rays, otherwise 
must be protected 
like X-Ray tube 

At ll"'lSt 1.5 mm. Ph if walls 
do not consist of masonry at 
least 10 em. thick. 

No protection necessary. 

Total protection at least 1.5 
mm. Ph 

Protective value to !Je dele~ 
mined according to: 

Voltage, tube current, dis
tance and period during whicl
operatPd. 



1. M..:mcAL X-RAY OtAoNosts - (c) Pnol'llCTtoN oP Tllll PATIENT. 

Permllwdble number of 
,.ocml dlatnnce 

Flll•r Partition Dooago froiD th• patient 

I Mct'f"rnlng 
Phol.ol'raph11 e:&anlloa Uona 

lnhwnnlionnl Safety device - - Scroening examinations to be conducted as rapidly u 
Provisioru possil.olo with minimum Intensities and apertu•·os, 

Austria. • Photographs : 0.5 Not Joss than - Not more than 1 skin unit doMe or photogJ•aphic, . . 
(Scbilnfl'ld) mm. AI. 24 em. radioscopic or the•·apeutic radiation In six weeks. 

Screening exam I· 
nations : 1 mm. AI. 

I Caechoslovakia • 1 mm. AI. - - - - I -
Denmark • • • Not Jess than - - Snmo as International Provisions 

0.5 mm. AI. 

England . • . SI'O lnternationa Provisions 

Germany . . • 0.5 mm. AI. Not less than At the fixed focal Same as International Provisions 
With high voltage : 35 em. distance 

1 mm. AI. 

Greece • . . . 0.5 mm. AI. - - - - -
Hungary • • . 0.5 mm. AI. 35 em. - - - -
Russia. . . • 1 mm. AI. - - - - -
Sweden. . . . 0.5 mm. AI. - - - - -
Switzerland . . 0.5 mm. AI. Not Jess than Of the thickness of (Watch for checking purposes.) Screening examination s 

40 em. sail-cloth to be as brief as possible. Records to be kept ofscreenin g 
examinations and photographs including unsatisfacto ry 
photographs. Warning against repeated photograph s 

and screening examinations. 

Madrid. . . . 0.5 mm. AI. - - - - . I -
Proposals • . . Built in : 0.5 mm. AI. 35 em. At the fixed focal To be checked To be determmed by measurement • 

Supplementary fllte1 distance by timing 
up to 2 mm. AI. for 

photographs 

• 



2. MEOICAL X-R.u THERAPY - PROTECTION OF THE EsT~BLISRMENT STAFF. 



lnternntional 
Provisions 

Austria •••• 
(Schonfeld) 

Tube boldf'r 

Up to 75 kv. 1 mm. Pb .. tOO .. 1.5 .. .. .. 125 .. 2 .. .. .. 150 .. 2.5 .. .. .. 175 .. 3 .. .. .. 200 .. 4 " .. .. 225 .. 5 .. .. 
Up to 150 kv.3 mm. Pb 

Above 150 kv.5 mm. Ph 

Czechoslovakia Inadequately protected 
tube 2 mm. Ph. 

Completely protected tube: 
up to 125 kv. 2.5 mm. Ph 

" 165 " 3 " " 
" 220 " 4.5 " , 

Above 220 ,, 6 , ., 

Denmark • • • Up to 130 kv. 2 mm. Pb 

2. MEDICAL X-RAY THERAPY. - PROTECTION 

ProtecUYe measures 

With Inadequately protecW Against RCAttered radiation with 
tubee adequatel7 protected tube& 

Protection te be worked 
out accor"<ling to circum
stances 

Protective wall of not less 
than 2 mm. 

Operator best stationed 
outside the X-ray room 

The skin erythema dose must only be reached 
in 10,000 hours 

Two rooms or cabin 

Up to 125 kv.1 mm. Ph 
" 1.65 , 1..5 ,. " 
, 220 .. 3 ,. , 

Above 220 ,. 4.5 ,. ,. 

Cabin of 4.5 mm. Pb 
• 

Underneath protection : 
up to 125 kv.2.5 mm. 

.. 165 " 3 " 

.. 220 " 4.5 " 
Above 220 ,. 6 ,. 

and protective belt of half 
thickness 

Protective wall of 
4.5mm. Pb. 

Covering of the patient 
2 mm. Pb. 

England •••• 

Germany ••• 

See International Provisions 

Oreece • •••• 

HUngarr ••• 

Up to 125 kv.2 
.. 190 '" 3 
,, 220 ,. 5 

mm.Pb 
,, ,, 
, ,, 

According to tube current ; 
not less than 2 mm. 

Russia. • • • • Not less than 4 mm. 

Sweden • • • • Not less than 2 mm. Pb 

Switzerland •• 

Madrid •••• 

Proposab • •• 

Not less than 4 mm. 

5-6 mm. Ph 

ProtectiTe value to be 
determined according to the 
voltage, tube curregt and 
distance 

Up to 125 kv. 2 mm.Iead 
equivalent 

Above 125 kv. separate 
rooms Wall: 

up to 125 kv. 2 mm. Pb 
,, 190 ,. s " " 
" 220 •• 4.5 •• ,, 

Partition 5 mm. Ph. 

Covering of patient ; 
laterally : 

up to 125kv. 0.5 mm. Pb 
" J 90 " 1 " ,, 
" 220 .. 1.5 " ,, 
Underneath patient : 

up to 125 kv.2 mm. Pb 
., 1.90 •• 3 .. .. 
" 220 " 5 " " 

Wall of 4 mm. Ph 
2 mm. Pb. under patient 

Separate rooms. Partition: 
up to 150 kv.5 mm. 

above 150 , 6 , 

Separation In apace. Protective cabin with direct 
air supply 

Separate rooms. Protective 
wall to be determined 
according to the voltage, 
tube current and distance 

2 mm. Ph under patient 

2 mm. lead wall In front of 
control table; covering of 
putient with 1-2 mm. lead 
equivalent ; 3 mm. lead 
equivalent under patient 



oF THE EsTABLISHMENT STAFF. 

Lead glass 
windows 

Lead value 
equivalent to 

that of screen 
or wall 

Same lead equi
valent as walls 

Protective 
value of the 

wall 

Same values as 
the walls 

20 mm. lead 
glass 

Same lead equi
valent as walls 

Protective 
value equal to 
that of the wall 

Distance from 
the tubeat 

Operator best 
stationed outside 
the X-ray room 

With inadequately 
protected tul.e : 

up to 125 kv. 1.5 m. 
above 190., 2.0 m. 
With prot. tuhe : 

up to 125 kv.1.5 m. 
above , , 2.0 m. 

To be determined 
according to the 
voltage, tube cur
rent and protec-

tive value 

Vabe tubes Adjacf'nt rooms, Ooor, 
t-eJllng, walla 

Thickness of the lead 
equivalent depi'nds 

on circumstances 

O~rvnllous 

Sar<'guards in •·egard to 
liltering l'equired 

Protectiveregu-
1
P10ti'ction adequate if 2 dosimeters prescribed. 

lations conc<'r- skin erythema dose is AshN<tos filter, sufety 
ning radiation only •·eaclwd aftel' measure" in regard to 
to be applied, 10,000 hours filtering. 

mutaHs 
mutandis 

0.2 rom. Ph 

Indications 
governing 
beating of 

filament to 
he complied 

with 

1\lustnotgiveoiT 
X·rays, other
wise must be 
protected like 
X-ray tubes 

Up to 125 kv.1 mm. 
" 165 ., 1.5 , 
., 220 , 3 " 

Total protective 
value 4.5 mm. Ph 

With inadequately 
protected tube : 

up to 125 kv. 2 mm. 
" 190 " 3 , 
" 220 " 4.5 " 

Masonry fiO em. thick 
and concrete25cm. thick 

requires no special 
protection. 

Safety measures in re
gard to filtering. Below 

1

165 kv., 2 3 of p1•otective 
values. Above 220 kv., 1.5 

of protective values. 

Sarety measures in 
regard to Iii t e1·ing 

recommended. 

Not less than 3 mm.Pb DosimeiPr prescribed. 

With an open tube 
bolder 3 mm. Ph 

Not less than 4 mm.Ph 

At least 3 mm. Ph 

To be determined 
according to 

voltage, tube current 
and distance 

Safety measures in 
regard to filtering. 

Dosimeter prescribed. 

Dosimeter prescribed. 

2 mm. Ph under the 
table or on floor. 

Safety measures in 
regard to filtering. 

Calibrated dosimeter. 



Chapter II. 

PROTECTIVE MEASURES AGAINST ELECTRICAL ACCIDENTS 
IN X-RAY AND SIMILAR ESTABLISHMENTS. 

· 1. The Dangers of Current and Voltage. 

Apart from short-wave rays, the electric current is an importan~ source of danger 
in X-ray and similar establishments. Extensive measures of protection have therefo~e 
been introduced to provide against this danger. The aspect of the matter usually consi
dered, in this connection, is that of protection against high voltages, but it would be 
more correct to take the electric current as a basis since, apart from electric shocks, the 
intensity of the current in the human body determines the extent of the danger in
volved ; high frequency currents are an exception. 

The statements contained in the literature on the subject as to the amount of electric 
current which must be regarded as dangerous are widely divergent. According to 
BoRLTTAU, • intensities of 20 rna. must be regarded as dangerous, and intensities of 
100 rna. must be regarded as involving deadly danger ; nevertheless, much higher inten
sities are not necessarily fatal, as we know from reports on execution by electrocution. 

The voltage which is necessary to produce such intensities of current in the human 
body depends upon the resistance of the body, and this is liable to extraordinary varia
tions according to external conditions. 

If the person concerned is wearing leather footgear and has dry hands, the resis
tance (according to PERussiA) goes up to 60,000 ohms ; with damp hands and feet it 
drops very considerably. If the extremities are immersed in water, according to 
:SIXooRF and BRAI\'DENBt:RG •, the resistance to direct current is 1,000 to 3,000 ohms. 
whereas with alternating current it is 200 to 300 ohms. It follows from this, that in 
certain circumstances, dangerous intensities may be produced in the body even with 
very low voltages, such as are carried by electric light wires, for example. Cases have 
been known, for instance, in which persons have been killed through touching a defec
tive light switch whilst in their bath. Even tensions as low as 40 volts can, according 
to PIETRnu, • be fatal. 
. The behaviour. of the tensi?n in time also has an important bearing on the danger 
mvolved. Alternatmg current 1s far more dangerous than continuous direct current of 
the same voltage, more especially in the currently employed range of frequencies, for 
very high frequency currents, as is known, are not dangerous. 

2. The Dangers of X-Ray Apparatus. 

If Roentgen apparatus is considered in the light of the above it will be found that 
the voltage operating in the Roentgen tube is always sufficiently high to produce deadly 

.' Quoted b7 BEBnm, Hdb. d. Phylik, published b7 Geiger and Scheel, Volume 17, page 197, 
Berlm, 1926. 

• Quoted b7 BEB~am. Op. ell. 
• Med. Klinik, page 339, 1930. 
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intensities of current in the human organism, for the voltages normally applied range 
from 8,000 to 250,000 volts. It must be borne in mind, however, that such intensities 
of current can only occur if the capacity of the apparatus is sufficient for the purpose. 
With many sets of Roentgen apparatus this is not the case, so that the danger of such 
apparatus depends directly on its capacity. On the same grounds, the high-power 
transformer apparatus of the kind now frequently u~ed in medicine for X-ray diagnostic 
purposes is deadly dangerous, since it is capable of giving off currents of more than 
100 rna. With therapeutic apparatus, on the contrary, the danger is much smaller, 
since they are usually not capable of any very great output. The dangers of therapeutic 
apparatus vary, however, according to design. The most harmless is the induction 
apparatus, since, when there is an appreciable outflow of current, the tension com
pletely collapses. The transformer therapeutic apparatus with and without rectifiers, on 
the other hand, is far more dangerous, whereas the so-called constant potential sets with 
condensers approximate more to the induction coil sets. 

A certain measure of automatic protection is afforded by apparatus working at high 
voltages owing to the fact that, on being approached, those parts which conduct the 
high tension make their presence felt through electric influence, since they cause hair 
to stand on end and clothes to lie flat against the skin, and since, finally, a spark will 
jump, which usually has no ill-effects. \\' ith apparatus operating at medium tensions 
from 8 to 80 kv., on the other hand, no such warning is given before actual contact 
occurs, since the sparking distance and the range of influence action are only small in 
this case. Hence it is that most of the accide!JlS recorded occur with diagnostic appa
ratus. 

A further point which has an important bearing on danger is the earthing of the 
apparatus. Technically speaking, such earthing is desirable at a point of the wiring 
where the voltage is normally nil, since displacements of potential are thereby averted ; 
from a protective standpoint, however, such earthing is wholly to be condemned. Indeed, 
if a conductor is touched in apparatus whose high tension circuit is well insulated from 
the earth in all parts, only a very brief discharge, which may be accompanied by a 
spark, will pass through the body, and this usually does no harm. If, however, the 
high tl'nsion circuit is earthed at one point, and contact is established at an unfavourable 
spot, the transformer is short-circuited through the body and the earth, so that a current 
corresponding to the capacity of the apparatus flows through the body. With the 
modern constant potential apparatus - which is specially feared owing to the occa
sional loudly detonating condenser discharges - the danger to life is, in my opinion, 
smaller than with simple transformer apparatus. This can be explained by the fact 
that, when there is a considerable outflow of current, here again the tension completely 
collapses ; thus with a " stabilivolt » apparatus with an earthed mid-point - that is to 
say, under specially unfavourable conditions - unipolar measurements towards the 
earth did not yield intensities beyond 10 ma. Animal experiments seem to confirm this, 
but it stands to reason that protective measures must also be taken with this apparatus, 
seeing that the shock effect of the jumping spark may in itself be dangerous. 

The kind of floor covering also has a considerable influence on the intensity of 
current occurring when contact is established. Such materials as wood, cork, linoleum 
and ruhher may be favourably considered, whereas stone, tiling or metal floor covering 
must be avoided. A wooden or similar floor certainly provides protection only against 
medium voltages but is particularly valuable for our purposes, owing to the highly 
dangerous character of that type of apparatus. The same applies to wall covering. 
Earthed metal pipes (water, gas, or heating) can also increase the danger and must be 
kept out of reach of the high tension. 



-50-

3. Protective Measures for the Primary Circuit. 

From what has been said, it will be seen that all X-ray apparatus may be more or 
less damrerous. Suitable protective measures must therefore be taken to ensure that 
current :ngineering standa~ds for high-pow~r eq?ipm_ent ~re applie~ so far a~ t~e pri
mary circuit is concerned ; 1t must be borne m mmd, m this connecb~n, that, m mduc
tion coil sets, for example, the insulation must be tested for self-induction voltage which 
is considerably higher than the voltage of the mains. With the older type of apparatus, 
it still happens that regulating resistances and the like on the control table are entirely 
exposed and unprotected, whilst the protective metal casing of the control table is usually 
earthed. This may lead to very unpleasant electric shocks if the casing of the control 
table and the naked wire are simultaneously touched. Such installations are of course 
inadequate and unwarrantable. 

4. Protective Measures for the Secondary Circuit. 

The protective regulations for the secondary circuit must, on the other hand, be 
worked out ad hoc, since current engineering standards for high-powered apparatus are 
based upon quite different considerations. It would, for instance, be wholly contrary 
to those standards to place the Roentgen tube - which carries a high voltage - in 
immediate proximity (23 em.) to a human being. 

Whilst the international provisions only lay down a few general principles, more 
detailed regulations have been worked out in a number of countries, the most com
prehensive being probably those issued by the German Rontgengesellschaft. Similar 
instructions have been given in the regulations of the Vienna Elektrotechnische Verein, 
which were drawn up in direct consultation with the standards department of the Ger
man Rontgengesellschaft. 

The most essential requirement is that parts conducting high voltage should not be 
freely accessible. It is best for all these parts to be surrounded on all sides with earthed 
metallic casings, but this cannot be achieved in all cases. There are only small mov
able or portable apparatus for medical-diagnostic apparatus that satisfy these require
ments, which means that the transformer, the Roentgen tube and the leads are com
pletely surrounded with an earthed metal covering. 

In the larger plants, the Roentgen apparatus is placed in a separate room and the 
high voltage is led off from this into the treatment room either through the wall or 
through the ceiling.• The apparatus room should not be immediately accessible. Some 
of the regulations recommend, in this connection, a device whereby the voltage in the 
high voltage generator is deadened when the door is opened. I do not consider this 
practicable, since it may interfere with the operation of the apparatus and since the said 
appu:atus s~ould he acce~sible for sup_ervision, even whilst operating. In order to 
permit of this, the regulations of the VIenna Elektrotechnische Verein require that an 
en~l~sed ii?s~ecti~n passage at least 1.5 metre in breadth should be provided. In my 
opmi?n this ~s gomg too far. It should be sufficient for the room to be kept closed and 
warnmg notices to be affixed to the door. The main purpose of the above-mentioned 
arrangeme.nt is to pr~tect any pers~n who may be engaged in repairing the apparatus 
from the risk of the h1gh voltage bemg switched on unawares from the treatment room. 
An experienc;ed fitter will, however, always safeguard himself by suitable measures 
(e.g., by takmg out the safety fuses) against the switching on of the voltage from the 
control table. 
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From the apparatus room the high voltage conductors may then be taken into a 
metallic earthed casing which contains the X-ray tube and projects into the treatment 
room. This tube casing may be mounted in a laterally and vertically mobile cradle in 
the partition, such, for instance, as the S.R.V. gear of Messrs. Siemens-Reiniger-Veifa. 
Such equipment is, however, very expensive and somewhat clumsy. 

Quite recently considerable improvements have been made in this connection, the 
Dutch firm of Philips having succeeded, by the use of compressed air, in producing a 
very small metallic earthed casing for Metalix tubes up to 200 kv., for the high voltage 
is! in this case, passed through wall ducts from the apparatus room to the treatment 
room, and the connecting leads are encased in earthed metal covers. In both cases 
complete protection from the high voltage is afforded in the treatment room, and, in the 
second, the Roentgen tube is also entirely mobile. 

Another method also involves leading the high voltage conductors out of the appa
ratus room through wall or ceiling ducts ; but the high voltage conductors are not 
themselves encased in earthed metal coverings, the Roentgen tube being mounted in an 
earthed metal holder (e.g., Gaiffe oil tank) or in a voltage-proof holder of insulating 
material (e.g., Wintz gear). The mobility of the tube is very great in the latter case, 
but this method affords less protection from the high voltage than those previously 
described. The high voltage conductors must, in this case, be placed so high that they 
are not within direct reach of the hand. 

In this connection, the German and Austrian regulations provide for a minimum 
height of 2.20 m. from the floor for voltages up to 75 kv., for 2.30 m. up to 130 kv. and 
for 2.50 m. up to 250 kv., whilst the Czechoslovak regulations lay down 205+2.5. vfkv., 
a formula which yields practically the same height specifications. In my view, these 
minimum heights are not sufficient, especially for the lower voltages, which are parti
cularly dangerous, as already explained ; a tall person can easily reach up to 2.20 metres 
with his hand. The Swiss regulations provide that, if the voltage does not exceed 
200 kv., the conductors shall be placed at such a height that no part of the body may 
inadvertently be brought within 40 em. of them : the conductors may consequently be 
placed within reach. On this point, the international provisions are to be preferred, 
since they stipulate for a uniform minimum height of 9 ft. (3 m.). A graded series of 
heights from 2.50 m. upwards might perhaps be even better. 

At the present moment, there are still many X-ray installations in use, in which 
the apparatus stands in the treatment room itself and the Roentgen tube is mounted in 
an open protective container (lead glass bowl), from which the ends of the tube with 
the high voltage terminals protrude unprotected. In such a case it must be laid down 
that the apparatus should be surrounded with insulating material (wooden case) or 
with an earthed close-mesh metal grating, and that the high tension conductors, so far 
as they are fixed, should be laid at an adequate height. Open tube holders (except in 
induction coil sets, which are far less dangerous than transformer sets) should no longer 
be tolerated for therapeutic uses, since both high voltage poles can be simultaneously 
touched even by the patient. This is especially so when the tube is set at right angles 
to the longitudinal axis of the patient's body, as is required by the German regulations 
concerning protection from radiation, in order to avoid the direct radiation which emer
ges, with such a mounting, along the axis of the tube extensions. 

With the modern ray-proof tubes which need no special protective container, this 
danger reappears, since both ends of the tube are simultaneously within reach of the 
patient's hands. The mounting of protective screens must therefore be prescribed, 
consisting either of earthed metal or, more simply, of Pertinax which is proof against 
perforation by discharge. 
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If the high voltage protection consists, not of earthed metal but of insulating ma
terial (Pertinax, rubber, wood), the latter must be able to withstand t~e ~o-called 
" sphere test • -that is to say, it must not be l_iable to be pe~forated by el.ectri~ discharge 
't\·hen a sphere of 1 em. diameter connected w1th the earth IS placed agamst It for a full 
minute. 

When open tube holders are used, transformer sets with earth_ing at one point of 
the secondary circuit are particularly dangerous, as alread_r. explam_ed. _ T_he Ger~an 
re"'ulations only permit the employment of such apparatus 1f a dev1ce IS fitted wh1ch 
s~tches off the hi"'h volla"e in a sufficiently short time when parts conducting "high 
volta"'e current are touched"". A footnote to this passage adds : " Whether the cut-outs 
hithe~to in use are able to switch off the current in a sufficiently short time has still 
to be determined by physiological tests ". In my opinion, reliance should not be placed 
on such apparatus, but everything should rather be done to minimise the risk of con
tact. The only fitting which has given good technical results in this connection is the 
automatic overload circuit breaker, which is prescribed by most regulations, hut does 
not afford absolute protection against accidents. 

The earthing of the patient, which was formerly a common practice, is to be con
demned, owing to the increased risk involved. At this point, it should he observed 
that, even where measuring apparatus is introduced into body cavities for dosage pur
poses, the patient is exposed to danger if the instrument is earthed ; it is hence pre
ferable to dispense with earthing in such a case, it being superfluous with a properly 
designed ionisation instrument. For the same reason, treatment tables for Roentgen 
therapy should be built of non-conducting material (wood), or should, at all events, he 
mounted on insulating legs. The connecting leads between the tube poles and the 
fixed high voltage conductors should, when not in use, be wound up on automatic 
cable drums fixed to the high voltage conductors, being drawn up sufficiently high 
to be out of direct reach from the floor. · According to certain regulations the feed cable 
of a Roentgen tube should be connected up with a snap catch ; this would, doubtless, 
prevent any unintentional disconnection, but such loose contacts should, in my view, 
be avoided in the high tension circuit, since they might lead to disturbances through 
high frequency phenomena ; fixed clamp or screw terminals are decidedly preferable. 

All high voltage conductors should be sufficiently stout (tubing) to prevent brush 
discharge ; this applies also to the movable leads, which should therefore consist, for 
preference, of flexible metallic tubing. For the same reason edges should be avoided 
and comers should be rounded off with metal spheres . 

. As regards the laying of the conductors, it is usually stipulated that these should 
be kept at a distance equivalent to 1.1 mm. per kv. from adjacent metal parts; but the 
Czechoslovak regulations go further and provide for a distance of at least 1.2 mm. 
per kv., whilst the Austrian regulations require 1.3 mm. per kv. for voltages over 130 kv. 
The minimum distance from the patient must be 1.5 mm. per kv., which, with a voltage 
of 200 kv., would entail a focal distance of 30 em., since the Roentgen tube itself must 
equally be regarded as a high tension conductor. I would recommend that these pro
visions be made somewhat less rigorous, seeing that the target-skin distance of 23 em 
w~ich was mostly used in t~e past never to my knowledge caused any trouble, even 
with a voltage o_f ~00 kv. With most of the modern protective mountings, the distance 
of 2!3 em. can, d !s true, no longer be used ; with the latest slender ray-proof tubes, 
on the contrary, It can. 

Special at~nti?n mu~t be giv~n to the design of the pedal controls such as are fre
qu~ntl?' used m d1agnoshc. esta~hshments. Special safeguards against inadvertent 
aw•tchmg-on must be provided m this case. 

Oth~r _safety devices are sound, and light signals which operate whilst the high 
voltage 11 m use, and, further, warning notices and the like. 
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All signalling apparatus, safety appliances, cable drums, earthing wires, etc., 
should be subject to frequent inspection. It would be desirable to provide that such 
supervision be carried out at regular intervals by specially empowered authorities. 

Since, however, even in the best-equipped establishments, accidents may be caused 
at times by an unfortunate conjunction of circumstances, it is important that the whole 
of the employed staff should be trained in first aid for electrical accidents ; instructions 
on the subject should also be posted up in the working rooms. Similarly, all employee~ 
should be acquainted with the instructions for the operation of apparatus. 



Chapter m. 

HYGIENIC MEASURES IN RADIATION ESTABLISHMENTS. 

A. FoR PERso~s EMPLOYED IN X-RAY AND SIMILAR EsTABLISHMENT!!. 

Apart from the injuries, burns and the like, which can onl! be caused by extreme 
incautiousness in the handling of Roentgen rays, etc., and wh1ch ought not to occu~: 
nowadays, there is a danger that persons constantly working in Roentgen establish
ments may gradually incur general injuries, consisting mainly of blood changes. 

It is hence necessary, in the first place, to make the general external conditions 
as favourable as possible, in order to increase the powers of resistance of the body, and, 
secondly, to keep a constant check on the state of health of the staff by regular blood 
examinations. 

1. The Treatment Room. 

In the first place, the treatment rooms must be spacious and airy. Basements are 
to be avoided ; if only for the reason that the greater dampness of the air impairs 
insulation and thereby the efficiency of the X-ray apparatus ; moreover, when ionisa
tion instruments are used for dosing, errors may occur through spontaneous discharge, 
if indeed the instruments do not completely fail to act. 

For hygienic reasons, the use of small ray-proof cabins for the housing of the 
operator's controls are not to be recommended. Since the protective layer consists mostly 
of lead, lead vapours may be given off in such a confined space and may produce symp
toms of poisoning. Every lead lining must therefore be proofed with a suitable coat 
of oil paint or the like, and the cabin must be well ventilated. For these reasons, as 
well as for those stated above, I consider it preferable. for the control appliances to he 
placed in the radiation theatre itself ; adequate protection against radiation can always 
be secured by keeping them at a proper distance from the Roentgen tube and screening 
them with a simple protective lead wall. 

There are yet other reasons why only spacious and airy rooms should be used. 
Owing to the effects of the high voltage, the air may be decomposed in such a way that 
nitrous fumes and ozone are produced which are not conducive to health and produce, 
moreover, a feeling of weariness. This decomposition of the air is caused more espe
cially by open spark gaps such as occur in particularly large numbers in rotating recti
fiers. Such machines must therefore be placed in a separate room or in a well-ventilated 
woode~ housing. Open point-gap measuring instruments also decompose the air and 
may With advantage be replaced by sphere gaps. Furthermore, silent discharges, corona 
effects, such as occur at sharp corners and edges of thin conductors must be avoided. 
The high voltage conductors must therefore be made of thick m:tal tubing (2 em. 
diameter joined at corners by balls of at least 6 em. diameter). The thin type of leads 
to the Roentgen tube which are most frequently used are also dangerous and must be 
replaced by thick rubber cables or by flexible metal tubing of about 2 em. diameter. 
ft is best, of course, for t~e treatment-room to be completely free of high voltage. 

In order that deletenous fumes may be removed, good ventilation with a supply 
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of fresh air must be provided. Since the fumes are heavier than air, the most suitable 
method is to provide for a vacuum exhaust on the level of the floor. 

The operation of mercury lamps (artificial sunshine) and open electric arc lamps 
also seriously vitiates the atmosphere ; here again provision for adequate ventilation · 
should be made. 

So far as possible, daylight and sunshine should have free access to treatment 
rooms. The darkening of the therapeutic radiation theatre is not necessary ; if in 
distant X-ray treatment, it is desired to ascertain by means of a fluorescent screen 
whether the cone of radiation covers the whole area of the irradiated field, this can 
easily be done in full daylight by the previously mentioned device of using a small 
fluorescent screen which is mounted at the end of a dark tube fitted with an eyepiece. 

' Both the floor and the walls of the radiation theatre must be smooth and easy 
·to clean. Wood, with linoleum, for instance, is a suitable floor covering, since it is 
also conducive to protection from high voltage. Similar covering, or a coat of oil 
paint or the like, is also suitable for the walls ; light tints are most appropriate. For 
screening-examination rooms dark paint (red or green) is obviously to be preferred, 
but these .rooms should not be kept completely dark. 

The doctor and his staff of assistants must be protected from infection by special 
professional clothing, gloves and the like. In the case of screening examinations it is 
advisable to provide some protection for the examining doctor against the patient's 
expectoration, etc. 

The international provisions specified IS• C. as a desirable temperature for the 
rooms ; I believe a somewhat higher temperature, say about 22• C. would be preferable, 
sine 1 the patient undresses in most cases for examination or treatment, and the assistants 
in the therapeutic installation frequently have to sit motionless for lengthy periods. 

2. Hours of Work for Persons employed in Radiation Establishments. 

The time allowed to the staff for purposes of recuperation must be measured in 
accordance with the heavy mental and physical strain involved by work in radiation 
establishments. An eight-hour day, which was taken, above, as a basis for regulations 
concerning protection from radiation, is probably the absolute maximum that could be 
contemplated. If work is carried on uninterruptedly for that length of time, the 
worker's power of concentration must finally be so reduced that the risks to the patient 
are increased. The international provisions and the regulations of various countries 
take the view that seven hours at the outside is permissible, whilst Russia even allows 
but four hours. · 

According to the international provisions, and according to the Russian regulations, 
the number of working days in the week should not be more than five, whilst the 
German regulations provide for 1-2 half-holidays in the week. 

As regards annual holidays, the international provisions stipulate for at least one 
month, Russia two months and the German regulations four weeks. 

It is important to make it a rule that persons doing full time in X-ray and similar 
establishments shall not be called upon for other hospital or similar duty and, in 
particular, that they shall not have to do night duty. 

All employees should be subjected on appointment and at regular intervals there
after, to careful blood examinations, in order that physical unsuitability may be quickly 
detected and a change of occupation recommended. I have found that, where the best 
possible protection is used, a seven- to eight-hour day, from one to two free afternoons 
per week, and four weeks' annual holiday is a satisfactory system; the blood examina~ion 
is made at the time of appointment and, thereafter, at intervals of two months, the fmd
ings being recorded on each occasion. 
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3. Hygienic Measures in Other Radiation Establishments. 

Measures corresponding to the particulars given above should he taken in industrial 
establishments where X-ray apparatus and tubes are manufactured or used for examina
tions, etc. 

As already mentioned - when protection from radiation was discussed - special 
arrangements should be made in places where work is carried on with radio-active 
substances. In the handling of radium salts and in the filling of emanation containers, 
rubber gloves must be used ; in the latter case, the air in the room must he continually 
renewed by exhausters. Recently cases have been reported in which female workers 
engaged in laying on luminous colours containing radium injured themselves by mois
tening the brush with their lips. 

It sometimes happens with mercury lamps (artificial sunshine) that the mercury 
container burstS' and splashes the mercury about ; a fitting should therefore he mounted 
to catch the mercury, since mercury poisoning may otherwise gradually occur. The 
same danger also arises with the type of burner in which the electrodes are not fused 
in and thus made airtight, but are merely cemented in ; here again the heat may cause 
the mercury to he expelled and to evaporate. 

B. HYGIENIC 1\IEASi!RES FOR THE PROTECTION OF THE PATIENT. 

1. General Remarks. 

The existing regulations also need to be supplemented in the matter of hygienic 
measures for the protection of the patient from injury. 

The treatment beds for patients must always be covered with clean sheets. In X-ray 
therapy, special attention must he given to the cleanliness of the radiation " cone" 
and to the protective covering material. Compressor " cones " which (even in 
photography) come into direct contact with the skin must be of suitable, easily 
disinfected material, and he cleaned on each occasion after use. The lead plates which 
are used as covering round the edge of the field may, with advantage, be provided with 
linen covers, which should be regularly washed ; lead rubber covers should he cons-
tantlv disinfected. · 

The preliminary_ treatment and after-treatment of patients subjected to therapeutic 
radiation may also he included among hygienic measures. For instance, the inunction 
of the radiated areas of skin, which, as experience has shown, may appreciably reduce 
the risk of injury, is of outstanding importance. In a general way, all patients under
going X-ray treatment should be provided with a set of rules of conduct, calculated, if 
observed, to avert late injuries. 

In diagnostic establishments as well, all objects with which the patient comes into 
direct contact should be made of suitable, easily disinfected, material and should be 
kept spotlessly clean. Such are : the wall in front of the X-ray tube against which the 
standing patient leans in screening examinations and X-ray photography, the radioscopy, 
or photographY:, table, t~e back of the fluorescent screen, rubber gloves or instruments 
used for palpahon, the ltd of the Roentgen cassette, the diaphragms for scattered rays, 
the compressor " cone ", etc. 
. As reg~rds X-ray diagnosis, it would also be desirable to have regulations concern-
wg the teshng and use of opaque substances which must not be deleterious. 

In _the uMe for ra~io-active. substa~ces, too, the utmost cleanliness is required .for .the 
protecllon of the pahent. Th1s appltes, for instance, to applicators, which come into 
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direct contact with the patient's skin ; but radium preparations themselves, and their 
filtering containers, which are introduced in certain cases into body cavities, must be 
sterilisable. It would be best if the preparations could he boiled as they are. 

In radiation with open electric arc lamps, white-hot particles may be thrown off 
and injure the patient. Precautions must be taken against this as well as against injuries 
caused through the bursting of quartz burners. 

· 2. Measures for the Avoidance of X-Ray Sickness. 

At this point, a word may be said as to the measures required for the prevention 
of X-ray sickness, that unwelcome accompanying phenomenon of deep X-ray therapy, 
which is apparently due to a combination of several factors. The underlying causes may 
be the effects of the X-rays, or of the high-frequency oscillations produced by the high 
voltage, or the vitiation of the air by the high voltage. 

The effects of the X-rays themselves can, of course, not be eliminated ; they should, 
however, be confined strictly to the area to be radiated. ·This is almost completely 
achieved, with the modern ray-proof tube holders for instance, and with the ray-proof 
tubes. Since they have been in use, cases of X-ray sickness have become much less 
frequent than they were when the old open tube cases were employed. It has been 
thought that the sickness should be ascribed to the more intense general radiation in
volved in the latter case. "Endeavours must therefore be made, for the patient's sake as 
well, to fit the protective material to the X-ray tube itself. 

The effects of the electric high voltage are due, inter alia, to the high frequency 
oscillations which are concurrently produced when the X-ray tube is in operation. It 
has been found that such electric fields are injurious to small animals, when they are 
sufficiently strong, and it may be assumed that they can also do damage to the human 
organism. If the high voltage conductors are properly laid, in accordance with the 
rules set forth above, or if, indeed, the treatment-room is completely free from high 
voltage, this factor must disapp!'ar. 

Finally, the fact that the vitiation of the air through the production of ozone and 
nitrous fumes may have injurious effects on the weakened organism of the patient is 
enlightening. By suitable arrangements, such as have been discussed above, this factor, 
too, may be eliminated. 

Experience has confirmed that, when all requisite measures in respect of protection 
from radiation, protection from high voltage, and ventilation, are thken, X-ray sickness 
becomes much less frequent and is limited thereafter to exceptional cases. 



c. T ABlJLAR StJRVEY OF THE REGULATIONS HITHERTO PUBLISHED IN VARIOUS CouNmms. 

HYGJEXIC MEASURES IN RADIATION EST ABLISIIMENTS 
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Chapter IV. 

PROTECTIVE MEASURES AGAINST THE DANGERS OF X-RAY 
FILM FIRES. 

1. Nitro-cellulose and Acetyl-cellulose Films and Their Properties. 

For the purposes of medical X-ray diagnosis, films are nowadays used almost 
exclusively as supports for the photo-sensitive layer, such films being of the double
coated type. 

So far as the danger involved is concerned, stress must be laid on the great diffe
rence between a cinematographic and a Roentgen film. 

For the material of the Roentgen film, two substances of different chemical compo
sition are used, the ordinary film, consisting of nitro-cellulose, and the so-called safety 
film which is made of acetyl-cellulose. The first double-coated Roentgen film was 
made in Germany by Dr. Max Levy, in Berlin, as far back as 1897. 1 

Numerous tests have latterly been made in authoritative quarters to work out 
reliable standards by which the dangers attaching to both kinds of film can be ~auged. 
LEHMANN • (Photo-technical Institute of the " Technische Hochschule ", Berlin) found, 
for instance, that samples of films in the condition in which they are used, i.e., with a 
developed layer of emulsion, caught fire '8.t the following temperatures : nitro-cellulose 
films 175-180", Agfa safety films 400-405", Kodak safety films 440-445", Pathe films 
440-445". The inflammability was tested on horizontally stretched lengths of film 3.5 em. 
broad and 20 em. long. Complete combustion took not more than 15 seconds with 
nitro-cellulose films ; the Pathe film ceased to burn as soon as the flame was removed ; 
the Agfa film flared up more fiercely, but only went on burning for a few centimetres. 
The Kodak film burned more slowly, but usually right to the end and took at least 
50 seconds. In the case of double-coated X-ray films, conditions are not more 
unfavourable. 

When nitro films burn rapidly with an adequate supply of oxygen, only harmless 
gases such as carbon dioxide and nitrogen are given off, whereas, with incomplete 
combustion, carbon monoxide, nitrous oxides, and small quantities of prussic acid are 
given off, 1 kg. of celluloid being able to produce about 600 litres of gas. The safety 
films shows, however, no tendency to smoulder; smouldering only takes place if the 
air is cut off and the film is sufficiently heated. The process of flameless combustion, 
such as occurs in nitro films could not be induced in safety films by tests at the " Chem
isch-technische Reichsanstalt • ". When acetyl-cellulose films are made to smoulder 
by artificial means, they give off, like nitro films, small quantities of prussic acid. But 
this can never give rise to any serious danger. Under favourable conditions the nitro 
film, once it has caught light or has been sufficiently heated, easily passes over into a 
process of flameless combustion. The resulting gases are inflammable and even 

1 WERTHEIMER iJber die Rilntgenfilmaufbewehrung, "Strhlenlherapie ",Volume 36, 1930, p. 573. 
• Fortschritte R/Jntgenstr. 41, 989, 1930. 
1 Fortschritte Rilntgenstr. 41, 991, 1930. 
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explosive if mixed with the right quantity of air. The fumes of the nitro film are in part 
highly toxic (see hereafter). . . . . 

The g-reat inflammability of the ordmary cmematograph1c film and the dangerous 
nature of the fumes given off on slow combustion have long been known. The dangers 
connected with Roentgen films were pointed out by WERTHEIMER as far back as 1924 
when the double-coated X-rav film was introduced in Germany. For this reason, in 
Germany, for instance, the ~linistry of the Interior, in a memorandum of Decem
ber 21th, 1928, on the storage of X-ray, etc., celluloid films used in hospitals, issued 
instructions the observance of which should greatly reduce the dangers attaching to 
X-ray films. 

2. Accidents caused by the Burning of X-Ray Films. 

In May 1929, there occurred in Cleveland, Ohio, a fire disaster of such magnitude 
that it appeared urgently necessary to revise the existing regulations and to expedite 
their enforcement in practice. Now, to be sure, we are threatened with regulations 
which, in the opinion of experts, overshoot the mark. 

Whilst in other cinematographic film fires, which have been fairly numerous, no 
deaths were reported which could be ascribed with certainty to the inhalation of 
poisonous gases, in Cleveland 125 fatal casualties occurred, all of which were caused by 
gas poisoning. The enquiry showed that the disaster only reached such proportions 
owing to an unfortunate chain of circumstances. 

The film store, which contained from 3 to 4 tons of films, was in itself fire-proof ; 
it was in the basement and had no connection with the outside air ; it was shut off by 
a fire-proof iron door. In close proximity to the upper film rack, a large steam-heating 
pipe ran through the room. This was examined for a defect on the day of the disaster, 
and stripped for that purpose of the insulating lagging. As a resull of this, it is presumed 
that overheating occurred, leading to the internal decomposition, and consequent 
flaring, of the nearest films. When an attempt was made to extinguish the fire, an 
explosion occurred which spread the fumes all over the establishment through a venti
lation duct and the staircase shaft. Owing to the lack of air, the fire could only 
smoulder slowly, so that the production of fumes by the internal decomposition of the 
nitro-cellulose was stimulated, 

On the scene of the disaster, many of the victims were found dead sitting at their 
desks, etc., and the cause of sudden death was taken to be prussic acid poisoning. 
Chemical experts, however (KNUTssoN '), contested this, saying that 1 kg. of celluloid can 
only produce 5 litres of prussic acid, and that prussic acid loses its toxicity in the air 
in a few minutes. It was therefore suggested that other poisonous gases might have 
contributed ; for instance, that phosgene was formed by burning chloroform fumes 
which may have been evolved in the pharmacy, which was also involved in the fire. 

A_ thorough. enqui_ry into the .Cleveland disaster was made by a Commission of the 
Amencan Chemical "arfare Service, and the findings recorded in an elaborate report •. 
The large number of casualties which occurred even among persons who only came in 
fo~ a mome?t is ascribed to the gases .given off during the fire- namely, carbon mon
?xJde. and mtrous ~umP.s- cou~led w1th the lack of oxygen. The nitrous fumes involved 
m th1~ case are : !'\?, 1'\0, and l'i ,0~. According to the tests performed, the inhalation of 
the mtrous ~ur_nes m .a concentrahon of 0.6-1 mg. per litre of air (0.029-0.049 per cent 
by volume) JS Immediately fatal, whilst carbon monoxide, in a concentration of 12.6 mg. 

1 Atla radiolog., Volume 10, 5(J6, 1929. . 
0 

The lJisaoter at the Cleveland llo1pilal Clinic, Government Printing Office, Washington, 19211. 
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per litre of air (1 per cent by volume) can only be tolerated for 4-6 minutes. (It never
theless remains a puzzle how the fitter who was repairing the heating can have escaped 
with his life, as apparently he did, although, in the attempt to extinguish the fire, he 
came within dose range of the conflagration, whilst, a short time afterwards, numerous 
persons were being instantly killed in remote parts of the building.) 

Quite recently a film fire was reported', which broke out in the University of 
California Hospital and involved the destruction of 500 lb. of nitro-cellulose film. In 
this case only three firemen and a few nurses sustained mild gas poisoning, which took 
the form of a temporary indisposition. The fire would probably have been confined 
entirely to the film store had there not been a fanlight one foot high over the door, 
through which the flames found an exit. 

3. Regulations jor the storage of X-ray films. 

As a result of these and other film fires, regulations for the storage of X-ray films 
have recently been issued, which take into account the results of tests undertaken by 
the competent authorities in conjunction with the firms concerned. 

The following may be mentioned : 

1. Regulations for the Storage and Handling of X-ray Films in l\ledical Estab
lishments, published by the German Roentgengesellschaft •. 

2. Regulations for the Storage and Handling of Photographic and X-Ray Nitro
cellulose Films, published by the American Roentgen Ray Society •. 

Both sets of regulations agree in stating that no special precautionary measures are 
required when so-called safety films of acetyl-cellulose (cellulose acetate) are used. 
This view has, it is true, not passed unchallenged in the literature on the subject 
(HERRNKIND ' and C. M. W oon '), it having been pointed out that prussic acid is evolved 
by smouldering acetyl-cellulose. The above-mentioned detailed investigations of the 
"Chemisch Technische Reichsanstalt ", show, however, that the gases evolved by the 
incomplete combustion of safety films (prussic acid and sulphuretted hydrogen) can 
never give rise to any serious danger, since flameless decomposition does not occur 
with safety films, and smouldering, just like dry distillation, can only be maintained 
by a constant supply of external heat and by cutting off the air. In such circumstances, 
even wool, hair, feathers, and so on, give off prussic acid and sulphuretted hydrogen 
in addition to carbon monoxide. The storage of safety films, therefore, entails no other 
dangers than that of paper, documents, etc., to which no special regulations apply. 

According to the German regulations, a film is to be regarded as an X-ray safety 
film when a strip 3.5 em. wide and 20 em. long, which is held on edge in a horizontal 
position, and lit from underneath at one end with a match, either does not continue 
to burn after the removal of the match or requires more than sixty seconds for complete 
combustion. Safety films must be indelibly marked as such, the mark to be affixed 

·on each single film and on the packing. 
The American regulations strongly recommend the general and exclusive use of 

safety films; it is pointed out, however, from other quarters, first, that safety films are 
more expensive than ordinary films, secondly, that safety films can only be stored for 

1 Acta radiolog., Volume 10, 566, 1929. 
1 DIN-Roentg., 3, Beuth. Verlag G.m.b.H., Berlin, page 14. 
1 American Journal of Roentgenol., 23, 81, 1930. 
' HERRNKJND : ROnlgenprtuis, p. 649, 1929. 
1 C. M. Wooo : The Jllodcrn Hospilal, No. 3, page 78, 1929. 
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a limited period, and, finally, that it is uncertain. as yet, whet~er the finished photo
graphs of safety films may not undergo changes .m. co~rse of ll~e. 

The difference in price of about 20 per cent IS m Itself sufficient to make the not 
inconsiderable cost of fire-proof equipment for the storage of ordinary films less 
great in some cases than the extra outlay entailed by the constant use of safety films. 
There being, moreover, some uncertainty as to the durability of the latt~r, regulations 
exclusively authorising the use of safety films would encounter considerable oppo
sition. The raising of the safety film to the same level as the nitro-cellulose film, in 
respect both of price and quality, must, however, continue to be our objective. 

Owing to the comparative harmlessness of the safety film, the provisions concern-
ing storage relate only to nitro-cellulose films. . 

The quantity of film to be stored or accumulated has, of course, an important 
bearing on the nature of the protective measures required. Generally speaking, it is 
advisable to discard all films the storage of which is not necessary. Such films should, 
however, not be disposed of by burning, since this, too, will give rise to dangers 
demanding special precautionary measures; they should rather be sold to buyers of 
such material. 

The number of finished X-ray photographs which may have to be dealt with varies 
considerably according to the number of patients attending the institutes. In the larger 
hospitals, 100 photographs per diem should be allowed for - that is to say, given 300 
working days, 30,000 films a year. In Germany (a decision not having yet been 
given by the Reichsgericht) photographs must be kept for a number of years, so that 
a quantity of 300,000 films would accumulate. As the larger sizes of about 30 x 40 em. 
are the most frequently used, this would mean about thirteen tons of film, assuming 
a weight of 3i5 gr. per sq. m. 

Since the storage of so large a quantity in a single room is highly dangerous, it 
is advisable to subdivide it. A clear distinction between a so-called reference library 
(Priisingbibliothek) and X-ray film archives was first made by WERTHEIMER. • Since, 
moreover, there is no need for all X-ray photographs to be immediately available, a 
provision may be separately made for a small store for current use, a medium-sized 
store which is easily accessible and a large store for films which have been filed away 
but might in certain circumstances be required again. 

By way of daily supply for the small store, the German regulations provide for not 
more than 10 kg. net weight (i.e., about 52 dozen 18 x24 em. films, or 18 dozen 
30 x 40 em. films) of unexposed films in their original packing. The stored films 
should be kept at an adequate distance from radiators and fires. Furthermore, the 
regulations provide for not more than 5 kg. (i.e., 308 films of 18 x 24 em. or 110 films 
of 30 x 40 em.) of developed film, which should be kept at an adequate distance from 
radiators and fires in boxes of hard wood or other material which does not readily 
conduct heat or burn. 

According to the American regulations, undeveloped films must be kept in metal 
boxes - which may be lead-lined - on racks two feet above the floor or in tested 
double-sided vented cabinets. The negatives should be stored in sets of n'ot more than 
six, in thick paper covers, or in sets of not more than twenty-five in cardboard boxes . 

. The idea of sub~ivid~ng the films by_ means of paper pockets or cardboard boxes, 
wh1ch finds expressiOn m these regulahons, proved satisfactory in the combustion 
tests that were performed (EPPENBERGER •), although it would seem that smouldering 
and the consequent fuming of the celluloid is facilitated, and burning with open flame 

• WmTliEIIIER : Slrahuntherapie, Volume 36, page 580, 1930. 
1 Enuauu:m : R1Jnlgenprazi1, I, 643, 1929. 
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reduced. In· the tests, such packets of films were only burnt at the edges and the 
production of fumes was small; it would seem that the application of intense heat for a 
considerable period of time - such as is not likely to occur in fires - would be neces
sary to cause such packets to smoulder right through. 

The German regulations define as a medium-sized store one in which up to 150 kg. 
net weight (i.e., about 9,240 films of,18 x 24 em. or 3,300 films of 30 x 40 em.) are 
kept in a single room. This must have fire-proof walls and at least a fire-resistant 
ceiling as well as fire-resistant doors; the latter must be smoke-proof and self:closing 
and may only give on to a landing. (Hard-wood doors or ordinary soft-wood doors 
covered with tinplate on all sides are regarded as fire-resistant ; such doors must of 
course have no lights.) The room must have a window of thin glass, not less than 
0.5 sq. m. in area, giving on to the open ; in addition, a ventilation duct communicating 
with the open air must also be provided, which is automatically opened by an excess 
pressure of 6 kg. per sq. m., and must have an area in cross section of at least 0.25 sq. m. 
No open flames or inflammable materials must be kept in the room. Heating pipes 
and the like must be provided with a protective covering so shaped that films cannot 
be laid on them. The films themselves must be placed in a safe which fulfils certain 
conditions (see below). 'Vhere considerable quantities are involved, a separate room 
must be used for each 150 kg. net weight of film; these rooms must not be inter
communicating. 

The American regulations, on the other hand, prescribe the use of cabinets of not 
more than 30 cubic ft. content, which must be in communication with the open air. 
When the weight of film to be stored exceeds 200 lb., two separate cabinets must be 
used. Cabinets with a capacity of more than 100 lb. must be fitted with an automatic 
sprinkler, unless each compartment contains less than 30 lb. of film and the cabinet 
is so designed that fire cannot spread from one compartment to the other. The opening 
communicating with the outside air must have an area in cross section of at least 
1 sq. in. per cubic ft. of room. No special stipulations are made as to the fire-proofing 
of the place in which the cabinets are stored. 

The German regulations define as a large store one in which more than 150 kg. 
net weight of film are kept in a single room. A room of the large store should not 
contain more than 4,000 kg. net weight of films (i.e., about 246,000 films of 
18 x 24 em. size, or 88,000 films of 30 x 40 em. size). Where the quantity to be 
stored is greater, several completely separated rooms must be used. In dwelling-houses, 
large stores may only be installed in the lofts. The walls and the floor must be fire
proof. The room must have a window, giving on to the open, glazed with thin glass, 
provided with protection against sunshine and having an area equivalent to 5 per cent 
of the floor area and in no case less than 0.5 sq. m. When the store is installed, special 
care must be taken to ensure that the fumes given o.ff in the event of a fire could not gain 
access to the landings or to the staircase shafts; the latter must be fitted at the highest 
point with a vent, at least 0.5 sq. m. in area, that can be operated from the ground 
floor. Large stores must have no heating apparatus; if heating pipes are carried through, 
special conditions must be fulfilled, and this applies also to electric light equipment. 
Ihhe large store is installed outside in a special small building, this must be so situated 
that neighbouring inhabited houses will not be involved in any fire. As regards the 
manner in which the films are to be kept in the large store, no special regulations 
have been laid down, but the use of the original cardboard packing is recommended. 

The American regulations mention special fireproof materials for the construction 
of storage rooms. The rooms should be provided with self-closing fire prot~ction _doors 
and should have no fan lights. For very 64 sq. ft. of floor area an automatic spnnkler 
must be provided; this may only be dispensed with if the storage room is installed 
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under the roof and if no danger to the building can arise ihrough fi~_e 'or fumes. The 
room must be connected with the open air by an op.ening ha.~ing 8f area in . cro~s 
section of at least 1 sq. in. per cubic ft. of conte.nt; th!s connect~on w1th the. open a~r 
can also be secured by means of reliable automahc apphances whiCh open the wmdows 
in the e,·ent of fire. Heating must only be effected by hot water or low pressure steam; 
radiators and pipes mu~t be suitably protected. Special regulation)l have also been laid 
down concerning electric light ; it is specially emphasised that no plug connectiohs 
for portable lamps must be fitted. The protective measures may be relaxed if the films 
are kept in separate shipping containers; in this case storage is permitted up to 500 cubic 
ft. without sprinklers, the corresponding limit without such shipping containers being 
but 250 cubic ft. \Vhen the volume stored without shipping containers exceeds l,OOO 
cubic ft. the regulations governing storage-rooms apply. 

General provisions in the German and American regulations have reference to fire 
extinction apparatus, the prohibition of smoking, the display of warning notices, etc. 

The German regulations further contain provisions specifying the conditions to be 
fulfilled by the safety cabinets. Thelle must be tested by the " Chemisch-Technische 
Reichsanstalt • and must satisfy the following requirements. When the room is burning 
fiercelv, the contents of the closed cabinets must not begin to smoulder or burn before 
the lapse of half an hour. A cabinet must not contain more than 150 kg. net weight of 
film in the customary protective cover, and must be fitted with compartments each 
with a capacity of not more than 40 kg. These separate compartments should only 
pull out one at a lime, and the cabinet must be so built that the fire cannot pass from 
one compartment to the other. No excess pressure must occur inside the cabinet when 
the contents are in process of nameless decomposition. 

4. Conclusions. 

If these regulations are reviewed, it will be seen that the experience gained in ~e 
Cleveland disaster has been largely turned to account. The most essential point is 
doubtless that rooms in which large quantities of film are stored should be shut off by 
fire-proof material from the inside of dwelling-houses, that good connection with the 
open air should be provided and especially that there should be no possibility of the 
fumes caused by smouldering spreading to the rest of the building. 

When the German and the American regulations are compared, the reader is 
immediately struck by the fact that the latter provide compulsorily for the extensive use 
of sprinkler apparatus, whereas the former contain no reference to this. Tests have 
shown, it is true, that, when sprinkler apparatus is used, a fire may in some cases be 
quickly extinguished, since the cooling down of the films is specially effective as a 
means to that end ; to this must be added the circumstance that the toxic nitrous fumes 
are readily soluble in water and can to some extent be rendered harmless by this means. 
On the other hand, such equipment involves considerable complications, and it is not 
impossibl~ that the plant, like any automatic appliance, may break down in an emer
gency_. \ O!'i fEJLITZE!'i 

1 has, however, pointed out that sprinkler equipment might 
co?ce~vahly prov.e a double-~dged sword, preventing the free burning of the film a.nd 
bnngmg about, mstead, an mcomplete form of combustion which would be conduc1ve 
to the production of poisonous gases . 

. The A~erican res:ulation~ only allow ~arge stores to be installed without sprinkler 
et1u•pment ·~the prermses are m. the lofts. Sm•ilarly, the German regulations only permit 
the mstallalJon of large stores m dwelling-house immediately under the roof. In 

1 8r41ldlkydd, Suen1ka Brand•k;vddsj/Jreningemlidlkrljt, Okt. 1929. 
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practice, difficult\es wilf, however, frequently he encountered, since ihe structure of the 
roof usually c.'\,risists of wood and the temperature under roofs may rise very high in 
summer. . . 
· KNmssoN ' has· giv.en ·a detailed description of the equipment of a large store of 
the ·~ Svensk Film Industri ", which was constructed after careful tests, and has a 
capacity of 28,500 kg. 
: In order to provide against the destructive effects of explosions of film gas, the 

German regulations regard to some extent as safety valves openings of at least 0.5 sq. m. 
glazed with thin glass which is smashed by excess pressure on the inside. The American 
regulations, on the other hand, require, for large stores, openings of at least 0.5 sq. in. 

·per ~ubic foot of room; they may be closed by windows which open automatically on 
the outbreak of fire; here again, it should be borne in mind that every automatic 
appliance is liable to fail on occasion. 

If these regulations for the storage of X-ray films are compared with those pre
viously in force, it is hard to resist the impression that, owing to the dreadful disaster 
at Cleveland, regulations have been issued which can scarcely be complied with by a 
large number of X-ray institutes. The German regulations, in particular, go far beyond 
the requirements that the average institute can satisfy, since the installation of a 
fireproof room in the cases specified involves special structural alterations. I consider, 
moreover, that the capacity of the " medium-sized store ", which is set at 3,300 films 
of 30 x 40 em. size, is not sufficient even for smaller institutes. 

In my opinion the instructions issued on December 28th by the German 1\finistry 
of the Interior are fully adequate, providing, as they do, that fireproof safes should be 
used for storage, and laying down no special requirem£'nts in respect of the fireproofing 
of the storage-room, so far as smaller stores of up to 15,000 films are concerned. The 
stipulation that the st'parate compartments in the safe shall be so interlocked that only 
one compartment can be opened and drawn out at a time is moreover a complication 
that must greatly increase the price of the safes if the mechanism is to be reliable. 

• In my opinion much more importance should be attached to proper instruction 
in the handling of X-ray films, and on this point strict regulations should be issued, for 
5 kg. of film, when incautiously handled, are just as capable of causing a dangerous 
fire as a larger quantity. Suitable rules of conduct should, however, be worked out for 
cases in which a film fire has actually started - an accident that may be brought 

· about by an unfortunate combination of circumstances, even with the strictest storage 
regulations. Similarly, all members of the staff should have training in first aid for 
gas poisoning, a point on which the report of the Chemical Warfare Services, for 
iiistance, contains recommendations . 

. ' A.cla radial. 10, 666, 1929. 
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Rt:GGLES, H. E. : " Report on the Recent Fire at the University of California Hospital. " 
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emnchtungen fur d1e Aufbewahrung von Rontgenfilmen. " 

Fortschritte Rontgenstrahlen, Vol. 41, p. 476, 1930. 

STRAus, W. : " 1\Iassenvergiftung durch verLrennende Rontgenfilme. " 
Miinchner .Medizinische Wochenschrift, p. 1049, 1929. 

Ver~ndlungen der Deu~schen Rontgengesellschajt (Tagung der Gesellschaft Deutscher 
~aturfo~her un_d Arzte. 7.:11. September 1930 in Konigsberg Pr.). 
Referate uber Fdmkonserv1erung (Haenisch, Wagner, Pleus). 
Fortschritte Rontgenstrahlen, Vol. 42, Kongressheft, p. 17. 
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WAGNER und PLEus: Erlauterungen zu den Vorschriftcn DIN Roent fiir die Handhabung 
und Lagerung von Rontgenfilmen in medizinische Betrieben. 
Fortschritte Rontgenstrahlen, Vol. 43, p. 236, 1931. 
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Hospital and Institution Fires. 
National Fire Protection Association. International. Boston, Mass. 

ADDENDUM. 

I. Protection against Dangers caused by Radiation. 
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IV. Protective Measures against the Danger of X-Rays Film Fires. 
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W.4.GI\ER und PLEu: "Erliiuterungen zu den Vorschriften DIN ROENT 3 fiir die Hand
habung und Lagerung von Riintgenfilmcn in medizinischen Betrieben. " 
Fortscllritte Rontgenslrahlen, Vol. 43, p. 236, 1931. 

. Verhandlungen der Deutschen Rontgengesellschaft (Tagung der Gesellschaft Deutscher 
Xaturforscher und .hzte, 7.-11. Sept. 1930 in Konigsberg (Pr.)). · 
" Referate iiber Filmkonservierung " (IIAE:\ISCH, \V.4.GI'iER, PLEes). 
Fortschritte Ronlgenstralllen, Vol. 42, p. 17. 
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REPORT OF THE PERMANENT COMMISSION 
ON BIOLOGICAL STANDARDISATION. 

l. GAS-GANGRENE (Perjringens) ANTITOXIN. 

In accordance with the recommendations made at the meeting 
of the Permanent Standards Commission in October 1930, tbe 
National Institute for Medical Research, London, distributed 
two preparations of gas-gangrene (perfringens) antitoxin (the 
American and English standards), as well as an antitoxin of 

· unknown titre, to the following institutes : 

Wellcome Physiological Research Laboratories, Becken-
ham, Kent; 

" Reichsgesundheitsamt ", Berlin; 
" Statens Serum Institut ", Copenhagen ; 
" Staatsinstitut fiir Experimentelle Therapie ", Frankfort 

oa the Main; 
Lister Institute of Preventive Medicine, London ; 
" Institut Pasteur ", Paris ; 
National Institute of Health, Washington. 

The results obtained are summarised in the annexed report 
(Annex I). 

In accordance with the proposals made by the group of 
experts who took part in these comparative investigations, the 
Commission recommends : 

" That the standard preparation and unit adopted in the 
United States of America be accepted for international use, 
and that the ' Stat ens Serum Institut ', Copenhagen, be 
requested to keep and distribute the international standard, 
acting for this purpose as Central Laboratory on behalf of 
the League of Nations Health Organisation." 

II. GAs-GANGRENE (Vibrion Septique) ANTITOXIN. 

The Commission recommends that the possibility be explored 
of obtaining international agreement on the adoption of a 
standard preparation and unit for gas-gangrene (vibrion 
septique) antitoxin, the work to be performed on lines similar 
to those followed for perjringens antitoxin. 
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Ill. TUBERCULIN. 

At the instance of the Commission, preliminary investig
ations were carried out as to the comparability of the different 
methods of standardising tuberculin (document C.H.429.1926). 
Further investigations were subsequently carried out, pursuant 
to a decision by the Commission (Geneva, 1926), with the object 
of comparing the standard tuberculin preparations of the 
"Staatsinstitut fiir Expedmentelle Therapie ", Frankfort, of the 
"Institut Pasteur", Paris, and of the Imperial Institute for the 
Study of Infectious Diseases, Tokio. 

It has already been reported to the Commission in Frankfort 
(1928) that investigations undertaken in the " Staatsinstitut fiir 
Experimentelle Therapie ",Frankfort, and the National Institute 
for Medical Research, London, showed their standard prepar
ations to be of the same titre. 

The National Institute for Medical Research thereupon 
prepared a considerable supply of tuberculin destined for further 
tests. Comparative assays carried out for several years have 
now shown the Copenhagen, Frankfort and London standards 
to be equivalent. 

The Commission therefore recommends that: 

"The preparation of tuberculin preserved at the ' Statens 
Serum Institut ', Copenhagen, acting for this purpose as the 
Central Laboratory on behalf of the League of Nations 
Health Organisation, be accepted as a standard for inter
national use. The standard preparation may be used for the 
comparative testing of tuberculins on tuberculous animals, 
whether the tests are made by the method of subcutaneous 
injection or by cutaneous or intracutaneous injection, or by 
all of these methods." 

IV. TOXINS USED FOR THE SCHICK TEST. 

In accordance with the recommendations made at the 
meeting of the Permanent Standards Commission in October 
1930, the National Institute for Medical Research London, 
distributed two samples of diphtheria toxins for co~parative 
assays on human bemgs, to the following institutes : 

" Statens Serum lnstitut ", Copenhagen · 
"Istituto sieroterapeutico ", Milan· ' 
National Institute of Hygiene, Prague; 
The Connaught Laboratories, Toronto Canada · 
" Staatliches Serotherapeutische~ Institut " Vi~nna · 
State Institute of Hygiene, Warsaw· ' ' 
National Institute of Health, Washington, D.C. 
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The results obtained are summarised in the annexed report 
(Annex II). . 

In accordance with the proposals made by the experts who 
had taken part in this work, the Commission decided to 
recommend for international use the following regulations for 
testing a toxin to be used for the Schick test : 

" A. In choosing a diphtheria toxin for use in the 
Schick test, the combining power for antitoxin as well as 
the toxicity of the preparation should be taken into account. 

" B. The Commission therefore recommends the accep
tance of the following definitions of a diphtheria toxin 
suitable for use in the Schick test, and of the dose for making 
the test : 

" I. The toxin shall be matured toxin ; 
" 2. The following alternative definitions may be 

accepted for the Schick test dose : 

"Either: (a) The Schick test dose shall be 1/4oth of the 
minimum lethal dose of the toxin when injection is made 
in a volume of 0.2 c.c. and xfsoth of the minimum lethal 
dose when injection is made in a volume of 0.1 c.c. ; 

provided that this quantity of the toxin, 

when mixed with I/750th part or more of an international 
unit of diphtheria antitoxin and injected intracutaneously 
into a normal guinea-pig, causes no local reaction ; but, 
when mixed with xji250th part or less of an international 
unit and similarly injected, causes a definite reaction of 
the type of a ' positive ' Schick reaction. 

"Or : (b) The Schick test dose, for injection in a 
volume of 0.2 c.c. shall be that quantity of the toxin 
which, 

when mixed with I/750th part or more of an international 
unit of diphtheria antitoxin, and injected intracutaneously 
into a normal guinea-pig, causes no local reaction ; but, 
when mixed with Ij1250th part or less of an international 
unit and similarly injected, causes a marked reaction of 
the type of a ' positive ' Schick reaction ; 

provided that the toxin is such that xj25th of the Schick 
test dose as above determined, without admixture with 
antitoxin, when injected intracutaneously into a normal 
guinea-pig, causes a definite local reaction of the type of 
a ' positive ' Schick reaction ; but that xfsoth of the 
Schick test dose, similarly injected without admixture, 
causes no local reaction of this type." 
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\'. DIPHTHERIA PROPHYLACTIC. 

The C~mmission recommends that the possibility be explored 
of obtaining for international acceptance a st~n<:Iard preparation 
of diphtheria prophylactic, ~r~fera_bly cons1shng_ of a formol 
toxoid (anatoxin), and of dehm!lg m te~ms of th1s standard a 
unit of immunising potency for mternatwnal ~cceptance. The 
following plan of work was agreed upon for th1s purpose : 

Plan for testing the /mmzmising Power 
of Diphtheria Prophylactic. 

I. Plan of Work for the '' Staatsinstitut fiir Expaimmtelle 
Therapie ", Frankfort. 

Before comparative tests can be undertaken with different 
prophvlactics with any hope of success, the most favourable 
period· must be determined for testing the immunity to the toxin 
(by injection of IO x D.l. (75)-i.e., ten times the amount, 
killing 75 per cent of the guinea-pigs of 250 grammes injected). 

To this end, 200 guinea-pigs of about 250 grammes (230 to 
270) will be injected with the same quantity-viz., IO flocculation 
units--of the control formol toxoid (anatoxin) to be supplied by the 
" Statens Serum Institut ", Copenhagen. From this series there 
''ill be selected thirty animals of all ranges of weight at different 
periods-namely, after ten, twenty, thirty and forty days. 
In each of these groups of animals, one-half is to be killed, and 
the antitoxin content of their serum to be determined by the 
animal experiment. The remaining fifteen guinea-pigs of each 
group \\ill be used for testing the immunity to diphtheria toxin 
by injection of IO X D.!. (75). 

2. Plan of Work for tlze Copenhagen and Fra11kfort Institutes. 

. Aft~r the most favourable period for testing the, toxin 
1mmumty has thus . b~en de_termi~ed in experiment I, ~he 
assuJ?ed se~son_al t'aTiatwns w1ll be Investigated by performmg 
the Immumsatwn of Ioo guinea-pigs of about 250 grammes 
every other month. Each time 

(a) Fifty guinea-pigs will be injected with the same 
do~ of the control formol toxoid (anatoxin) (Io flocculation 
umts), and 

. (b) ~ifty guinea-pigs with the same dose (i.e., IO floccul
atwn umts) of a formol toxoid (anatoxin) to be selected by the 
Frankfort Institute. 

The immunity of the animals surviving the tests 2 (a) and 
(b) shall be tested against IO x D.l. (75) at the period determined 
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by experiment I. It is proposed that experiment 2 be carried 
out in the Copenhagen Institute during the months of February, 
April, June, August, October and December, and in the Frankfort 
Institute during the months of January, March, May, July, 
September and November. 

3· General Plan of Work for the Participating Institutes. 

Independently of experiment 2 (seasonal variability) and 
after completion of experiment I (the most favourable period 
for testing the immunity to toxin), compar.ative tests are to be 
carried out on the immunising potency of dilferent prophylactics, 
this work to be done in different institutes. 

For this purpose, five institutes will prepare a prophylactic, 
the amount required for each institute being five times I,200 
flocculation units (e.g., for a prophylactic of IO flocculation 
units, 6oo c.c.; for a prophylactic of 5 flocculation units, I,2ooc.c., 
etc.). With each of these prophylactics, as well as with the control 
toxoid supplied by the " Statens Serum Institut " in Copenhagen, 
each of the institutes taking part in this investigation, is to 
immunise: 
25 guinea-pigs of about 250 grammes with 5 flocculation units ; 
25 guinea-pigs of about 250 grammes with IO flocculation units; 
25 guinea-pigs of about 250 grammes with 20 flocculation units. 

After the period determined in experiment I, all. the animals 
that have not died in the meantime are to be tested for their 
immunity to toxin by injection of IO X D.l. (75) of the control 
toxin. 

Each of the institutes 'participating in the investigation may, 
however, apply other methods of testing in animals in addition 
to, or in substitution for, the method outlined, for the purpose of 
comparing the immunising potency of the toxoids supplied. 

" .. * 
For the experiments under I, 2 and 3. the "Statens Serum 

lnstitut ",Copenhagen, will supply one uniform sample of formol 
toxoid (anatoxin) ; the " Staatsinstitut fiir Experimentelle 
Therapie " in Frankfort will supply one uniform sample of 
dried toxin. 

The flocculating serum which has already been supplied by 
the Copenhagen Institute to various institutes in other countries 
has been found satisfactory as a basis of comparison in the 
flocculation test, and will be adopted for that purpose in this 
set of experiments. 

The control of non-toxicity of the prophylactic should in 
each case be carried out by the injection of IO c.c. to each of ten 
guinea-pigs of 250 grammes. None of these animals should die 
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of specific diphtheria intoxication, nor shoul~ any of the animals 
surviving up to six weeks show any :rara~ys1~. . 

In these investigations, the followmg mshtutes will take part 
-VIZ. 

" Statens Serum Institut ", Copenhagen ; 
" Staatsinstitut fi:ir Experimentelle Thera pie ", Frank-

fort ; 
National Institute for Medical Research, London ; 
" Institut Pasteur ", Paris ; 
National Institute of Health, Washington. 

VI. DIPHTHERIA ANTITOXIN. 

The President informed the Commission that a questionnaire 
concerning cases of diphtheria ending fatally in spite of treatment 
by serum (Annex III) had been distributed to clinics of various 
countries. 

VII. SCARLET FEVER. 

The Commission, after having taken note of the resolution 
of the Conference of Experts on Immunisation against Diphtheria 
and Scarlet Fever relating to anti-scarlet fever immunisation, 
considers that the most useful action which they can take at 
present for promoting the specific prophylaxis and treatment 
of scarlet fever is to encourage further investigations having the 
object of preparing an acutely acting toxin from the scarlatinal 
streptococcus, suitable for use in determining the activity of 
the serum by an animal test or for testing the resistance of 
animals actively immunised. They confirm their former decision 
-that the standard anti-scarlatinal serum of the United States 
of America shall be used to provide a basis of comparison in such 
investigations. 

VIII. ANTI-MENINGOCOCCUS AND ANTI-PNEUMOCOCCUS SERUM. 

The Commission is of opinion that at present it cannot take 
any effective action towards improving the standardisation of 
anti-meningococcus or anti-pneumococcus serum. 

IX. STANDARDISATION OF BIOLOGICAL PRODUCTS 
FOR VETERINARY UsE. 

It is recommended that : 

. "The P~rmanent . Standards Commission, with appro
pnate vetennar:y a~v1ce, should undertake studies relating 
to the standardisation of those products the use of which 
affects human as well as veterinary therapeutics." · 
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The " Staatsinstitut fiir Experimentelle Therapie "in Frank
fort has offered to place at the disposal of the Health Organisation 
a supply of swine erysipelas serum and culture, with a view to 
performing comparative investigations on the possibility of 
standardising this serum. 

X. STANDARDISATION OF SEX HoRMONES. 

The Commission, having taken note of a communication 
by Dr. Dale on the possibility of arriving at an international 
agreement on the standardisation of sex hormones, recommends 
that : 

" This study be undertaken with the assistance of suitable 
experts." 

XI. TOTAQUINA. 

It is the opinion of the members of the Permanent Standards 
Commission that the question of the standardisation of totaquina 
lies outside the proper scope of their activities. 

XII. PROPOSED ALTERATION OF THE NAME OF 
THE COMMISSION. 

The Commission is of the opinion that its present name may 
give rise to misunderstanding and therefore recommends that : 

" Its name be changed to that of ' Permanent Commission 
on Biological Standardisation '." 

XIII. VITAMINS. 

The Commission, after having considered the report of the 
Vitamin Conference, held in London from June 17th to zoth, 
1931 (see Annex IV), recommends the adoption of this report 
to the Health Committee. 
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ANNEX I. 
C.H.JC.P.S./31. 

REPORT BY DR. P. HARTLEY (NATIONAL INSTITUTE 
FOR MEDICAL RESEARCH, LONDON), ON AN 
"INTERNATIONAL INVESTIGATION RELATING TO 
THE ADOPTION OF A STANDARD FOR GAS
GANGRENE ANTITOXIN (PERFRINGENS) AND 
THE DEFINITION OF A UNIT IN TERMS OF 
SUCH STANDARD". 

In the autumn of 1930, the Permanent Standards Commission 
of the Health Organisation of the League of Nations decided to 
explore the possibility of obtaining international agreement 
regarding the adoption of a standard for gas-gangrene antitoxin 
(perfringens), and the definition of a unit in terms of that 
standard. 

Gas-gangrene antitoxin ( perfringens) is being used to an 
increasing extent in the medical and surgical practice of several 
countries. Following the work of Miss BENGTSON in the United 
States of America, the National Institute of Health in Washington 
prepared a dry, stable preparation of gas-gangrene antitoxin 
(perfringens) and defined a unit in terms of this standard, 
which has been adopted and supplied in the United States for 
some years. Through the courtesy of Dr. McCoy, Director of 
the National Institute of Health, Washington, the National 
Institute for l\Iedical Research, Hampstead, has been supplied 
with several sealed ampoules of the Washington standard 
preparation and with full detail as to its manner of use. A 
gas-gangrene antitoxin ( perfringens) of adequate potency was 
also obtained from the \Vellcome Physiological Research 
Laboratories, Beckenham, England, and this has been reduced 
to the dry, stable condition, and assayed in terms of the 
Washington standard. There remained the question of defining 
a unit in terms of these dry, stable preparations. The unit first 
adopted in the United States of America having proved inconve
niently large in practice, an official instruction was issued from 
\Vashington, in December 1930, informing manufacturers of 
serum that the unit had been changed, the new unit being 
defined as one-hundredth of the unit previously used. It was 
pointed out that no change in the method of testing was involved, 
and that, for purposes of labelling, one old unit was equal to 
100 new units. 

The National Institute for Medical Research, Hampstead, 
was asked by the Permanent Standards Commission to provide 
reagents suitable for an investigation on which decisions with 
regard to an international standard and unit for this antitoxin 



- I4-

might be based. There were available fo~ thi_s enquiry_ two dry, 
stable preparations of gas-gangrene anhtoxm (perfnngens)
the American and the British-the latter having been accurately 
assayed in terms of the former. The experiments which had 
been conducted in this institute indicated that : 

(I) IOO new American units ( = I old American unit) 
were contained in 32.2 mg. of the American standard 
preparation ; and, hence, I new American unit = 0.322 mg. 
of the American standard preparation, and 

(2) IOO new American units ( = I old American unit) 
were contained in 26.6 mg. of the British standard prepar
ation, and, hence, I new American unit = 0.266 mg. of the 
British standard preparation. 

From these dry standard preparations two standard solutions 
(in glycerol saline) were prepared-the one made from the 
American standard, containing fifty American units per c.c., 
and the one made from the British standard containing twenty 
American units per c.c. 

The participating experts were invited to investigate the 
claim-based on the results obtained in this institute-that the 
British standard preparation had been correctly assayed. As 
a second part of the experimental enquiry, a preparation of 
gas-gangrene antitoxin (perfringens) of unknown potency was 
distributed and the experts were invited to determine the potency 
of this preparation. To facilitate the work, a preparation of dry, 
stable perfringens toxin was supplied to all participating in the 
experiments. A short memorandum (see page 2:..!) supplied with 
the reagents indicated the purpose of the investigations and 
outlined a method of assay which, in this institute, had yielded 
consistent results. The memorandum also made suggestions 
relating to the experiments to be performed, and it was 
suggested that participants should use other methods and other 
toxins for comparing the two standard solutions, and for assaying 
the antitoxins of unknown potency. 

The reagents and memorandum were sent to the following 
experts in the five countries named : 

Denmark : Dr. Th. Madsen, State Serum Institute, 
Copenhagen. 

France : Dr. M. Weinberg, Pasteur Institute, Paris. 
Germany : (i) Geh. Professor Dr. W. Kolle, State 

Institute for Experimental Therapy, Frankfort on the Main. 
(ii) Dr. H. Schlossberger, State Department of Health, 

Berlin. 
Great Britain : (i) Dr. R. A. O'Brien, Wellcome 

Physiological Research Laboratories, Beckenham Kent. 
(ii) Dr. G. F. Petrie, the Lister Institute, Elst~ee, Herts. 
!he Unite~ States of America: Dr. G. W. McCoy, Director, 

Nat10nal Institute of Health, Washington. 
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Dr. McCoY had previously reported that a comparative 
examination of the two standard solutions had been made by 
Miss BENGTSON, using her own toxin and the method of 
intramuscular injection into pigeons, and that the results 
obtained in this institute, by the method of intravenous injection 
into mice, had been exactly confirmed. 

The other participants in the investigation have completed 
their experiments and submitted reports. These are set out in 
the following pages. 

In the summarised results given below, the new notation, 
based on the unit now defined in the United States of America, 
has been employed. For convenience of reference and correla
tion of the reports received, the standard solutions of antitoxin 
made from the American and British standard preparations are 
referred to shortly as the " American standard serum " and the 
" British standard serum" respectively ; the sample of perjringens 
toxin distributed is referred to as the " toxin " ; and the 
preparation of perjringens antitoxin of unknown potency is 
referred to as the " unknown antitoxin ". 

REPORT RECEIVED FROM DR. TH. MADSEN, COPENHAGEN, 
DENMARK. 

(a) Comparison of the American and British Standard Sera. 

Each dose tested on six mice, the test being made three 
times with the American test serum and four times with the 
British test serum. 

0.2 unit 0.2 unit 
American standard serum British standard serum 

Toxin 
dose Proportion surviving Proportion surviving in 

mg. in experiment No. : experiment No.: 

I I 2 I 3. I I 2 I 3 I 4 

2.9 of6 - - o/6 - - -

2.8 0/6 - 0/6 0/6 o/6 2/6 o/6 

2.7 0/6 0/6 o/6 2/6 o/6 I/6 I/6 

2.6 o/6 0/6 o/6 2/6 3/6 2/6 2/f:. 

2.5 2/6 3/6 3/f s/6 s/G 6j6 2/6 

2.4 4/6 4/6 s/6 4/6 4/6 s/6 6i6 
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(b) The Sample of Perfringens Antitoxin of Unknown Potency. 

After a preliminary experiment, by which the strength was 
found to lie between 200 and 300 units, the following test was 
made with six mice to each dose (quantity of toxin used as test 
dose = 2.6 mg.). 

Serum tested on units 

220 
235 
250 
275 

Proportion surviving 

5/6 
3/6 
1/6 
of6 

The antitoxin value of the serum lies between 235 and 250 
American units per c.c. 

REPORT RECEIVED FROM DR. M. WEINBERG, PARIS, FRANCE. 

(a) Comparison of the American and British Standard Sera. 

0.2 unit of the American standard protects completely 
mice receiving 2.5 mg. of the test toxin, and only some of the 
animals receiving 2.6 mg. of the test toxin. The same quantity 
of antitoxin protects none of the animals against 2.7 mg. of test 
toxin. 

The English standard gives almost the same results ; one 
mouse of the series injected with 2.5 mg. of test toxin, however, 
was not protected by o.2 unit of antitoxin. 

(b) The Sample of Perfringens Antitoxin of Unknown Potency. 

Ten series of mice, five in each series, were injected with 
mixtures consisting of the test dose of the toxin (2.6 mg.) and 
increasing quantities of the serum of unknown potency. 

Series 

I 
2 

3 
4 
5 
6 
7 
8 

9 

10 

I Quantity of serum I 
c.c. 

I/5000 
I/4500 
1/4000 
113SOO 
1/3000 
I/2SOO 
1/2000 
I/1500 

I/1000 

1/500 

Result 

Ails mice died in 30' to qo' 
All s mice died in oo' to 110' 
Ails mice died in 7S' to 1o5' 
Ails mice died in l!o' to 125' 
All 5 mice died in qo' to t 30' 
All s mice died in 115' to rso' 
All 5 mice died in 2 to 4 hours 
All 5 mice died in les.• than n 

hours 
One mouse died in 30 hours ; 

4 mice survived 
All 5 mice survived 
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Since 0.2 unit (American standard) protects some but not all 
of the IJ- to 20-gramme mice against the test dose of toxin, 
it is concluded that the unknown serum contains almost exactly 
200 units per c.c. 

REPORT RECEIVED FROM GEH. PROFESSOR DR. \V. KOLLE, 
FRANKFORT ON THE MAIN, GERMANY. 

(a) Comparison of American and British Standard Sera. 

+ 0.2 c.c. I /so American + 0.2 t'.C. t/20 British 

Toxin dose standard serum standard serum 

mg. 
Number oil Number ofl 01 Number oil Number ofl 0' 
mice used mice died /0 mice used mice died '0 

2.9 6 6 100 6 6 100 

2.11 6 6 100 6 6 IOO 

2.7 6 6 IOO 6 6 JOO 

2.6 6 3 50 6 4 67 

2.5 6 I I7 6 I I7 

2.4 6 0 0 6 0 0 

It is concluded that the ratio of the antitoxin content of the 
American and English standard sera is 5 : 2 (I c.c. of the 
American standard serum = 50 units ; I c.c. of the British 
standard serum = 20 units). 

The test dose of the toxin is 2.5 mg. 

(b) The Sample of Perfringens Antitoxin of Unknow1J Potency. 

A. Preliminary Test. 

Test dose I Unknown antitoxin I Number of Number of .,. 
of toxin mice used mice died 

I o.c. 

( 
0.2 I: IOO 6 0 0 

0.14 I: 100 6 0 0 

2.5 mg. 0.09 I: IOO 6 I I7 

( 
0.06 I: IOO 6 6 100 

0.04 1: 100 6 6 100 
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B. Principal Experiment. 

A. Control series B. Unknown antitoxin series 

Test American Unknown Number Number Number Number dose of standard 
Ol antitoxin of mice of mice 0! 

toxin serum of mice of mice 10 diluted tU 
diluted used died I : 100 used died 

I : 50 

I c.c. c.c. 
i 

0.111 6 0 0 - - - -

\ 
0.222 6 0 0 O.I 6 0 0 
0.20 6 5 83 0.0<) 6 3 so 

2.j 0.18 6 6 IOO o.ol>I 6 6 IOO mg. 

f 
- - - - 0.073 6 6 IOO 
- - - - o.o66 6 6 IOO - - - - 0.059 6 6 IOO 

\ - - - - 0.053 6 6 IOO 

Value of the unknown serum = 220 units per c.c. 

REPORT RECEIVED FRQ)I DR. H. SCHLOSSBERGER, BERLIN, 
GERMANY. 

(a) Compariso11 of the American and British Standard Sera. 

Determination of the L+ and Lo values of the perfringens 
toxin, vol. I/Sth of the new American unit (American and 
British standard solutions compared). 

Dose of I/sth new American unit (volume = o.z c.c.) 
toxin 

(vol. 0.3 
Number of mice Number of mice\ Number of mice 

Proportion 
c.c.) 

used died survived lllice survived/ 
mg. lllice used 

A. A meri.ca11 Standard Serun•. 
2.7 12 12 0 0/12 

2.6 12 II I 1/12 

2.5 I2 9 3 3/12 

2 .• 9 0 9 9/9 

B. British Standard Serum. 
2.7 12 12 0 0/12 

2.6 12 11 I 1/12 

2.5 12 4 8 8/12 

2.4 9 0 9 9/9 
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(b) The Sample of Perfringens Antitoxin of Unknown Potency 
(and of a German Perfringens Antitoxin B., August 26th, 1930). 

Test dose Number Number Number Proportion: 
of toa.in +Serum of mice of mice of mice Mioe sur-
(vol. 0.3 vived 1Mice 

c.c.), me. used died survived used 

A me.-ican Standard Serum 
c.c. c.c. 
0.2 I ; 55 = I/275 5 5 - ofs 
0.2 I; 50 = I/250 5 - 5 5/5 
0.2 I; 45 = I/225 5 - 5 5/5 

British Standard Serum 
c.c. c.c. 
0.2 I ; 22 = I{IIO 5 5 - ofs 
0.2 I; 20 = I/IOO 5 - 5 5/5 
0.2 I; I8 = I/90 5 - 5 5/5 

U nknorun Antitoxin 
(British) 

2.4 \c.c. c.c. 
0.2 I ; 300 = I/I500 3 3 - 0/3 
' 0.2 I ; 275 = I/I375 3 3 - 0/3 
0.2 I : 250 = I/1250 3 3 - 0/3 
0.2 I : 225 = I{II25 3 2 I I/3 
0.2 I: 200 = I/IOOO 3 - 3 3/3 
0.2 I ; I75 = I{875 3 - 3 3/3 

Perfringens Antitoxin, 
Ge.-man B., August 26th, 

I930 
c.c. c.c. 
0.2 I : IOO = I/500 3 3 - 0/3 
0.2 I ; 75 = I/375 3 - 3 3/3 
0.2 I; 50 = I/250 3 - 3 3/3 

Value of the unknown antitoxin = 200 units per c.c. 
Value of the antitoxin B., August 26th, 1930 = 75 units 

per c.c. 
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REPORT RECEIVED FROM DR. R. A. O'BRIEN, BECKENHAM, 
ENGLAND. 

(a) Comparison of the American and British Standard Sera. 

Intravenous lniectiott into l>lice. 

(Results recorded as : Number of deaths(fotal injected.) 

Volume Standard serum 
Toxin <lose of antitoxin 

I Toxin used mg. diluted AmeriC"an British 
c.c. 1/50 1/20 

3-0 0.2 6/6 6/6 

Torio, ~ 2.8 0.2 9/12 I0/12 
Hampstead 2.f 0.2 4/12 3/IZ 

2.4 0.2 2/12 I /I 2 

3-2 0.16 2/4 2/4 
3-2 0.20 2/4 0/4 
3-2 0.24 0/4 0/4 

3·8 0.16 s;s 8/8 
3·8 0.20 4!8 of8 

XX. 167 3·8 0.24 0/8 oj8 

4·0 0.16 4/4 8/8 
4·0 0.18 414 4/4 
4·0 0.20 8j8 1/7 
4·0 0.22 0/4 -
4·0 0.24 0/4 -

The results with the Hampstead toxin are somewhat irregular. 
Those with our own toxin are better and appear to show that 
the British standard is slightly higher than the American. 

(b) The Sample of Perfringens Antitoxin of Unknown Potency. 

The unknown serum against our toxin contained 200 units 
per c.c. 
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REPORT RECEIVED FROM DR. G. F. PETRIE, ELSTREE, HERTS, 
ENGLAND. 

(a) Comparison of the American and British Standard Sera 

+ x/sootb old American unit {1/5tb of new unit) 

Tozin American standard serum British standard serum 

Date dose 

ms. Number Num- Number Propor· Number Num· Number 
Propor-

tion tion 
of mice ber sur- surviv· of mice ber sur- surviv-

used dyi .. vivinl 
inc 

used dyi .. viving ing 

I 
Dec. 22nd,) 

2.7 6 6 0 of6 6 6 0 of6 
2.6 6 6 0 of6 6 2 4 4/6 1930 2.5 6 I 5 5/6 6 I 5 5/6 

I 
Jan. 2oth, I 2.7 6 6 0 of6 6 6 0 of6 

2.6 6 5 I 1(6 6 4 2 2/6 
1931 2.5 6 2 4 4/6 6 2 4 4/6 

Feb. 19th, 
::.6 6 3 3 3/6 6 I 5 5/6 
2.5 6 2 4 4/6 6 I 5 5/6 

1931 2.4 6 0 6 6/6 6 0 6 6/6 

Summary Summary 
2.7 12 12 0 0/12 12 12 0 0/12 
2.6 18 14 4 4/18 18 7 II 11(18 
2.5 18 5 13 13(18 18 4 14 14/18 
2.4 6 0 16 6/6 6 0 16 6f6 

(b) The Sample of Perfringens Antitoxin of Unknown Potency. 

Test dose of toxin used = 2.6 mg. 

Date I Serum dose Number of I Number 

I 
Number Proportion 

c.c. mice used dying ·surviving surviving 

I 
1(100 2 0 2 2/2 

Dec. und, 1/200 2 0 2 2/2 
1(300 2 0 l 2/2 

I<JJO 
1/J,OO 2 0 2 2/2 
1/500 2 0 2 2(2 

1/soo 2 0 2 2/l 

Jan. 2oth, 1(1000 2 I I 1(2 
1/1500 2 2 0 0/2 

1931 1(2000 2 2 0 0/2 
1(2500 2 2 0 ofz 

Feb. 19th,! 
1(875 6 0 6 6(6 
1/1000 6 2 4 4/6 

1931 1/1125 6 6 0 of6 
I 

The unknown serum contains 200 units per c.c. 
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Summary. 

I. \\'ith regard to the question as to whether the American 
and British standard solutions, when diluted in the proportion 
of I c.c. to 50 c.c. and 20 c.c. respectively, yield solutions of 
identical potency (i.e., each containing I unit of gas-gangrene 
antitoxin (perjringens)). while all the reports received show 
that the two solutions are almost identical, an examination of 
the protocols shows that, in four cases (MADSEN, SCHLOSSBERGER, 
O'BRIEN and PETRIE), there is evidence that the British standard 
solution is slightly stronger than the American standard solution. 
In these cases, there is a slightly higher survival rate in the 
groups of animals receiving certain mixtures of the British 
standard serum and toxin than in the corresponding groups 
receiving the American standard serum and toxin. The 
difference is small, and, since the method of assay is evidently 
very accurate, the " dilution factor " for the British standard 
preparation can easily be adjusted so that solutions of exact 
equivalence can be prepared. 

2. The testing of perfringens antitoxin of unknown potency 
provided a means of determining the degree of variation likely 
to be experienced in the application of the methods of 
standardisation of gas-gangrene antitoxin (perjringens) as 
practised in different countries. The values returned for the 
potency of the unknown serum are summarised below : 

Observer 

:\lADS EN, Copenhagen 
\VEINBERG, Paris 
KoLLE, Frankfort 
ScHLOSSBERGER, Berlin 
O'BRIEN, Beckenham .. 
PETRIE, Elstree .. 
BRUCE \VRITE, London 

Value returned, 
units per c.c. 

235-230 
200 

220 
200 

200 
200 
210 

Six out of the seven workers returned values for the antitoxin 
ranging from 200 to 220 units per c.c. 

Conclusions. 

We suggest that the following conclusions may be drawn 
from the results presented above : 

(I) That gas-gangrene antitoxin (perjringens) can be 
assayed with a high degree of accuracy; 

~2) !Jlat. the me~hod. of ~ntr~venous injection of toxin
a?htoxm n:uxtures m m1ce 1s Simple and practicable, and 
ytelds consistent and comparable results when applied by 
different workers ; 
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(3) That dry, stable preparations of gas-gangrene anti
toxin (perfringens) can be prepared and assayed in terms of 
the American standard, and accurately standardised solutions, 
suitable for distribution for purposes of biological assay, 
can be prepared. 

Recommendation. 

We recommend that the International Conference should 
agree to accept the standard preparation and unit adopted in 
the United States of America as suitable for international use. 

Addendum. 

REPORT RECEIVED FROM DR. I. A. BENGTSON, WASHINGTON. 

Since the foregoing report was completed, 
Dr. Bengtson's experiments have been received. 
is a copy of her report : 

the results of 
The following 

"The method of intravenous inoculation of mice suggested 
was used in carrying out the tests. Though some difficulty 
was experienced at first in obtaining entirely consistent results, 
the test seems to be quite satisfactory and is probably as accurate 
as the pigeon test. 

" The potency of the serum tested (gas-gangrene antitoxin 
(perfringens), natural serum) was found to be less than 225 units 
and more than 200 per c.c. on the basis of the new American 
standards {I c.c. contains 50 units). Tests on doses between 
200 and 225 were not done. 

"We shall probably continue to use the intravenous 
inoculation of mice to some extent, particularly in preliminary 
tests. Comparative tests so far indicate, however, that there is 
a difference in susceptibility in proportion to the weights-e.g., 
a toxin recently tested showed a test dose of 0.021 gramme for 
350-gramme pigeons and 0.0044 gramme for 20-gramme mice. 
The pigeon is therefore more susceptible. On the basis of 
0.0044 gramme for a 20-gramme mouse, a dose of 0.079 gramme 
would be the test dose for a pigeon if the two animals were 
equally susceptible, whereas slightly more than one-fourth of this 
dose is required. · 

" May r6th, 1931. (Signed) I. A. BENGTSON, 

National Institute of Health, 
Washington." 
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The table given on page 20 should, accordingly, be amended 
so as to include Dr. Bengtson's results, and the sentence 
following this table should now read: 

" Seven out of the eight workers returned values for the 
antitoxin ranging from 200 to 225 units per c.c. ·• 

Appendix. 

ME:MORA:\"DU!d CONCERNING THE STANDARDISATION OF 
GAs-GANGRENE ANTITOXIN ( Perfrin gens). 

The National Institute for l\Iedical Research, Hampstead, 
London, N.\\'.3, has been requested by the Permanent Standards 
Commission of the Health Organisation of the League of Nations 
to furnish samples of gas-gangrene antitoxin (perjringens), and 
of toxin prepared from the organism, in order to explore the 
possibility of obtaining international agreement regarding the 
adoption of a standard for this antitoxin, the definition of a unit 
of activity in terms of such standard, and the biological assay 
of gas-gangrene antitoxin (perfringens). 

In accordance with this request, the following reagents are 
being sent to you under separate cover. 

1. A solution of antitoxin (perfringens) prepared from 
the standard maintained in the National Institute of Health, 
Washington, U.S.A. (label marked 1). 

Through the courtesy of Dr. McCoy, of Washington, we have 
been supplied with a number of phials of the dry standard 
preparation maintained in his institute. The contents of one 
phial have been dissolved exactly in the manner prescribed by 
the Washington laboratory-! c.c. of the standard solution 
(glycerol, 2 parts ; physiological salt solution, 1 part) contains 
16.1 mg. of the standard preparation, which is equivalent to 
o.s of the unit established, and at present in official use in the 
United States of America. 

2. A solution of antitoxin (perjringens) made from a 
dried preparation of antitoxin maintained at this institute 
(label marked 2). This preparation has been accurately 
assayed in relation to the American standard and the solution 
(glycerol, 2 parts ; physiological salt solution, 1 part) now 
sent contains 5.32 mg. of the British dry standard preparation 
in each c.c., and this quantity is, according to our determin
ation, equivalent to 0.2 of the American unit. 

The contents of three separate phials of the American 
standard have at different times been dissolved to make 
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standard solutions, and five separate solutions of the British 
standard have been prepared and assayed in comparison with 
the American standard, four different preparations of dried 
perfringens toxin having been employed in the comparative 
tests. The results obtained in this institute indicate that, 
when I c.c. of the American standard solution (paragraph I 
above) is diluted to so c.c., and I c.c. of the British standard 
solution (paragraph 2 above) is diluted to 20 c.c., the resulting 
dilutions are of identical potency-I c.c. of each dilution contains 
I/Iooth of the unit officially adopted in the United States of 
America. 

3· A dried preparation of perfringens toxin (label marked 
3). This has been prepared by precipitating the germ-free 
filtrate from a sixteen-hour growth of B. welchii with 
ammonium sulphate, removing the resulting precipitate, 
and drying the same over phosphorus pentoxide. The 
sealed tube contains about I gramme of dried toxin. 

4· A sample of gas-gangrene antitoxin (perfringens) 
(natural serum) for purposes of trial assay (label marked 4). 

Methods. 

For the purposes of our own experiments, the assay of the 
British standard antitoxin in terms of the American standard 
has been made by the intravenous injection of mixtures of toxin 
and antitoxin into the tail vein of mice weighing from I7 to 
20 grammes. By adopting the following procedures, the 
" test dose " of the toxin supplied, and the relative potencies of 
the two standard solutions, may be determined in one experiment. 

(I) I c.c. of the American standard solution is diluted 
to so c.c. 

(2) I c.c. of the British standard solution is diluted to 
20 c.c. 

(3) A quantity of the dried toxin is accurately weighed 
out and dissolved in physiological salt solution, the final 
volume being adjusted so that IO mg. of the toxin are 
contained in each c.c. 

(4) Mixtures of each of the standard antitoxin dilutions 
with the toxin solution are made so that o.s c.c. of each 
mixture (the volume injected into a mouse) contains 0.2 c.c. 
of the diluted antitoxin ( = I/sooth of the American unit) 
+ a varying quantity of the toxin solution. Suitable 
quantities of the toxin for the purpose of the test will be 
found to range from 2 to 3 mg. (vid. inf.). 

The mixtures are allowed to stand at room temperature 
for from forty-five to sixty minutes, and then o.s c.c. 
quantities are injected intravenously into mice. 
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The mice used should be drawn from a uniform stock, 
and we have found it desirable to use mice of as uniform a 
weight as possible (17 to 20 grammes). We have used, for 
final comparison of the two standard solutions, groups of six 
mice for each mixture of toxin and antitoxin tested, and, as 
far as our experience goes, it appears that (with the reagents 
supplied, at least), with this number of mice in each group, 
an accuracy of about ± 4 per cent can be attained. 

We have adopted the arbitrary period of forty-eight 
hours for the observation of the test animals. The majority 
of the animals which succumb to the injection die during 
the first twenty-four hours, and very few deaths occur after 
forty-eight hours. 

(5) A protocol of one of our experiments, on the lines 
indicated in (1), (2), (3) and (4) above is given below. From 
the data it will be seen that the "test dose", for our mice, 
of the toxin supplied-i.e., the dose of toxin which, when 
mixed with rfsooth of a unit (American) of perfringens 
antitoxin protects some, but not all, of the six mice injected, 
is 2.6 mg. If the dose of toxin was increased by 0.1 mg., 
all six mice injected died within twenty-four hours, and, when 
the dose was decreased by 0.1 mg., all the six mice injected 
showed slight symptoms, and survived. 

From the protocol it is also seen that the American and 
British standard solutions, when suitably diluted in accor
dance with their content of specific antibody, are of identical 
potency. This result has been repeatedly confirmed in other 
experiments in which larger groups of mice have been used. 

(6) A preliminary determination of the lethal dose of the 
toxin now sent indicates that this value is about 0.14 mg. 
The "test dose " of toxin, therefore, contains from eighteen 
to twenty lethal doses. 

+ 1/5ootb ~ unit + I/5ootb American unit 
rosiD (Washingtoo standard solutioo) (British st.andanl tolutioo) -me. Number of I N~ber I Number I ~ion Number of I Number I Number I Proportion 

IIUCe med ciyWK IOrVIVlDI IW'VlVlDC uw::e used dyiq IUI'Vivin&: surviviDI 

2.9 6 6 0 oj6 6 6 0 oj6 

2.8 6 6 0 oj6 6 6 0 oj6 

2.7 6 6 0 oj6 6 6 0 oj6 

2.6 6 2 .. 4/6 6 2 4 4/6 

2.5 6 0 6 6f6 6 0 6 6/6 

2 ... 6 0 6 6/6 6 l s s/6 

-
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Investigations suggested. 

I. It is hoped that investigators in different countries will 
be interested to verify the relation above indicated between the 
solutions of the original American standard and the provisional 
British standard. It is suggested that this may be done by use 
of the method described above, or preferably by any other 
method in which the investigator has confidence. A repetition 
of the comparison with preparations of perfringens toxin other 
than that supplied would have special interest. It may be 
noted that, by the courtesy of Dr. McCoy, the comparison had 
already been repeated by Miss BENGTSON in America, using 
her own toxin and the method of intramuscular injection into 
pigeons. Dr. McCoy reports that the ratio obtained by us, with 
intravenous injection into mice, has been exactly confirmed. 

2. It is suggested that the sample of gas-gangrene antitoxin 
( perfringens) (natural serum) be standardised in terms of the 
American standard solution sent herewith. For this purpose, 
the method outlined above, and the standardised toxin now sent, 
may be used, if desired, or other methods and other reagents 
workers 11ave in use may be applied. The sample is to be 
treated as a perfringens antitoxin of unknown potency; but, 
in order to economise time and animals, it may be stated that the 
value, according to our tests, lies between I and 5 American 
units per c.c. 

December 15th, 
1930. 

Department of Biological Standards, 
National Institute for Medical Research, 

Hampstead, London, N. W.3. 

NoTE ON GAS-GANGRENE ANTITOXIN (Perfringens). 

After the accompanying memorandum had been prepared, 
a letter was received from Dr. McCoy, of Washington, enclosing 
a copy of an official instruction, which had been issued to 
American manufacturers on December 1oth, 1930, in the following 
terms: 

"National Institute of Health, Washington, D.C. 

" December 1oth, 1930. 

"To all Serum Manufacturers, 

" Effective this date, the strength of the official standard 
unit of perfringens antitoxin is changed as follows : The new 
unit will be one one-hundredth of the original unit described 
in Hygienic Laboratory Bulletin 122. No change in the 
method of testing commercial antitoxins will be required. 
The product will be tested in the pigeon as heretofore, the 
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test dose of antitoxin representing the new unit instead of 
1/IOO unit as before. In other words, fo.r purposes of 
labelling, one old unit will equal 100 new umts. 

(Signed) G. W. McCoY, 
Director." 

It will be clear, accordingly, that all indications in the 
memorandum in terms of American units should now be 
multiplied by 100, the so!ution of the Ameri~a.n stand~rd, 
referred to on page 22, con taming 50 of the new official Amencan 
nnits per c.c., in place of 0.5 of the uni~ previously ~~rrent in the 
United States of America, and the solution of the Bntish standard 
similarly containing 20 units instead of 0.2 unit per c.c. The 
corresponding alterations should be made throughout the 
memorandum by multiplying each unit-indication by 100. 

December 22nd, 1930. 

ANNEX II. 

REPORT ON THE METHODS OF STANDARDISATION 
OF TOXINS USED FOR THE SCHICK TEST. 

(Prepared by Dr. P. Hartley, Department of Biological Standards, 
National Institute for Medical Research, London.) 

In accordance with the proposed investigation of Schick 
test toxins described in the " Memorandum concerning the 
Investigation of Methods of Standardisation of Toxins used 
for the Schick Test proposed by the Permanent International 
S~an~rds Commission "1

, issue~ from the Department of 
Bwlog~cal Standards, the National Institute for . Medical 
Research, London, on February 24th, 1931, dilutions of the two 
Schick test toxins, A and B, therein described, together with 
the corresponding heated controls, were distributed on February 
25th, 1931, March 27th, 1931, and April 22nd, 1931, to the 
undermentioned experts in the six countries named : 

Austria : Dr. D. BACHER, " Staatliches Serotherapeu-
tisches Institut ", Vienna. · 

Czechoslovakia : Dr. B. FEIERABEND, State Institute of 
Public Hygiene of the Czechoslovak Republic, Prague. 

Denmark : Dr. Th. MADSEN, State Serum Institute 
Copenhagen. ' 

1 See page 55· 
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Great Britain: (i) Dr. E. H. R. HARRIES, City Hospital, 
Little Bromwich, Birmingham; (ii) Dr. Alex. joE, North
Western Hospital, Hampstead, N.W.3; (iii) Dr. J. REID, 
County Hospital, Motherwell, Lanarkshire. 

Italy : Professor Francesco PEPEU, " Istituto Siero
terapeutico Milanese ", Milan. 

Poland : Professor L. HIRSZFELD, " Panstwowy Zaklad 
Higjeny ",Warsaw. 

The undiluted toxins were sent to the following experts : 
Canada: Professor J. G. FITZGERALD, School of Hygiene 

and Preventive Medicine, University of Toronto. 
Denmark : Dr. Th. MADSEN, State Serum Institute, 

Copenhagen. 
United States of America: (i) Dr. G. W. McCoY, National 

Institute of Health, Washington; (ii) Dr. W. H. PARK, 
Bureau of Laboratories, Department of Health, New York 
City. 

The results of the tests carried out by the individual experts 
participating in the investigation were received either prior to 
or during the meeting of the Permanent Standards Commission 
held in London on June 17th to June 2oth, 1931. A report 
embodying as many of the results as were at the time available 
was prepared for convenience of reference and purposes of 
discussion, and to facilitate comparison of the results obtained 
by the different experts. Further results having now been 
received, the present final report has been prepared. It presents 
the summarised results of each participating expert and contains, 
also in the form of summaries, the main results of the 
international enquiry. 

In some cases, experts submitted their results in the form 
of the table suggested on page 58 and are reproduced, in 
this summarised report, as received. Other investigators 
sent very full details of the tests carried out on individual 
patients. It has not been possible to reproduce these 
latter in full, and in these cases the detailed reports have 
been summarised and the results expressed in the form 
suggested in the table on page 58 of the Memorandum. In 
preparing these summaries from the detailed protocols submitted 
by individual experts, it was decided to exclude all cases in 
which individuals tested gave any reaction to either or both 
of the heated Schick controls. These reactions are sometimes 
very difficult to interpret even by the medical officer who 
makes and reads the test on the patient, and the difficulties are 
increased when an interpretation is attempted from a written 
record of the test. Further, a careful scrutiny of the protocols 
suggested that the exclusion of those individuals reacting to 
the heated Schick controls did not affect the main purpose of 
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the enquiry. which was to det~rmine whether !1 ~ig_nificant 
roportion of human beings-patients a~d normal m?IVIduals

~ave different results when tested With two Sch1c~ toxins, 
which, though conta~ning th~ _same a~ount of ~OX!~, differ 
rather widely in their combmi~g po\\~r for antitoxm. The 
figures presented in the summanes consist, therefo~e. of those 
submitted by the individual experts who have. decided, in_ the 
case of each individual tested, whether a reactiOn was positive 
or negative {Dr. FEIERABEND, Dr. JoE, Dr. BA.cH_E_R, Dr. jENSEN, 
Dr. BrE, Dr. FRASER), and the undoubt~dly positive or negative 
caseS in the detailed protocols submitted by Dr. HARRIES, 
Dr. REID, Professor PEPEU and Professor HrRSZFELD. The 
total number of cases excluded because of the reaction to the 
heated Schick controls was sixty, leaving a total of 1,457 
individuals in which the reaction was either read and interpreted 
by the observer making the test, or in which an unequivocal 
interpretation of the reactions could be made from the \\Titten 
record of the tests. 

With regard to the results of the tests of the Schick test 
toxins A and B carried out on human beings, a table has been 
prepared (page 43) summarising the results received from all 
the participating experts. From this table it will be seen that : 

The total number of individuals tested was 1,457 
The total number reacting positively to toxins A and 

B was . • . . . . . . . . . . . . . . . . . . 592 
The total number reacting negatively to toxins 
~ A and B was . . . . . . . . . . . . . . . . 795 
tne total number reacting negatively to toxin A and 

positively to toxin B was.. . . . . . . . . . . 68 
The total number reacting positively to toxin A and 

negatively to toxin B was . . . • . . . . . . 2 

. ~e t~o Schick test toxins A and B supplied for this 
mv~tigatio~. wh~n used for the testing of the 1,457 individuals 
CO~Jdered_ ~n thlS report, show the following division into 
Schick pos1hve and Schick negative reactors: 

Schiel<+ Schick-
Tosin 

Number I Pu cent Number I Per cent 

A .. 594 40.8 81jJ 59.Z 

B . 66o 45·3 7'17 54-7 

has~· one of the main results of the international enquiry 
posT n to show that the number of persons classed Schick-

1 Ive and Schick-negative, respectively, depends upon the 
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properties of the toxin used in making the test. As was to 
be expected from the nature of the toxins A and B used in 
the enquiry (and as was actually found by Dr. FEIERABEND, 
Dr. HARRIES, Dr. REID, Dr. joE, Professor PEPEU, Dr. jENSEN, 
and Dr. FRASER), a certain number of individuals (in all, 68 
out of the 1,457 tested) reacted negatively to A and positively 
to B. Further, examination of the protocols showed that, when 
an individual reacted unequally to both toxins, in the great 
majority of cases, the reaction to toxin B was greater than the 
reaction to toxin A. Only two cases were recorded in which 
the individual reacted positively to toxin A and negatively to 
toxin B. 

The percentage differences shown by the two toxins A and 
B are as follows : · 

Per cent 
The whole population (1,457 persons).. 4·5 
Persons actively immunised (197 persons).. 4.6 
Convalescent diphtheria patients (250 

persons) 3.2 
Passively immunised contacts (44 persons).. 16.0 
Normal individuals (966 persons)... 4·5 

The participating experts met on Friday, June 19th, 1931, 
and, after discussion of the results obtained, a recommendation 
was submitted for the consideration of the Permanent 
International Standards Commission. 

The following experts have taken part in a comparative 
investigation relative to the standardisation of Schick test toxin 
for the Permanent Standards Commission : Dr. MADSEN, 
Dr. BACHER, Dr. O'BRIEN, Dr. McCoY, Dr. DALE, Dr. FRASER, 
Dr. HARTLEY, Professor HIRSZFELD, Professor PEPEU, 
Dr. SCHUBERT. 

At their meeting in London on June 17th and 18th, 1931, 
the recommendations as indicated on page 5 were formulated. 

The results obtained by each of the participating experts 
are given in the following pages, and, for convenience of reference, 
the report is presented in two sections-viz: 

Section /, containing the results of the comparative 
tests of the toxins A and B used in the Schick test, on human 
beings. The reports of Dr. FEIERABEND, Dr. joE, Dr. BACHER 
and Professor FRASER, Professor HIRSZFELD and Professor 
BIE (Professor BIE's results being forwarded by Dr. MADSEN) 
are reproduced in the form in which they were received. 
The reports of Dr. HARRIES, Dr. REID, Dr. jENSEN and 
Professor PEPEU are the summarised results, prepared by 
the writer, from the detailed protocols of the individuals 
tested by each of these investigators. 

The table on page 43 summarises all the results obtained 
on human beings. 
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Section II, containing the results of the comparative 
tests of the toxins A and B used in the Schick test on 
passively immunised guinea-pigs (see pages 46-54). 

Section I. 

COMPARATIVE TESTS OF THE SCHICK TEST TOXINS 

A AND B ON HUMAN BEINGS. 

I. Dr. Feierabend's Results. 
II. Summary of Dr. Harries' Results. 

III. Dr. Joe's Results. 
IV. Summary of Dr. Reid's Results. 
V. Summary of Professor Pepeu's Results. 

VI. Dr. Bacher's Results. 
·vii. Professor Hirszfeld's Results. 
VIII. Dr. Madsen's Results (Professor Bie's Results). 

IX. Summary of Dr. Claus Jensen's Results. 
X. Professor Fraser's Results. 

Page 43· Table showing Combined Results of the above 
Investigation. 

I. REPORT SUBMITTED BY DR. B. FEIERABEND, STATE 

INSTITUTE OF PUBLIC HYGIENE, PRAGUE. 

A. Division of Work. 

The tests were performed as follows : 

A. A children's hospital: 
Group II 1 . 
Group IV I different ages 

B. An orphans' asylum : 
Group I I . 
Group IV I older children 

C. A factory : 
Group IV, small children •. .. 

D. The State Institute of Public Health, Prague : 
Group IV, adults . . .. . . . . . . .. 

Total 

Cuoo 

' 18 I I88 

So 

8 

374 
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The tests were performed by : 

A. Docent Dr. J. PROCHAZKA. 
B. Docent Dr. J. PROCHAZKA. 
C. Primary Physician Dr. V. ToLAR. 
D. Dr. 0. ScHUBERT. 

Readings were made by Dr. B. FEIERABEND. 

B. Results of Comparative Schick Tests with Toxins A and B, 
M etlical Research Council. 

Number 

Number Schick- Schick+ Group tested Scbick+ Schick- loA ODd to A and loA loA Scbick + Schick-udB udB loB loB 

lA . natoxm : I . rear 
since last lDJeC-
tion .. .. 2 0 2 - -

Persons LOwenstein : seven 
actively weeks to four 

immunised months since last 
smear •• .. .. I6 7 9 - --- -- - -- --

Total .. .. IS 7 II - --- -- -- -- --
Convalescent ~Three weeks since 

diphtheria antitoxin injec-
patients tion • • • . • . I - I - -- -- -- -- --
Passively 

immunised - - - - - -
contacts 

-- -- -- -- --
Age-groups : 

1-3 years .. .. 94 84 s s -
Normal 4-7 years .. .. 57 32 23 2 -

individuals 8-to vears .. .. 99 .. ss - -
Over'toyears .. 105 42 6o 3 -- - - -- -

Total .. .. 355 202 143 IO -- - - -- --
Grand total .. .. 374 209 155 IO -
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C. Details about Cases Positive to Toxin B and Negative to A. 

(Readings after seven days.) 

No., Sex I Years Reaction I 
to toxin A Reaction to toxin B I Controls 

5 X 5 mm., trace of 
I Girl If 0 pigmentation, no 0 

desq nama tion 
- --
~ Girl If 0 

I5 X I5 mm., pigment-
ation and desquam-
ation 

0 

- --
20 X 20 mm., infil-

3 Girl It A trace(') tration and pigment- 0 
ation 

- -- --
JO x 20 mm., pigment-

4 Girl 21 0 ation and desquam- 0 
ation 

-
5 Girl 6 0 A trace 0 

- --
IO X IO mm., infiltra-

6 Girl 2 0 tion and 
ation 

desquam- 0 

- -- --
7 Boy 12 0 

8 X 7 mm., pigment-
ation and desquam-
ation 

0 

- ----
Io X 9 mm., irregular Control A: o 

8 Girl IJ 0 pigmentation, des- Control B : 5 X 5 mm., 
quamation slight pigmentation, 

no desquamation 
- --

9 Girl 6 0 
9 X 9 mm., pigment-

ation and desquam-
ation 

0 

- ----
IO Womaa 25 0 

IO x Io mm., pigment-
ation, infiltration, 0 
desquamation 
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II. SUMMARY OF REPORT SUBMITTED BY DR. E. H. R. HARRIES 

CITY HOSPITAL, LITTLE BROMWICH, BIRMINGHAM. 

Number 

Group Remarb Number 
Schick + Schick- Schick + Schick-teatocl 

to A loA loA loA 
ADdB ODdB Scblck + Schick-

loB loB 

I 

Persons tdults (nurses) 
actively previously Schick 

immunised +recently immun-
I ised • • . • . . 8 2 6 0 0 

Convalescent re ri ~d . si!lce _anti-
diphtheria toxm InJection: 
patients three weeks or 

ss 3 77 5 0 1 more • . . • . • 

Total .. . . 93 s 83 s 0 

Of the five convalescent dipththeria patients, one gave a 
reaction to toxin B, measuring 38 X 40 rom., on the seventh day; 
one gave a reaction of 14 x 20 mm., which was recorded as 
"fading " on the seventh day and three gave reactions measuring 
12 X 8 mm., 15 X 9 rom., and 16 X 20 mm., respectively, which 
were recorded as " faint " on the seventh day. These five cases 
gave no reaction to toxin A. 

One case was recorded as giving a good positive (12 X 26 mm.) 
to toxin B and a very faint positive (6 X 17 mm.) to toxin A. 
This case is one of the five recorded as being positive to toxins A 
and B. 
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III. REPORT SUBMITTED BY DR. A. joE, 
NoRTH-WESTERN FEVER HosPITAL, LoNDON, N.\V.3. 

Number • 

Remarks 
Number Schick Schick Gtoup tested Schick Schick -to A +to A +to -to Schick Schick A&DdB AandB + toB -toB 

I 
Period since last 

Persons injection : 
actively 4 weeks . . .. 8 3 5 0 0 

immunised 8 weeks . . .. 3 2 0 I 0 
(alum toxoid in 12 weeks . . .. 2 0 2 0 0 

all cases) I6 weeks . . .. I 0 0 I 0 

-- -- -- -- --
Totiu . . .. 14 5 7 2 0 

I -- -- -- -- --
~- .... ~ti toxin injection: 

2I-27 days . . . . 29 0 29 0 0 

Convalescent 28-34 days • . . . I8 I 17 0 0 

diphtheria 35-4 I days . . . . I8 I I7 0 0 

.. ti,... I ··-·· ,.,. ---. 8 0 8 0 0 

49-55 days • · •. 9 I 6 2 0 

Over 56 days .. I5 5 IO 0 0 

-- -- -- - --
I 

Total .. . . 97 8 87 2 0 

-- -- -- -- --
Age-groups : 

I-3 years •• .. 47 35 12 0 0 

4-7 years .. . . 75 46 27 2 0 
8-Io years .• .. I7 7 IO 0 0 

Normal II-I5 years .. .. 8 I 7 0 0 
individuals I6-2o years .. .. 7 2 5 0 0 

21-25 years .. .. 8 3 5 0 0 
Over 26 years .. 9 4 5 0 0 

-- -- -- -- --
Total .. . . I7I g8 7I 2 0 

Grand t?tal . . .. 282 III I65 6 0 

Notes on Dr. joe's Report. 

" Size and intensity of reactions in forty-one of the 
reactors who were positive to both toxins, 

A = B in 20 cases ; 
B > A in 20 cases ; 
A > B in 1 case. 

" This bears out the general impression that, where 
positive reactions occurred to both toxins, the reaction to 
B was the more striking." 
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With regard to the six cases which reacted negatively to 
toxin A and positively to toxin B, Dr. Joe records that the 
results are quite definite. The positive reactions showed definite 
pigmentation and desquamation, and these patients showed no 
reactions to either of the heated controls. 

IV. SUMMARY OF REPORT SUBMITTED BY DR. jOHN REID, 
COUNTY HOSPITAL, MOTHERWELL, LANARKSHIRE, SCOTLAND. 

Number 

·Num- Schick Schick Group Remarks ber Schick Schick -to A +to A tested +to A -to A 
s~hick Schick andB and B + toB -toB 

Period since last in-
jection: 

Persons Under 3 months 5 I 2 2 0 
actively 3·6 months .. 2 0 I I 0 

immunised 7·I2 months .. 3 I 2 0 0 
(adults, I-2 years •• . . 8 I 5 2 0 
nurses) Over2years .. 7 0 7 0 0 

No history .. 2 0 2 0 0 
-- -- -- -- --

Total .. .. 27 3 I9 5 0 

!Period since anti-
-- -- -- -- --

Convalescent 
toxin injection : 

Less than I 
diphtheria week .. .. .8 I 7 0 0 
patients I-2 weeks .• .. I2 I II 0 0 

2-3 weeks •• .. 5 0 5 0 0 
Over 3 weeks •. 3 0 3 0 0 

-- -- -- -- --
Total .. .. 28 2 26 0 0 

---
Positive swabs, 

no clinical 
signs ; no 
antitoxin 

- I2 8 3 I 0 

given 
-- -- -- -- --

(a) Nurses (18-:n 
years) •• .. .. I7 6 10 I 0 

(b) Scarlet fever 

Normal 
patients : 

I·3 years .. 3 2 I 0 0 
individuals 4•7 years .. II 4 7 0 0 

8-Io years .. 4 0 4 0 0 
Over Ioyears IO I 9 0 0 

-- -- -- -- --
Total .. .. 45 I3 3I I 0 

-- -- -- -- --
Grand total .. .. II:Z :z6 79 7 0 
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V. SUMMARY OF REPORT SUBMITTED BY 
PROFESSOR FRANCESCO PEPEU, ISTITUTO SIEROTERAPEUTICO 

1\IILAN, ITALY. 

Number 

Num- Schick Schick 
Group Remarks ber Schick Schick -to A +to A tested +to A -to A Schick Schick 

and B andB + toB -toB 

Persons ~Period since last 
actively application of the 

38 immunised vaccine : 6o days 45 7 0 0 

IPe ·oo · u -- -- -- -- --
Convalescent n smce an -

diphtheria ) toxin injection : 
0 patients 3-4 weeks . . . . 2I 0 20 I 

i~ ~~ ... -- -- -- -- --

Passively toxin injection : 
8 fa) 4 weeks.. . . 13 4 I 0 immunised 

(b) 5 weeks .. 27 IO II 6 0 c;ontacts -- -- -- -- --
Total .. .. 40 IS I5 7 0 

I -- -- -- -- --
\ 

I to3 years .. I3 IO 3 0 0 

Konnal 4to7 years .. I4 6 8 0 0 

individuals ' 8 to Ioyears .. I4 7 4 3 0 

( -- -- -- -- --
Total . . .. 4I 23 I5 3 0 

-- -- -- -- --
Grand total . . .. I47 48 88 II 0 

Notes on Professor Pepeu's Report. 

I. The group of persons actively immunised.-The indivi
duals were actively vaccinated against diphtheria through 
nasal insufflation with concentrated anatoxin. They were 
Schick tested with toxins A and B sixty days after the last 
application of vaccine. All the cases recorded in this group gave 
a positive Schick reaction before the vaccination began. 

2. The group of convalescent diphtheria patients.-Seven 
received 4,ooo to Io,ooo units of antitoxin. Three received from 
IO,ooo to 20,000 units of antitoxin. Six received from 20,000 to 
40,000 units of antitoxin. Five received from 40,000 to IOO,ooo 
units of antitoxin. 

3· The group of passively immunised contacts.-The thirteen 
cases which were Schick tested four weeks after injection 
received 500 units (nine cases) or I,ooo units (four cases) of 
antitoxin. The twenty-seven which were tested five weeks after 
injection all received soo units of antitoxin. 
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4· Eleven of Professor Pepeu's cases reacted positively to 
toxin B and negatively to toxin A, and gave no reaction to 
either of the heated controls. The positive reactions to toxin B, 
the size of which has been calculated as the arithmetical mean of 
the maximum and minimum diameters, are recorded as follows : 
4, brown (the convalescent diphtheria patient) ; II, brown ; 
14, light brown; 9, brown; 17, dark brown; 13, light brown; 6, 
brown; 17, pale red (the passively immunised contacts) ; and 17, 
light brown ; II, pale red ; 9, light brown (the normal indi
viduals). 

VI. REPORT SUBMITTED BY DR. D. BACHER, 
"STAATLICHES SEROTHERAPEUTISCHES !NSTITUT ", 

VIENNA, AUSTRIA. 

Number 

Num-
Schick Group Remarks ber Schick 

tested Schick+ to A -to A -to A 
uulB uulB Schick 

+loB 

lp 'od 0 last \ en smce injection: 

Persons I week .. 2 I I 0 

actively 2 weeks 0 0 5 5 (2 ++l 0 0 

immunised ~ 3 weeks • 0 2 2 {I++) 0 0 

5 weeks .. 7 6 I 0 
32 week.q .. 4 2{I++,I+) 2 0 

--' 

I 
Total. o .. 20 I6 4 0 

--
Period since anti-

toxin injection : 

Convalescent I week .. 3 0 3 0 

diphtheria 2 weeks .. I 0 I 0 

3 weeks .. 2 0 2 0 patients 5 weeks • 0 2 0 2 0 

--
Total .. .. 8 0 8 0 

I --
Passively !Period since anti-

immunised toxin injection : 
contacts I week . . . 0 I 0 I 0 

I --
1 Age-groups : 

3 2 {I + +) I 0 

Normal 4-7 years •. 19 16(3 ++l 3 0 

individuals Over 7 years. 0 45 ::4(3 +.5 ++l 21 0 

Schick 
+loA 
Schick 
-toB 

0 
0 

0 
0 
0 

--
0 

--

0 
0 
0 
0 

-
0 

--
0 

--
0 
0 
0 

) ,_,,...,. -
----

Total. . • • 67 42 

Grand total . o .. 96 s8 

+, rea~tion to A rather stronger than reaction to B. 
+ +, reaction to A rather weaker than reaction to B. 

25 0 0 

----
38 0 0 
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VII. REPORT SUBMITTED BY PROFESSOR L. HIRSZFELD, 

"PANSTWOWY ZAKLAD HIGJENY ",WARSAW, POLAND. 

No. 

I, C. H. .. . . 
2, G. S ... . . 
J, H. F ... . . 
4. K. M ... .. 
s. 1>1.1\I. .• . . 
6, 111. Z ... .. 
7. 11!. J ... .. 
8, P. Z ... . . 
9. s. J ... . . 

1o, S. J ... . . 
II, W. A ... .. 
12, L. S ..• .. 

T. =toxin. 
C. = control. 

Age 

.. u 

.. II 

.. IJ 

. . II 

.. 12 

. . 9 

. . 10 

.. II 

.. 9 .. II 

. . 7 .. 6 

Warsaw toxin 

T. I c. 

+++ -
++ -

+ ± 
+++ -

+ -
++ + 

+ + 
+ -

++ -
++ ± 
++ -
++ -

English toxin 

A B 

T. I c. T. I c. 

+++ ± +++ ± 
++ - ++ -

+ + + + 
+++ ± +++ + 

+ ± + ± 
++ ++ ++ ++ 

+ + ++ ++ 
+ - ++ -
± - ± -

++ + ++ + 
++ + ++ + 
++ + ++ + 
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VIII. REPORT SUBMITTED BY DR. TH. MADSEN, 

STATE SERUM INSTITUTE, COPENHAGEN, DENMARK, 

GIVING THE RESULTS OBTAINED 

BY PROFESSOR BIE AT THE BLEGDAMS HOSPITAL. 

Number 

Num· 
Group Remarks ber Schick tested Schick + to A and B -to A 

andB 

!Period since anti-
toxin injection : 

2 weeks .. I 0 I 
3 weeks 2 0 2 

Convalescent 4 weeks .. I 0 I 
diphtheria -~ weeks .. I 0 I 
patients 6 weeks .. 4 :z(++)toA 2 

andB 
I:Z weeks .. I I(+) to A 0 

andB 

I Total .. IO 3 7 I 
Period since anti-

toxin injection : 
Passively 1 week .. I 0 I 

immunised 2 weeks .. I 0 I 
contacts 3 weeks . I 0 I .. 

Total .. 3 0 3 

I Age-groups : 
I-3 years .. I I(+) 0 

4-7 years .. 8 4 1++~;l(+l 3 
8-Jo years .. 6 4 ++;I(+ J 

Normal to A, (++l 
individuals toB 

Over IO years .. I 0 I 

Total .. I6 II 5 

Grand total •. .. 29 14 I5 

Character of reaction : 

(++)-more than 10 mm. length and 10 mm. breadth. 
(+)-less than 10 mm. length and 10 mm. breadth. 

In both groups, swelling and redness. 

Schick 
-loA 

Schick 
+ toB 

0 
0 

0 
0 
0 

0 

0 

0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

Schick 
+to A 

Schiele 
-loB 

0 
0 
0 

0 
0 

0 

0 

--

0 
0 
0 

0 

0 

0 
0 

0 

0 

0 
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IX. SUMMARY OF REPORT SUBMITTED BY DR. CLAUS jENSEN, 
STATE SERUM INSTITUTE, COPENHAGEN, DENMARK. 

Number 

Num- Schick Schick Group Remarks her Schick Schick -to A +to A tested +to A -to A Schick Schick andB and B 
+ toB -toB 

\Period since last 
Persons injection: 

2* (i) 13 months 19 17 0 0 actively 

I 
(ii) It to 3 years 46 ... 40 2 0 immunised -- -- -- -- --

Total .. . . 65 6 57 2 0 I 

• ReaC'tion to toxin B greater than reaction to toxin A. 

Dr. ]e11sen's Conclusio11s. 

1. Although employing a Schick test toxin standardised 
according to the English regulations, it has not been possible to 
separate the sixty-five actively immunised children with 
scientific accuracy into two classes, corresponding to antitoxin 
contents in the blood below and above a certain antitoxin level. 

2. The necessity, however, for standardising Schick toxins 
by combining power is indicated by the fact that, in forty-six 
immunised boys, only four (8.7 per cent) were positive to toxin A, 
while six (12.3 per cent) were positive to toxin B. 

X. REPORT SUBMITTED BY PROFESSOR D. T: FRASER, 
THE Co:SNAUGHT LABORATORIES, UNIVERSITY OF TORONTO, 

CANADA. 

Number 

Number 
Scbick- Schick+ Group 

tested Scbiek + Schick- to A to A to A to A 
Schick+ Schick-audB aod B toB toB 

I 
Normal ~Age-group : 9 years 

individuals and over •... 268 120 uS 28 2 I 

In twenty-six cases, not included in the above total one or 
both of the tests could not be interpreted as positive or n~gative. 



-43-

Note submitted by Professor D. T. Fraser, Connaught Laboratories, 
University of Toronto. 

In addition to the recorded results obtained in 294 individuals 
tested with A and B Schick test toxins and their heated controls, 
certain data may be added. For the purpose of information, 
and as an additional check on the results obtained in the testing 
of A and B toxins, a toxin of the Connaught Laboratories, 
University of Toronto, was included in the study. This toxin 
(C) complied with the existing British requirements. In place 
of the " heated control ", a dilution of toxoid, standardised 
against a known solution selected for the purpose of testing for 
skin sensitivity, was used. 1 The dilution of toxoid was I in 
roo, made with physiological saline. The amount injected 
intradermally was o.r c.c. Readings were made at forty-eight 
hours, five and seven days. This " reaction test " is primarily 
designed to enable one to determine the degree of skin sensitivity 
of an individual to toxoid so as to gauge, within a wide margin 
of safety, the amount of toxoid which may be administered 
subcutaneously for purposes of immunisation without causing 
undesirable reactions.• Secondarily, this intradermal test serves 
as a control for the Schick test in substitution for the heated 
control. 

The reaction test has been in use since 1925 and has proved 
of definite and practical value in the case of older children 
(6-14 years) and adults. a 

It has been shown that, of 216 young adults positive to the 
reaction test, 75 per cent were immune (more than r{25th 
unit per c.c. of serum), and 25 per cent were susceptible (less 
than r{5oth unit) to diphtheria. a That these figures are 
substantially correct is supported by the fact that, in over 3,000 
children manifesting a reaction of redness of more than 10 mm. 
and with induration (+++reactors), and to whom on account 
of administrative difficulties no toxoid was given, only 20 per 
cent of the diphtheria observed in 6o,ooo unimmunised children 
occurred. 

It is the practice to read the Schick test, as carried out with 
the diluted toxoid as a control, as follows' : 

Toxin positive, diluted toxoid negative indicates suscepti-

T ~ility. . d'l t d t 'd t' . d' t . 't oxm negahve, 1 u e oxm nega tve m tea es 1mmum y. 

• MoLONEY, P. J., and FRASER, C. J., A ..... I .. st. Pasteur, 1928, Vol. XLIII, 
1420 . 

• BuRKE, F. s .. ca .. adia .. Public Health Jour .. a/, May 19)0. 
I Report submitted, Clinical Experts Committee (The Use of the Skin Test 

for determining Sensitivity to Toxoid). FRASER, D. T. 
' MoLONEY, P. J., and FRASER, C. J., A ..... I .. st. Pasteur, 1929, Vol. XLIII, 

129. 
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Toxin negative, d~luted toxoi~ posit.i~e in.dic~tes immuni.ty. 
Toxin positive, diluted toxo1d pos1tlve md1cates react10n 

unin terpretable. 

In order to obtain information as to immunity in the last 
group, the quantity of antitoxin in the serum must be determined. 

In the younger age-groups the interpretation of this modified 
Schick test may be satisfactorily made. In older children and 
adults, a number of questionable or uninterpretable reactions 
will occur, because of the fact that the incidence of skin 
sensitivity to the specific protein ( ?) in the filtrate of a culture 
of Corynebact. diphtherifZ increases with age.1 

From certain individuals tested in the study of A, B, and 
C Schick toxins, blood was drawn and the amount of antitoxin 
determined by intracutaneous tests on animals. The detailed 
report of this investigation will be made at a later date. The 
results show that, of thirteen individuals negative to A and 
positive to B, all possessed more than 1/25th unit of antitoxin 
per c.c. of serum. Seventeen showing positive A, positive B, 
uninterpretable C, all had more than I/zsth unit. The heated 
controls were negative when read on the seventh day. It is 
to be noted that, in the above-mentioned group of thirteen, 
the diluted toxoid control was positive, and, hence, such 
individuals may be classed as " reactors ". Thus, though 
B toxin gives more positives than A, it is suggested that the 
discrepancy is due to the greater amount of specific diphtheria 
protein (?) contained therein. Such reactions in this series, 
from whom blood was drawn, which were read as negative A, 
positive B, are in the nature of false positives in point of view 
of immunity and susceptibility, since their serum contains more 
than I/25th unit of antitoxin. Toxin C is of the character of 
B rather than of A. 

CoNCLUSIONS. 

(I) Toxin B gave a greater number of positives than Toxin A. 
(2) The divergence between A and B is due to the fact that B 

contains. more of the specific diphtheria substance to which 
olde~ children and adults react, and to which sensitivity is 
mamfested by the reaction test of diluted toxoid. 

1 Report ~ubmitted: Clinical Experts Committee {The Use of tbe Skin Test 
for determimng Sens1t1vtty to Toxoid). FRASIIR, D. T. 
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TABLE SUMMARISING THE RESULTS OF THE COMPARATIVE TESTING 

OF TOXINS A AND B OBTAINED BY DR. FEIERABEND, 

DR. HARRIES, DR. JoE, DR. REID, DR. BAcHER AND 

DR. C. jENSEN, PROFESSOR PEPEU, PROFESSOR HIRSZFELD, 

PROFESSOR BIE AND PROFESSOR FRASER. 

Number 

Group Observer Number 
Schick+ Schick- Schick- Schick+ 

tested 
to A to A to A to A 

andB anciB Schick+ Schick-
toB toB 

I Dr. Feierabend .. 18 7 II 0 0 
Dr. Harries . . .. 8 2 6 0 0 

Persons Dr. Joe .. . . .. 14 s 7 2 0 

actively Dr. Reid •• .. . . 27 3 19 s 0 

immunised Professor Pepeu .. 45 7 38 0 0 
Dr. Bacher . . .. 20 16 4 0 0 
Dr. Jensen .. . . 65 6 57 2 0 

-- -- -- -- --
Total .. . . 197 46 142 9 0 

lor. Feierabend 
-- -- -- -- --.. I 0 I 0 0 

i Dr. Harries . . .. 8s 3 77 s 0 
Dr. Joe •. .. . . 97 8 87 2 0 

Convalescent Dr. Reid .. . . .. 28 2 26 0 0 
diphtheria Professor Pepeu .. 21 0 20 I 0 

patients Dr. Bacher . . .. 8 0 8 0 0 
Professor Bie .. .. IO 3 7 0 0 

-- -- -- -- --
Total . . .. 250 I6 226 8 0 

-- -- -- -- --
Professor Pepeu .. 40 I8 IS 7 0 

Passively Dr. Bacher . . .. I 0 I 0 0 
immunised Professor Bie •. .. 3 0 3 0 0 

contacts -- -- -- -- --
Total . . .. 44 18 I9 7 0 

-- -- -- -- --
Dr. Feierabend .. 355 202 I43 IO 0 
Dr. Joe 17I 98 71 ' 2 0 . . .. . . 
Dr. Reid .. .. . . 45 I3 31 I 0 
Professor Pepeu .. 41 23 I5 3 0 

Normal Dr. Bacher . . .. 67 42 25 0 0 
individuals Professor Hirsrleld 3 3 0 0 0 

Professor Bie •• .. 16 II s 0 0 
Professor Fraser .. 268 120 n8 28 2 

-- -- -- -- --
Total .. . . 966 512 408 44 2 

-- -- -- -- --
Grand total . . .. I.457 592 795 68 2 



Section II. 

COMPARATIVE TESTS OF THE SCHICK TEST TOXINS A AN B 
ON PASSIVELY lMMUNISED GUINEA-PIGS. 

1. Dr. Feierabend's Results. 
2. 1\Ir. Glenny's Results. 
3· Dr. Hartley's Results. 
4· Professor Pepeu's Results. 
5· Dr. Bacher's Results. 
6. Professor Hirszfeld's Results. 

Some of the participating experts have tested the toxins 
supplied (and, in some cases, other Schick test toxins as well) 
on immunised guinea-pigs. 

It was suggested (page 59) that guinea-pigs should be given 
small doses (1.5 to 3 units) of antitoxin subcutaneously, and 
that then, beginning on the second day after inoculation, 
the passively immunised animals should be Schick tested with 
toxins A and B, one toxin being injected into the skin of one 
flank and the other toxin injected into the skin of the other 
flank of the same passively immunised animal. 

The experiment has been carried out in the manner suggested 
by Dr. Feierabend, Dr. Glenny, Dr. Hartley, Dr. Bacher and 
Dr. Hirszfeld, and their results are given in the following pages. 
~ofessor Pepeu performed the experiment in a somewhat 
different way, but his results bring out the same point as those 
of other workers-viz., that, in the passively immunised animals, 
in which the antitoxin level is falling rather rapidly, a phase is 
reached at which the animals react positively to toxin B while 
still reacting negatively to toxin A. 
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I. REPORT SUBMITTED BY DR. B. FEIERABEND, 
STATE INSTITUTE OF PUBLIC HYGIENE, PRAGUE. 

D. Results of Tests with Toxins A and B on Guinea-pigs. 

Three groups of guinea-pigs, five pigs in each, received 
I 1. 2 and 3 U.A. respectively. Schicking was then performed 
every day with this result (readings after forty-eight hours) : 

Number I of reactions I I 2 

A 
~egative 

15 15 

B 5 4 

A 0 0 

± 
B 6 2 

A 0 0 
Positive 

B 4 9 

Injections : Mrs. 0. Pyro. 
Readings: Dr. B. Feierabend. 

I 
After days 

3 I 4 I s I 7 

I5 I4 4 0 

I 0 0 0 

0 I 9 0 

5 I I 0 

0 0 2 I5 

9 I4 14 I5 

E. Results of Tests with Toxin A and Our Toxin No. 2 
on Guinea-pigs. 

Toxin 

A . . . . .. . . . . 
~o. 2 . . .. .. . . 

M.L.D. I Schick dose I 
I/6o C.C. I/2400 C.C. 

I/30 C.C. I/1200 C.C. 

Neutralising 
dose 

I/IOOO U.A. 

I/IOOO U.A. 

In capillaries of Schick outfits, a little more toxin is being 
filled than the correct amount, so that the ready dilution contains 
I/Iooo c.c. as a Schick test dose instead of I/I200 c.c. This 
(I : 1000) dilution and toxin A were used on five guinea-pigs 
immunised with 2 U.A. with this result : 

Positive 
After days 

. 
reactions 

I I 2 I 3 I 4 I 5 I 7 

Toxine A .• 0 0 0 0 0 5 

No.2 •• .. 0 0 2 4 5 5 



2. REPORT SUBMITTED BY MR. A. T. GLENNY, B.Sc., 
THE \VELLCOME PHYSIOLOGICAL RESEARCH LABORATORIES, 

BECKENHAM,ENGLAND. 

The toxin dilutions have been compared, and the difference 
in their combining powers demonstrated, in passively immunised 
guinea-pigs. The guinea-pigs were given antitoxin (DI447·78/2oo) 
subcutaneously, and Schick tested, starting on the second day 
after giving the antitoxin, and then each day following, until 
the antitoxin in the animals was reduced to an amount which 
failed to wipe out the half-fold toxin. This occurred on the 
fourth day as a rule (see table). 

X umber of Guinea-pigs giving + or- Reactions to 1. I, 2 and 3fold Schick 
011 the Days following I njecti011 of A ntitoxi11 Subcutaneously. 

Units of Second day Third day Fourth day Fifth day 
antitoxin 

given Schick 

I I I I I I I subcuta- + neously - - + - + - + 

I/2 I 3 - 4 - - - -
0.5 I - 4 - 4 - - - -

2 - I - I - - - -
3 - I - I - - - --- -- -- --· -- -- -- --

I/2 3 I I 2 - - - -
0 ·75 

I I 3 - 4 - - - -
2 - 4 - 4 - - - -
3 - 4 - 4 - - - --- -- -- -- -- -- -- --

I/2 3 - 2 1 - 3 - -
1.0 

1 2 4 - 6 - 6 - -
2 - 3 - 3 - 3 - -
3 - 3 - 3 - 3 - --- -- -- -- -- -- -- --

1/2 3 - 2 I 1 2 - -
1.5 

I 8 I I 5 - 5 - 2 
2 2 7 I 5 I 5 - 2 

3 I 5 - 6 - 6 - 2 -- -- --· -- -- -- -- --
I/2 7 - 6 I 4 3 - -

2.0 
I 12 I 3 IO I 12 - 2 
2 2 5 - 7 - 7 - -
3 2 8 - 10 - 6 - 2 -- - -- -- - -- -- -

I/2 
I 3 - 3 - 2 I 3 -s.o 2 

3 I 2 - 3 - 3 - 3 

Note.-Two days_ after. injection of 0.75 unit of antitoxin, 
three out of ~o~ g_umea-p1gs are negative to half-fold Schick; 
and, after an InJection of five units, two out of three are positive 
to three-fold. · 



-49-

3· REPORT SUBMITTED BY DR. P. HARTLEY, THE NATIONAL 
INSTITUTE FOR MEDICAL RESEARCH, LONDON. 

Two groups of four guinea-pigs were injected with 0.75 unit 
and 1.5 unit diphtheria antitoxin subcutaneously and Schick 
tested with toxins A and B two, three and four days later. 

Result of Schick test 
Antitoxin Guinea-pig Weight, 
injected, 48 hours 1• hours 96 hours 

No. grammes units 
A I B A I B A I B 

I 380 0-75 + + I + + 
2 370 0.75 - + + + 
3 365 0-75 - + ..L. + ' 
4 380 0.75 ± + + + 
5 345 1.5 - + ± + + + 
6 360 x.5 - + - + ± + 
7 375 1.5 ± + + + + + 
8 390 1.5 - + - + + + 



4· REPORT SUBMITTED BY PROf'ESSOR PEPEU, " lSTITUTO SIEROTERAPEUTICO MILANESE ", MILAN, ITALY. 

First Group: Guinea-pigs inoc11lated subclllaneollsly on March gth, 1931, with 1.5 l.U. German Antitoxin. 

Schick after Schick after Schick after Schick after Schick after Schick after 
Guinea- \\'eight, 48 hours 1• hours 96 houn 120 hours 144 houro 168 hours 
pig No. grammes 

Toxin I Control Toxin j Control Toxin I Control Toxin I Control Toxin I Control Toxin I Control 

Toxm A. 

I 350 
3 400 
3 350 ± 
4 360 ± + 
5 360 + + 
6 360 ± + 
~ 35° +- + c.n 

380 + + 0 

9 360 + + + + 
10 350 + + 

Toxin B. 

II 350 ± - - -
21 360 -- - - + - - -
31 380 + - - - + + - -
41 350 + - - - + - - -
51 350 + - - - + + - -
61 35° + - - - + + - -
71 380 + + - - + + - -
81 360 + + - -
91 390 + + - - + + - -

IOI 350 + + - -



Second Group: Guinea-pigs inoculated subcutaneously on March gth, 1931, with 2 1. U. 
German Diphtheria Antitoxin Units. 

Schick after Schick after Schick after Schick after Schick after Schick after 
Guinea- Weight, 48 hours 72 hours 96 hours t:zo hours 144 hours r68 hours 
pig No. grammes 

Toxin I Control Toxin I Control I Control Toxin I Control Toxin I Control Toxin I Control Toxin 

Toxin A. 

I 36o 
2 350 
3 400 ± 
4 390 ± + 
5 350 ± 
6 360 ± ± tJ\ 
7 350 ± ± .... 
8 350 + 
9 36o + + + + 

IO 350 + + 
Toxin B. 

II 400 ±-
21 400 
31 390 +- + 
41 400 + + + 
51 370 + + + 
61 400 + + + + 
71 390 + + + + 
81 400 + + 
91 350 + + ++ 

101 390 ++ 



Third Group : Guinea-pigs inoculated subcutaneously on March gth, 1931, with 3 I.U. 
German Diphtheria Antitoxin Units. 

Schick after Schick after Schick after Schick after Schick after Schick alter 
Guint-a- Weight, 48 hnurs 72 hours 96 hours 120 hcurs 144 houra 168 houra 
pig No. grammes 

Toxin I Control Toxin I Control Toxin I Control Toxin I Control Toxin I Control Toxin I Control 

Toxin A. 

I 3$0 
2 350 
3 3QO 

4 370 
5 37° 
6 360 

~ 35° ± ± Vl 
350 + ± .., 

9 380 ± + 
10 400 + + 

Toxin IJ. 

II 370 -- - -
21 400 -- - - -- - -
31 360 -- - - ± - - -
41 350 - - - - ± - - -
.~ J 350 ± - - - ± - - -
61 350 - - - - -- - -
71 360 + - - - + - - -
81 350 ± - - -
91 300 + + - - + + - -

101 360 + + - -
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5· REPORT SUBMITTED BY DR. D. BACHER, "STAATLICHES 

SEROTHERAPEUTISCHES !NSTITUT ", VIENNA, AUSTRIA., 

The guinea-pigs were injected subcutaneously on May gth. 
1931 ; the first series with 1.5 unit (1 c.c.) and the second 
series with 3 units (2 c.c.) of diphtheria antitoxin (Serum 5354 a). 

On the second day after injection, and on following days, 
the animals were tested with toxins A and B, 0.2 c.c. quantities 
of the diluted toxins being injected. Toxin A was injected on 
the right side and toxin B on the left side. 

Fint Rries (J.s unit antitoxin) Second series (3 units antit<ain) 

No. 63 No. 641 No. 651 No. 66 No. 67 No. 681 No. 6g I No. 70 370 310 370 310 390 390 390 390 srammes crammes crammes grammes srammes srammes grammes grammes 

May nth: 

R I I I 
2 0 0 0 0 o, 0 0 0 -- -- -- -- -- -- -- --

L I I 1 + 2 - 0 0 0 0 0 0 0 -- -- -- -- -- -- -- --!llay 12th: 

R2 I 1 
2 0 0 0 0 0 0 0 0 -- -- -- -- -- -- -- --

Lz I I + + +. + + + + 2 - - - - 0 - - --- -- -- -- -- -- -- --
May 13th: 

+ R 3 I 1 + 
2 - 0 0 - 0 0 0 0 - -- -- -- -- - -- --

I 1 + + + + ..j.. L 3 2 + + - + - - - --- -- -- -- -- -- -- -May 14th: 
+ R4 I 1 + + 

2 - - 0 - 0 0 0 0 

-- -- -- -- -- -- -- --
L4 I 1 + + + + + 2 + + - + - - - --- -- -- -- -- -- -- --

May 15th: 
+ R I 1 + + + 

2 + - - - 0 0 - 0 -- -- - -- -- - -- --
L I 1 

2 ++ + + + + ± + + 



54-

6. REPORT SUBMITTED BY PROFESSOR L. HIRSZFELD, 
"PANSTWOWY ZAKLAD HIGJENY ",WARSAW, POLAND. 

Exp~rimenls on Guinea-pigs with the Toxins A and B. 

(Each guinea-pig received one unit of antitoxin on April 20th• 
I9JI.) 

No. I No. a No.3 

Date of test 

I I I TodnA Toxin B Toxin A TminB Tosi.n A Toxin B 

Aprilzrst . . .. - - - - - -
Aprilzznd . . . . . - - - - - -
April23rd •. . . .. - - - - - -
April 24th .. .. . . - - - - - -
April 25th .. . . .. - - - - - -
April 26th .. .. . . - - - - - -
April 27th .. .. . . - - - - - -
Aprilz8th .. .. .. - - - - - -
April29th .. .. . . - + - + - -
April 3oth .. .. .. - + - + - -
llay rst .. .. . . + + +++ +++ - -

I Nq 
No. S No.6 

Date altest 
TosiD A I Tozi.n B ToDDA I Toxin B To•ln A I Tom B 

April 21st.. .. .. - - - - - -
April22nd .. .. - - - - - -
April23rd .. .. .. I - - - - - -
April 24th .. .. .. I - - - - - -
April25th .• .. . . - - - - - -
Aprilz6th .. .. .. - - - - - -
April2]th .. .. .. - - - - - -
Aprilz8th .. .. .. - - - ± - -
April 29th .. . . .. - ++ - + - -
April 3oth .. .. . . - ++ ± ++ - + 
May rst .. . . . . +++ +++ +++ +++ + + 
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Appendix. 

:MEMORANDU~! COKCERNDIG THE INVESTIGATION OF METHODS 
OF STANDARDISATION OF TOXII'S USED FOR THE SCHICK TEST 

PROPOSED BY THE PER~L\KEKT INTERNATIONAL STANDARDS 
Co~nnssiON. 

At the request of the Permanent Standards Commission 
of the Health Organisation of the League of Nations, the :t\ational 
Institute for l\!edical Research, Hampstead, London, has been 
asked to supply two Schick test toxins for the purpose of an 
investigation the object of which is outlined below. 

The original definition of the ·• Schick test close " was 
one-fiftieth (I/50) part of the minimal lethal close, for a guinea
pig, of a matured diphtheria toxin. This is still the definition 
in use in the United States of America, where the dilution is 
usually so made that this dose is contained in 0.1 c.c., this being 
the volume injected in making the test. If 0.2 c.c. is used for 
injection, as commonly in Europe, the American regulations 
stipulate that the dose contained in it shall be one-fortieth 
(r/40) instead of 1j5oth of a guinea-pig lethal close. In any case, 
however, the American dosage is based entirely on the lethal 
action of the toxin on the guinea-pig ; and investigators in that 
country, who have had very great experience of the test, 
maintain that this definition gives a sufficiently accurate dosage 
for the practical purpose of distinguishing the sensitive (Schick
positive) from the immune (Schick-negative) subjects. 

\Vith measurement of dosage on this simple basis, it is 
clear that the Schick test closes of different toxins may contain 
varying proportions of toxoid to toxin, and, therefore, vary 
rather widely in their combining powers for antitoxin. The 
level of antitoxic content of the blood, at which a patient 
passes from the" positive "into the·· negative "class, must vary 
accordingly with different toxins. Experimentally, it is easy 
to show that animals, with an appropriately small amount of 
antitoxin in the blood, will give a positive reaction to one and 
a negative reaction to the other of two toxins, varying in their 
combining power for antitoxin though containing the same 
amount of toxin, injected in equal fractions of their lethal doses. 
If the object of the practical test were to separate patients with 
scientific accuracy into two classes, corresponding to antitoxin 
contents in the blood below and above a certain agreed level. 
of unitage, there would be no difference of opinion as to the 
necessity of measuring the Schick test dose in combining power, 
in addition to ensuring that it has an adequate degree of specific 
toxicity. The question on which there is a difference of opinion 
between different countries, as reflected in official regulations, 
is the necessity of this admittedly more accurate adjustment 
for the practical conduct of the Schick test. 
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In the United States of America, the original definition is 
held to be sufficient ; in Great Britain, an additional adjustment 
of the dose by combining power has been legally enforced. 
This additional stipulation makes the testing more complicated 
and excludes from use for the Schick test a certain number of 
toxins which would be available on the American basis. With a 
view to international agreement on a definition of the Schick 
test dose, it is desired to put to a practical test this question of 
the necessity for dosage by combining power. Two toxins 
have accordingly been chosen, of which the Schick test doses, 
measured by their lethal doses, differ rather widely in their 
combining powers for antitoxin. The object of the trial is to 
discover whether a significant proportion of human beings 
(patients and normal individuals) under test give different results 
with these two toxins-i.e., are classed "positive " by one and 
" negative "by the other. 

The Schick Test Toxins supplied. 
The two toxins chosen for this enquiry are naturally matured 

diphtheria toxins, selected from a number of carefully tested 
toxins which have been studied in recent years at the Wellcome 
Physiological Research Laboratories, Beckenham, Kent, England. 
We are greatly indebted to Dr. O'Brien and Mr. Glenny for 
their help in the selection of these toxins for investigation, and 
for the provision of sufficient quantities of them in suitable 
form for the trial. · 

The two toxins, A and B, were retested in January and 
February I93I; the results are shown in the following table : 

Amount of antitoxin which 

Toxin !II.L.D. 
The Schick just neutralises fails to neutra-test dose the Schick test lise the Schick 

dose test dose 

c.c. c.c. 
A 1[6oth 1/24ooth 1/Ioooth unit 1/125oth unit 

B 1/soth l/2oooth 1/Jooth unit 1/Jsoth unit 

Thus, each of the toxins satisfies the requirements of a 
Sc~ck test toxin as originally defined by Schick ; one of them, 
toxm A •. furthe~, confor~s to the requirements of a Schick 
test toxm cons1dered satisfactory for use in Great Britain 
since the toxin contained in the Schick test dose is neutralised 
by I/Ioooth of a unit of a~tit~xin. To~in B, although containing 
the same amount of toxm m the Sch1ck test dose as toxin A 
~ontains ~or~ t~xoid ; the amount of antitoxin required fo; 
1ts neutraliSation 1s I{3ooth of a unit. 
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The Solutz'ons supplied. 

Four solutions are ~upplied : 
(I) Schick test toxin A. Prepared by diluting I volume 

of toxin A to 4So volumes. Schick test dose = 0.2 c.c. 
(orange label); 

(2) Schick control A. Prepared as {I) but heated 
to 85° C. for thirty minutes. Control test dose = o.z c.c. 
(yellow label) ; 

(3) Schick test toxin B. Prrpared by diluting I \·o!ume 
of toxin B to 400 volumes. Schick test dose = 0.2 c.c. 
(red label) ; 

(4) Schick control B. Prepared as (3) but heated to 
85° C. for thirty minutes. Control test dose c= o.2 c.c. 
(pink label). 

The dilutions haYe been made in the boric acid-borate buffer 
mixture recommended by GLE!\:-.<Y, PoPE and WADDIXGTOx 

(journal of Pathology and Bacteriology, London, IC)28, \'ol. 31, 

page IJJ). The toxins have been found to be stable to 
shaking and to incubation at 35° C. for twenty-four hours. The 
solutions may be used for four weeks after their receipt. Te:,ts 
carried out on samples of similarly diluted Schick test toxins 
returned two months after their issue have shown that the 
potency has remained unaltered during that time. 

Suggested Jlethod of Usc of the Solutions. 

It is suggested that 0.2 c.c. quantities of the solutions supplied 
be injected intracutaneously into human beings, Schick test 
toxin A and the corresponding heated control into one arm, 
and Schick test toxin B and the corresponding heated control 
into the other arm. 

The reactions may be read at any com·enient inten·al, but 
the reading at seven days should be recorded. 

The Type of Individuals to be tested. 

It is sug~;ested that the followinr groups of individuals should 
be tested in the manner indicated in the preceding paragraph : 

(I) Inclivi<luals undergoing active immunisation against 
diphtheria. It is suggested that the tests be applied three 
to four weeks after the last injection of prophylactic. 

(2) Eccovered cases of diphtheria which have received 
diphtheria antitoxin for the treatment of the disease. The 
tests shnul<l be applied three weeks, or later, after the 
injection of the antitoxin. 

(3) If available, hc:tlthy indi\·i,luals who, because of 
exposure to risk of infection, have been given diphtheria 
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antitoxin as a prophylactic measure ; such cases to be tested 
four weeks, or later, after injection of antitoxin. 

(4) Normal healthy individuals. The most suitable 
subjects for the test will probably be found to be children 
between the ages of 2 and 10 years. 

Recording of the Results of the Tests. 

The method of recording the reactions is left to the observer. 
The reaction may be measured and its size in millimetresrecorded, 
and notes may be added relating to colour, etc. If the reactions 
are recorded by means of signs, it is suggested that observers · 
shall indicate, by means of a key, the size and character of the 
reaction which is indicated by the signs adopted-e.g., 
++. +. ±.-. 

It will probably be sufficient to summarise the results of 
the tests performed, and it may be found convenient to state 
the results in tabular form in some such way as the following : 

Number 

Group Number 
Schiele 

Scb}clc- Schick + 
testecl Schick loA and to A aod. 

+loA -to A Schick+ Schick-
and B andB loB loB 

Period since last 
Persons injection: 
actively weeks .. . . 

immunised weeks .. . . 
weeks .. . . 

-- -- -- -- -Period since anti-
Convalescent toxin injection : 

diphtheria weeks .. • 0 

patients weeks .. . . 
weeks .. .. 

-- -- -- -- --Period since anti-
Passively toxin injection : 

immunised weeks .. .. 
contacts weeks .. .. 

weeks .. .. 
-- -- -- -- --

Normal 
Age-groups : 
>I to 3 years .. 

individuals 4 to7years .. .. 
8 to Joyears .. 

Any f~rther details ~f th~ results obtained, especially in 
reg~rd to mstances showmg differences in reaction to the two 
toxms would be welcomed. 
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Suggested Tests on Experimental Animals. 

Although the main purpose of the enquiry is to investigate 
the results obtained, in human beings, by the use of two Schick 
test toxins of different combining power, those taking part may 
be interested to study the results obtained in actively or passively 
immunised guinea-pigs. For the latter kind of experiment 
(passively immunised guinea-pigs), the following indications, 
which should reveal the different properties of the two toxins, 
may be given : groups of four or more guinea-pigs (350 to 400 
grammes in weight) are given, by subcutaneous injection, 
1.5, 2 or 3 units of antitoxin. The guinea-pigs are then Schick 
tested with toxins A and B, starting on the second day after 
injection of the antitoxin and the tests repeated each day 
following. The animals will ultimately become Schick-positive 
to both toxins (probably in about four days); but at some stage 
in the intervening period it will be found that some animals 
react negatively to toxin A, while reacting positively to toxin B. 



- 6o-

ANNEX III. C.H.954. 

QUESTIONNAIRE CONCERNING CASES OF DIPHTHERIA 
ENDING FATALLY IN SPITE OF TREATMENT BY SERUM. 

Hospital : . . . . . . . . . . . . . . . . . Locality : ............ . 
Name of patient : ....................................... . 
Male-female Age : ... year : ... month : .. . 
Onset of disease : date . . . . . . . . . . . . . . hour .•............ 

First symptoms : ................................ . 
Date of death . . . . . . . . . . . . . . . hour ........... . 

I. CONDITION OF THE PATIENT ON ADIIIISSION TO HOSPITAL. 

I. Condition of the throat : Swelling of tonsils; other symptoms. 

2. Extension of false membranes on palate and t"roat: 

Right side pillar of palate-right tonsil-left side pillar of 
palate-left tonsil-palate-velum of palate-uvula
back of the throat-tongue, oral mucous membrane . 

• 
Please show the extension of the false membranes on the 

diagram below (with coloured pencil). 

Note.-Strike out what is not applicable. 
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3· Swelling of the lymph-glands ( ganglions): 
Size of the retro-maxillary lymph glands : 

Right glands : Size ~f a bean-a hazelnut-or a walnut. 
Left glands : Size of a bean-a hazelnut-or a walnut. 

Size of the swelling about : 

The right maxillary lymph glands : size ... em. x ... em. 
The left maxillary lymph glands : size .... em. x ... em. 

4· Fator: · 

Strong-slight-none. 

5· Nasal diphtheria: 

Coryza : present-or not. 
Secretions : sero-hremorrhagic-sero-purulent-serous. 

Visible false membranes on nasal mucous membranes : 
Right side : present-or not. 
Left side : present-or not. 

Ulcer of nostrils : present-or not. 

6. Laryngeal diphtheria : 

Hoarseness : Date of onset : ........... hour : .......... . 
Stenosis : Date of onset : . . . . . . . . . . . hour : .......... . 
Intubation l D t f t' h . Tracheotomy 5 a e o opera 1on : . . . . . . . . our ......... . 

Sign of descending diphtheria-for instance, dyspnrea during 
expiration : present-or not. 

7· Toxic symptoms : 

Pallor : Very marked-not present. 
Tongue : Dry-moist-coated (fuliginous-white)-or not. 
Sign of myocarditis : 

Enlargement of the heart dullness? Yes-no (if possible 
X-ray photograph). 

Heart sounds : Normal-weak-dull-indistinct (char
acter of the sounds). 

Arhythmia ? Present-or not. 
Blood pressure : . . . . . . . . . . systolic . . . . . . . . . . . diastolic. 
Blood findings : _ ....................................• 
Hremorrhage : Observed-not observed. 

Throat ? Nose ? Skin ? Urine ? Other ? 
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Enlargement of the liver : relationshi~ be~ween the lower 
margin of the liver and the costal margm. 

Is the liver tender to pressure ? Yes-no. 
· Repeated vomiting : 

One day? Yes-:1.0. 
Several days ? Yes-no. 

Diarrhrea: 
Result of urine examination : 

Quantity .......... c.c.; specific gravity : ......... . 
Albumen: Present-or not. How much per thousand? .. . 
Cellular elements and casts : ..................... . 

Paralysis : Present (for instance, velum paralysis, paralysis 
of other organs)-not present. 

Knee-jerk: 
Present on the right-or not. 
Present on the left-or not. 

Sensorium : Dulled-clear. 

8. Bacteriological examination: 

Were diphtheria bacilli recovered from the throat, the nose, 
larynx (examination to be carried out only in case of 
intubation or tracheotomy), in the blood, in the urine or 
in other excreta of the patient-which ? •.•......•..•... 

How was Bacillus diphtheria identified ? 
By means of pure culture ? Yes-no. 
By sugar fermentation ? Yes-no. Which ? ........ . 
By inoculation of laboratory animals ? Yes-no. 

Associated bacteria: 

Were bacteria other than the diphtheria baccilli found ? 
Which ? ........................................ .. 
(a) By means of direct miscroscopical examination of 

smears taken from affected organs ? 
(b) By culture ? 

In the case of diphtheria fatal in spite of serum treat
ment, you are earnestly requested to obtain by 
pure culture diphtheria baccilli and to send them as 
soon as possible to : 

Professor PRIGGE, 
State Institute for Experimental Therapy, 

Frankfort on the Main, 
for the. comparative testing of the toxin producing 
properties. 



9· Treatment by diphtheria antitoxin : 

Date .... 
Hour 

Ho~~ny 
I.U. 

Through: 
Intravenous . 
Intramuscular 
Subcutaneous 

routes ..• 

Date 

Hour 

How many 
I.U. 

Date 

Hour 

How many 
I.U. 

Date 

Hour 

How many 
I.U. 

Origin of the serum : .................................. . 
Albumen content : . . . . . concentrated-not concentrated. 
Did the serum contain antiseptics ? Yes-no. Phenol-

Tricresol~Chinosol-Others ? Which ? ••.•••..•••••• 

10. Treatment with other sera ~ For example, scarlet fever, 
antistreptococcic serum, other serum ? Which ? ...... . 

Through: 
Intravenous •.• 
Intramuscular .. 
Subcutaneous 

routes ..•.. 

Date 

Hour 

• Quantity 

Date 

Hour 

Quantity 

Date Date 

Hour Hour 

Quantity Quantity 

Origin of the serum : .................................. . 
Albumen content : . . . . . concentrated-not concentrated. 
Did the serum contain antiseptics ? Yes-no. Phenol-

Tricresol-Chinosol-Others ? Which ? ............. . 

II. Sert+m Sickness and Accidents: 

Immediate-later-none. 
Was exanthem observed? Yes-no. When? (Date) .... 

On which part of the body ? •........................ 
Swelling of the joints ? Yes-no. When ? (Date) .... 

Which joint ? ....................•.........•.....• 
Other symptoms : .................................... . 



II. EVOLUTION OF THE DISEASE. 

12. Did the false membranes in the throat increase? 
Within the first 

On: twenty-four hours after the 
first injection of antitoxin 

Later 

Right side pillar of palate 
Right tonsil 
Left side pillar of palate 
Left tonsil 
Palate 
Yelum of palate 
Uvula 
Back of throat 
Tongue 
Oral mucous membrane 

Colour and character of the 
false membranes : Within the first 

twenty-four hours after the 
first injection of antitoxin 

Opalescent-white, 
Y ellow-redematous 
Hremorrhagic, 
Necrotic, 
Gangrenous. 

Later 

Opalescent-white, 
Yellow-redematous 
Hremorrhagic, 
Necrotic, 
Gangrenous. 

It is requested to show the extension of the false membranes 
on the diagram below (with coloured pencil). 

Diagram showing condition Diagram showing condition 
within the first twenty- later than the first twenty-
four hours after the first four hours after the first 
injection of antitoxin. injection of antitoxin. 
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:IJ. Separation of the false membranes: 

Beginning of the separation : Date ..................... . 
End of the separation : Date .......................... . 

(Edema round the lymph glands : 

Increase within the first twenty-four hours 
injection of antitoxin : Yes-no. 

Or later : Yes-no. 
Decrease : Yes-no. • 

after the first 

:IS. Was foctor observed which was not present on admission 
to hospital ; 

Within the first twenty-four hours after the first injection of 
antitoxin : Yes-no. 

Or later : Yes-no. 

:x6. Was nasal diphtheria observed which was not present on 
admission to hospital ; 

Within the first twenty-four hours after the first injection 
of antitoxin : Yes-no. 

Or later : Yes-no. 

:I7. Was laryngeal diphtheria observed which was not present 
on admission to hospital ; 

Within the first twenty-four hours after the first injection of 
antitoxin : Yes-no. 

Or later : Yes-no. 

If necessary: 

Hoarseness : Date of onset . . . . . . . . . . hour ......... . 
Stenosis : Date of onset . . . . . . . . . . hour ......... . 
Intubation ~ f · h 
T h t Date o operat10n . . . . . . . . . our ........ . rae eo omy 
Sign of descending diphtheria-for instance, dyspnrea during 

expiration : present or not? 
If present, when observed : Date . . . . . . hour ..... . 

:x8. Heemorrhage : 
From the throat : Yes-no. Date ......... hour ........ . 
From the nose : Yes-no. Date ......... hour ........ . 
In the skin : Yes-no. Date . . . . . . . . . hour ........ . 

Miliary-in plaques-isolated-multiple. 
In the urine : Yes-no. Date . . . . . . . . hour ....... . 
Other hremorrhages: Yes-no. Date ........ hour ...... . 
Where ? ....... . 
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19. Blood findings : . ................................... . 

20. Paralysis : Present-()r not. 

When observed (date) ? ............................... . 
In which groups of muscles ? ••.....•...•.••••.....•...• 

21. Curve of the temperature, pulse and respiration : ........• 

• 
III. LAST EXAMINATION BEFORE DEATH. 

22. Toxic symptoms : 

Pallor: Very marked-not present. 

Signs of myocarditis : . 
Enlargement of the heart dullness ? Yes-no (X-ray 

photograph if possible). 
Heart sounds : normal-weak-dull-indistinct 

(character of the sounds). 
Arhythmia ? Present-()r not. 

Blood pressure : ....... mm. systolic ........ mm. diastolic 
Blood findings : ...................................... . 
Hzmorrhage : Observed-not observed. 

Throat ? Nose ? Skin ? Urine ? Other ? 
Enlargement of the liver-relationship between the lower 

margin of the liver and the costal margin. 
Was the liver tender to pressure ? Yes-no. 
Pains in the precordi'!lm and epigastrium ? Yes-no. 

Repeated vomiting : 
On last day of life : Yes-no. 

Diarrhrea: 
Findings in the urine examined : Quantity . . . . . . . . c. c. ;· 

specific gravity ....... . 
Albumen : Present-()r not. How much per thousand? ..• 
Cellular elements and casts : ........................ _ 

Paralysis : Present-()r not. In which groups of muscles? 
.............................................................. 
Knee-jerk: 

Right: Present-absent. 
Left : Present-absent. 

Sensorium : Dulled-clear. 
Motor disturbances: Present-absent. 
Convulsions : Present-absent. 



IV. CAUSE OF DEATH. 

23. Clinical diagnosis. 
For example : 

Circulatory disturbances Yes-no. 
Paralysis : Yes-no. 
Complications, such as pneumonia : Yes-no. 

Hremorrhagic condition : Yes-no. 
Septicemia : Yes-Ito. 

Asphyxia : Yes-no. 

24. Was a post-mortem performed ; Yes-no. 

Post-mortem findings : 
·• ••••••••• 0 ••••••••••••••••• 0 •• 0 • 0 •••••• 0 ••• 0 ••••••• 0 0 •• 

• • 0 ••••••••••••• 0 ••• 0 •••••••••• 0 •• 0 0 ••• 0 • 0 •• 0 0 •••••• 0 ••• 

•• • • • • • • • • • • • 0 •••••••• 0 0 •••••••••••• 0 0 0 •• 0 •••••••• 0 ••••• 0 

•••••••• 0 •••••••••••••• 0 • 0 •••• 0 •• 0 ••• 0 ••• 0 ••••• 0 •••••• 0 • 

V. CULTURE OF THE BLOOD TAKEN FROM THE HEART. 

25. Results of this culture: 

·• • 0 0 •••• 0 0 • 0 •• 0 •• 0 •••••••••••••••••••••••••• 0 ••• 0 •••• 0 •• 

... • • • • 0 • 0 •••••••••••• 0 •• 0 ••••••••••••••••••••• 0 •••• 0 ••••• 

0 •• 0 • 0 0 ••• 0 0 •••••••••• 0 ••••• 0 0 •••• 0 • 0 ••• 0 •••••••••••••• 0 

...... 0 • 0 •• 0 ••••• 0 •• 0 ............. 0 ••••••••• 0 •••• 0 ••• 0 •••••• 

lt is requested that the completed questionnaire may be 
returned as soon as possible to the Health Section, League 
of Nations,. Geneva. 
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ANNEX IV. 
C.H.1055(1). 

REPORT OF THE CONFERENCE 
0~ VITA!IIIN STANDARDS, HELD AT LONDON FROM 

JUNE 17TH TO 20TH, 1931. 

LIST OF PARTICIPANTS. 
Chairman: 

Professor E. MELLANBY, Professor of Pharmacology, 
University of Sheffield, Sheffield. 

Participants: 

Professor J. C. DRuMMOND, Professor of Biochemistry, 
University College, University of London. 

Professor H. VON EcLER, Professor of Biochemistry, 
University of Stockholm, Stockholm. 
~ Professor L. S. FRIDERICIA, Director, Institute of Hygiene

of the University, Blegdamsvej 21, Copenhagen. 
Professor B. C. P. jANSEN, Professor of Physiological 

Chemistry, University of Amsterdam, Amsterdam. 
Professor E. V. McCoLLUM, Professor of Chemical Hygiene, 

School of Hygiene and Public Health, Johns Hopkins 
University, Baltimore. 

Professor E. PouLssoN, Director of the State Vitamin 
Institute, Skoyen-Oslo. 

Mme. G. L. RANDOIN, " Directeur du Laboratoire de 
physiologic au centre de recherches sur !'alimentation 
(Institut de recherches agronomiques), Directeur du 
laboratoire de physiologic de Ia nutrition a !'Ecole des Hautes
Etudes ", Paris. 

Professor A. C. ScHEUNERT, " Direktor des Tierphysio
logischen Instituts der Universitat ", Leipzig. 

Dr. A. SEIDELL, Chemist, National Institute of Health, 
United States Public Health Service, Washington, D.C. 

Professor H. STEENBOCK, Professor of Agricultural 
Chemistry, University of Wisconsin, Madison, U.S.A. 

Professor A. WINDAUS, " Direktor, Allgemeines Che
misches Laboratorium der Universitat Gottingen", Germany. 
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Technical Secretaries : 

Dr. H. CHICK, Lister Institute for Preventive Medicine 
London. ' 

Dr. W. R. AYKROYD, Lister Institute for Preventive 
Medicine, London. 

The following were also present: 

Dr. C. E. BILLS, Director of Research, Mead Johnson 
and Co., Evansville, Indiana, U.S.A. 

Dr. R. BouRDILLON, National Institute for Medical 
Research, London. 

Dr. Katherine CowARD, Pharmaceutical Society's Labora
tories, London. 

Professor R. A. PETERS, School of Biochemistry, Oxford. 
Dr. 0. RosENHEIM, National Institute for Medical 

Research, London. 
Dr. S. S. ZILVA, Lister Institute for Preventive Medicine, 

London. 

In the following recommendations, the question of standards 
and units for the four following vita~ins only is considered : 

I. The fat soluble Vitamin A. 
II. The antirachitic Vitamin D. 

III. The antineuritic Vitamin B (also known as 
Vitamin B,). 

IV. The antiscorbutic Vitamin C. 

It is the general opinion that, in the present state of our 
knowledge, only these vitamins can be profitably discussed in 
this connection. 

I. THE FAT SOLUBI.E VITAMIN A. 

(a) International Standard. 

The Conference recommends that carotene be accepted as an 
international provisional standard of reference for Vitamin A and 
that a selected sample of cod-liver oil be held in view as a possible 
secondary standard. 

(b) Mode of Preparation. 

It was decided that the information available does not yet 
justify the selection of one isomer of carotene as a standard. 
The similar biological activity of the two isomers that have 
recently been described is further justification for adopting as 
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the provisional international standard a mixture prepared in an 
approved manner. . 

It was decided to employ a preparation of carotene made 
from carrots by Willstatter's method. and purified by 
recrystallisation by the method ~escri_bed m the mer.10ra~dum 
issued by the Department of Bwlog1cal Standar~s, National 
Institute for .Medical Research, London (see Append1x, page 76), 
until the melting-point determined is above 179° C. It was 
suggested that preparations should be made in various 
countries and despatched immediately and with all necessary 
precautions against decomposition to the National Institute 
for Medical Research, London, where they will be mixed to 
form a uniform preparation by the most suitable method. The 
details of this final purification is to be left to the discretion of 
the authorities of the National Institute. It was suggested 
that original preparations of, say, 4 to 5 grammes might be made 
in the following institutions : 

Department of Physiological Chemistry, University of 
Amsterdam. 

" Laboratoire de physiologie de Ia nutrition, Ecole des 
Hautes Etudes ", Paris. 

" Tierphysiologisches Institut ", Leipzig. 
National Institute for Medical Research, Hampstead, London. 
Department of Agricultural Chemistry, University of 

Wisconsin, U.S.A. 
Biochemical Department, University of Stockholm, and 

" lnstitut fiir Organische Chemie der Universitat ", 
Ziirich. 

School of Hygiene and Public Health, Johns Hopkins 
University, Baltimore, U.S.A. 

(c) Place of Preparation. 

It was decided that the National Institute for Medical 
Research, London, acting for this purpose as the central 
laboratory on behalf of the Health Organisation of the League of 
Nations, should be asked to undertake the final preparation of 
the sample of carotene to be used as the international standard 
for Vitamin A. 

{d) Mode of Distribution. 

It was considered desirable that, as far as possible, the 
standard preparation should be distributed to workers through 
the appropriate official institution in each country, preferably 
that now responsible f_or the distribution of similar biological 
standards. The matenal should be sent out in tubes of IO mg. 
as described in the Appendix, page 76. 
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(e) Definition of Unit. 

The unit of Vitamin A recommended for adoption is the 
Vitamin A activity of I "t (o.oor mg.) of the international 
standard. 

Note.-Daily doses of about 3 "t to 5 "t of the international 
standard, when administered to young rats suitably prepared 
on a Vitamin A-deficient diet, have been found adequate 
to restore growth and to cure xerophthalmia. 

(f) Permanence of the Standard. 

The Conference recommends that this international standard 
and unit be accepted provisionally for two years. 

(g) Sub-jects recommended for Future Investigations. 

It is highly desirable that, during the provisional period, 
further investigations of the standard should be made regarding 
the stability of the carotene preparation both when sealed in 
the original tubes and after it has been removed and dissolved 
for biological testing. In the latter connection, emphasis is 
laid on the importance of minimising contact with air or oxygen 
of the solutions used for animal feeding. It is recommended 
that they be always stored in an inert gas and at low temperature. 

It will be of great value if investigators submit to the League 
of Nations Health Organisation observations on the stability 
of the preparation, its behaviour in various solvents and under 
different conditions of storage, and any other information 
bearing on its use as a biological standard. The use of suitable 
" antioxidants " (" antioxygenes " in French) should, in 
particular, be studied. 

(h) Biological Methods for Estimation of Vitamin A. 
It was decided not to recommend any one particular method 

of conducting the biological assay, but to invite members of 
the Conference to submit to the League of Nations Health 
Organisation their observations on the value of the methods 
they have been using. . . 

It is recommended that further attentton be g1ven to the 
methods based on the curative action of carotene for 
xerophthalmia and other lesions chll;racterist.ic of. Vitamin A 
deficiency, as well as to those based on mcrease m we1ght. 

(i) Selected Sample of Cod-Liver Oil for use as a possible Secondary 
Standard. · 

It is recommended that a supply of an approyed sam~le 
of cod-liver oil be obtained with the object of makmg a senes 
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of comparative tests to determine its suitability as an alternative 
standard. The Conference is informed that the United States 
Department of Agriculture is making arrangements for such a 
standard substance to be available in the United States during 
the coming year. 

It was decided to ask the United States Department of 
Agriculture to obtain sufficient supplies of the oil for distribution 
in order to enable investigators of other countries to assay this 
oil in terms of the international unit of standard carotene. 
It is hoped thus to obtain evidence regarding the stability of 
Vitamin A in cod-liver oil as affected by conditions and time of 
storage. 

II. THE ANTIRACHITIC VITAMIN D. 

(a) International Standard to be adopted and Arrangements for 
Control. 

The Conference recommends that the standard solution of 
iffadiated ergosterol at present issued from the National Institute 
of Medical Research, London, be adopted as international Vitamin D 
standard for the next two years. 

If within this period it should become necessary, owing to 
threatened exhaustion of the present supply, to replace this 
solution by a fresh standard, the equivalence shall be determined 
by experts of different countries who have had the opportunity 
of comparing the proposed new standard with the one at present 
issued. It is suggested that the following Institutions, among 
others, be invited to co-operate in those tests : 

" Allgemeines Chemisches Laboratorium ", Gottingen. 
" Tierphysiologisches lnstitut ", Leipzig. 
Food and Drugs Administration Laboratory, Department of 

Agriculture, Washington, D.C. 
Biochemical Department, University of Stockholm. 
Department of Agricultural Chemistry, University of 

Wisconsin. 
School of Hygiene, Johns Hopkins University, Baltimore. 
" Laboratoire de physiologie de la nutrition, Ecole des 

Hautes Etudes ", Paris. 
Pharmaceutical Society, London. 

(b) Method of Preparation. 

1. It is recommended that, in the preparation of the solutions 
of irradiated ergosterol, used as standards of reference for 
~itamin D (or as sub-standards), irradiation with ultra-violet 
hght shall be done in ethereal solution in the absence of any 
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appreciable traces of oxygen, and the solution should be kept 
in rapid motion. The conditions of exposure should be such as 
to transform between 30 per cent and So per cent of the 
ergosterol. The solution of the product and of further dilutions 
sh<l:ll be m~de in a st~ble unsatur~ted natural vegetable oil, 
wh1ch has g1ven a negative test for V1tamin D. 
. 2. The standar~ solution. of irradiated ergosterol at present 
1ssued from the Natwnal Institute for Medical Research, London 
(Standard Solution III), was, however, prepared as follows, in 
January I929 : 

A o.I per cent solution of the ergosterol in absolute alcohol 
was exposed for half an hour in a silica cell, I em. thick, to 
the unfiltered radiation from a K.B.B. (Kelvin, Bottomley 
and Baird) mercury vapour lamp, taking 2.5 amperes and 
I25 volts at atmospheric pressure, at IS em. distance from 
cell to lamp. The resulting solution was mixed with a little 
olive oil, and then evaporated at 45° C. at a low pressure to 
remove the alcohol. The concentrated oily solution thus 
obtained was diluted with pure olive oil to give a 
concentration corresponding to I mg. of the original ergosterol 
in IO c.c. of olive oil at I8° C. The olive oil used was tested 
for stability and gave a negative test for Vitamin D. 

The additional larger quantity of standard (prepared January 
I93I), which is available for distribution later if required, was 
prepared with observance of the general conditions indicated 
under I. 

(c) Mode of Distribution. 

The National Institute for Medical Research, London, acting 
for this purpose as the central laboratory on behalf of the League 
of Nations Health Organisation, shall distribute to each country 
wishing to use the standard a sufficient quantity of the solution 
to enable the standard to be effectively applied according to the 
conditions in the particular country. Such quantity should be 
supplied only to a central institution nominated for the purpose 
by the country concerned, which will be responsible for the 
distribution either of the portion of international standard 
solution received or, wherever possible, of an equivalent 
sub-standard prepared by comparison therewith. 

(d) Stability of the International Standard. 

The stability of the standard solution at present issued from 
the National Institute for Medical Research, London, has proved 
satisfactory on the results of tests over a period of two years, 
when preserved at or below o° C. with exclusion of air. 
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(e) Definition of Unit. 
The unit of Vitamin D recommended for adoption is defined 

as the Vitamin D activity of I mg. of the international standard 
solution of irradiated ergosterol. 

Note.-The international standard solution has been prepared 
to have such potency that approximately I mg. thereof given 
daily to a rachitic rat for eight successive days wi~ produce 
a wide line of calcium deposits in the metaphysis of the 
proximal ends of the tibire and of the distal e~ds of the radii. 

(f) Permanence of the Standard. 
• 

The international standard at present recommended shall 
be regarded as provisional for the next two years, in the hope 
that a more stable crystalline substance may in the meantime 
become available. 

(g) Sr1bjects recommended for Further Investigation. 

r. The influence of various oils as solvents upon the stability 
of solutions of irradiated ergosterol. 

2. Further investigation of the crystalline antirachitic 
substances recently isolated from irradiated ergosterol. It 
was decided that Professor Windaus and Dr. Bourdillon shall 
be asked to investigate the constancy of the physical properties 
of the crystalline products recently isolated by them respectively, 
in order to determine whether these may be regarded as pure 
substances. If so, the potency of these products should be 
accurately compared with that of the (present) international 
standard at intervals of three months during the next two years, 
in order to compare the stability in each case. If the results are 
satisfactory, it is hoped that one of these crystalline substances 
may eventually replace the solution of irradiated ergosterol as 
international Vitamin D standard. 

J. The toxicity of the present standard and of the crystalline 
products should be investigated (see also Appendix, page 75). 

(h) Biological Methods for Estimation of Vitamin D. 

In using the international standard solution for the 
determination of the antirachitic potency of unknown pre
parations, it is recommended that not fewer than twenty rats 
(preferably more) be used for a determination, half of these to 
receive the standard and the remaining litter-mates the unknown 
substance. Provided this precaution is observed, it is considered 
permissible to use various biological methods of estimation 
either prophylactic or therapeutic. For instance, the " line ,; 
test, X-ray examination or determination of the bone ash are 
all considered reliable methods. ' 
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III. THE ANTINEURITIC VITAMIN B. 

(a) International Standard. 

The Conference recommends the adoption, as international 
standard, of the adsorption product of the antineuritic Vitamin B 
prepared in the Medical Laboratory, Batavia (Java), by the method 
of Seidell, as described by Jansen and Donath. 

(b) Terminology. 

The international standard preparation should be known as 
the " standard adsorption product of the antineuritic 
Vitamin B ". 

(c) Method of Preparation. 

The interriational standard is prepared by extracting rice 
polishings with water, sufficient sulphuric acid being added to 
make the pH 4·5· Salicylic acid to a concentration of 0.2 per 
cent and toluene are then added to prevent bacterial 
decomposition. The process of extraction is continued for two 
days, after which the solution is filtered. For each 100 

kilogrammes of the original rice polishings, 3 kilogrammes of 
fuller's earth (specially selected for its adsorptive powers) are 
added to the solution, which is then stirred for twenty-four 
hours. Subsequently, the solution is filtered off and the fuller's 
earth, after being washed with water and alcohol, is dried ; 
3 kilogrammes of the fuller's earth adsorbate represents the 
antineuritic Vitamin B from 100 kilogrammes of rice polishing;;. 

(d) Place of Preparation. 

It is recommended that the Medical Laboratory, Batavia, 
Java, should be asked, through Professor Jansen, of Amsterdam, 
to prepare a batch of 25 kilogrammes of the standard preparation. 
This should provide an adequate supply for many years. 

(e) Place of Distribution. 
It is suggested that this batch of standard adsorption pr~duct 

of antineuritic Vitamin B should be kept at the National 
Institute for Medical Research, London, acting for this purpose 
as central laboratory on behalf of the Health Organisation of the 
League of Nations. 

One hundred grammes wc"\].ld ~e an amou~t suitable. for 
distribution to individual laboratones. No spec1al precautions 
are necessary in keeping this preparation, excep~ that it sho~ld 
be stored in a dry place. In the presence of m01sture, bactenal 
decomposition readily takes place. 
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(f) Definition of Unit. 

The unit recommended for adoption is the antineuritic 
acth;ty of 10 milligrammes of the international standard 
adsorption product . 

• Yote.-A daily dose of 10 to 20 mg. of this preparatio~ is req_u!red 
to maintain normal growth in a young rat on a d1et deficient 
in the antineuritic Vitamin B but complete in all other 
respects, including the antid~rmatitis Vitamin (B,) ; . the 
curative " day dose " for a p1geon (300 grammes weight) 
suffering from polyneuritis on a diet of polished rice is 
about 20 to 30 mg. (method of Kinnersley and Peters). 

(g) Permanence ofilze I nlernational Standard Recommended. 

This standard adsorption product should serve as a provisional 
international standard for five years, or until advances in the 
knowledge of this ,;tamin make a re,;sion desirable. 

(h) Recommendations for Further Investigations. 

I. The standard adsorption product should be investigated 
for its content of other ,;tamins B. 

2. . Although there is no evidence that loss of potency is liable 
to occur in the standard adsorption product, the Conference 
suggests that the following laboratories be asked to undertake 
a further investigation of its stability : 

Department of Physiological Chemistry, University of 
Amsterdam. 

Xational Institute of Health, United States Public Health 
Service, Washington, D.C. 

Institute of Hygiene, University of Copenhagen. 
School of Biochemistry, University of Oxford. 
" Tierphysiologisches lnstitut ", Leipzig. 
Biochemical Institute, University of Stockholm. 
" Laboratoire de physiologic au Centre de recherches sur 

!'alimentation (lnstitut des recherches agronomiques) ", 
Paris. 

Lister Institute for Preventive Medicine, London. 

(i) Biological .lf ethods for Estimation of the Antineuritic Vitamin B. 

The Conference expresses no opinion on the relative merits 
of current biological methods for estimation of the antineuritic 
Vita~n B (as recorded_ in the ~eport on this vitamin, presented 
to this Confe~ence a.nd m t.he hterature generally). It considers 
that good evid.ence Is. provided by that report that the different 
metho<I;; de~nbed, either prophylactic or curative in type, and 
employmg either the rat or the pigeon as experimental animal 
may yield equally valid results. ' 
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IV. THE ANTISCORBUTIC VITAMIN C. 

(a) International Standard. 

The Conference recommends the adopt£on as international 
standard of the fresh juice of the lemon, Citrus Iimonum. 

(b) Definition of Unit. 

The unit of the antiscorbutic Vitamin C recommended for 
adoption is the Vitamin C activity of o.x c.c. of fresh juice of the 
lemon, Citrus limonum. 

N ote.-This is about xfxoth of the daily dose necessary to 
prevent development of macroscopic scorbutic lesions in a 
young guinea-pig maintained on a scurvy-producing diet. 

(c) Method of Use. 

The fresh lemon juice used as standard may be decitrated 
as follows : to the expressed juice after filtration through muslin 
an excess of calcium carbonate is added until effervescence stops. 
After standing for one hour, the mixture is filtered through a 
Buchner funnel. The decitrated juice should have a reaction 
of pH about 6 and should be administered to the experimental 
animal within two hours after filtration. 

(d) Permanence of Standard. 

This international standard shall be regarded as provisional 
for the next two years. 

• • • 
NOTE ON THE TOXICITY OF IRRADIATED ERGOSTEROL. 

In view of the toxic effects which have been reported after 
administration of certains specimens of irradiated ergosterol, 
this Conference suggests the advisability of testing all pre
parations of irradiated ergosterol, destined for medicinal use, 
for toxicity as well as for antirachitic potency. 



Appendix. 

MEMORANDUM ON CAROTENE SUPPLIED FOR TESTINGS ITS 
SUITABILITY AS A PosSIBLE STANDARD FOR VITAMIN " A ". 

PreparaJion. 
The material provided has been prepared as follows : 

Commercial carotene (B.D.H.) was dissolved in benzene and 
filtered, and the clear solution poured into a large volume of 
warm absolute alcohol. The crystallisation was allowed to 
proceed at 37° C., and the crystals filtered off at the same 
temperature. All these operations were carried out in an 
atmosphere of CO.. The crystalline material was dried in vacuo. 
Melting point 179° to r8o° C. (taken in electrically heated " Berl 
block"). · 

For distribution into tubes the material was dissolved in 
benzene at 37o C. to make a 2 per cent solution ; 0.5 c.c. of this 
solution was run into each of the brown glass tubes in which the 
material is distributed, the whole process of solution and filling 
out being again carried out in an atmosphere of CO,. The filled 
tubes were transferred to a desiccator containing paraffin 
shavings and CaCl.. The desiccator was evacuated and left 
attached to the pump until the benzene had completely 
evaporated and the carotene had been deposited, mainly as a 
crystalline residue, at the bottom of each tube. When drying 
was complete, the desiccator and contained tubes were again 
filled with CO,, evacuated, and refilled with CO,. The tubes, 
before filling, had been drawn out into narrow constrictions to 
facilitate sealing, which was thus rapidly effected with minimal 
contamination of the CO, by air. 

Suggestions for Use. 

It is assumed that less than the whole contents of one tube 
(ro mg.) will be required for a test. The tube having been opened, 
the necessary quantity of carotene can be removed with the 
aid of a fine glass rod or narrow platinum spatula, and 
immediately dissolved in the chosen solvent. The partly used 
tube should be enclosed in a test tube of suitable size, which 
should then be drawn out in preparation for sealing. The test 
tube and contained specimen tube can then be refilled with CO, 
in the vacuum desiccator, as above described, removed, quickly 
sealed, and preserved in a cold, dark place until again required. 
The prepared solution, if it is to be used for several tests, should 
be pres~rved from light and oxygen by similar or equivalent 
precautions. 

January 6th, 1931. 

Department of Biological Standards, 
National Institute for Medical Research, London. 
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-FOREWORD,-

· · . The report of the ·Proceedings of. the European Conference on Rural Hygiene is 
contained in two volumes. · · 

• ' I 

·•.· .. Volume I is devoted·t~ the . .ree~mmendatims made by theCo~ference. -

.: .-. Volume II c~~tains fue M~~~s ~f the pl~~ary meeting~ and co~ittees of the 
· Conference. · . - · · - -· ' 
' ' . 

:, .. -:The -present_.volume (recommemlatio1u) consists of ~n introductory chapter on the 
• -origin, objects. and immediate results of the Conference· and a series of chapters giving 

the resolut~ons of the Conference together with commentaries. 
· :_., ·- The resolutions adopted by the Conference are printed in italics. _ 

. The c~mmentaries are printed in roman type. In drafting them, account was taken 
· of t}.l.e observations made during the discussion. that took place in the Report of the Prepa- . 
. ratory Committee ~document C.H.r045). . · - · 



CHAPTER I •. -.·_ ORIGIN; OBJECTS; IMMEDIATE RESULTS 
OF THE CONFERENCE. 

~UMKARY: I. Hi•torical.- 2. Problems.- 3· Methods.- 4· The Conference.:_ 5· Resolutions: (a) Principles 
· of General Administration; (b) Means of Action; {c) Realisation; (d) Minimum Standards· (e) Subjects 
· · for Study; (f) Tendencies. · ' 

I. HISTORICAL •. 

In September 1930, the Spanish Government proposed to the Council that the 
·League of Nations should convene at Geneva a Conference of representatives of European 
States for the purpose of a. technical international study of rural hygiene, considered 
as one of the most important factors in the organisation of agricultural areas in Europe. 

The Council accepted the proposal, and referred it to the Health Committee for 
technical study and . report. · · · 
. · . The Health Committee proposed that the provisional..11genda of the Conference 
should be:- · · . -

r. Guiding Principles and Suitable Methods for ensuring Effective Medical 
Assistance in Rural Districts. · 

2. The Most Effective Methods of organising the Health Services in Rural 
Districts. · . · . . 

3· The Sanitation of Rural' Districts: the· Most Effective and Economical 
Methods. · · · 

. It also suggested that a Committee ·be set up. to prepare for the Conference, and 
. proposed the members of this Committee.• . · 

-These suggestions received the approval of.. the Council, and the Preparatory 
· Committee met in October· and December 1930 and in May and June 1931. 
· On its proposal, the Council decided that the Conference should meet at Geneva 
· on June 29th, 1931, and that Professor Gustavo Pittaluga, member of the Health Com-. 

mittee and Director of the National School of Hygiene at Madrid, should be its President. 
. The Council also decided to invite the Governments of non-European States which 
had a special interest in rural problems to send observers to attend the Conference and 
hear the discussions.' · . · . · · . · 

· ·. · On the proposal of the Preparatory Committee, the Council decided that its members 
should be at the disposal of the delegates during the Conference. · 

• The members of this Committee arc: . . 
· Professor G. PITTALUGA (Chairman), DireCtor of the School of Hygiene, Madrid; 

Dr. H. CARRii:RB, Director of the Federal Public Health Service, Berne; 
Dr. A. LuTRARIO, former Director-General of Public Health, Rome; 
Professor J. PARISOT, Director of the Institute of Hygiene, _Nancy; 
Dr. A. STAMPAR; Inspector-General of Health, Belgrade; · 
Dr. CHODZKO, Director of the School of Hygiene, Warsaw; 
Professor Th. MADSEN, Director of the State Serum Institute, Copenhagen; 
Mr. M. HBSBLTINB, . Assistant Secretary, Ministry of Health, London; 
Dr. C. HAKEL, President of the Reichsgesundheitsaml, Berlin; · 
Profeosor J. G. FITZGERALD, Director of the School of Hygiene and Connaught Laboratories, 

· Toronto;· . ·. · · 
Professor V. PuNTONI (representing the International Institute ~f Agriculture), Rome; 

, M. A. TtXIBR, Chief of the Section of Social Insurance, International Labour Office. . 
Dr. BouDREAU, member of the Health Section of the League of Nations, acted as Secret'!ry. 
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2. PROBLEMS. 

The following subdivisio.n of the items on the agenda was recommended to the 
Conference: 

First Item. 

Guiding Principles and Appropriate Methods f9r ensuring Effective Medical Assistance 
in Rura1 Districts. · 

A. Personnel:· 

I. The Doctor: 

' (a) The number and distribution of doctors in rural districts; 
(b) Methods for ensuring an adequate numberof docto,rs in rural districts: 

(I) The Jaw of supply and demand- no State or public regulation;· 
(2) Public medicine - every doctor a public official; · 
(3) Inducements offered to doctors to settle in rural districts; . 
(4) Organisation of social groups for medical treatment - health insurance, 

co-operatives, etc.; . 
(c) Economic and financial, transport and social conditions as they affect the 

distribution of physicians. 

, 2. The Nurse. 

3· Other Auxiliar}r Medical Personnel. 

B. Medical Institutions: 

Number, distribution and capacity of hospitals, dispensaries, etc., in rural districts. 

Second Item. 

The Most Effective Methods of organising the Public Health Services in Rural 
Districts: 

A. Form of Organisation: 

I. A complete State health service. 
2. Local autonomy in ·health services. 

B. Method of Organisation: 

I. Older !orm (ordinary administrative form). 
Part-tune health officers in all political subdivisions with. restricted legal 

powers and duties. 
2. The "modem " form. 

Full-time health officers in large districts with full responsibility for all 
. health work. 

The health centre and. county health unit plans. 
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C. Subjects to be considered under the Item: · 

I. The most important health problem in the rurat area (malaria, infections diseases, 
etc.). 

2. Infant and maternal welfare. 
3· Welfare of the child of pre-school age. 
·4. School hygiene; welfare of the child of school age. 
5· The campaign against tuberculosis. 
6. The campaign against venereal disease. 
7· Sanitation. 
8. Popular education in hygiene. 
9· Provision of medical treatment, including first-aid in urgent cases and super

vision of t_ransport of sick and accident cases. 

D. The Milk Supply: Limited strictly to considerations which affect rural districts. 

/ · Third Item. 

The Sanitation of Rural Districts: the Most Effective and Economical Methods. 

A. Water Supplies: 

I. Collective water systems for 'two or more villages. 
2. Water supply systems for individual villages. 
3· Water supply systems for individual houses: wells, springs, cisterns. 

B. Sewage and Refuse Disposal: 

I. Systems of sewerage and drains. 
2. Night soil - the latrine, cesspool, sewers, sewer effiuents. 
3· Manure -. pits. 
4· Garbage and other refuse. 

· C. Housing, including living-in conditions of agricultural labourers: 

I. Public buildings, schools, sanitary institutions (hospitals, etc.). 
2. Private houses. 
3· Settlements - model villages. · 
4· Administration; financial .and economic aspects - loans, legislation, etc. 

D. Land Improvements (Bonifications): 

Minor and major sanitary improvements. - Drainage. 

Limit of Studies: 

These problems had to be studied in relation to rural districts only and, for the 
purposes of the Conference, the Preparatory Committee adopted the following definition: 

I "The term 'rural' refers to an area or a di~tricl w~ere agriculture !s the chief 
or even the sole industry, and where all other tndustrJes are of small tmportance 
and, in the main, dependent on agriculture." 
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J . .METHODS. 

· The Committee referr~ to three groups of experts 1 the preparation of reiX?rts _on 
the principles which should govern the provision of medical assistance, the orgarusation 
of the health services and the sanitation of rural districts. · ·. . · · . 

These experts prepared and dis~ussed some sixty reports on hygiene and. health 
ronditions in various European countries. The work of more _than fifty experts .in different 
branches of hygiene was thus brought together. · . · · 

The Preparatory Committee drafted a printed report .(document C.H.1045) based 
on all the work and reports of the Committees of Experts, and this served as a basis for 
the discussions of the Conference; 

The Committee had recommended thatihe members of the various delegations to the 
Conference should be experienced in social questions, and representative of all the interests 
involved in rural hygiene..:.. sanitary, agricultural, economic and social; including those 
of the agricultural employer and labourer .. Each delegation. had one vote. 1 .·· 

· 4· THE CONFERENCE. 

. The Conference met on June 29th, 1931 in Geneva, under the presidency of Professor 
Pittaluga (Spain). Twenty-three European countries_ sent delegations 1 : Austria, Belgium, 
Czechoslovakia, Denmark, Finland, France, Germany, Great Britain, Hungary, Iceland, 
Italy, Latvia, Luxemburg, Netherlands, Norway, Poland, Portugal, Roumania, Spain, 
Sweden, Switzerland, Turkey, Yugoslavia. · · . · · · · · · · . · 

Eight countries sent observers: • Bolivia, China, Colombia, Cuba, India, Japan, 
Mexico, United .States of America. · . . · 

The International Labour Otlice and the International Institute of Agriculture, 
Rome, given the Conference· their co-operation.• . The League. of Red Cross Societies 
and the International. Professional Association of Medical Pra~titioners were repre-
sented. • . · . · . . . . . 
· The delegations of the European couritries proceeded, in plenary meeting, to elect 
six Vice-Presidents and, in the Committees, a Chairman for each of the three Committees 
to Which the three items of the general programme were referred. • . 

. 1 The names of these experts are given in Volume II (Minutes). , . . 
· 

1 The full text of the Committee's proposals may be found in the documents: C.L.JOI.I9JO (Annex); 
C.H.952; C.H.1037 and C.H.I045· . · 

1 The Jist of delegates is given in Volume II (Minutes). 
' The fo!lowing wete the Vice-Presidents. of the Conference and Chairme~ of Committees.: · 
Vice-Presidents : · . · ·. · . . . 

Professor KoNRICH, Member and Adviser of the Reiclugesundheilsaml, Berlin; . . . 
Professol" Uon BERNARD, President of the Highet Council of Public Health Paris· · 
M. LUTRARIO, .Member of the Health Committee of the League of Nations and of th~ O.flic1 inle,.. · 

fi<Jtwnal d Hyg•tne publ•que (Italy); . · · · · . . . . .. • . 
Dr. CHoozxo, Director of the National School of Hygiene, Warsaw; · - · 

. Dr. CAaaitaE, Director of the Federal Public Health Service, Berne: 
_M. FIERLllfGER, Permanent Delegate of Czechoslovakia accredited to the League of Nations.··. ,. 

Chaormen: 
First Committee (Medical Assistance): Dr. A. SHEARI!:R; of the Scottish Health Departmen.t; · 
Second Comm1ttee (Health Centres): Dr. B. JoHAif, Director of the National School.of Hygiene 

Budapest; · · · · '· 
- Third Committee (Sanitation): M. VIGifEROT, Chief Engineer of the Gtnio rural, Paris; . 

Dr. RAJCHKAif, Med1cal Dorector of the Health Section of the League of Nations assisted by 
Dr. BoUDREAU, member of the Health Section, acted as S~cretary of the Conferenc~. . 
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· · Tl_le reports were read in pl~n~ meeting and, after a general discussion, the three 
Committees met and took !lS a basis for _their work the report of the Preparatory Comlll:i ttee . 

. . At the request of the Conference, the Health Organisation of the League of Nations 
convened at short notic_e a meeting of the Directors of European Schools of Hygiene and 
requested them to consider to what extent these schools might.undertake certain studies 
among those to be_ recomm~nded by the Conference and to make suggestions on this subject 
.to a fourth committee,.·which was at once set up under the chairmanship of Dr; Chodzko 
(Poland). ·. . · · · . · · · . · . · ... . . · 
· · · In -accordance with the "wishes of the Conference, the meeting of the Directors of 
European Schools of Hygiene, uhder the chairmanship of Professor I.t!on Bernard, decided 
to request the Schools of Hygiene and various research institutions to study certain 
problems of a technical and practical nature connected with rural hygiene (see ChapterV). 

· -The reports of the four Committees were adopted unanimously and, taken together, 
constitute the resolutions of the Conference, which was closed on July 7th, 1931. 
. - ... - ' -

· 5· REsoLUTIONS. 

· · · The resolutions really constitute a series of recommendations. They are thus, in a very 
summary form, a valuable and practicable guide to efficient and economical rural health 
administration. · 
· · · This guide will be useful, not only to health administrations, but also- and its value 
is thereby jncreased- to general administrations and to all circles concerned with carrying 
out health policy: public authorities, agricultural associations, the medical profession, 
social insurance institutions and private organisations. It defines the part played by 
each of these in the promotion of public health. • · 

' · · (a) Principles of General Administration. - Although they do not form the subject 
of any special chapter and are even not always formally expressed, there are certain 
fundan1ental principles on which all the· resolutions of the Conference are based. They 
are at t4e basis of every administra-tion. The first is the principle of the greatest efficiency 
combined with the greatest economy. This principle of maximum efficiency was the notion 
which governed the whole Conference. Its corollary is the division and technical value of 
the work done: Division by area is intended to bring into direct touch with the scattered 
rural population a staff and institutions which are as many-sided as possible. A functional 
division is intended to place _at the disposal of such a population over a wider area a 
specialised staff and specialised institutions .. The technical value of the work calls 
for a qualified staff and an up-to-date and complete equipment. · -

Another corollary of the principle of maximu~ efficiency is the principle of .co
ordination and unity of action, which presupposes the existence of the organisation (staff 
and institutions) necessary to avoid the waste and inefficiency d~e tc;> duplication ~d _gaps. 

Finally, all.the recommendations of the Conference were msp1red by the prJnctple of 
adaptation to local conditions, with the notion ·of the expediency of the action undertaken 
and the effort to discover the best solution in each particular case. 

(b) Means of Action. - Like the prineiples of administration, the mean~ of action 
recommended by the Conference are few in number and are not the subject of a special 
chapter. Nevertheless, they are an-essential consideration _in ~e whole of_ ~e resoluti~ns. 
Reference is continually made to them, whether the subJect 1s the proviSion of medical 
assistance, the organisation of public health s~rvices o~ sanitati<?n. . · · 

. Three of these _fundamental means of action are, m a certam sense, specific: 
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(r) Education; (2) Financial and technical assistance; (3) Supervision and sanctions. 
Ed11Caiion- and more particularly health and technical e~u~ation- is re.commen.ded 

in all its forms: school instruction, propaganda, model bUildings! health mstallabons 
(shower-baths) at the disposal of the public, etc. It concerns the ch1ld, the future fa~er 
and the future schoolmaster, as well as the population as a whole, and the t.echm~1an 
(health personnel, engineers, building contractors, well-sinkers, etc.). The d1scuss10ns 
brought out the importance of education and general instruction in rural centres {pro
fessional schools and continuation schools in Denmark). 

Financial assistance also assumes many forms- e.g., ·subsidies and long-term loans 
at low rates of interest. It concerns the local authorities as well as associations and 
individuals. It should be given in such a way as to stimulate the efforts made by local 
authorities or associations and also individual efforts {self-help). If it is to be efficient, 
it must be combined with technical assistance and technical supervision - and supervision 
that is not backed by sanctions is valueless. · 

A judicious system of legislation must rely on these three fundamental means of 
action to hasten practical results in the health sphere. · · · 

A few other means of action, less direct but not less important, are mentiond in the 
resolutions. The Conference recognised, for instance, that economic conditions constitute 
a preponderating factor in public health matters, and specially stressed tile hygienic 
value of the land improvements known as boni.fications {the double object of which is 
the improvement of a district from both agricultural and health points of view). This is 
an example of the law of mutual action and reaction, for a raising of the standard of life 
influences public health, and the improvement in public health reacts on the working 
capacity of the people and on their way of life. · ' 

- The resolutions frequently draw attention also to the way in which means of com
munication influence the efficient organisation of different health services. 

(c) Practical Organisation. - On the practical side, the Conference recommended 
the application of the principle of unity of action and solved the problem of unity a
direction by suggesting the co-ordination and, in certain cases, even the marked centra/ 
lisalion of the responsibilities falling on the medical officer of health. 

To determine the relationship between the central authority and the local authorities, 
an optimum equilibrium between centralisation and decentralisation was recommended. 
Gradual decentralisation, corresponding to their stage of evolution, is approved in favour 
of the local authorities, but the central authority always retains its right of supervision. 

There are two preliminary stages before any rational and effective action can be taken: 
(~) the study of locaf- conditions and {2) the preparation of the scheme. The recommenda
tions define the obJect of, and lay•down certain rules for, the preliminary study {survey) 
and the programme of work in health matters. · 

~e parts played by the different groups concerned in the study, preparation and 
executJ(~n of the health programme were considered by the Conference,· and its recom
menda~lOns defin~ t~e r~spective d';lties of th~ public authorities, the medical profession, 
health ~nsurance snstJtut1ons _and prwf!~ agenCJes in t~e promotion of public health. Co
operation between :fue pubhc authontles and these dtfferent groups is recommended by 
the Con!erence, whtch defined the procedure for such co-operation as a very effective and 
economtcal means of health organisation. · 

(d) Min!n;um Standards.- Subject to the application of the principle of adaptation 
to local cond1t1ons, the Conference prescribed certain minimum .;tandards. Most of these 
standards relate to the number, distribution and technical ability of health personnel and 
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!nstitutions (practising physicians and hygienists, nurses, sanitary engineers, sanitary 
mspector~, laboratory technicians, etc.; hospitals, centres of diagnosis, health centres, 
laboratones, etc.). Definite standards were also prescribed in connection with questions 
relating to sanitation, and in particular certain r11les were given for the purification of water 
s11pplies and the disposal of sewage. · 

(e) Subjects for Study.- Amongst the subjects the study of which was recommended 
by t~~ Conference, some relate to the training of health personnel and others to the housing 
cond1t1ons of agricultural workers, whilst one, less general in scope, is concerned with the 
rapid transport of the sick. 

. Special reference must be made to the problems the study of which was entrusted to 
different schools of hygiene an4 research institutions, since they direct the work of those 
organisations towards the essentially practical aims of the Conference itself. These schools 
and institutes will, for instance, study the cost of public health services in relation to their 
efficiency in several rural districts, the object being to show that economies can be effected 
by the rational application of the principles of organisation recommended by the 
Conference. . 

Problems connected with milk, typhoid infections, manure and flies, will be approached 
along the same lines - that is to say, their solution will fall into three stages: 
(1) observation of the facts; (2) remedies proposed; (3) demonstration by experiment on the 
spot of the efficiency and economy secured by the application of the remedies suggested. 

(f) Tendencies. -The foregoing clearly shows the tendency towards rationali.~ation 
of health organisation based on that utilitariimism which was the primary object of the 
Conference. This appreciation of the utilistarian goes beyond the mere effort to secure 
maximum efficiency with minimum outlay. During the discussion, the idea was advanced 
that rural hygiene "pays" -that is to say, its rational organisation should result in real 
economies being achieved by public bodies. 

The Conference recommended that the public authorities and groups concerned should 
take action for the solution of health problems. Such action is a duty, and this inter
terventionist tendency increasingly limits the application of the doctrine of laissez fa ire, 
which even recently found many supporters. At the same time, there is a tendency to 
extend the health responsibilities of public bodies and of individuals, and, although the idea 
was not formally expressed, it cannot be doubted that the Conference recognised that 
rural populations have as good a right to health as children or urban populations. The 
Conference thus constituted one of the many manifestations of the international interest 
that is being shown in rural populations as a result of the crisis in agriculture . 

• • • 
Amongst the immediate results of the Conference, the fact that it directed tl1e 

attention of public authorities and public opinion to the conditions of rural populations 
is not one of the least important. 

Moreover, in each country taking part, the preparation for the Confere~ce led to 
investigations and efforts to find new solutions for health problems and, finally, It resulted 
in valuable co-operation between the various services and groups concerned. Much 
valuable information was thus collected. The work of the experts and of the Preparatory 
Committee, followed by the discussions in the Confer~nce, made it possible to con:pare the 
experience of different countries. The recommendatl<;ms of the Conference are, .m a very 
condensed form, the essential result of tha.t companson. These recommendations were 
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adopted unanimously, and th~s have a -':lloral weight and authorit~ ':"hich."will constitute 
a valuable support for the action of national and local health admrmstrabons. . · 

· In point of fact, the recommendations go Jar beyond the European "limits originally 
assigned to the Conference, and their value for certain oversea countries was recognised 

· by the observers appointed by those countries (Japan). · · _ ·: · _ · · · _ 
The Conference was both a happy attempt at co-operation between the representatives 

of the different professions and groups· concerned and also a proof of the value and pos-
. sibility of such co-operation. For the first time on such a·scale, collaboration was wit
nessed between the representatives of public assistance,. health jnsurance, agricultural 
as..oociations, the medical profession and· scientific agriculturists,. architects, hygienists 
and engineers. "The Rural Hygiene Conference. has furnished ·a striking illustration of 
the fruitful results of such collaboration, and this collaboration, begun under the auspices 
of the League of Nations, should be continued and extended. " · · · · · 

· The Conference was anxious to ensure the continuance of its work and the develop-
ment of the first results of its recommendations. Before closing its discussions, it recom
mended that a new Conference on rural-hygiene should be convened .in -five years' time to 
examine the results achieved and to adopt its recommendations to current problems and 
to the progress of public health technique. · · · 

. . . 
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CHAPTER. II. _:.. .MEDICAL ASSISTANCE. . . 

"Guiding Principles and Suitable .Methodsfor ensuring Effective Medical· 
· · Assistance in Rurtil Communities." 

'·suMMARY: I. Definition.-~- Number of Doctors.- 3· Pharmacists.- 4· Nurses.- 5· First-aid Personnel. 
- ·6. Centres of Diagnosis; Liaison.·- 7· Ho•pitals; Mean• of Transport and Communication. -
8. Laboratories .. - g. Spec!alists: Liaison. - to. Means of Realisation: (11) Collaboration; (b) Part 
played by PubhcApthonhes; (c) Health Insurance; {d) Public Assistance. . · 

· ·. · .r.>~.(n ~he la~ge~t se~e;.effective medical assistance may be considered as indicating a 
me~s~~.servu;e orgamse~ !n S!4Ch a way as to place at the disposal of the population all the 
facJlJtses of modern medJCJne m order to promote health and to detect and treat illnesses from 
theirincipiency." . . . . · . · · 

. ' . ' . 

· · · :Medical a.Ssistance mu5t be concerned with the promotion and preservation of health 
as well as v,ith the. treatment and cure of disease. The importance of both aspects was 
emphasised by the Conference, which agreed that prophylaxis of disease was destined ' 

··to receive more and more consideration. . . 

· · . 2. In order}o furnish effective medical assistance to the mral pop~lation, the Conference 
· is unanimous in the belief that 2,000 is the maximum mtmber of persons who· can be givm · 
proper medical attention by a duly qualified medical practitioner, on the understanding that, . 
in proportion to the growth of the health services and the n~eds of the people, this number may 

· be reduced to1,ooo. . ·. ·. · · · . ·· . : . · . 

The Conference recognised that the ~umber of persons and the area which a physician 
might serve would vary considerably in accordance with. local conditions, such as the 
distribution ·of the population, means of communication and transport, etc. As far as 

. the number of persons was concerned. it was guided by information furnished regarding 
.. European countries. In Germany, for example; there is, on the average, one physician 

to 2,317 persons in rural 'districts, while in cities the proportion is one physician to 
... ?86 persons. In Italy, there was in 1930 one medico condotto to 3,603 inhabitants (not 
. exclu?ively rural) •. This proportion is established in relation to the population of the 
. whole country; but, when account is taken of that part of the population which has no 
recourse to the medici condotti, the number of persons served by each condotta is far less 
and approaches the standard proportion: 

· - · In. Sp~in the ~dico titular c~ot ass~e charge of more th:'ln ~oo ~amilies (~ndigent). 
In extending the German system of health msurance to rural districts m 1:914, msurance 
institutions and physicians agreed· that one physician might suffice for the needs of 
1,~0 members. · . . . 

• • .•. In spite of the motor and the telephone, the average ar~a served ~y a physician in 
.. rural districts in Germany declined from nearly 40 square kilometres m 1876 to about 

IO in '1929. 
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Local conditions play such an important part in determining. the area which a 
physician is able to cover, and this varies so considerably, even in a smgle co~ntry, th~t 
the Conference did not consider it feasible to make any general recommendation on this 
subject. · · . . . · 

In making this recommendation, the Conference took mto cons1derabon only phy
sicians duly licensed to practise medicine according to the laws of the State. 

The need for the physician practising in rural districts to keep pace with the progress 
of modern medicine was emphasised, and various methods of making this possible were 
discussed. In one German State, a number of young doctors are_ employed to act as 
lccum tenens for the rural practitioner who desires to take a post-graduate course. Lectures 
for physicians are also broadcast by wireless. Rural doctors who have access to hospitals 
are enabled to keep in touch with the progress of medical science by this means. The 
training of doctors in hygiene is insured in Yugoslavia by compulsory lectur~ and 
work at the Institutes of Hygiene before graduation. In Italy the medici condotti are 
entitled to periods of leave for the purpose of postgraduate courses. Scholarships are 
sometimes given for the study of certain "social" diseases. 

The recommendation as to the number of persons who could be cared for by a rural 
doctor assumed that the district was suitably provided with medical and health institutions 
arid that the morbidity was normal. The absence of medical and sanitary personnel 
and facilities would, of course, reduce the potentialities of the doctor, while an abnormal 
sickness rate would necessitate a larger number of physicians. 

The effective work of a properly organised public health service would increase the 
demand for the doctor's services, and so reduce the maximum number of persons to whom 
he could give proper attention. This would result from the increased popularity of 
measures of personal prophylaxis (vaccination against various diseases, for example) 
as well as the reference to doctors of persons discovered by the Health Services to require 
treatment for incipient disease and defects. 

3. It is desirable that the number and distribution of pharmacists, and doctors who 
dfspense their own drugs in rural districts should be such as to ensure that all medical prescrip
tzons may be furnished rapidly to the rural population. · 

In France, in the communes not possessing pharmacies, the law authorises doctors 
to deliver medicines to their patients, but they are not allowed to keep open laboratories. 

· The Conference merely emphasised the importance of prompt and accurate execution 
of medical prescri~tions, whether of a pharmaceutical nature or not. _ 

4·. ~uch medical assistance also req_u!res a te_chnically ·qualified auxiliary personnel 
comprmng one or more nurses, or, prov~swnally, tn the absence of qualijied nurses, other 
P~sons f~ssessing the minimum necessary technical training. However, d is essential that · 
th~s ~uxiluzry personnel abstain from all medical treatment, such treatment being only per-. 
muSible under the directUn. of a qualified medical man. 

!his recommendation refers to certificated public· health nurses (health visitors), 
bedszde nurses, midwives, etc. · 

P~blic health and visiting nurses are becoming increasingly numerous in nearly all 
countnes. In 1930, there were 2,403 public health nurses in France of whom 894 were · 
tuberculosis ~urses, ~,053 child-welfare nurses,. and 456 "generalised" nurses. Nurses 
employed by mdustries are not included in these figures. 
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~n Gei'Illapy._ there are ~ublic health nurses (Fursorgeschwestern) in the rural districts 
(KreJs) and "!Sltmg nurses 1n even the smallest rural communes (Gemeindescliwestern). 
~he latter ~s~~ the form;r in their health work, but their principal task is to nurse the 
Sick. The VlSttmg nurse 1s employed by the commune and voluntary associations but 
health insurance institutions contribute largely to their support. ' 

In England, nurses are employed by the local authorities at such institutions as 
infectious diseases hospitals, hospitals anddispensariesfortuberculosis, treatment centres for 
venereal diseases,. maternity hospitals and consultation centres for infant welfare, and 
at general hospitals when provision is not made by voluntary bodies. They are also 
employ~d for school medical work; nursing service is provided as part of the maternity 
and child-welfare scheme, and home nursing is arranged for certain infectious diseases 
in young children. Nursing service for members is also one of the additional benefits 
which approved insurance societies may provide out of surplus funds. In sparsely settlep 
rural districts the duties of district nurse and midwife have been combined. 

The recommendation that there should be one or more nurses refers to the number 
of persons attended by one physician in rural districts. 

Midwives.- In 1930, there were 1,376 midwives ofthe first class and 10,026 of the 
second class in France. This is nearly half the number of practising physicians. Only 
in a few of the most remote rural districts in France are trained midwives lacking. 

The annual report of the (English) Ministry of Health for 1929-30 states: "Eighty
two per cent of the rural population of England is now provided with the services of 
trained midwives, as compared with 68 per cent in 1921 ". 

In Spain, every municipality is obliged to employ a midwife for the care of indigent 
pregnant women. In Italy, the midwife condotta, duly qualified, is employed by the 
commune, which is required by law to provide obstetrical care to women on the list of 
indigents. Midwives have performed good services in Italy in pre-natal care and in the 
prevention of puerperal fever, which occurs much less frequently to-day. They must take 
a three-year university course before becoming certificated, and are specially trained in 
child welfare by the Opera nazionale per l'infanzia. 

In Germany, private practice is almost the general rule, but the commune 
frequently guarantees the midwife a minimum salary. The heavy decrease in the birth
rate in Germany, even in rural districts, has led to a decrease in the number of midwives 
from more than 33,000 in 1876 to 27.484 in 1929, or from 7.72 to 4.29 per ten thousand 
inhabitants. There is a larger proportion of midwives in Germany in rural districts 
than in cities: 2.92 in cities, 5·93 in rural districts per 10,000 inhabitants. 

All midwives referred to above are duly qualified and licensed according to the law 
of the State in which they practise. In many European countries, the midwife is an 
employee of the commune. In view of the recommendation of the Budapest Conference 1 

concerning the aid which midwives may render to the public health nurses in certain 
specified nursing activities (the new-born), the practice in England of combining the 
duties of nurse and of midwife is of interest. 

The last phrase of the recommendation, in regard to less qualified personnel, refers 
to temporary conditions in remote rural districts and less well-developed countries. In 
nearly all European countries, untrained midwives. have disappeared or are disappearing. 

1 Conference on Rural Health Centres. See the composition of Chapter III of Annex I of thP.•ccond 
volume (Minutes) 
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. 5· . It is reco,;mended th~. in the 5mallest ru~~~ seUlement, the patient .should be able 
to find a person capable of rendering first aid and of carrying out the d?ctor s orders. -. 
· Doctors and nurses are not stationed in: remote and inaccessible rural settlements.· 
(mountain villages, etc.) and frequently these settlements .have h~gh accident rat~s on . 
account of the occupations of the inhabitants. The first a1d requ1red can be furniShed 
by persons with some slight training, such as former stretcher-bearers(Germany), students 
of Red Cross classeS, etc. The Conference considered that such a service should be organised 
systematically in every rural settlement in such a way that it could be made available 
immediately the need arose. · 

6. The rural population and rural doctors should be in a position to utilise the services 
· of ce11lres of diagnosis and, if necessary, of specialised treatment; such ~entres should be 

suitably equipped and provided with tz qualified staff; anti-tuberculosis and anti-venereal 
dispensaries, etc. · · · ··· · · · ·- · · · ·. . .· · · · · · · · 
· . These services should maintain liaison with .the patient's physician; who should be. 
informed of the results of the examinations, or, if necessary, kept in touch with the treatment· 
and its results. · · 

These centres exist in nearJy all European countries, for various purposes, maternal 
.and infant welfare, tuberculosis, venereal diseases, cancer, school hygiene, etc. They are . 
_organised by the health authorities as a rule, but sometimes by private agencies'. They · 
are equipped with X-ray . .and other special apparatus and. staffed by specialists. The:· 
Budapest Conferencel considered that these and -other rural hea1th activities should be. 
combined and co-ordinated in the interests of economy and efficiency. . - · 

There was no divergence of opinion in the Conference concerning the value of the · 
services rendered by these centres, but the discussion revealed fundamental differences 
in the different countries concerning the part they should play in giving treatment. 
In Germany, for example, they give no treatment whatever; in France, anti-venereal . 
treatment alone,. while, in some countries, all necessary specialised treatment is. furnished . 

. . In Italy, the centre of diagnosis is often annexed to a dispensary or a sanitary station . 
as well as to a hospital. Once the diagnosis is made, the patient receives appropriate 
treatment. · · · · 

The repreSentatives 'of health insuranc~ instit~tions iaid .special stres~ ~n the necessity 
f~r the staff of these centres to keep in touch with the patient's physician, and to inform 
.him of ~e results of the examinations and treatment, so that, when the patient came 
·under his care again, he_ would be in a position to continue the treatment properly .. 

. 7· Rural medical assistance also implies facilities for hospital~sation in appropriate 
suttably-equipped institutions. · · · · · 

· ~t is recommeiuled that there should be such a hospital for a pop~lation of from twenty 
~ ~rty thousf!nd people, a rational organisation requiring about two beds per thousand 
~ populatton. . . . . 

However, each such institution should have not less than some fifty beds. . 
Permanent means of communication (telegraph, telephone, etc.) and constantly available 

. ~n_s of t~ansport should be at the disposal of patJents and doctors to permit of rapid 
. ""spitaluatwn sn urgent cases. · 

In the view of the Conference, suit~ble equip~ent for hospit~ls should include X"rays 
a_!~lllaborat?ry• sterilisation apparatus, isolation, dressing and operating-rooms and 
vol 

1 
Conference on Rural Health Centres .. See the c~mpoaition of Ch~pter III of Annex I of tho second 

'""~ (Mlllute•). 
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instruments. These hospitals should have outdoor departments to which doctors could 
refer their patients for special examination and treatment. The question of small hospitals 
was thoroughly debated. There was agreemt'nt on the need for one hospital bed for 
every four or fiv~ hundred inhabitants, but it was the opinion of all that hospitals with 

}ess t.ha~ approximately fifty beds are too small to function properly and the overhead 
cost 1s too great. - -
· Obviously, the restriction of hospitals to institutions with not less than fifty beds 

would make difficult the provision of hospital facilities in certain remote rural districts. 
This difficulty is overcome in certain countries rlugoslavia) by having a few beds' at 
the health centre in districts where hospitals are not available, a practice which received 
general approval. _ 

Methods of communication in the rural districts of European countries have pro-
-gressed rapidly in recen:t years .. Special arrangements are made in France for the use 
of the telephone in case of sickness or accident at night qr on days when the exchange 
in remote rural villages is closed. In Germany, a public telephone is almost always 
available. In Italy, the '_'sanitary stations" of the Agro romano and of the Red. 
Cross are equipped with several beds for preliminary attention, a vehicle for trans
porting the patients, and a telephone for communication with the town. 

The Conference stressed the importance of having suitable means of transport 
instantly available, not 1mly for purposes of hospitalisation, but also to bring the patient 
to the physician's consulting-room in case of accident or sudden illness. It particularly 
emphasised the utility of telephonic communication being always available, even at night 
and on public holidays. · · · · 

8. Rural medical assistance should utilise the services of laboratories. 
Simple examinations and analyses may be carried out in the hospital laboratories. 
More. complicated examinations. and analyses (bacteriological, pathological, sero-

logical, etc.) should be carried out in large, specially-equipped laboratories. 

_ Examples of the simple examinations and analyses referred to are: Examination 
of sputum for tubercle bacilli; analysis of urine for albumen and sugar; blood counts, etc. 
In France and one or two other countries, these are frequently carried out by qualified 
pharmacists. In Italy, the examinations are usually carried out in laboratories situated 
in the provinces or in the towns or those annexed to clinics, hospitals, dispensaries, 
"sanitary stations", etc_ Recourse is sometimes had to qualified pharmacists. 

The Conference agreed with the recommendation of the Conference at Budapest1 

that, instead of attempting to provide fo-r the ca-rrying out of more complicated laboratory 
·work in rural districts, it would be better to concentrate such work in large, properly 
equipped, suitably staffed laboratories at a fe~ c~ntres. Spec~men containers should. be 
available to doctors throughout the rural dtstncts and rap1d means of transportmg 
these to the laboratories should be provided. Such containers should be placed where 
they would be most accessible to doctors- for example, in health centres and pharmacies. 
In Italy, specimen containers are distributed throughout the country for the sending 
of samples (water, food matter, etc.) to the laboratory. Special facilities are granted for 
the rapid transport of these samples. _ 

1 Conference on Rural Health Centres. See the composition of Chapter III of Annex. I of the second 
. volume (Minutes). 
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The cost of laboratory examinations should ?e a;; low as poss_ibl~. so that their use 
may be encouraged, and, in the case of exammattons of pubhc mterest, the health 
authorities should bear the cost. . . 

The Conference emphasised the importance of living tissue (biopsy) and post-mortem 
(autopsy) examinations in the interests of better diagnosis (cancer, for example) and the 
education of physicians. · 

Large, well-equipped laboratories are established in one group of countries by the 
public authorities (Germany, for example) and in another group (France, the United 
States of America) by private initiative. In Italy, no laboratory may be opened without 
the special authorisation of the prefect after a favourable inspection by the county doctor. 

There is a laboratory in each county town in the provinces of Italy (92). In the big 
towns, there are also municipal laboratories which serve small communes within a certain 

. radius. There are also laboratories annexed to university institutes, hospitals, "sanitary 
stations ", etc., as well as private laboratories approved by the Sta,te. The general health 
administration possesses travelling chemical and biological services which can be used in 
time of need (epidemics). In Spain, there are institutes of hygiene in each province, 
which are equipped and staffed in such a way as to make laboratory diagnoses available 
in rural districts. These institutes have also a number of branches. 

9· Rural medical assistance slwuld also be able to utilise medical specialists. · 
The specialists slwuld keep in touch with the patient's doctor, informing him of the results 

of the examination and of the treatment and its results. 
The difficulty of providing specialist medical service to rural populations was appre

ciated by the Conference. Specialists cannot be expected to settle in sparsely-populated 
rural districts. Special measures must be applied to provide for such services. 

This is done by the health authorities in the case of certain diseases - tuberculosis, 
venereal diseases, diseases of infancy and maternity, cancer, etc. The provision of 
specialist service in hospitals serving rural districts is another method, calculated to 
supplement the services provided by the health authorities, by the provision of surgeons, 
gynrecologists, oculists, aurists, dentists, etc. Specialists in these diseases may come from 
large cities to the hospitals at fixed periods. · 

The governatorato of Rome has established periodical consultations ~iven by specialists 
(~ph~ology, oto-rhino-laryngology, venereal and nervous diseases) m the surrounding 
districts, and throughout the whole country anti-venereal, anti-trachoma, anti-malaria, 
etc., dispensaries give special treatment. · . · 
.. In vie_w of the fact that such specialists come to rural districts only occasionally, 
1t 15 e_sse~tial that the general practitioner should be informed of the results of specialist 
exammations and treatment. 

10. Means of Realisation. 

. A. ~riri~ples of Collaboration. - . The realisation of effective medical assistance 
tn r~ral dJstncts demands the collaboration of the public authorities - health and welfare 
(asmfa'!'e) - of the medical profession, of health insurance institutions, of mutual benefit 
assocJatJons (samtary, co-operative, etc.), of private agencies, etc. 

B. ·. The Public Authorities. - The public authorities should ensure that the entire 
populatJon benefit~ from an effective medica[ assistance. By means of a rational organisation 
of the ~ealth servu_es, adequately staffed with specialists, they should attempt to develop the 
preventiVe tendencJes of rural medical assistance. 
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In the interest of effective medical assistance, it would also be desirable for the public 
authorities to seek to organise a rational and co-ordinated health programme on a territorial 
basis, taking account of local conditions. 

The public authorities should stimulate, assist and co-ordinate the efforts of agencies 
and gro_ups which attempt to realise effective medical assistance. They should seek to fill 
the gaps and avoid the duplications which may occur in the organisation of this assistance. 

C. Health Insurance,._ The Conference considers that, when healtiJ insurance applies to 
the entire body of agricultural labourers, it permits the realisation of effective medical assistance 
in rural districts under the best conditions. 

· D. Public Assistance. - Nevertheless, where health insurance has not yet been estab-
lished, rati~Uy org_anised f!ee medical assistance may intervene usefully in completing 
a system whJch partJaUy satJsjies the needs of rural populations. 

Economy and efficiency require that the work of the agencies concerned in the 
provision of medical assistance should be co-ordinated. 
. The public authorities have the general responsibility for the provision of effective 
medical assistance, and it is their duty to organise the health services. . 

Health Insurance.l- The important role played by health insurance institutions 
in providing effective medical assistance in rural districts was emphasised. In countries 
where such a system applies to all agricultural labourers: 

(1) A sufficient number of qualified physicians is attracted to rural districts 
and they are assured of a sufficient compensation; the insurance institutions 
employ only qualified doctors. 

(2) As the insurance institutions pay all hospital expenses and their 
members occupy So per cent of the beds, the financial support of hospitals 
is assured. 

(3) Reserve funds of insurance institutions are used to enlarge hospitals 
when necessary, and are loaned to build new hospitals when public funds do 
not suffice, -

. (4) These institutions also pay the expense of the necessary laboratory 
examinations, thus aiding in the support of laboratories. · 

(5) The cost of transporting the assured to the hospital is borne by the 
insurance funds. . 

These advantages refer specifically to German rural health insurance, but 
they also apply in general to other countries with similar systems. 

(6) Health insurance institutions give the mass of the population an 
interest in medical assistance and prophylaxis which makes of them admirable 
agencies for popular education in hygiene. 

Public Assistance. - In almost all European countries, there are systems of public 
assistance providing medical attention gratuitously to the indigent. In France, the 
system, which is on a communal basis, permits free choice of physician, transport and 
laboratory expenses, treatment in the home or in the hospital, specialised treatment, etc. 

I See in the Annexes to Volume II (Minutes) the report submitted to the Conference by the Inter• 
national Labour Office: "Sickness Insurance as a Factor in Rural Hygiel\e ", 
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~n 1g28, more than th;ee hu~dred ~illion French fra~cs were spent for such assistance 
by communes, department~ and the .state. . · . . . . . . · . 

. When rationally organised, and m the absence of health msuran~, th1s system Is 
usefu,l in providing medical assistance to a part of the rural population, · 

. . . . ' . - . 
· Methods of enSt~ring Effective Medical Assistance to the Entire Rural Population.·

In soine countries, this is done by means of health insurance ~ Germany (6o per cent. 
oi the populati~n),; England, France, etc .. Public. a.sSist.ance in all three ~ases !1-PPlies 
to non-insured .md1gents. In other coUntnes, reliance. IS placed on public assistance 
alone. · · ; ·· .. · ·. · . ' · . · · ·. · · · 

In Italy, the system.of medici condotti is employed; these are do~tors appointed by. 
examination .to treat the indigent, who alone are entitled to free me~~al treat?:ent and 
medicaments. Out of 20,000 doctors, more than 10,000 were medJcs condottJ m 1930. 
In· Spain, there is the medico titular. Spain is predominantly agric.ultural; . th~~~ are 
14,367 doctors living in 5,700 of the 12,000 communes. There are alsoassJstantpractltloners. 
of medicine and surgery who are give1_1 two-year courses and must work under the direction. 
of qualified doctors. · · :. · · • · . · . ' · : · ' · .· · - · 

. . . 
- Methods of attracting physicians tc1rural districts in various European countries are: 

· (r) Employment by health insurance lnstitutions;: . 
. . (2) · Employment by public assistance. to treat the poor; · . 

(3) Employment by the health authorities for· vaccinations and other 
preventive work - maternal and infantwelfare work, school inspections,. etc.; 

(4) · Employnient. by the authorities to. treat the people in remote· rural. 
districts (highlands and islands of Scotland) ; 

(5) Provision .. of miniinum· sa.Iary ....;.... lodging,· transportation, payment· 
of mileage, payment of medical school fees on condition that the recipient 
will undertake rural practice for a given period; 

. (6) Employment by private agencies. . 

Some of these methods are also used to ensure sufficient nurses and midwives in 
rural districts. . . _ 

The distribution· of physicians in nearly all European countries is also affected by 
the law of supply and demand.'.· · . . . · -

In Italy, an endeavour was made to attract doctors to the country by raising their 
salarie;; and by limiting free treatment to the indigent. The doctor is entitled to a pension 
on retrrement~ and, in case of death by an infectious disease contracted during service. 
orphans are provided for by the State. · 

The Conference considered that the role of the central health authorities in respect 
of the provision of effective medical assistance must vary with the development of the 
country- th~ less dev_e~oped the country; the greater the need for intervention. . 

!he public authot;ties should have. the. pri~cipal responsi~ility for establishing 
~05p1~1s and labora~o~es where none eJUSt; if pnces for laboratory examinations are 
oo high, the authontJes should intervene by means of subventions, etc. The greater 

the number of doctors, the less need will there be for auxiliary medical personnel apart 
from nurses and midwives. · · · 
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CHAPTER III.- PUBLIC HEALTH SERVICES. 

''The Most Effective Methods of organising Health Services in Rural Districts." 

SUMMARY: A. General Considerations: 1. Gradual Decentralisation. - 2. The Medical Officer of Health; 
His Status.- 3· His Field of A~tion. - 4· His Responsibility: Unity of Direction. - 5· Minimum 
Personnel.-;- 6: The Samtary Engmeer.- 7· The Health Programme.- 8. Committees for Propaganda 
and Co-ordmatton. - 9· Budget. - 10. Source of Funds. - n. Co·operation with Health Insurance 
Institutions.- 12. Co-operation with the. Medical Profession and Private Agencies.- 13. Co-operation 
wtth Agncultural Advisers and AssOClabons. - 14. Education. 

B. Rural Health Centres: 1. Definition. - 2. Relations with the General Health Organisation. -
3· Adaptation to Local Conditions.-4. Two Chief Types: Primary and Secondary.-
!. Tlu Primary Htalth Centre: Functions: 5· Health lnformation.-6. Health Action.--7. Treatment.-
8. Personnel: (a) Director: (b) Public Health Nurses; (c) Midwives; (d) Sanitary Inspector. -
II. Tlu secondary Heallh Cndre: 9· Definition. - to. Programme. - 11. Personnel: (a) Doctor, (b) 
Nurses; (c) Midwives; (d) Sanitary Engineer; (•) Sanitary Inspectors; {f) Laboratory Technicians. -
12. Committees for Administration and Patronage.- 13. Equipment.- 14. Liaison. 

A. General Considerations. 

There are two principal fomts of rural health organisation: the form in which the State 
administers the local servJces, and the form in which the State has only supervisory functions, 
the local authorities being responsible for the local health administration . 

. Both may give good results, and the form best suited to the rural districts of a given 
country depends on the manner in which the general administration of that country is organised. 

When it is necessary to organise the rural health service, there is need for a State orga
nisation u:hich will assume control over local health work. As the country develops, its local 
administrative organisation becoming sufficiently strong to carry out public health work, 
and the ed1u:ation of its people in hygiene being sufficient to cause them to support the local 
health service, there may be a gradual decentralisation in health matters until the responsibility 
can be assumed safely by the local authorities. 

Even when such a decentralisation has taken place, the State should preserve its right 
to frame the health policy which it is the duty of the local authorities to carry out, as well 
as its right to superviie the work and remedy the deficiencies of the local health service. 

Sometimes the medical officers of health are appointed and paid by the State while 
funds for the work are drawn from local sources In other cases, the health officers are 
appointed by the State and paid by the local authorities; while in still others, part of the 
salary is paid by the State, part by local authorities. 

The advantages of a complete State Health Service are: Uniformity of programme 
throughout the country, stability of the service, continuity of policy and security of 
tenure for the staff. 

The advantages of a decentralised health service are that the members of the staff 
are welcomed and aided in their work by the people, the local health problems are apt 
to receive more intelligent consideration, and, as health work is brought closer to the 
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p~ple, they take more interest in its c~~petent perfor~ance. ~n view of ·the greater 
interest taken in health work when administered locally, funds In support of the pro
gramme may. be raised· more readily. · _ - · . . ' 

In Hungary, it is proposed to substitute a _State for ~e. present local sys~em, while 
inYugoslavia;which had a purely State systemm-the begmnmg, the te~denc:ps·towards 
decentrallsation. - · ·- - - · _ _ - - . _ _, 

-The above reeommendation does not apply necessarily. to the method of financing 
the health services.· There was generiU agreement that, in this respect,- the local-units, 
communes and provinces, for example, should participate, otherwise the financial burden· 
would be too great for the State. -

' . . . 

- _- . 2. The. public healt'! .o~er fully ~esponsi~le for fi'e pr~moti~n of the_ health w~r~. in . 
a rural district should gsve hss whole tmu to hu officsal dutses: the practiCe of med1e~ne ' 
in partifular is incomp~ible wit~ _the work of such an official. He sh~ be a doctor trained 
in hygsene and preventsve tnefiscsne acco_rdsng to the recommendatsons of the G_onferences 
of Directors of Schools of Hygsene at Pa_m and Dresden (d_o~ument C.H.888). _ H_ss compe!'-
sation should be sufficunt to assure hsm a comfortable lsvsng. He should enJoy secuTJty
of tenure in office, subject to the proper discharge of his duties, and have the right_ to a reasonable 
pension when age or the completion of a fixed number of years of service makes it necessary for 
him to retire. -- · 

TheConferencewasun~ous~recommending that the health offil;er should devote 
his whole time to his duties. An experience of four years in certain Hungarian dishicts 
demonstrated the great superiority of the full-time over the part-time health _officer, 
particularly in respect of school hygiene work. The Danish delegate stated that it . 
was hoped to transform -the present part-time system in Denmark to a full-time system, · 
by increasing the size of .the rural health district.·· In Italy, .the full-time medical officer 
of health is the rule. In small_rural communes the prefect may provisionally charge the 
,,mico condotto with the duties of health officer. In that case, hP- becomes a part-time : 
official. · · · · - · · · · · - -· · · · · 

The tendency to require full-time service of responsible health officers is growing · 
fast in European countries, and whole-time officers are found in England, France, Germany,
Hungary, Yugoslavia, etc. In- some countries, the law provides for whole-time service, 
but the compensation is not sufficient, and the health officer is forced to undertake private 
practice. _· · - · ·-- • .- · ' - · · · 
. The requirement of whole-time service does not necessarily apply to other doctors 
mthe health services, such as specialists in tuberculosis, infant welfare, etc, · - - · · · 

3· .The optimum s~ze of a rura_l district 1 for wh~h one full-titt~f health officer may be 
respOtl;s!ble u;ill vary wsth the density of the populatJon, ·the means of communication, the · 
Prevail•ng dJseases, and other local conditions. Subjecf to these variables, ·a population of 
from twenty thousand to one hundred thousand, or an average of fifty thousand, may be fixed, 

_ 
1 This recommendation refers to the private practice of medicine. In some countries where medical 

a"'tstance is a responsibllity of the public health service. work in the field of medical practice may be a ' 
duty of the medical officer of health. _ ' . · . . 

I . . . . .· , . . . .. , . 

I~ some co'?ntriea the law requrres every commune to employ a doctor. This recommendation deals 
only WJth the dutrut. The Bu_dapes~ Co.nfe~enc~ decided that village doctors might be employed in 
J>nmary health centres. There •• no •mpbcatJon 1n th1s report that the practising physician should do -n: health w:o.-k. Indeed, the Conference considered that the services of the practising physician 
' ould be utJh5ed wb..-ever possible. " - ·· · 
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it being understood that one or ·mO-re full-time assistant health officers will be 11eeded for . 
· populations in excess of fifty thousand. · 

·. · The rural health district should preferably correspond with the administrative district in 
view of the ¢ifficulties which would otherwise ·result. As, in E"ropean countries, such 
.administrative districts almost· always have populations in excess of fifty thousand, ·they 

-may be. suitably staffed_ by the appointment of one full-time health officer with the proper 
number of assistants. · · 

• • • • p. -

-. - The principle of a sufficiently large district combined, with full-time service provides 
·for efficiency and economy in administration. - . 
_ · Jn certain co'untries -:- the Netherlands, for example - the health officer or medical 
inspector is spe~ialised, and, his work being restricted to certain subjects, he can serve. 

- a larger territory:· :In Italy; there is no subdivision corresponding to· the rural health 
district ·defined above, and the health services are organised on a territorial basis (one 
~omntune or Several adjacent communes constituting a district). : · . _ · 

-._ · The Conference did not consider it possible to adopt a recommendation as to the area 
of the rural health district in· view of the varying conditions in the ·different countries. 
In Denmark, the plan is to have districts of from 700 to Boo square kilometres. 

· _. . ·· 4· -The C~ferencec~nsiders- thatthe health auth;,ities. of the rural districts described !lbove 
should be responsible for the protection and promotion of the public health in all its aspects. 
The district health officer, as executive officer ofthe health organisation, should be entrr1sted 

. _ with the realisation of the entire programme in order to ensure the economy and efficiency 
resulting from tenity of direction, - . 

- - . 
- ·- ·5: The minimum staff for such a ru~al health district should consist, in addition tCP 

· 'the health .officer, of one or more public health nurses; a sanitary inspector, and a c;lerk. ·· · -
The nurse should have a diploma in generalised public health nursing from a recognised · 

school of health nursing or its equivalent: The Conference consiqers that the programme of such 
nursing-schools should be studie4 _ by the compet~nt -commission of the League's Health · 

·Organisation. · · . · ·. · · · · -· - · · · 
. The sanitary inspector should have received suitable training at a 6Chool or institute 
of hygiene. Under the direction of the health officer, he should be able to inspect foods, investigate 
and abate nuisances and carry o1d the work of rural sanitation planned by the sanitary 

··_engineer, . ' .- ·" . . , · 

The fact that the public health nurse should do generalised work in rural districts 
was also emphasised at the Budapest Conference. Such work is more suited to rural 
conditions for reasons of economy in addition to other advantages. · 

. . The qualifications of the sanitary inspector vary widely in different countries. In 
. England, he may be a qualified engineer, while, in other countries, he may have receiv_ed 

little or no technical training. Courses for such inspectors are now given in many schools 
of hygie~e, and _the required qua~fi_c?tio~s a;e being ~aised ~onsid~r~bly. In Italy, 
these duties are discharged by the VJgih samtaTJ, who recetve spec tal tramt~g. an~ are of~en 

• full-time officials. Sometimes, however, when they are officers of the muntctpahty (whtch. 
is also responsible for this work), they hold part-time appointments. 

6. Although, in many European countries, the rural district ~s defined above c~nnot 
alone afford to employ a sanitary engineer., the services of such an eng£neer should be fliJ_aJl~ble 
in all rural districts. Such engineers may be employed by the Central Health OrgamsatJon, 

.. the State or the province. ·Their work should be that ~~scribed by the Conference at Budapest. 
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11 is important that the programme and methods of training these engineers in all countries · 
slwuld be perfectly adapted to the work they are required to do. T~e ~ onference believes 
thai the st11dy of this subject should be umlertaken by the Health OrgamsatJon of the League of 
Nations. 

7. The programme of the health services in such a rt~ral district. 

A. Bra~ches of Work. - The programme of the rtmzl health servi_ces. should include· 
measures for dealing with all tire health f_roblems which a survey of the dJstnct has revealed 

· to be of real importa1tce; in particular, d should relate to: · · 

(r) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

Infectious disease control; 
The campaign against the so- called social diseases; 
Maternal and infant welfare and school hygiene ; 1 

Sanitation ;• 
Hygiene of milk and foods; 
Education in hygiene; 
Sanitary supervision of medical instituti~s; 
Where there is no legislation providing for the supervision of medical 
practice•, the public health officer might be entrusted with the registration . 
of medical personnel~; 

Provision should also be made for first aid a1Jd for tlze transportation of the sick in 
urgent cases. . · • 

Laboratory facilities should be available in accordance with the recommendations of 
the Budapest Conference. 

The social diseases referred to include tuberculosis, the venereal diseases and all 
others which constitute important health problems in the district. Attention was directed 
to the fact that, in certain districts of some countries (the Nt>therlands, for example), 
non-tuberculous• pulmonary diseases assume greater importance than tuberculosis. 

B. Notifiable Diseases and Vital Statistics.'- The effective work of rural health 
services depends on the completeness of their information on tlze prevalence of infectious 
diseases and on the accuracy with which causes of death are certified. 

All doctors practising in rural health districts should be required by law to notify tlze 
health authorities immediately of et•ery case of an infectious disease • which they have examined. 
In special cases (absence of doctors), head of families, teachers and local officials should be 
required to notify suspected cases to the health authorities. 

~ Including the supervision and protection of sickly children (and sometimes the aged). 
lncludmg the superviSion of small rural mduatri"s (brickyards. vegetable-fibre work, etc,) that may 

he dangerous to health. 
1 Thi• paragraph does ~o.t a\'ply to most countries in Western Europe, particularly England. In 

England. the practice of med1cme IS regulated by the General Medical Council, which is a statutory body 
composed of repreoentat1ves of the teaching bodies, of the medical profc .. ion and of the State. It dctermin•• 
the course of study. supervises the examinations, placeo on the Medical Register all who are duly qualified 
and regulates their professional conduct. 

• The Medical officer· of health might he entrusted with the supervision of private nurses, 
8

, D,..,a..,.. requ1red by law to b.- notified. Compuloory notification might be extended to include the 
aux1bary health otaft (nurse.. midwife, sanitary in•pector, laboratory technician•). 
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The attending physician should be required by law to fill in a standard certificate of 
the cause of death and to transmit that certificate to the local health authorities without delay .1 

The health officer should utilise every means to keep in tm~eh with the prevalence of 
infectious diseases in his district-routine epidemiological investigations of cases and contacts, 
charts and graphs, a diagnostic (ctmsultation) sen•ice. The returns of causes of deaths 

.should be studied regularly to the end that the general health programme may be suitably 
adapted to local needs. 

C. ·Statistics on Social and Economic Conditions. - In addition to vital statistics, 
which permit the health authorities to appraise the results obtained and to adapt their pro
gramme to local needs, statistics relating to social and economic conditio11s (composition 
of the population, housing, hospitals and other medical institutions, etc.) collected by various 
agencies, in particular by health insurance institutions, should be utilised by such authorities. 

The representatives of rural health insurance institutions at the Conference empha
sised the importance and scope of the statistics collected by such institutions. 

8. In order to ensure the interest and enlist the Sltpport of the public, the Conference 
considers it advisable to set up advisory councils or consultative committees, composed of 
leaders in the community or of representatives of agencies 1 which carry on health work. 

In the latter case this Committee should co-ordinate the work of the agencies concerned, 
and there is every reason to emphasise this recommendation. 

The Conference considered that the Zweckverband system, utilised in Bavaria, was 
. particularly useful. It is a union of the various agencies concerned, and the expenses 
are divided among them in proportion to the membership of each. This system permits 
the co-ordination of the work of these agencies and provides larger credits for health work. 

9· In view of the wide variations in health programmes in the different countries and 
the considerable differences in local conditions, it is not possible at present to recommend 
a model budget for a rural health district, or to state what should be the per capita expenditure 
for health purposes. It is also impossible to decide on the percentages of the budgets of States, 
provinces, districts and communes which should be allocated to the health services. 

The Conference considers it advisable to secure further information on the cost of rural 
health services and, to this end, recommends that studies on a uniform plan should be 
carried out in rural districts under the auspices of the Health Organisation of the League 
of Nations. 

The purpose of these studies shat~ld be to determine which effective form of rural health 
organisation is most economical and, in particular, the cost of the method described by the 
Budapest Conferenc! in comparison with other methods in use. 

xo. Official funds for health work in rur~l ~istricts are derived in var~ing proportions 
from the State, the province, the coo.nty, the d1stnct and the commu.ne. Wh1le .the State ~ay 
h.ave to provide the largest proportion when the rural health serviCes are bemg orgamsed, -

1 Attention should be drawn to the system followed in Switzerland for notifying causes of death. (Se" 
docum.,nt C. H. 66g.) This system, which protects professional secrecy, has been adopted m Western 
Flanders (Belgium) and in certain departments in Fran<=<;. . . . . . 

1 This recommendation does not apply to health Insurance m•lltutJons, wh1ch are treated •n par;l · 
graph 11. 
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or in the case of poor districts, if is essential that the proportion cont.ributed locally 
shoultl gradually increase. . - . . 

This recommendation embodies the. experience of European States wh1ch have 
developed effective rural health services. · 

' . 
II~ In order to avoid deficiencies and prevent duplications in the Pr01t!otion of the 

health of the rural p~lal,icm, it is. des_irable that .co~b~ation should be established between 
the public health serv.ces .and soCJal •nsurance •nststt~tJons.~ . . · 

, ·.··.This collaboration might relate particula.rly io the following work:· --- • ·-::- · 
· ] oint study of plans for the provision of sanitary eqt~ipment in rural districts; 

Establishment of vital statistics; . , · 
Campaign against t11berculosis, JJenereal dis(ases, cancer,; mental. diseases, 

- alcoholism; etc. ; · · ' ' · 
Maternal and infant welfare; 

·Child welfare; . 
Education in hygiene of the rural population . 

. · The collaboration might be realised by means of "Committees of Co-operation" composed 
of representatives of the pt~blic health service and ins11rance institutions. . · ... · : . · 

The term .. sanitary equipment" is not used in its narrow sense, but is meant-to 
include the facilities necessary for the effective performance of health work. · . . · 

12. Collaboration between the health a'uthorities, the medical profession and pri~ate 
health agencies (particularly the l:?ed (:ross) .is indispensable in the interests of ecotJomy and 
efficiency. The work of private agencies is of great value in view of the interest they arouse 
in hygiene, and their contribution to the available health resources and equipment. . . · 

. Useful collaboration btlween the health authorities and private health agencies within 
the fields of activity mentioned above presupposes: 

(r) The existence of an effective rural health service and a health programme 
adapted to local needs. - . - . · . · · . _ .. 

' 
(2) That the work of private health agencies shotlltl be set out in the" programme 

adopted by the responsible local health authorities. In this way, the health officer 
w_iU _play an i!"portant r6le in the technical direction of the work of these and other 
ssm1lar ageneses, as he is responsible for aU pt~blic health work in his district.· · 

.• . - . -
(3) That, in each rural district, it woultl be preferable to have a single private 

health agency or at least a co-ordination of such agencies thus avoiding dispersion 
of effort.· ' · 

. !n ~akin~ the .la.c;t reco~menda~ion (3), the Co~fer~rice ~eferred particularly to 
d_istncts m ~hich p11;vate health agenCles were to be orgarused. The economy and. effi-
crency !>f a smgle pnvate health agency were emphasised. · · .. 

W1th regard to Red Cross organisations, Article 25 of the Covenant of the League of 
Nations should be borne in mind: · · 

I . . . . . ' , .. 

L · Seem the annexes to Volume II (Minutes) the report submitted to the'Conferetice by the International 
abour Office: "S~ekne.s Insurance as a Factor in Rural Hygiene ", . ' 
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. -. '"Articl~t 25· .. -.The Members of the League agree to encourage and promote 
the establishment ·and co-operation of duly authorised voluntary national Red 
'Cro~s organisations h~~ing.as purposes _the improvement of health, the prevention 

.·of disease and the nubgabon of suffermg throughout-the world." · 

• · Attenti~~ shmM also be dire~ted to the value of co-operation by· the medic~l p~~fcssion 
in the work of promoting public health. · · · 

.. · ...13. Co-operation between t~ public health authorities, the various agricultural technical 
advisers and the agficulturalassociations·cfall kinds is also highly desirable. Inspired bj"' .. 

. the desire to raise the standard of life in rural districts, these associations offer a valuable 
means of securing the co-operation of the rural population. The results of their work are 
reflected in health as well as in economic and social conditions, and they are concerned with· 
housing and sanitation as well as with other hygienic measures. · · · · · 

. . . . . . 
. . 

·. . 14. The Conference desires to draw attention to the higher health standard in rural 
districts which is obtained by the improvement of general education by such .means as the · 
folk high schools in Denmark. · Raising the general level of education by such means results 
in a greatly increased appreciation of hygiene and provides a fertile soil in which to implant 

• ideas of health and sanitation. . · . . . .. . . · · · . · 
Schools of domestic economy and housewifery and professional schools play a 

similar part. (Denmark), 
. ' .. 

. . 
· . B. Rural. Health Centres. 

. . - ~ . . . 

· I.· Definition: -- The rural health centre may be defined as an institution for the promotion · 
·.of the health and welfare of the people in a given area, which seeks to achieve its purpose 

by grouping under on~ roof or co-ordinating in some other manner, under the direction 
· of the health officer, all the health work of that area; together with such welfare and relief 
.organisations as may be related to the general public health work. · . . 
. . . In rural d''stricts where such public health workhas been· organised for some time, it may. 
be- difficult to group alZ health activities under one 1'0of or in the same organisation. Never-

. theless, an attempt should be made to co-ordinate the work of existing agencies in the most 
effective way. . · . · · 

On the other hand, where a modern public health organisation is to be created·in new 
te"itory, 1 the health ce·ntre, as defined above, is the best method of attaining the desired 1'esult.· . . . 

Th~re .are two chief methods for the organisation of modem health services: the · 
method known in England as the ."co11nty health unit method " and the method of health 
centres. ·BOth give good results. · The objects of both methods are fundamentally the 
same, but it'is clear that each country will adopt the method that is best adapted to its 
svstem of local administration.. . . · · 

. • · In England, .the local administrative unit is the urban or rural district. Each urban 
or rural district has its own health committee and, either alone or with one or more other · 
districts it has a full-time medical officer of health. As a general rule, the district councils 
(urban ~r rural) are responsible for health conditions in their district. 

· · 1 The term "new tecito~y ;., a$ employed here, implies that an effective Ilea/ITt s~roic1 in the modern 
<erise does not exist. · 
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The county is a group of urban or rural districts and may comprise a lar~e number of 
those districts. The county council has a county medical officer <?f he~lth wt_th a sta!f of 
assistants. This council is responsible for organising schoo~ medtcal ms~ctton servtct>s, 
maternal and inf;mt \\elfare, child welfare, the campaign agamst tuberculosis and venereal 
disea..'>es, m~ntal prophyla..xis, etc. Each county council, therefore, h_as a la~ge ~umbe~ of 
health centres of varying size; but these centres are not concerned wtth samtatton, whtch 
is a matter for the urban and rural district councils. The greater the number of urban 
and rural district councillors on the county council, the closer is the co-oper.ation bet:veen 
the county and the districts. In many counties there are large towns whtch are, etther 
in theory or in fact, completely autonomous as regards health services. These towns have 
primary and secondary health centres. 

In Italy, a similar system has been in force since the law of 1888. The health officer 
is paid by the commune, and, after two years' probation, is permanently appointed by the 
prefect. Health officers are found even in the smallest districts and their duties vary 
with the size of the district. As small health centres grow in importance, they still retain 
their connection with organisations of increasing complexity (laboratories, centre~ of 
dia,onosis, isolation hospitals, dispensaries, "sanitary stations", etc.). They thus constitute 
a closely knit system which co-ordinates and directs towards the same object the work of 
all units engaged in the promotion of public health. 

In Germany, every rural health district has its own district medical officer, who is the 
real head of the health service and is responsible for the promotion of public health. He 
is particularly concerned with the prophylaxis of infectious diseases, school hygiene, the 
sanitary inspection of houses, drinking-water, etc. 

Approximately, the same duties are discharged by the midecin detegw! sanitaire de 
circonscription in France. 

The same is true of Austria, where there is a medical health officer (Bezirkarzt) for 
each rural health district, Latvia, Norway, etc. 

_2. It is necessary at the outs~ to specify that rural health centres; considered as agencies 
partiCularly adapted to the promotton of public health in r11ral districts, constit11te an integral 
part of the general health organ_isation. They are, in consequence, closely related to and 
deper:Jem ~all the elem~nts whu:_h fo~m that organisa~ion-in particular, the State or Pro
vmcial Insttt~s of Hygtene, whtch, tn several countnes, constitute the most fully developed 
centre on whteh all others may depend for technical guidance. 

as ~t beca~e evident that the two main types of health centres, designated hereafter 
. P?JllaTY (village, co~unal) and secondary (dist.rict, arr~ndissement) must vary greatly 
m SIZe, personnel, eqmpment and scope of work m the different cotmtries and in the 
different parts of the same country. 

and 3. It. is to ~~ understDod that the considerations which follow relat~ to ~verage centres 
if that, tn _add1t10n to thes~, there may be a large number of different types the development 

0 any partuular centre be1ng necessarily conditioned by locai exigencies. ' 

tl l!:, ~iew of the ~onfusion in the classification of the two main types of health centres 
1e n.erence deaued to adopt the following nomenclature: ' 

smazt· :~;;e are two methods of classifying rural health centres; they may be. designated as 
mary centres and a.~ larger or secondary centres, according to their varying 
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orgamsation and development; or they may be divided into ;.•illage or communal, corresponding 
to primary, and district (arrondissement), corresponding to secondary, centres, according to 
the administrative subdivisions in which they work. 

The Conference expressed its preference for the first of these classifications- that is, their 
subdivision into primary and secondary health centres. 

There should also be branch health centres of the most simple type to enable the work of 
such primary centres to be carried into the smaller villages. 

l. THE PRIMARY HEALTH CENTRE. 

5· In the general p~1blic health armament of a given country, the primary health centre 
with its branch centres represents the terminal stage; it is the smallest agency adapted to 
serve the public health needs of the smallest rural area. 

The working programme of this centre should be established on the basis of a preliminary 
survey concerning: · 

I. The topographical conditions of t]Je district - density of the population, 
distribution (dispersion) of homes, .mtlflnS of communication. This information 

· will facilitate the selection of the sites, and the determination of the number of health 
centres and branch health centt:es req~ired. 

2. The health and epidemiological conditions among the people; this informa
tion will be equally useful in establishing the centre's programme of work. 

The minimum . programme must vary according to the importance of the health 
problems brought to light by the survey. Should one health problem overshadow all 
others in the area, the centre would naturally give it first consideration. Among such 
health problems the following might be mentioned: malaria, tuberculosis, hookworm, 
acute infectious diseases, etc. 

6. The Minimum Programme of a R~~ral Health Centre. 

In addition to the campaign ·agai~st those diseases which the survey has shown it to 
be of the first importance to prevent, the minimum programme of work will consist of: 

(a) Maternal we~fare; 

(b) Infant welfare, including pre-school and school hygiene,· 
(c) Popular health education; a practical example may be furnished by 

the provision of shower-baths; 
(d) Sanitation; in general, the centre should deal witl1 all the sanitary condi

tions affecting the people; 
(e) Finally, provision of first aid in urgent cases. 

The primary health centre is of an educational character, and its work is of great· 
value for propaganda purposes. 

The first essential is to secure the help of the population by all possible means (the 
provision of medical treatment in case of need, the installation of shower-baths, the use 
of the cinema, museums, etc.). · 

It was not thought necessary to specify that the primary centre should undertake 
tuberculosis work. The general conception of the duties of a primary health Ct'ntre 
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- thi. re<pect was that it would act as a rough filter,- sorting out suspected cast'S of 
~~bt'r~~lo~s and sending them on to the more fully equipped sc~o~dary.~ent.re 

I t . 'th m· fant '"elf~rp the advisability of prov1dmg a soc1al consulta
n connec 10n Wl " ·~ • • f th · f t 

tion " to gain supplementary information concerning the environment o e m an 
and child was emphasised. - - . Th C- f f It ·t 

Sanitarv work was considered to be of first Importance_. e _on erence e 1 
would have· to be planned and guided technically by the sa!lltary engmeer attached to 
the secondary centre, the work of t~e primayY centre bemg to !_ocate the probl~m~, 
bring them to the attention of the sarutary en~meer and carry out hlS p~commendatwn,. 

The Conference considered that no pubhc health agency .of _th1s character could 
afford to ignore the provision of first aid in urgent cases, as such md1fference would result 
in public criticism. · · 

The Conference believed that health centres generally would ~o well. to foll?w the 
example set in the Netherlands, wh_e:e ~uch i~stitutions are proVIded Wlth eqmpment 
for the sick, to be loaned out to families m therr homes. -

7· In areas where the absence or insufficient num_ber of physidansp!events the adequate 
provision of medical treatment, and in the case of patJents unable to recewe proper treatment 
e/s(!Chere the health centre should undertake this work. 
- On the other hand, in areas where medical care and treatment are adequately provided, 

the centre should limit itself to such treatment as may be necessitated by the requirements ef 
social prophylaxis. · · . 

. The adoption of th£s policy by the hea!Jh centre will assist in securing the co-operation 
of tl~ practising physician, who will be all the more disposed to co-operate, as the_ centre, 
in view of its equipment, is in a position to provide him with valuable assistance in las daily 
practice. 

In 'discussing the phrase "necessitated by the requirements of social prophylaxis", 
the Conference had in mind such diseases as tuberculosis, malaria, syphilis, trachoma, 
hookworm, etc., in which treatment bears an important- relation to prevention. 

Every attempt should be made to bring the practising physician within the influence 
of the health centre. It would be to the inte1est of the population, as well as of the phy
sician, if the latter weTe to be provided by the primary or secondary centre with X-ray 
and laboratory facilities for the diagnosis of tuberculosis In any case', a close connection 
should be established between the practising physician and the health centre. · 

Provision of Medical Treatment.- The question as to whether health centrl"s should 
give medical treatment was discussed from various points of view and different opinions 
were expressed. There _was the dan~er that the cent~e might be overwhelmed by chronic 
cases, that the emphasis would shift from preventiOn to treatment that the medical 
profcs,ion might refuse to_ C?~operate. On the other hand, the Co~fercnce recognised 
that one of the first respo~sibi!Ibes of a goverr:IT,lenta_I health ~gency was to make provision 
-~or the trea~ment of the_sick where su~h proyision did not exist or was inadequate- that 
lS to ~y. m c~~ which are excepbonalm _Wes0rn European and German speaking 
crmntncs. In dbtncts far removed from hospitals 1t was felt that the centre should have 
a few hospital beds. 

8. Personnel. 

h (a) The D_irec~or. -The primary health centre, like all other health organisations, ·is under 
l e general dzrectzon of the public health officer and of the health administration of the State. 
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· Its actual administration may be entrusted either to an expert medical officer of health 
(trained in a school- of hygiene) or to a general practitioner with a satisfactory knowledge 
of medicine and the necessary supplementary training (refer to the reports and conclusions 
of the Conferences of Directors of Schools of Hygiene). This training should, in particular, 
relate to social hygiene and preventive medicine on the one hand, and on the other to the: 
knowledge required to meet the specific needs of the centre he directs. 

In most instan.ces the smaller primary health centres and branch health centres 
· will be directed by the village general practitioner. In order to ensure that he v.ill ad
minister the centre properly, he must have a sound knowledge of general medicine and 
have received supplementary training in public health. The Conference of Directors 
of Schools of Hygiene which met at Dresden in july 1930 directed attention to this 
. matter in the. following recommendation: 

. . 
"For those communal health officers who are only appointed as part-time 

officials, post-graduate instruction in the various branches of public health 
and preventive medicine is urgently required, especially for those who harl 
no opportunity of obtaining_specialised training prior to their appointment." 

Finally, he must have special knowledge concerning the principal health problems 
v.ith which the centre has to deal. · 

In the different countries, various methods of providing such training have been 
adopted. ·Courses are given for this purpose in schools of hygiene, and these are supple
mented in some cases by practical work, sometimes at secondary health centres (Y ugo
slavia). In Hungary and Warsaw, special courses are given to medical officers in cha.rge 

. of health centres, but these have been restricted mainly to officers in charge of larger 
secondary centres. · · · · · . . · . . · 

(b) The Public Health Nurse (Health Visitor) .. - .The Conference. emphasised the 
value of public health nursing-work. In regard to the question of generalised and specialised 
health nursing in rural districts, it was unanimous that the generalised type of nursing 
should be the rule- in particular, because of its greater efficiency and economy in budget 
and personnel. . 

No organisatiotJ.concerned with social hygiene can afford to dispense with the services of 
the public health nurse. · . · · . . · 

Generalised (polyvalent), rather than spect"alised, public health nursing should be the rule 
in mral districts. · 

No final conclusion was reached concerning the area and population to be served by 
a primary health centre; these vary in each cotmtry and are determined in each case by 
the preliminary .survey. Nevertheless, population figures were given in respect of several 
countries, and these varied from 400 to about 4,ooo, the average being 2,000 . 

. Useful information on the popUlation which a general health nurse could serve in 
rural districts was supplied by the health nursing-service in Hungary. 

This was based on the following conditions: 

(a) Birth rate 25 (150 births a year in a population of 6,ooo); 

(b) Tuberculosis . death rate: 200 per xoo,ooo of population (4S 
patients); 
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(c) );umber of elementary ~chool-children: 6oo; 

(d) Suitable means of communication; 

(<·) An 8-hour day and a 44-hour week. 

Her work would consist of: 

(1) Visits to homes of the new-born and infants; 

(2) Visits to homes of the tuberculous; 

(3) Visits to infectious-di<>ease patients; 

(4) Assisting the physician in the examination of school-children; 

(5) Holding infant welfare and tuberculosis conferences once a week. 

Of her time, 48.2 per cent would be spent in ho~e visiting, 25.9 pe~ cent in schools 
and clinics, 14.8 per cent in travelling ~nd ~I. I per ~ent m o~ce work, keep~ng :ec?rd~, etc. 

If more than 20 per cent of her tlme lS spent m travellmg, the nurses d1stnct IS too 
large (either because of the size of the area, the population, or because of lack of proper 
means of communications - good roads, motors, etc.). 

Coder these circumstances, a nurse might serve a population of not more than six 
to eight thousand. In Denmark, a visiting nurse deals with numbers as low as I,6oo to 
2,000, whereas. the child-welfare nurse (specialised) can serve Io,ooo. 

Xaturally, the size of the population served effectively by a nurse depends on the 
health conditions obtaining and the work she undertakes. 

Depending upon the various activities of the centre, and the amount of work to be done, 
one nurse may serve one or more centres. 

By means of an intelligent adaptation of her work to the minimum programme of the 
centre, and taking inw consideration such varying factors as the number of families and of 
patients requiring her-attention, the density of the population, the distribution (dispersion) 
of homes and the means of communication, a nurse may undertake to serve a population of 
btiween six and eight thousand. • 

Xurses whose training and experience have been acquired solely in cities lack know
ledge of rural districts and sometimes experience of the conditions of rural life and 
knowledge of the dialects spoken in those districts. 

. The nurses employed in the primary and secondary centres should be in possession of 
d1p~s as general public health nurses (from a recognised or State school) and should have 
rue~;:ed, during their professional education, theoretical and practical training which would 
fit them for their rural work. 

In several countries, the demands for the organisation of modern public health work 
have been in excess of the supply of suitably trained public health nurses. 

IV hen it becomes necessary to organise or extend the rural health service in the absencr 
of suffr.cien! gr~uale_ nurses possessing diplomas in general public health n~rsing to fill all 
the vacancus, u Jt w1se to resort as an emergency measure and only temporarily to the services 
of a Personnel which has received only elementary and partial training? 
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Without doubt, but this method should be applied only 011 condition that it is altogeth_er 
provisio11al, and on the understanding that the personnel so employed shall leave the servtce 
at the end of a fixed period (at the latest as soon as such personnel can be replaced by graduate 
public health nurses), unless they undertake to complete the training leading to the award of the 
d£ploma mentioned above. 

The Conference felt that the health authorities themselves were morally bound to 
provide such supplementary training in the case of temporarily employed nurses, so that 
there is a reciprocal obligation. 

(c) The Midwife.- The Conference felt that the midwife might be utilised to supple
ment the work of the visiting nurse, providing she had received proper training and ~er 
work was strictly defined. The danger of permitting a midwife to come into contact w1th 
infectious cases was pointed out. 

Should the services of midwives be utilised in the work of the centre, and, t/ so, under what 
conditions and in what way ? 

The fact that the midwife is in a position to render important services to the centre in the 
care of pregnant women (pre-natal care), as well as in the supervision of the infant during 
the first days of life, is beyond question. 

In these respects, the midwife will become a useful assistant to the nurse entrusted with 
this work, solely 011 the condition, however, that she possess the proper qualifications, not only 
as a result of her training (diploma in midwifery), but also on account of the special instruction _ 
she has received in the work entrusted to her. 

Under these conditions, the midwife may be attached to the personnel of the centre, to 
carry out these well-defined tasks, under the direction of the medical director of the centre. 
The possibility of utilising her services in this capacity will be facilitated in the case of mid
wives already in the employ of villages (communes). 

(d) The Sanitary Inspector.- Experience has shown that the resources of the primary 
health centre do not permit the employment of trained sanitary engineers. It is essential, 
however, that the sanitary inspector should be under the technical direction of such 
experts, while working under the general direction of the chief of the centre. 

In some countries, the sanitary legislation provides for the employment of disinfectors, 
and these, after receiving supplementary instruction, may be utilised as sanitary inspectors. 

The santtary inspector will be entrusted with the supervision and execution of minor 
sanitary improvements (under the technical supervision and direction of the sanitary enginea
attached to the secondary centre) as well as of the meas-ures havt:ng to do with general heal-tit 
work, 'such 11s disinfection, etc. 

II. THE SECONDARY HEALTH CENTRE. 1 

9· The secondary health centre is a more fully developed organisation than the primary 
centre on account of its greater completeness of equipment, its larger personnel and the li'ida 
scope of its work. 

1 In some countries in Europe, there are provinc1al or county health officers who have jurisdiction over 
an•as larger than those served by secondary health centres. Such health officers may co-ordinate the work 
of the •econdary health centres. 
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Th.: seco11J,~ry cmtre Jirecis and co-ordinates tlze work of pnmary centres '!nd, at. the 
e tim'- ensures liaison between them and all other health and welfare agenctes - m a 

:.,~d. u·ith all agmcies co11nected with the promotion of public health. 

10. Programme. -In addition to its work as a primary centre (in' its immediate 
nti•hbourhood) and to the prevention of those diseases whi~h have been shown to be 
important problems by the preliminary survey already mentzoned, the secondary centre 
should deal with the following: . 

(1) The campaign against tuberculosis; 

(2) The campaign against venereal diseases; 

(3) Maternal welfare work; 

(4) Infant welfare work (in~luding the child of pre-school_ag_e)- with special 
emphasis on the welfare of the chtld of school age (school polycltiiiCS) ; 

(5) Health education -first, for the general population; second, by means 
of special courses and field work for (a) doctors, (b) nurses, (c) midwives, (d) sanitary 
engineers and inspectors; 

(6) Sanitation; 

(7) Laboratory analyses, of a simple and routine character. 

The Conference was of the crpinion that, in addition to this work, the centre might under
take the prot•isicrn of first aid in urgent cases and ensure the prompt transport of sick and · 
accident cases by supervising the proper organisation of this service. 

The Conference noted with approval that secondary centres in some countries 
(Yugoslavia, etc.) made use of museums of _hygiene (stationary and mobile) and the 
cinema, and that these centres were utilised for giving practical training to public 
health personnel. 

The outline of the sanitary work to be undertaken by the two classes of centres 
was considered by the Conference on Health Centres. 

This outline (document C.H.g42) may be summarised as follows: Rural sanitary 
work should include supPrvision of: 

(a) Water supplies, individual and communal; wells, sprmgs, cisterns, 
water purification; 

(b) Sewage disposal- latrines and excreta disposal in unsewered districts,. 
drainage of villages with sewers, treatment and disposal of sewage to prevent 
pollution of water-courses; 

(c) Disposal and utilisation of garbage, and other solid sewage; 

_(d) Dairi_es a_n_d milk production, food factories; their cleanliness, sanitary 
efficiency, smtab1lity of machinery; 

. 
. (e) Laundries and laundering-facilities; where streams, etc., are ·used for 

th1s purpose in rural districts, facilities should be supplied and the installations 
Sllj)<:rVI:-ed; 
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(f) Drainage·(bonification) of the soil to prevent malaria; draining ·and 
filling of marshes and pools, correction of water-courses, etc.; 

(g) Bathing~facilities - school, public, open-air and covered baths; 

. (h)· Housing- damp prevention, ventilation, illumination, heating, material . 
utilised in construction, sanitary fittings, etc. (this includes schools and other 
public buildings, hotels, shops); housing of animals; 

(~) Fai;tories· and workshops -· sanitation and prevention of risk; 

(J) _Transport facilities;. sanitary condition of public conveyances, etc.; 

(k) Settlements in general -· choice of site, orientation, water supplies, 
sewage and waste disposal, playgrounds ~nd parks; 

. (l) Sanitary institutions, such a~ construction of health centres, dispen
saries, preventoria, sanatoria, hospitals, etc.; 

(m) Enforcement Qf all sanitary laws. 

II. Personnel. 

(a) Medical Director. - The medical d£rector of the secondary centre should be a .f1tll
time physician trained in public health; this work should preferably be entrttsted to the medical 
officer of health in char~e of the district. · 

:(b) Nurses. - The rules set out above concerning public health n~rses also apply here, 
it being 1mderstood, however, that, in view of the greater development of the secondary centrt, 
the nursing staff attached to it should be in proportion to the work. · 

. (c) Midwives. - The considerations set out above concerning the employment of mid-· 
wiv~s apply also to the secondary centre. · -

. . 
·.(d) The Sanitary Engineer. - Sanitary engineering work forms an integral part of . 

the work of the secondary centre. 
This service should be directed by a sanitary engineer with special training for mral 

work who will be attached to the staff of the centre or seconded for that purpose from the Central 
Institute, according to local conditions .. 

The sanitary- engineering work in the district served by the secondary centre will, i11 
.general;. deal with all matters concerning major and minor sanitation, such as provision 
of pure water,_ sewage and refuse disposal, housing, etc. . 

· ·- (e) The Sanitary Inspector.- As many as may be necessary, in view of local co~1ditions 
(see the considerations above respecting these inspectors). • . 

According to the sanitary engineers invited to attend the Conference on Health 
Centres, sanitary engineering work should be divided as follows among the different classes 
of centres (including here the State Institute of Hygiene) (document C.H.9.p). 



The Sanitarv Engineering Division of the Central Institute would be responsible for: 

(r) The ~ene;al organisation and sup~rvis!on of. sani~ary engineering, and 
its co-ordination m the whole of the Institutes tern tory, 

(2) Direction and policy of that service; 

(3) Collection of main data, study of existing conditions, definition of 
problems to be solved; 

(4) The solution of such problems; preparation .of standard .schemes for 
the main problems, such as water supply, sewage disposal, housmg, manure 
storage and disposal; 

(5) Preparation of material for educational purposes, such as photographs, 
lantern slides, models, exhibitions, etc.; 

(6) Preparation of model plans for public health institutions, such as health 
centres, hospitals, etc.; 

(7) Laboratory work connected with sanitary engineering, rout.ine . of 
control of water supplies, sewage disposal, etc. Studies of special sc1ent1fic 
and practical problems; 

(8) Training of sanitary engineering staff; 

(9) Study and approval of plans made by public and private agencies for 
sanitary work - water supplies, etc.; 

(ro) Preparation of draft laws and regulations governing sanitary matters 
for the use of State, provincial or communal legislative bodies; 

(rr} Research into problems of sanitation. 

The engineer in the secondary health centre is to be charged with the actual executive 
work. He is the supervising and law-enforcing agent of the service, in control of the 
territory served by the centre, under the direction of the head of the centre. 

(f) Laboratory Technicians. - In the administration of the public health services, it 
slwuld be emphasised that, as a general rule, the laboratory investigations (which not only 
necessitate the most careful technique, but also a fully experienced staff and the most complete 
eq11ipment) should be undertaken at the Institute of Hygiene, and that only analyses of tlze 
most dementary and ro11tine character should be made at the secondary centre. 

Consequently, it will not be necessary in most cases to secure for the centre the services 
of an expert laboratory technician, as it should be possible to utilise the existing staff for 
tlze dementary u:ork which may have to be done. 

The State Institute or central hygienic laboratory will utilise the secondary centre as a 
depot and centre of distribution for its sample containers . 

• • • 
This is the personnd essential for the administration of such a centre, but in case of 

grea!er devdrpment of one or more of its sections, it may become necessary to secure the 
serv1ce.s of other technicians (for X -rays, etc.) . 

. !'\ aturally, a su1table subordinate personnel will be required for its internal adminis
trallrm. 
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. 12. Committees which might assist the Primary and Secondary Health Centres. -
The Conference was of opinion that the work of these centres might receive greater support 
through the establishment of committees; first, the official health committee provided f~r ~y 
the sanitary l~gislation of the State; secondly, a non-official committee, including m 1ts 
membership representatives of the local administration, the medical profession, social insurance 
organisations, the· teaching profession, the clergy, private welfare agencies, and, in general, 
of all. who might contribute to the development and the prosperity of the centre on account 
of their moral, political or financial infl-uence. 

The present healthl~ws of Yugoslavia provide for the establishment ofthe officiai 
committees which arc usually constituted as above. . 
. The attention of the Conference was directed to the value of certain committees 
iii connection with public health nursing work, jn bringing the nurse into close touch with 
certain classes of the public and in enlisting their interest and support in her work. Sud. 
committees might be: pre-natal (to refer pregnant women to the nurse; help with the 
household work of lying-in mothers, etc.),· child· hygiene (to bring sick infants to the 
clinic, assist at the clinic, etc.), school hygiene (assist during health examination of school
children, etc.), tuberculosis, social work, health education, etc. (document C.H.940). 

The following principles concerning equipment and relationship were adopted. -

, 13. Equipment. - The secondary centre should be fully equipped in accordance with 
the requirements of public health and modern medicine. In particular, there should be: 
a standard Rantgen ray outfit (a mobile outfit as well, if necessary); shower-baths; motors 
for the transport of the staff. 

The Conference considered that failure to provide the staff with the means of transport 
to enable them to do their work rapidly and to reach all parts of their district would reduce 
greatly the scope of their technical work. 

14. Relationship of the centre to other health agencies. - Certain of the agencies with 
which the primary health centre should be in relationship (secondary health centres, specialised 
dispensaries, institutes of hygiene) also form integral parts of the general health organisation 
of the country. In such cases, the proper relationship already exists. With others (establish
ments for treatment and prevention, hospitals, sanatoria, preventuria, . social insurance 
institutions) relationships should be established which will permit the centre to obtain their 
help either directly or through the secondary centres. 
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CHAPTER IV. - SANITATION. 

"Smzitatio11 i11 Rural Districts: The Most Effective and Economical Afethods." 

Sc»lrl.-\RY: General Considerations. . 
A. Disposal of Sewage and Refuse : 1. Dangers of Sewage.- 2. Se~erage Systems.- 3· D1sposal ?f 

Sewer Effluents. - 4 and 5· Purification of Sewer Effluents. - 6. D1sposal of Se~age and Refuse m 
l"nsewered Districts.- 7· Disposal of Manure. - 8. Disposal of Garbage. -. 9- Ammal Carcases_. 

B. Water Supply: 1. Public Water-Supply Systems.- 2. Punty of the Water.---: 3· SuperVISIOn.-

4. Individual Water Supplies. - 5· The Central Organisation. - ~- Fmanc1al Ass~stance. . 
c. Housing: 1. Needs.- 2. Housing Defects. - 3· Methods of 1mprovmg Housmg. - 4· Housmg 

of Agricultural Workers. - 5· Reconditioning of Existing Houses. . 
D. Land Improvements or Bonifications : I to 3· Defimt10n. 4· Results. - 5· Dramage by 

\\"ater-courses. 

GENERAL CONSIDERATIONS. 

The Conference considers that the improvement of rural sanitation which tends to raise 
the standard of life in rural districts is dependent, in the first instance, on economic conditions 
and education in hygiene. 

School-children in rural schools and students in agricultural and normal schools should 
recei!"e health instruction adapted to rural needs and conditions. 

The health authorities, u:lzose work may be facilitated by the private propaganda organisa
tions, should strive to spread the knowledge of hygiene among the people by every available 
means. 

,· The Conference recommends particularly the practice of providing examples of good 
! hygime and sanitation, which should be located where their advantages may be seen and 
' appreciated by the people- e.g., model houses. 
· Cormes in hygiene for builders, contractors and leaders among the rural population are 

particularly effective. · 
, Education stimulates the desire for sanitary improvement; suitable legislation provides 
the means by making cheap credit accessible by grants, bonuses and loans. 

Legislation is not effective without proper enforcement and competent and enlightened 
Sllper~is ion. 

. While the local authorities may be responsible for sanitation, there should be central 
drrection, super.Jision and stimulation. • 

It is ~sse!'tial tha~ there should be co-ordination of the work of all agencies concerned in 
rural samtat10~. Thrs co-ordination implies the co-operation of the technical personnel 
roncerned ( agr_rcultural experts, architects, hygienists, engineers, medical men, do~tors of 
veterrnary medre~ne, etc.). 

The u·ork of rural saniiation should be based on a close study and appraisal of all the 
factors at play. 

Particular emphas_is ~hould be laid on the necessity for rapid and constant means of 
transport and c?mmuntcatron (telephone) in rural districts for the purpose of rural housing 
and health servrces. 

Associations. a11;d institutiV?'s for the improvement of rural life in many fields and, in 
partrcular, assoc1atrons organrsed on a technical agricultural basis are potent means of 
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paganda and achievement and should be led to take an interest in water supply, good housing 
and other aspects of .rural sanitation. The health authorities should co-operate with such 
associations to this end. 

A. Disposal of Sewage and Refuse. 

I. DANGERS OF SEWAGE AND OTHER WASTES. 

Sewage and other wastes are not only objectionable but dangerous, because they frequently 
contain organisms causing disease in man (chiefly intestinal disease). This is also tme of 
liquid household wastes. The danger is in inverse proportion to the age of the material. 

These wastes should either be removed rapidly from human habitations by drains so as 
to prevent danger of contamination or they should be retained for a sufficiently long period to 
ensure the destruction of pathogenic organisms. 

2. ;SEWERAGE SYSTEMS. 

The Conference is of opinion that a water-carriage sewerage system is, in principle, the 
best method of removing sewage. 

Sewers are usually installed in rural communities only where p!4blic water supplies exist. 
The practicability of installing sewerage systems depends on the density of the population, 

the character of the soil and the existing economic conditions. 
Open drains, intended to remove rain water and street washings, may, under special 

conditions and when no better system is possible, be used for slop water and other house 
wastes. Excreta must be excluded from such drains. 

Such conditions are found in industrial rural areas where wastes like phenol ·exert a 
disinfecting action on the contents of the drains. Open drains may also be used for this 
purpose in rural districts other than industrial when nothing better offers, providing they 
are properly fenced off, regularly supervised and the configuration of the surface of the soil 
permits of a rapid flow (hilly districts). 

In making these and other recommendations, the Conference gave due recognition 
to practicability and economy as well as to efficiency. It would be too costly in many 
instances to instal sewers in rural districts where the formation is rocky, or where the 
hou ~es are scattered. 

3· THE DISPOSAL OF SEWER EFFLUENTS. . 

.sewer ej!l14ents may be disposed of by permitting them to flow into a water-course, lake 
or t1dal bastn. 

Such a method of disposal is satisfactory, providing: 

(a) That the quality of the water at a given distance bdow the sewaae orctjall 
is equal to the quality of the water above the point where sewage enters t 

(b) That the dilutio11 is sufficiently great: the rule that the t•olume of the 
stream should never be less than roo times the voll4me of the sewaae prev·io11slv 
cleared of solid matter gives good results in practice. · 

0 
• 
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The svstem of disposing of sewer effluents described above is the simplest and may 
be u;;ed under the prescribed conditions. Obviously, unpurified sewa~e shoul~ not be 
permitted to fl?w _into a stream above or in the neighbourhood of_the pomt at which water 
is taken for dnnkmg-purposes. 

4· PURIFICATION OF SEWER EFFLUENTS. 

Wizen it becomes necessary to purify sewer effluents as in: 

(a) Closely populated rural districts; 
(b) Districts without an abundance of sitrface water: 
(c) Districts 'tdme it is desirable to limit stream pollution to a certainmaximun1., 

a number of methods may be adopted in mral districts. These should be simple, adapted to 
local co11ditions and re<Juire a minimum of care by unskilled staff. These methods are 
meclz:mical and biological. 

A. ~Iechanical Methods.- Tlze simplest mechanical method is the use of fixed racks 
intended to retain the solids. 

Settling-tanks also effect a certain amount of purification depending upon the condition 
of the se-.;:age and tlze velocity of flow in the .tank. 

\\.ith these methods, only matter in suspension is removed. If the water-course which 
receives-the effluent is not too small; this treatment is generally adequate, particularly 
in rural districts where the volume of sewage is slight. It should be remembered that the 
most harmful substances passing into the water-course consist of matter in suspension. 

The simplest mechanical method is to retain matter in suspension by means of fixed 
racks. 

A higher degree of purification may be obtained by using settling-tanks. The time 
required for settling depends on the kind of sewage, but two hours is generally sufficient. 
To avoid evil-smelling fermentations, the period should not exceed four hours. In practice, 
a tank \\ith a capacity of o.62 of the daily volume of the dry-weather flow, the width 
equalling one-third of the length, gives good results. Care must be taken to avoid 
sludge being carried from the settling-tank into the water-course which receives the 
effluent (production of hydrogen sulphide). · 

The disposal of sludge offers a difficult problem in towns, but is a simple matter in 
>mall rural instal !a tions. 

B. Artificial Biological Methods. - These are alwavs preceded by mechanical methods. 
Tile principal artificial biological methods are: • · 

. (r) Sprinkling filters: this is one of the methods best adapted to rural conditions, 
bemg Inexpensive to instal and maintain, requiring little attention and no trained 

. personnel and being capable: of easy repair; 

(2) The remaining methods - such as activated sludge (as at present consti
tuted), contact beds or sand filters- are not adapted to rural conditions. 

r The biological meth~s (both artificial and natural) remove matter in suspension 
fr Jffi the tfflutnt, partly d1s5olve such matter and prevent the putrefaction of the sewage. 
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Moreover, ·the number of disease germs is much more reduced than with mechanical 
methods. Nevertheless, the effluent may still be infectious. . 

In addition to the use of sprinkling filters, certain recent filters known as aero~Ic 
·filters (Emscher) may be recommended. Their chief advantage is that they give a partia! 
biological purification, if desired and may be adapted to very varying conditions. 

5· OTHER METHODS. 

The following methods may also be mentioned: 

A. Subsoil Irrigation; Leaching Cesspools: - These methods can only be used where . 
there is no possibility of contaminating the ground water which may be used as a srmrce of 
water supply. . . . · . . · . 

Subsoil irrigation should be limited to the treatment of small amounts of sewage (effluents 
from single houses, institutions or small settlements) and should not be used where there are 
fissures in the soil. · · . 

Subsoil irrigation should be preceded by some form of mechanical or biological 
purification. . 

When the soil is very fine, it is recommended that sludge should be removed from 
sewage water, so as to maintain the permeability of the soil.. 

' . . 

· B. Surface Irrigation. - This method is one of the best for rural conditions if the sot1 
is suitable, the area sufficiently large, the treatment properly supervised and the cultivation 
of vegetables and fruits, which grow close to the ground, prohibited. 

The main consideration should be the proper disposal of the sewage rather than the raising 
of good crops. 

C. Use of Fish-ponds for Sewage Purification. -· This method might be of· some 
value in rural areas. · · · 

. . : The Conference confined its recommendations to simple methods, as the more com
plicated ones require expert supervision and considerable attention,. both of which are 
J:>eyond the reach of many rural districts . 

. 6. DISPOSAL QF SEWAGE lN. UNSEWERED DISTRICTS. 
' - . . -- ' - - . -. 

The main objects of proper sewage disposal in· unsewered districts are: 

(1) The protection of the surface of the soil;. 
(2) The protection of the SJtbsoil water; 
(3) The protection of the sewage from access of flies. 

These objects can best be attained by the use of water-tight receptacles in a fly-proof 
superstructure. . . · 

:4~ fresh excreta. may contain. pathogenic ·micro-organisms and intestinal parasites, 
provmon should be m_a~e for storage of sufficient duration to destroy such organisms. . 

Methods of provtdtng for such storage are water-tight tanks with two compartmmls for 
alternate use, or double compartment ,tanks of which only the second can be emptied. 
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.4 nothcT method is the ttsr. of pails. As these contain fresh m~taial, some form of dJsin
fcclant should be used, or the contents should at least be covered wzth dry earth, peat or other 
deodorant. 

The pail system operates more satisfactorily when there is ~ pu?li~ system oj co~lection 
11 mi<., proper supervision. As such a system is diffindt to mawtam m rura! dz~tncts •. the 
disposal of the material must unfortunately be left to the householder, u:hose educatiOn m hygzene 
is not usually sufficient. 

Si~rgle-compartment tanks may be used in villages where. a proper srstem of collection 
exists. The contents should be transported in water-tight conlatners to a suztable ~zstance ~md 
properly treated, as, for instance, by placing alternate layers of sewage and drzed peat m a 
large open tank. 

In rural districts where it is not necessary to prevmt the contamination of ground water, 
ordinary u11lined pits may be ttsed. 

The java type of privy, consisting of a deep hole of small diameter, into which basket 
u:ork is inserted, is apparently suitable. It reqttires further study. 

Whate-ver the method of sewage disposal adopted for individual houses, the privy should 
be locatd as far as possible from the well or other source of water supply. 

l!ethods of sewage disposal in unsewered rural districts are the subject of regulations 
in many countries. In some cases, the central health authorities prepare model codes 
suitable for adoption by the competent local authorities. The study of the most suitable 
methods and the preparation of plans and construction of model privies have given good 
results. 

These codes should regulate the minimum distance of the privy from the source of 
individual water supply. In existing codes, this varies from five metres (Netherlands) 
to ten metres (Prussia). 

7· DISPOSAL OF MANURE. 

Solid alld liquid stable manure should be stored in water-tight pits situated as far as 
posstble fron: the house .and arranged in such a way as to expose only the smallest possible 
surface to flus. The p1ts should also be so arranged as to prevmt the contents being subject 
to the u:ashing action of rain-water. 

Manure pit; should be provided with a special .water-tight compartment for the liquid 
tnanure. 

The Co11jerence recommen4s that the P,revention of fly-breeding by measures tending to 
Promote the development of heat m manure pzles should be made tl(e subject of further experiment 
and study. 

Th I~ ~erma~y, a process known as Heis~ver.giirung (h.eat digestion) has been de\·eloped. 
h .e p1t L~ of smalltr area: and t~e manure plle 1s thus bmlt up more rapidly and to a greater 
tght than usua~, the s1des bemg protected by boards. The temperature in the interior 
n.~ tn fermentatiOn reachPS from SO" to 60" C., which is sufficient to destroy fly larvre. 
dr t~ and other methods of p;eve~tin_g fly-breeding require further study. Attention was 

avm to the need for covenng hqmd manure pits (danger of drowning). 
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8. DISPOSAL OF GARBAGE. 

In built-up rural villages, the regular collection and systematic disposal of house garbage 
and refuse is the most effective method. . . 

This material may be disposed of by dumping frequently in thin layers and covermg wtth 
earth, ashes or other dry reji1se. Such a method of collection and disposal requires careful and 
competent supervision.1 

Garbage is a!so a prolific source of flies, and measures should be taken to prevent fly
breeding. 

A safe rule to adopt is to treat garbage as infectious matter and to dispose of it in such 
a way as to prevent the pollution of the Stlrface of the soil, the subsoil by percolation ( groun~
water) and the houses in the neighbourhood by flies which breed in the garbage and to avotd 
bad odours. 

The Conference draws the attention to methods of treating garbage by tanks permitting 
of the development of heat. . 

Incinerating and utilisation plants, while satisfactory, hardly come within the means 
of rural communities. Home incinerators give satisfactory results. 

At Florence, a special concrete tank has· been devised which is easy to build and 
can be madf' in various sizes. The cell is filled with garbage and refuse, moisture is 
added and digestion is allowed to go on for from four to six weeks. Temperatures of 
from sao to 600 c. are developed. . 

The Conference draws attention to methods of treating manure by high temperature 
digestion, which prevents the breeding of flies, and it recommends that this subject should 
be studied. 

g. ANIMAL CARCASES. 

The Conference also draws attention to the necessity for treating carcases of animals 
in accordance with veterinary regulations. 

·Veterinary questions were not included in the agenda, but the Conference desired 
to emphasise the importance of animal carcases as sources of contamination of ground 
water, the soil and the neighbourhood (flies). Attention was also drawn to the need 
for destroying rats. 

B. Water Supply. 

An abtmdant suppiy of pure water in r11ral districts is not only an important jilctor in 
the protection of the health of human beings and of cattle, but is also of great value in the 
promotion of agriwlture. " 

The more immediately accessible the supply, the more freely will it be tlsed by consumers. 
T~e best solution is to. connect the house or farm to the water supply or, more generally, to 
brmg the supply withtn easy reach. 

An abundant supply of pure water has a direct influence on the public hf'alth, as it 
prevents the sprt>ad of water-borne disease It ha.:> also an important influence due to 
the cleanliness it promotes in houses, stables, dairies, etc. 

Wat~r-~upply systems. ai.d t~e farmer by permitting the watering of market-gardens, 
and furmshmg means for Irngabon and for extinguishing fires. 

1 Another ~ethod of disposal is to feed the garbage to pigs, either collectively or on the individual 
farms. When ~h1s ':"ethod IS ad?pted collectively, the collection and disposal is usually lt"t out to a contractor 
whose sole ObJeCt IS the fattemng of the p1gs and who IS apt to neglect sanitary considerations. 
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. I. PITfiLIC \VATER-SUPPLY SYSTEl\15. 1 

(a) For a Number of Settlements. - The central water-supply system distrib!tted to a 
1111 mber of settlements is, when practicable, to be preferred to a smaller syste'!'· . Th~s syst~m 
is to be recomme11ded, particularly in the more populated areas, and for d1st_r~cts. m whtch 
suitable u:ater sources are few, as it permits of the most advantageous uttllsatwn of _the 
potable u:ater. · · . . 

1 The co-operation of a number of villages to secure a joint water-supply system permtts ?f 
:a more ad,·quate plant, git·es the opportunity to employ skilled personnel, and also perm:tts 
I the use of methods of purif ... ation when necessary. In the case of these central water su_ppltes, 
l a11y modern method of purification may be adopted, as it will be carefully applted and 
! s11pen.•ised. 

Collective ~vater-supply systems for groups of villages have developed rapidly in 
recent years in a number of European countries. · · . · 

' These regional or collective water-supply systems are especially numerous m the 
'Netherlands, where nearly five million persons, or 63 per cent .of the population, benefit 
: from the use of a water-supply system. There are twelve collective water systems in 
' operation supplying more than 350 communes and two more systems for seventy-seven 
communes are being installed. In addition, plans for reclaiming the land now under the 
Zuider Zee provide for large collective water-supply systems. · 

This system is also being applied in France ; the plant at Santerre in the Aisne, 
which supplies eighty-nine communes, is one of many. · 

·In Germany, a good example is found in the State of Saxony where the development 
of sources on the rivers l\Iulde and Wilzsch will, in the first instance, provide running 
water for fifteen communities. 

At the end of 1929, there w~re forty-three group-supplies in Czechoslovakia supplying 
214 communities, with a combined population of 206,ooo. · 

The province of Brabant in Belgium has a group supply for eleven communities. 
Group systems are also being constructed in other countries, including Yugoslavia.· 

- A typical example of a great mral aqueduct is furnished by the "Acquedotto_. 
Pugliese". 

The water for this aqueduct is drawn from springs in "Capo Sele" on the Tyrrhenian 
·slope of the Apennines, and it is carried to the opposite slope, the Adriatic slope, passing 
throu~h the Apennines by means of tunnels xoo kilometres in length. The chief canal is 
254 k!l~metres long, and there are eighty- seven reservoirs. - · 

ThJS aqueduct serves districts (Puglia, the Basilicate and Irpinia) with an area of 
2o,ooo square kilometres and a population, chiefly agricultural, of 2,200,000. · · · · · 

In Italy, also, the law of 1928 has encouraged the construction of rural aqueducts. 
;\ffiong those the construction of which was made possible through the provisions contained 
tn the !aw on the Boni.fica Integrate, the following should be mentioned: the aqueducts 
of Istna, lll~nferrato and Sarcidano. The State contributes 75 per cent when the cost 
of construc~mg the channels exceeds the cost of tapping the supply. Otherwise, the 
State contnbutes only 40 per cent. 

(b) For Individual Settlements. -. The source of the village water supply should be 
5.~ected after appropriate investigations in order to secure a water free from the possibility 
0J any dangerorts contamination. 

'. V<,_lume II (~linutes) contains a report by M. KrQI, which gives considerable information on water 
supplies 1n many European countries. 
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The necessitv for ~ny system of purification is to be avoided, as such systems require 
technical supervision, wh~ch is not US11ally available _in rural districts. . . . . . · 

Village water suppltes should be constructed wtth due regard for stmphctty of destgn, 
. economy and ease of operation and maintenance. 

2. PuRITY OF THE WATER •. 

. When treatment is necessary,. it must be safeguarded in every possible way. The lines 
of defence to ensure the purity of the water should be, in order: · . . · · 

(x) Protection of the source; . 
(2) Mechanical purification (sedimentation,· filtration, etc.); 
(3) Chemical purification (disinfection); . 

. ·(4) Inspection and supervision. 

protection of the source and supervisi01t of the supply are necessary in any case. . 
When the water is drawn from rocky formations in which fissures exist (limestone, 

karst), it should be adequately purified. DisinfecUon by chlorine is at present a practical 
soltttion. 

When contamination occ11rs only at rare intervals and for short periods, it is advisable 
to apply chlorine throughottt the year, otherwise, when the occasion arises, th~ apparatus may 
be out of order. · When no danger threatens, very small amounts of chlorme may be used, 
and these may be increased when necessary. · • · · 

When there is any possibility that a u:at~ suppzv may be responsible for an outbreak_ 
of intestinal disease, chlorine should be applied in_~mediately as an emergency measure and 
continued until the investigation is completed. · · ·· · 

. Portable chlo-rinating plants should be available at central institutions for use in case 
of emergency (such as the threatened polmtion of a normally pure water supply). 

3· SUPERVISION OF WATER SUPPLIES. 

Constant supervision ef all public water supplies is necessary. This supervision should 
relate to the sot~rce of the supply, the plant .and the distributing system, as well as to the efftuent, 
and shottld be closest during the seasons when the supply is most likely to- be contaminated 
(dry season.jloods, etc.), . · · · · . 

The personnel engaged in this supervision shottld be trained in the hygiene of water. .. · 

Water-supply systems for-individual villages in Eu~opean countries have also deve
loped rapidly in recent years. · Thus, in the county of Essex, England, the number of 
houses supplied from water mains increased from 2,8ox in a total of 6,897 in 1925 to 
3,735 out of 8,270 in 1929. · 

In Czechoslovakia, from 1918 to 1928, 1,287 kilometres of mains were laid in Bohemia 
Moravia, Silesia and Slovakia, excluding those in large cities. In 1930 and 1931 304 
water supplies were constructed in the whole country. ' 

I~ Denmark, the num~er of rural waterworks increased from 62 in 1900 to 1,200 in 
1924. As ground water IS abundant and electric power available everywhere, small 
systems are the rult>. 



In France, in 1930, 8,604, or 23 per cent, of the communes had w3:terworks in operation 
or under construction, and new requests are being received so raptdly as to overwhelm 
the competent services. · · . . 

In accordance with the law of December 24th, 1928, on the Bonifica Integ_rale, the 
Italian Government has given subsidies to the extent of 75 per cent for constructmg rural 
aqueducts, the cost of which amounts to 21o,ooo,ooo lire. . 

These examples suffice to show the great development of water-supply systems m 
European c01mtries in recent years. Progress in the matter of wat.erworks has followed 
closely the spread of electricity to rural districts. The use of electnc cu.rr~nt and machi
nery pern1its of the use of sources otherwise difficult to develop, and 1t ts cheaper and 
simpler to maintain, requiring practically no skilled supervision. 

4· INDIVIDUAL WATER SUPPLIES. 

These may take the form of wells, springs and cisterns. They should be constructed 
bv qrtalijied persons who have received proper instruction in the elements of hygiene of water; 
oiher&ise, they are apt to be dangerously located, badly constructed and improperly protected. 

The competent authorities should adopt regulations providing for the location, 
construction and protection of individual supplies, and these regulations should be 
adeqrtately enforced. 

Far the guidance of local autharities, a model code should be prepared by the central 
health services. 

Even in the most highly developed countries, most of the rural population must 
depend on individual water supplies -wells, springs and cisterns. It is a very serious 
undertaking for the health authorities to supervise such supplies. Their first attention 
might well be given to individual supplies, which are used by numbers of people -
school wells, public wells, water supplies of shops which deal in food products, etc. 
The construction of model wells at places where they will be seen ancl used by large 
numbers of people is to be recommended. The example of the Prussian Institute for 
the Hygiene of Soil, Air and Water, which gives courses in the hygiene of water to con
t:actors who construct wells, might well be followed.1 Where resort must be had to 
cisterns, the use oi lead conduits is to be a voided. 

5· THE CENTRAL ORGANISATION. 

Progress in f!UZt~ers of u:ater supply m!lst be based on scientific research centralised in 
2 s~rtable argamsat10n, whJC~ thus. constrtutes a hydrological and geological intelligence 
servu-e far the purpose of locatmg surtable sources of water su/Jply and for the collection of 
all other rekvant data. • 

Such an o~ganisatian should, as far as possible, have jurisdiction over all matters affectina 
u;aler supply 1n the State or administrative unit. . " 

. It wr,ulf! _be diffic!fU to ovt;restim~te tl?e advantages of ~ central organisation of this 
krnd. In t•tew of the tnfar'!f«.ltOn at tis drsp_osal for the enttre State or province, and the 
expert knowledge of the specrahsts attached to tt, such an organisation. would be in a position 

1 
The grant of a diploma for these studies would be desirable. 
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to ensure that the existing water sottrces- are utilised to the best advantage and that partial 
solutions of water-supply problems are avoided. 

Such an organisation would plac~ at the disposal of individuals, societies and com
munities technical information and expert advice on matters of water supply and would 
act as a centre for the education of the people in the hygiene of water. 

Examples of the central water-supply organisation recommended by the Conference 
are the Netherlands Government Office for the Supply of Drinking-Water and the Prussi~n 
Institute for the Hygiene of Water, Air and Soil. Institutes·of hygiene in other countnes 
do much the same work. 

The Netherlands Government Office advises the Government on all matters relating 
to the water supply - the grant of subsidies, the examination and preparation of pla_ns, 
supervision over construction and operation of subsidised water systems, the preparatiOn 
of legislation, etc. · 

The office also places its services at the disposal of the provincial and municipal 
authorities in matters of water supply; _it acts as a centre for propaganda and educa
tion in hygiene and carries out hydrological and geological enquiries. 

The Prussian Institute car.ies out similar work. The courses it gives annually to 
contractors who construct wells have been mentioned. 

There is no doubt that central organisations of this kind promote safety, economy 
and <'fficiency in matters of water supply. 

One of the most valuable services they can render is to impress upon rural popula
tions the necessity for abundant supplies of pure water. 

6. FINANCIAL ASSISTANCE. 

_ Many countries have encouraged the installation of rural water supplies by affording 
financial assistance, and have secured excellent results by this means. In the absence of 
such assistance, many municipalities could not have secured a public water supply. Account 
should be taken of this experience. 

c. Housing in Rural Districts. 

I. NEEDS. 

There is urgent need for improvement in the housing conditions of rural districts. 
Progress in this respect is hindered by the lack of cheap credit and the fact that education in 
hygiene in rural districts has not reached a sufficiently high level. 

The housing shortage in cities has led in most countries to concentration on the lwusin u 

problem in industrial areas, and the needs of rural districts have not always received tlz~ 
attention they deserved. 

\ . Good housing_ is a f.u_ndamenta_l ~equirement for rural ~ygiene. It is influenced by 
,soetal.and. econom" condtttons and m Jts turn exerts a strong mfluence on these conditions, 
resultmg In better health and a general elevation of the standard of life. 

I · .H D j •,...,· 2. OUSING EFECTS. 

\The principal defects of rural housing from the paint of view of hygiene are: 

' . (a) f!v~rcrowding. - Good houses are too few. There are too few bedrooms 
m the extsttng houses . . The h?use ma~ .be too small or, in planning it, the existing 
space may ha~e been msuffi~untly utJllsed. Apart from considerations as to the 
necessary cub1c space, attent1on should be drawn to the height reqllired Jar lit• in" 
purposes. "' 
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(b) There is inadequate provision of toilet and sanitary facilities. 
(c) The living-quarters are insufficiently protected from the stables. 
(d) Manure and other sources of poUution and odours are in too close proximity . . 
(e) The house is so located and constmcted as to be damp. 
(f) There is a lack of proper ventilation, lighting and heating. 
(g) There is insufficient protection from mo~q11itos, jli~s and dust. 
(h) There is insufficient exposure to the sun. 

There should be sufficient bedrooms in the houses to permit of separation· of adults 
and children, as well as of the sexes. 

. Stables may be under the same roof as the house, providing there is proper protection 
or separation. The custom of having the living-quarters over the stables is not to be 
recommended. .· · 

If the building is not properly constructed, capillary attraction will cause dampness 
of walls and floors. · · .. 

The area of the windows in proportion to that of the floors is not usually sufficient 
for the admission of light and air. _ c · . • · · · . • 

Open fires without vents are unsatisfactory' and should be replaced by other methods 
of beating. The use of closed, stoves in fire-places, as in Belgium and the Netherlands, 
makes for better heating, less air pollution and economy in fuel, while the advantages 
of fire-place ventilation are preserved. . 

Shady trees are often placed so as to prevent the access of sunshine. 
Water supplies, cesspools and privies are sometimes lacking and frequently inconve

niently situated and badly constructed. If properly planned and built, there is no reason· 
why they should not be situated nearby or even adjacent to the house. · . 

Systems of individual water supply under pressure, if properly designed, are not 
expensive and offer many sanitary· advantages. _ 

The entrance of mosquitos and flies may be prevented by screening windows and 
doors, planning the house without recesses where mosquitos may shelter, placing the 
stables between the house and breeding-places, etc. 

3· METHODS OF IMPROVING RURAL HoUSING 

These are: 

(a) Education; 

(b) Cheap credit and improvement of the economic condition of the farmer; 
(c) Co-operation; 

(d) Legislation, by-laws and regulations, and their proper enforcement . 

. T~e pr~ctic_e of making public buildings models from .the point of view of hygiene and 
sanitatum u h1ghly recommended. · · · · · 

The construction of model houses at numerous strategic points encourages imitation. 
Good housing will appeal more readily to the rural population ~f the plans are prepared 

ajta- a study of local customs and social and economic conditions so as to preserve features 
characteristic of the· district. · · ' 
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. Loans at lotv rates of interest, grants, as well as freedom from taxation, may be provided 
·by legislation, and are potent means of improving rural ho11sing. The award of bonuses for- · · 

·proper constmction yields a large ·return for the investment of small s~ms. _ . 
There should be building codes prescribing minimum requirements in respect of. sJtes, 

exposure, lighting, ventilation, etc. Technical s11pervision and enforce~nt are requJred to 
make these effective, as well as proper preparation by measures of edu~a_tton. 

St~ch enforcement should not be left altogether to the local authorttJes. 
The health authority should hat•e jurisdiction over all sanitary aspects of housing. 

. · The preparation and distribution of standard plans satisfying sanitary reqttirements 
and local needs has given good results and should be encouraged. Such houses should be of 
simple design and. economic const~uction. · · 

. . 
: In ascribing to education an important i.nfluence on good housing, one has in mind 

general culture as well as education in hygiene.. The folk high schools and professional- -
-schools of Denmark furnish a particularly striking example of the influence of general 
education on rural housing. · 

· Legislation which provides for grants, bonuses and loans has played an important 
part in the promotion of good housing in all important European countries . 

. In England, in 1926, the Housing (Rural Workers) Act was passed "to secure a_ 
contribution to the improvement of housing conditions for agricultural ~abourers. and 
other country workers by facilitating the reconditioning of old houses in such a way 
as to bring them up to modern standards of comfort and sanitation ". 

- At the end of 1928, 2,<>70 requests for grants or loans had been received and more 
than [1oo,ooo disbursed. . - - . · · . ' . 

An Agricultural Credits Act was passed· in 1928 providing ·for advances towards 
the construction of cottages, and a new Housing Act adopted in 1930, which entitles 
County Councils, which undertake rehousing, to grants from the Exchequer repayable · 

. in forty years. · · . · - · -· . : 
The Act of 1902 (Woningwet) regulates housing in the Netherlands. This requires 

every commune to adopt by-laws regulating housing, contains provision for the elimination 
of houses unfit for habitation, and provides for advances for the purchase of land and 

_the building of houses to companies, societies and institutions. Up to the end of 1923, 
these advances amounted to about 1.406,ooo,ooo gold francs for 121,595 houses . 
. · In 1916, a law was passed providing loans to agricultural workers for the purchase 

of s~all holdings and the construction of houses. From 1919 to August 1929, 3,164 loans 
were granted for these purposes. _ 
. T~e. 'Central Authorities in 1925 prepared a model by-law for adoption by the l~cal 

authontles. . . . · · · -
The Central Health Service has prepared a series of plans of small houses ·substantial 

but economical, which satisfy the requirements of the Jaw. ' . 
. The effect <?f. all t~ese measures may ~e ju~ged f~om the following: 

In commumtles With less- than 10,0~ m~abitants m December 1899, 36.2 per cent 
of all houses had three or more rooms, while m December 1927 the percentage had risen 
to~. . · -

. As far back as 1886, t~e proble~ of _prol?er housing conditions for agricultur'a.l 
labourers was made the subJect of legislatiOn m Germany.· From 1921 to July 1929 
-lo~~s for ~his purpose in Prus.sia alone ~ere granted for 41,534 houses. In 1930, thirty 
million Re1chsmarks were prov1ded for th1s purpose by the Central and State Governments. 



-52-

Between 1923 and 1930, some 472,200,000 Reichsmarks were utilised for the colonisation 
of agricultural workers 26 343 colonies being established. In 1930, the "Deutsche 
Siedlungsbank " was c~eat~d to facilitate financial transactions in connection \\;th 
such colonisation. . . . 

In France, the "Loi Loucheur " of 1929 provides for the construction or rebmldmg 
of 260,000 houses in a five-year period; one-third of the credits are reserved for rural 
districts. 

The Law of 1929 also deals with housing for agricultural workers. 
In Italy, the budget of the Ministry for National Economy for 1929-~0 contained 

a credit of z,soo,ooo lire for payment of interest on loans for the constructiOn of houses 
in colonies and for agricultural labourers. The various institutions for agricultural credits 
granted loans of nearly 10o,ooo,ooo lire for these purposes between 1922 and 1928. In 
connection \\;th "bonifications ", Italy has made other important contributions to good 
housing in rural districts. 

In 1919, a law was passed in Belgium creating the" Societe nationale des habitations 
et logements a bon marche ", which advances at 2 per cent credit to local and regional 
societies. In 1927, there were 274 such societies, with a capital of about 36,ooo,ooo gold 
francs. The State has advanced the sum of 10o,ooo,ooo gold francs to the National 
Society, and the credits available have been utilised for the construction of 29,877 houses. 

The Government of Czechoslovakia, in 1930, adopted a law to facilitate the con
struction of 20,000 small houses before the end of 1931, by guaranteeing second mortgages 
at low interest, and by additional grants in certain cases. Both forms of assistance may 
also be obtained for reconditioning and repairs. New houses are tax-free for a varying 
number of years; this measure is common to a number of countries. 

In almost all the European countries there are building codes and by-laws regulating 
methods and details of construction. The value of such regulations depends entirely on 
the methods of supervision and enforcement. Supervision by the health authorities 
appears to give the best results. 

An excellent method of improving housing conditions is illustrated by the work of 
the "Genie rural " in France. Plans for a series of improved types of rural buildings 
for properties of various sizes and for different districts were published by the Ministry 
of Agriculture in 1913. Similar work has been carried out in Germany, Italy, the Nether
lands, etc. 

Agricultural associations in various countries have done excellent work along this line. 
Th~ Institutes of Hygiene in seve~al countries have played a prominent part in the 

promotion of good housmg by educatiOnal measures, the construction of model houses, 
the preparation of model plans, etc. 

4· HOUSING OF AGRICULTURAL WORKERS • 
• 

The improvem~nt of housing for agricultural workers presents difficulties which cannot 
b~ solved .b:Y ed.ucail.on and persuasio'.' alone. . Th~ agri~ultural worker is in a particularly 
ueak_posztwn. m thJ~ respect, and suJtable leg1s!atwn, w1th p1·oper enforcement, as well as 
publJc jinancza_l asszstan_ce, are needed to cope with this problem. 

Poor housmg for thJs class accelerates the exodus of the best workers to the cities where in 
many cases more attention has been given to housing for industrial workers, and this in turn 
i<Jwers the stand_ard. of ~ural life and prevents hygienic improvement. 

The ~rgamsatJon sn the different_ countries of sanitary inspection services is desirable. 
Such s17mces should have the authorJty necessary to secure satisfactory housing conditions 
for agrzcult11ral workers and to enforce the relevant regulations. 



-53-

The Conference draws attention to the recommendation of the International Labour 
Office (1921) on this subject. 

The following is the text of this recommendation, which was adopted. by sev~nty-four 
votes to twelve with four abstentions on November ;rsth, 1921, by the third session of the 
International Labour Conference: 

"The General Conference of the International Labour Organisation 
recommends: 

"I. That each Member of the International Labour Organisation, which 
has not already done so, take statutory or other measures to regulate t?e 
living-in conditions of agricultural. worke!s with due re9ar~ to the special 
climatic or other conditions affectmg agncultural work m Its country, and 
after consultation with the employers' and workers' organisations concerned, 
if such organisations exist; 

"II. That such measures shall apply to all accommodation provided 
by employers for housing their workers either individually, or in groups, or 
with their families, whether the accommodation is provided_in the houses of 
such employers or in buildings placed by them at their workers' disposal; 

"III. That such measures shall contain the folloWing provisions: 
"(a) Unless climatic conditions render heating superfluous, the 

accommodation intended for workers' families, groups of workers, or 
individual workers, should contain rooms which can be heated; 

"(b) Accommodation intended for groups of workers shall provide 
a separate bed for each worker, shall afford facilities for ensuring personal 
cleanliness, and shall provide for the separation of the sexes. In the case 
of families, adequate provision shall be made for the children; 

"(c) Stables, cowhouses and open sheds should not be used for 
sleeping-quarters; 

"IV. That each Member of the International Labour Organisation take 
steps to ensure the observance of such measures." 

Full information iiJ. regard· to this recommendation may be found in the report o• 
the International Labour Office on Agricultural Workers' Housing (document C.H. 1020)· 

\...-/ 5. RECONDITIONING OF EXISTING HOUSES. 

Rural housing may sometimes be 'improved by suitable reconditioni11g of existing 
houses. When properly directed and supervised, such reconditioning may yield excellent 
results, sometimes at comparatively small cost. 

!he constru.ction of model village~ and agricultural colonies is of particular interest 
af!d ~mportance Jn respect of rural housmg. The tendency to locate industrial plants in rrtral 
dJstncts shout~ be encouraged, su~h n_ew construction offering opportunities for the building 
up of model v1llages and the appl1cat1on of all sanitary safeguards . 

. . In the planning of these villages and colonies, the Health Authorities should have juris
dJctwn over all matters of hygiene and sanitation. 

The Conference recommends the further study of this problem. 
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D. Land Improvements or Bonifications. 

r. Br:mijicatio11s may be deji11ed as the complete sanitary reconditioning of t~e land 
in areas where the general living conditions of the people are bad, _more espeCJally on 

-accortnl of malaria and other endemic ·diseases which endanger the vital tty of the people. 

2. This wmplete sanitary reconstruction is not liff!ited to land drain_a~;e, but incl!ld~s 
all measures required to bring the land under cultivatwn; and the provmon ?J hygumc 
living conditions for the population by means of a network of good roads, suttable rural 
hortsing, a good water supply, sewagt; and waste disposal. 

3· Under certain conditions it also includes the irrigation necessary for farming purposes, 
u·hich enables the cattle to be housed throughout the year, this practice being indicated in view 
of the campaign against malaria.1 · 

4· Bonifications thus bring about a marked improvement in the standard of livi'!g, 
both economic and hygienic, and should accordingly be regarded as one of the most strikmg 
examples of rural hygiene. · · · · 

. Tlze application of the system of bonifications requires the help of the hygienist. This 
is particularly nec.&ssary during the execution of the work. 

s. The Conference draws attention to the importance of proper drainage by water
courses, and to the serious consequences resulting from the neglect to maintain these properly, 
not o11ly in respect of agriculture, but also in regard to hygiene. 

The term "bonifications " is borrowed from the Italian, as it was in Italy that this 
idea originated, and the word has no exact equivalent in French or English. Bonifications 
are utilised primarily as a means of combating malaria, but this method might also be 

. applied against other endemic diseases which act as a serious drain on human vitality. 
Beginning simply as drainage of marshy areas, bonifications have developed into 

!~e complete sanitary and agricultural reconstruction of a given area, the Italian author
lUes having found that the prevention of malaria required a radical transformation 
of ~he li':ing conditions of the people in an area where malaria prevails. The combination · 
?f mtenslfication of agriculture with the application of all necessary prophylactic measures 
IS known as bonifica integrate. This includes engineering work on a large scale and 
all measures necessary to render the area fit for agriculture- roads, good water, electricity, 
good ho'!sing and sanitation in general. · . 

Y anous laws on this subject have been passed in Italy to define the object, regulate 
the proc\!dure and provide financial assistance in respect of bonifications. The Law of 
December 24th, 1928, provided the necessary credits and set out the programme from 
1930 to 1944 as follows: . 

Hydraulic bonification with complementary work such as 
construction of roads, aqueducts, irrigation, etc. 

Irrigation . . . . . . . • . . . . . 
Rural settlements and housing . . . 
Rural aqueducts . . . . . . . . _ . . 
Roads and water supply (not aqueducts) . 

·Total 

Lire 

4.500,000,000 
8oo,ooo,ooo 
soo,ooo,ooo 
210,000,000 

r,ooo,ooo,ooo 

- 7,010,000,000 
. 

1 By irrigation the pasturag~ may be improved and the cattle may accordingly be kept on the farm 
dunng th~ malanal season. The mosquitos, which convey the malaria, attack the cattle in prcfei-ence to 
human bemgs. The latter are thus protected to some extent. · 
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The State will contribute a total of 4,30o,ooo,ooo lire. The law provides that rural 
water supplies may be subsidised _by th~ State i~ the amou~t of. 75 per cmt, an~ ~hat 
the construction of rural houses m regwns subject to bomficahon may be. subst~s.ed 
by the State up to 30 per cent of the cost. The_ a~ounts ~o be paid by the State m substd~cs 
is fixed at over four billion lire. From the begmnmg unhl 1928, .a tot~! o_f 2,720,00<;J,OOO hre 
was expended for bonifications. This work not only asststs m bnngmg malana under 
control, but also results in the reclamation of large areas of waste land, and promotes 
good housing and other sanitary improvements. 

'In Italy, great importance is attached to "small sc~e ~unifications": These arc 
minor anti-larva measures (drainage of canals and the keeptJ?g m order of _thetr ban~s and 
beds; sprinkling of "paris green" in stagnant waters; weedmg and cleanmg; ~reedm~ of 
mosquito-eating fish- e.g., the gambusia). These measures enable the campatgn agamst 
malaria to be carried into the smallest districts. They are subsidised by the State, and 
arc carried out either by the local authorities or by the landowners. 

In Belgium, about six per cent of the area requires improvement . on account. of 
marshes or periodic flooding. Some 200,000 hectares have been recla~med fr~m the 
sea or protected from invasion by the sea. There are laws on these subJects whtch are 
now in course of amendment and improvement. 

Agricultural associations, such as the Belgian "Boerenbond ",have done much ~o assist 
in tltis work by furnishing technical advice, giving examples of the value of this work, 
educating landowners, etc. The work itself is done by associations of landowners. The 
result of such land improvements is seen in improved agriculture, better economic status 
of the rural population; better housing, the possibility of draining sewage and the 
improvement of public water supplies. 

In France, a distinction is drawn between collective measures and individual measures. 
Collective measures are carried out by the communes with the financial assistance of the 
State. The plans are prepared by private experts or by engineers attached to Government 
rlepartments (roads and bridges department, highways department, rural hygiene 
department) when the communes apply for this assistance. It is paid for in accordance 
with scales of charges, or sometimes is entirely free (rural engineering service). Plans for 
work carried out by the communes must be approved by the competent ministry after 
consultation with the Higher Council of Public Health. On the other hand, the persons 
concerned may form associations for carrying out such work. The State assists and super
vises such associations in the same way as it does the communes. Individual work is 
planned and carried out by the person concerned, subject only to the condition that it i"
in conformity with the regulations. For purposes of example and propaganda, privat; 
indiv~duals may obtain the free assistance of the rural engineering st>rvice in preparing and 
carrytng out schemes of work. The Conservatoire des Arts et J.Utiers provides advanced 
theoretical and practical instruction in sanitary technique, and grants a diploma on the 
results of an examination . 

. The NetherlaJ?-ds is famou.s for _such r~clamation projects and is now engaged on the 
dran~age of the Zu~der Zee, whtch Will provtde f~r a population of some 400,000. The plans 
proytd~ for collective water-supply systems, regwnal planning, and a high level of general 
santtatton. 

In Spain, the problem is one of irrigation rather than of drainage. Special organisations 
h~ve. been created for the drainage areas of each of the principal rivers, and these orga
msatwns are concerned with the most effective utilisation of the available water and 
problems of agriculture, sanitation, etc. Malaria exists in these areas and mu~t be 
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combated. \Vater supplies are being constructed where none existed previously, housing 
is being studied and improved, and, in general. the opportunity is being taken to raise the 
general level of sanitation. The results obtained by the organisation in charge of the 
drainage area of the Ebro have been particularly good on account of the co-operation 
whi~h exists between this organisation, the sanitary administration and the agricultural 
semces. 

These will serve as examples of work of this kind which has been carried out in 
many European countries. \Vhen competent sanitarians are consulted and due regard 
is paid to hygienic considerations, such work results in important sanitary improve
ments in rural districts. 
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CHAPTER V. SUBJECTS FOR STUDY. 

SuMMARY: r and 2. Tr~ining of Health Personnel (Pubiic Health Nurse. Sanitary Engineer).·-· .3· Problems 
studied by the Schools of Hygiene: (a) Cost of Medical-Social Services; (b) Manure and Flies; (c) Typho1cl 
Infections; (d) Milk. - 4· Study of Housing Conditions. - 5· Rapid Transport of tbe S1ck. --- .... 
After stressing the impo,tance of the technical qualific~tions of l?ublic health personnel 

and asserting the need for public health nurses and sanitary eng~neers, the Conference 
dralt with the qi1estion of their professional training. 

· (I) 'The Conf~rence considers that the programme of public health nursing-schools should 
be studied by the competent commission of the League's Health Organisation, and sugf?ests 
that the _Council of the League of Nations should refer this study to the Health Com1mttee. 

· (z) The Conference considers that the programme and methods of training of san~tary 
engineers in the d~fferent countries should also be studied by the Health Organisation, and 
suggests that the Council of the League of Nations should refer this study to the Health 
Committee. · 

The chief object of the Conference was to discover economical and effective forms 
of health organisation; it was naturally bound to r~commend investigations as to the cost 
of medical-social services in relation to their efficiency. · · 

(3) The Conference considers it would be advisable to secure further information on the 
cost of rural health and medical services, and recomiJfends that such studies on a uniform plan 
should be carried out in rural districts by the various schools of hygiene under the auspices 
of the H ealtl~ Organisation of th~ Leagu~ of Nat ions. 

The Conference dealt with other subjects of a technical and economic ch.aractcJ 
relating to sanitation: (a) the disposal of human excreta, (b) the campaign against flirs 
cpming from manure and (c) the expert examination of drinking-water and sewage. 

. 4· The Conferenc~ recommends that the study of the following subjects of particular 
'nterest to rural sanitatton should be undertaken 14nder the auspices of the Health Organisation 
of the League of Nations by the various schools of hygiene and institutes for the hygiene of 
water: · · ·· · . 

(I} The treat~ent of excreta of human origin (types of privies, particularlyl 
the Java type pnvy) ; · · · 

. (2) Heat treatment of garbage and manure to prevent fty-,breeding; 

(3) Methods of testing and analysing water and sewage in use in the different 
countnes. · . . . . . . 

Th~ meeting of ~he directors of European schools of hygiene considered these diffrrent 
suggestions a~d decided to take up (und~r the auspice~ of the Health Organisation of the 
League of Nations) the study of the followmgproblemswith the collaboration of the different 
schools of hygiene and research institutions: . . 

~ The text in italics is th~ only one formally approved by the Conference. 
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(a) The cost of rural health services as compared with their effi~iency. -
This amounts to a practil'al demonstration, on the spot, of the economic value of 
the recommendations made by the Conference; 

(b\ l\Ianure and flies.- This is a big problem connected w~th the ~ons!ng 
problem and comprising the disposal of human excreta, expenments m h~gh 
temperature digestion of solid sewage and all methods employed for preventmg 
the breeding of flies in manure and garbage. 

(c) Milk in rural districts. - This problem is connected with the hygiene 
of foodstuffs, infant mortality and many diseases (infectious or due to weakness). 
This problem was not included in the agenda of the Conference, but is sufficiently 
important to deserve special study. 

(d) Typhoid infections. - This important rural problem is connected, on 
the one hand, with the problem of milk and, on the other hand, with those of 
water supplies and flies. 

(e) Methods used for the analysis and expert examination of water- supplies 
and sewage. Description and comparison of the standards employed in different 
countries; improvement of methods. 

5. The Conference adopts the report of the meeting of directors of schools of hygiene, 
1dzich proposes that, under the auspices of the League of Nations, the following problems 
should be studied by various schools and institutes: 

(a) The cost of health services; 
(b) Mam1re and flies; 

(c) The milk problem in the countryside; 
(d) Typhoid infections; 

(e) The expert examination of drinking-water and sewage. 

6. The Conference recommends that the study of housing conditions in rural districts 
proposed by the Third Committee should he referred to the International Labour Office and the 
ln!ernatimzal Institute of Agriculture, in collaboration with the Health Organisation of the 
League of Sations, lt·hen questions of hygiene are involved. 

. 7· Th~ C_onference draws attention to the importance of the rapid transport of the sick 
1n rural dzst~tcls, and ~onszders there would be advantage in the international adoption and 
use of a speCial sound szgnal for motor ambulances. The Conference su~gests that the Council 
nf the Lea pre of 1\'alions might refer the studv of this subject to the Leagz~e's Oruanisation for 
Transit and Communications. · " 
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CHAPTER VI. - VALUE OF COLLABORATION BETWEEN THE 
PROFESSIONS AND GROUPS CONCERNED. 

8 The Conference desires to emphasise the importance for rural hygiene of close colla
boration between administrators of public health and assistance, agricultural experts, engineers, 
architects, medical officers and practitioners, representatives of health insurance institutions, 
agric11ltural associatio-ns and private health agencies. · . 

-.· The Rural Hygiene Conference has furnished a striki11g illustration of the fruitful results 
of such collaboration, and this collaboration begun under the auspices of the League of Nations 

· should be continued and extended. · 



[Disrtibutsd to th; Council a~d Offi;ia/No: C.473. M.202. 193i. iii (Yof.If~ 
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FOREWORD. 

The Report of the proceedings of the European Conference on Rural Hygiene 1s 
contained in two volumes : 

Volume I is devoted to the Recommendations made by the Conference ; 
Volume II contains the Minutes. 

The present volume (Minutes) consists of an introductory chapter on the preparation 
·for and constitution of the Conference, followed by a series of chapters containing the 
Minutes of the plenary meetings of the Conference and of the Committee meetings. 

Annexes concerning the reports and documents distributed to the Conference 
appear at the end of this volume. 



CHAPTER I.- PREPARATION FOR AND CONSTITUTION OF THE 
CONFERENCE. 

· Volume I (Chapter I) gives a brief history of this qu~stion. Preparations for the 
Conference were made by the Preparatory Committee. 

T~is technical work is summarised in the printed report entitled : " Principles 
govermng the· Organisation of Medical Assistance, the Public Health Services and 
Sanitation in Rural Districts ".(document C.H.1045). This report served as a guide to 
the Conference. The Preparatory Committee's technical recommendations are reproduced 
as Annex 1, so as to make intelligible the reading of the Minutes of the Committees. 

The agenda of the Conference included three chief questions : 
• 

. {1) Guiding principles and suitable methods for ensuring effective medical · 
assistance in rural districts ; 

(:z) The most effective methods of organising the health 1ervices in rural 
districts; 

(3) The sanitatio'! !>f rural districts : the most effective and economical methods. 
The first volume (Chapter l) shows how the Preparatory Committee sub-divided 

these three great ·problems and describes the methods adopted in studying them. 
The Preparatory Committee also considered the preparation for the Conference 

.from the administrative standpoint and drew up Rules of Procedure.1 

· The Rules of Procedure of the Assembly were adopted for the Conference, except 
in regard to certain provisions suggested by the Preparatory Committee (document 
C.H.1037). To facilitate the discussion, it was decided that consideration of the three 
items on the agenda should be divided between at least three committees. At their request, 
representatives of private international associations concerned in the promotion of rural 
health were allowed to address the committees. 

Seven Rapporteurs were appointed to report in the following subjects : 
1. Medical Assistance (Professor Jacques PARISOT, Professor of Hygiene and 

Preventive Medicine at the Faculty of Medicine, Nancy) ; 
2. Organisation of Public Health Services (Professor STAMPAR, Inspector

General of Health, Belgrade); 
3. Co-operation of Healt~ Insurance Institutions as regards (1) an~ (:z) 

(M. UNGER, Director of the Un10n of Rural Health Insurance Funds of the Retch) ; 
4· Disposal of Sewage (M. BiiRGI!R, Prussian National Institute for the Hygiene 

of Water, the Soil, etc., Berlin); 
5· Water Supplies (M. KauL, Director of the National Bureau for Water Supply, 

The Hague). 

1 The complete text of the proposals made by the Preparatory Committee is given in documents 
C.L.301.1930 (Annex); C.H.9sz, C.H.1037 and C.H.I045· 
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. 
6. Housing Problem (Mr. H. R. HooPER, Engineer, Chippenham); 
7. Land Improvements (" Bonifications ") (M. BuTTINI, Technical Adviser 

to the Ministry of Labour, Rome). 

It was decided that the m~mbers of the Preparatory Committee should hold themselves 
at the disposal. of the Conference.1 

LIST OF DELEGATIONS AND OBSERVERS. 

President: 
Professor Gustavo PITTALUGA, Director of the National School of Hygiene, Madrid. 

Austria: 

M. Kart" LERCH, Representative of the Tiroler Landeskultu"at, Innsbruck. 

Belgium: 

M. Julien VAN DER VAEREN, Secretary-General, Ministrr of Agriculture, and 
Member of the· Health Council, Brussells. 

Dr. Jacques SPAAS, Government Health Inspector, Hasselt. : ' 
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CHAPTER II. - MINUTES OF THE PLENARY MEETINGS. 

FIRST MEE:riNG (JUNE 29TH, 4 P.M.) 

Opening speeches by 1\1. Avenol, Deputy Secretary-~ne~l of the League of Nations, and Professor 
Pittaluga, President of the Conference. - ConstJtutlon of the Burea~, - Speech by P~ofessor 
Leon Bernard, Vice-President. - Appoinnnent of the Committee on Credentials. -
Constitution of Three Committees. - Rules of Procedure of the Conference. 

President: Professor G. PITTALUGA 

. 
Welcome to Members of the Conference. 

l\1. AVENOL (Deputy Secretary-General) spoke as follows : 

1\lr. President and Gentlemen,- It is a pleasure to be able to welcome the numerous 
delegates from various European countries, as well as the observers nominated by non
European countries, met to study the immense problem of rural hygiene under the three 
aspects of medical assistance, the organisation of health services and the sanitation of 
rural districts. 

The Health Organisation of the League of Nations, under whose auspices you meet, 
has already had occasion to deal with rural hygiene problems ; but this, ifl am not mistaken, 
is the first international Conference convened to discuss such questions, and this meeting, 
due to the initiative of the Spanish Government, seems to me a further proof of the 
League's interest in agricultural life and economy. 

Why, in the case of this international Conference, has the League of Nations 
restricted its scope to Europe ? I believe it is due to the technical motives which 
apparently swayed those responsible for the Conference. 

Men of your experience do not need to be told that no public health organisation 
can possibly afford to ignore two primary factors- social customs and the organisation of 
public administration ; and it is my belief that, despite the differences of language and the 
divisions due to national frontiers, you will elicit and keep before you throughout your 
proceedings, the fact of the essential unity of Europe -in your case, agricultural Europe. 

Modes of life, geographers say, cannot be segregated into water-tight compartments 
by frontiers, and, whether they represent the closely populated towns of the Mediterranean 
or the pastoral population of the Alps, Carr.athians and Balkans, or the scattered villagers 
or big land-o~ers <?f the p!ains, there w11l alw~ys ~e a number of delegations capable 
of amalgamatmg the1r expenences and co-operatmg m the search for practical improve-
ments in rural hygiene and housing. · 

N?~ will .any of you be perplexed by the form or the J?Ode of action of public 
authonues wh1ch can all be reduced to a few. standard types, d1ffering only very slightly 
from one another. Your task, _gentle~en, wlil ther~fore be correspondingly simplified. 
You have not met to draw up mternat10nal conventions, but merely to co-operate with 
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one another and to find, in the common fund of collective experience you arc about to 
create, the strength needed to speed up progress in your own countries. That will be a 
very valuable international achievement .. 

. I referred a moment a~o to the unity of European life which is at the basis of our 
Conference ; but this unity 1s not perfect, it contains serious inequalities. The conditions 
of rural life have not progressed to the same degree everywhere ; some countries arc a 
hundred years behind, and the level of economic life is br no means uniform. 

Nothing, perhaps, can better adjust the inequalities m European rural conditions 
than the profound changes which you will introduce into everyday life- better ventilation, 
better lighting, greater comfort and better health, larger requirements, and thence more 
extensive economic relations, narrower. margins between poverty and wealth among 
peasant populations ; such, gentlemen, may be the result of your deliberations and recom
mendations. I am confident that your work will be an effective contribution to enhancing 
European stability, and that you will identify yourselves closely with the League's efforts 

·to consolidate peace. 

· The President'• Openinr Speech. 

The PRESIDENT spoke as follows : 

· May I express the unanimous feeling of all the.delegates and members of the Confe
rence and thank you for the noble sentiments that you have just voiced in the name of 
the great institution which· has convened our Conference here ? 

Ladies and gentlemen, I do not think that my only task should be to repeat the usual 
formula and merely welcome you here. We are assembled in this place in order to 
accomplish a common task. Our personal endeavour becomes insignificant in comparison 
with the great object which has brought us together. It is our intention no~ to separate 
until this first Conference on Rural Hygiene, limited though it be to European countries, 
has given the whole world, and particularly the Governments and their technical or 
administrative organisations, concrete guidance on certain points which will enable them 
to arrive at an actual change in the present state of things so far as concerns all matters 
connected with the hygiene of the rural population. 

Let us therefore con~der more closely what is, in fact, the task of our Conference. 
Is it a task of a technical character, of a purely scientific character, or rather of a social 
and political nature ? 

It is only too obvious that these various forms of activity of the human spirit, these 
different ways of dealing with facts and directing our efforts in order to adapt the external 
reality and our environment to our aspirations and our ideal, are constantly approaching · 
each other. It is, indeed, too evident that to-day it is impossible for us to contemplate 
a task such as ours ·unless the technique and the scientific data which arc at the basis of 
the culture and activities of all of us are directed or turned towards aims of a social and 
political nature; or, if you like, unless questions of a social and political character exercise 
an influence over our thoughts, even when we are endeavouring to solve problems which 
we regard as exclusively technical or scientific. 

I would even like to remind you that the sine qua non for actually carrying out part 
of our aspirations in the field of public health consists in never losing sight of the reciprocal 
influence and limitations of these two different forms of our mental activities - on the 
one side, scientific and technical knowledge and activities ; on the other side, knowledge 
and activities of a social and political character. 

If we closely examine the history of the successive changes and improvements which 
have been brought about in the life of mankind during the last fifty years, we see that the 
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development of the towns and the attempts of heal~h e~pe~s to solve the gr~~ter part 
of the problems connected therewith have been pnmanly mflu~nced by pohucal .and 
social laws and have been the logical consequence of the predommance of the workmg
class factor' and of thefhenomenon of industrial life during this period, under the pressu.re 
of the requirements o the mass of mankind in the neighbourhood of the great industnal 
centres and later under pressure from, or as a result of, the needs of the working-class 
commu'nities and even of the political parties which have represented them. I would 
remind you that we largely owe the solution. of the problems of ur~an hygiene to the sil;nul
taneous existence of these factors of a social character and the Improvement of samtary 
technique on the basis of biologi~ science. Urban hygi~ne, at least fro~ the theoretical 
point of view, has already been given almost all that science and. techmque can put at 
the disposal of administrators and organisers for the purpose of solvmg the great problems 
connected therewith. 

Let us, on the other hand, consider the situation from the point of view of rural 
hygiene. During the eighteenth century, the myth of the happiness of rural life was 
glorified. The joys of village life, the quiet existence in the country, and the advantages 
of agricultural work were set forth as an ideal situation from the point of view of mind 
and body. This ideal picture, conjured up by means of traditions dear to those who 
remember Virgil from their college days, has not stood the criticism of a more positive 
examination. Unfortunately, the real facts are quite different. · 

We are now in a position to assert that, if the rural population had not the great 
natural health-producing factors (the light of the sun and fresh air), their conditions of 
life, in so far as these depend on domestic or social factors, would be worse and lead to 
conditions of an organic character involving much more hardship than the conditions of 
the town populations. 

In most European countries, almost all problema connected with the living conditions 
of the agricultural populations are still unsolved. There is always congestion. Direct 
contact between mankind and animals in rural life gives frequent occasion for infection 
and dirt. The bodies of children and of adults are constantly liable to be contaminated 
by the earth, by utensils and by work. · 

As always, the great stages of the history of the world are marked by sudden revela
tions which, at a given moment, display realities which were concealed by the illusions 
derived from traditions and myths. 

It was the great war which brought out the sad and painful realities of peasant life 
and the serious hygienic requirements of the rural population ; since the great war brutally 
emphasised, from a demographical point of view, the primary importance of the rural 
popul~tion, ~nd, throug_h statistical data relating to the. mortality and morbidity of certain 
!nfectious diSease;;, obhged the ~overnments to realise the great danger which arises 
If one does not gtve all the attention that they deserve to the problems of public health 
in agricultural and rural populations . 

. We also owe .the demons.tration. of the ~normous advantages and positive results 
which we may achieve by dealmg senously With these problems to the work carried out 
after the war by Governments and agricultural organisations in certain countries of 
Europe which were amongst those which suffered most from the storm. 

It wa_s necessary .to remedy this s_tate of things; we are going to make an effort ; 
we are gomg to contnbute to the soluuon of these problems. 

W~en on this poi!lt, I need hardly remind you of the words of Lessing : " Men should 
not_ be judged by their success, but by the effort that they make in order to succeed ". 
ThiS should be o~r motto! we are met here ~o make that effort. We cannot yet say whether 
we shall succeed m our dtfficult and comphcated task. Nevertheless, we are going to set 
to work, and I am sure we all hope that the results of our labours will be accepted by the 
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Governments that you ·represent, and that they will enact effective legislation based ·on 
what we are doing here. 

The Spanish Government-thatisto say, the Government of a nation whose agri£ul
tural life is extremely developed, being much struck by the de facto situation that I have 
just briefly outlined before you, was desirous of defining the principles and methods 
according to which technical steps should be taken to ameliorate the life of the agricultural 
worker. 

That Government realised that a rational programme should form the basis of the 
reconstruction of rural districts in accordance with the conceptions of modern hygiene ; 
and that, in a harmonious programme of this kind, sanitary conditions should be given 
their full importance in the same manner as financial and economic considerations, 
means of transport and means of communication, public education and popular instruction. 

This Conference has met as the result of the effort to remodel her internal life 
undertaken by Spain and of the proposal which the Spanish Government submitted 
to the League of Nations and which the Council accepted. I am of opinion that this 
Conference should study the problem of rural hygiene without, however, omitting to 
take account of its relations with the factors which I have just enumerated and which 
have a very great influence on the health of the peoples of the world. 

Other bodies and other Commissions belonging either to the League of Nations 
or to the two great international organisations which are represented here are dealing 
with these other factors, the study of which has been subdivided under various heads
agricultural credits, wheat markets, education, health insurance, improvement of commu
nications and transport, etc. 

Such an international technical co-operation cannot but be to the benefit of the rural 
population and, indeed, to the benefit of all the populations of Europe and of the whole 
world. 

Future historians will note as a characteristic of our epoch this evolution towards 
a closer and closer organisation of international relations. We are living in a period in 
which it is recognised for the first time that a nation cannot live in complete isolation 
outside the community formed by the worldwide body of nations. 

I have certain reasons to think that health experts will not lag behind this movement 
and that the results of this Conference, when utilised by certain Governments, will not 
only improve health conditions among rural populations but will also serve as an example 
to show once more the fruitful results of an international collaboration in a technical 
sphere. 

• • • 
Let us remember that we are not going to lay down rules and principles with a view 

to stabilising an existing state of things, but that we are going to change the existing 
state of things in so far as we are able to do so and to promote progress. We are going 
to endeavour to lay down a programme calculated to enable the various countries to do 
better than the best that has been done before. We are faced by a high death rate, by a 
very large morbidity, by the absence of sanitary organisation and by the fact that country 
people do not understand rural hygiene. 

It is impossible to provide for every detail of a programme which can be applied 
to the rural districts of all countries. Conditions differ too much as between one country 
and another, and even in different parts of the same country. 

What we should do and what we shall do is to lay down the general principles which, 
in accordance with modern conceptions of hygiene, should form the basis of health 
organisation and of work for the promotion of public health in all countries. 

We do not pretend to be able to solve every problem of rural hygiene; there are 
some of them which will require further study and research. · 
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. It is very fortunate that the Health <?rganisation of the .~agu~ of Nations constitutes 
a permanent organisation, thanks to wh1ch the health admm1strat10ns .of EuroP.e - and 
of the whole world - are enabled to continue the study of these questions until they are 
ripe for a solution. . . 

Some of these problems are mentioned in the report of the Preparatory Committee, 
which is before you. I should like ~o dra~ your atte'?'tion bot~ to these problems and to 
the report itself, which I am sure w1ll ass1st you considerably m your work at the Con~e
rence. This report puts a lofty ideal before you. I am sure, however_, that your so~e des1~e 
is to seek an ideal even more lofty. The report does not confine Itself to defimng th1s 
high ideal, it also takes ac~ount of the co;'lditions, both econo~c a!ld ~ractical~ which 
we must always bear -~ mmd when carrymg out C?ur s~hemes m da1~y life, part~cularly 
during a period ~f. cr~1s. The Pre~ar~tory Comm1tt~e IS ~mly conv~nced t~at, m most 
countries, the apphcat10n of the pnnc1ples set forth m thiS report will not mcrease the 
cost of work for promoting public health, but, on the contrary, make it more efficient. 
I allude here rather to methods of organisation than to strictly sanitary work. It is obvious 
that improvement of water supply, better housing, and increase in the number of hospitals 
in rural districts, will lead to an increase in the amount of money that is spent on promoting 
health. This, however, is no longer true when we consider the organisation of health 
services in itself. Experience has always shown that, for the same expenditure, the work 
is better done when you substitute a small number of highly qualified officials who give 
all their time to their work for a large number of imperfectly qualified persons who Only 
do this work during part of their time. 

Furthermore, you will find all through this report the recognition of the principle 
that the country dweller should be helped in such a way as to make him able to help 
himself. Explain to him, for instance, how desirable it is to have a healthy house, and 
lend him money at a low rate of interest and he will im~rove his own housing conditiqns. 
Make him understand the value of good medical adv1ce, post an adequate number of 
efficient doctors in rural districts, and, whenever he is at all ill, he will call in the doctor. 
The value of education, of encouragement, of propaganda and of incentive is shown on 
almost every page of this report. The success of our health work in every country depends 
on popular education in health matters. No one can deny this axiom. 

You doubtless desire to know how this report was prepared. The Council of the League 
of Nations entrusted the task of{reparing the documents for the Conference to a Prepa
ratory Committee composed o twelve experts belonging to ten different countnes. 
Some of these experts are directors of their national health administrations, others are 
in charge of important health institutions, and one of them, Dr. Madsen, is the 
President of the Health Committee of the League of Natiom. The Preparatory Committee 
prepared an agenda for the Conference, which was adopted by the Council. It also 
suggested the subjects tha~ might be included under. each head of the agenda, since the 
Conference was to deal With the study of the more Important aspects of rural hygiene. 
When !he repor_ts on each o~ the items of the agenda .w.ere bein~ prepared, the Preparatory 
Comrmttee dec1ded to call m experts. It was of op1mon that 1t would be most desirable 
to lay doyro on a basis sui~ble f~r international acceptance the guiding princifles to be 
followed m respect of med1cal ass1stance, health services, and sanitation in rura districts. 
Fort~ reason, the Preparatory Committee asked the Health Organisation of the League 
of N~uom to convene groups of experts with a view to preparing reports on the three 
questions on the agenda. • 

_The ~xperts who prepared. the report on. medical assi~tance met at Geneva in M~y. 
~e1r cha1rman was Dr. Kon~1ch, of the Re1chsgesundhe1tsamt of Berlin. There were 
rune experts present representmg health services, public relief organisations the medical 
profess1on, and rural health insurance institutiom. Mter a careful study a~d a detailed 
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discussion, the experts prepared a report which was unaflimously adopted and which yo~ 
will find in the memorandum of the Preparatory Committee. It deals with staff, institutions 
and methods ; it shows the value of health insurance institutions in connection with free 
medical assistance ; it fixes the responsibility of the various organisations in respect of 
medical assistance and it quotes examples which fully illustrate the conclusions at which 
the experts arrived. This report will be the practical basis on which you will discuss 
medical assistance. It may be extended and amplified, but I am sure you will not disagree 
with its conclusions, which I tru€t you will regard as being the documentary basis for your 
discussions. . . 

The report on the organisation of health services (second item on the agenda) was 
prepared by one of the Committees of the Health Organisation of the League of Nations, 
the Committee on Rural Health Centres, under the chairmanship of Professor Chodzko, 
member of the Health Committee and Director of the National School of Hygiene at 
Warsaw. This Committee held two meetings, one at Budapest and one at Geneva. 
Seventeen experts collaborated in the work of the Committee, and I am sure that, after 
studying its reports, the Conference will agree that the Committee has done its work 
well. For the first time, the guiding principles of modem health services in rural districts 
have been clearly laid down. This is an extremely difficult question, as in many countries 
the organisation of the health services is based on the general system of health adminis· 
tration and professional assistance, which is rooted in the traditions, customs and mentality 
of the nations concerned. Contrary to what might have been expected, instead of finding 
themselves divided in their opinions, the experts succeeded in laying down the principles 
applicable in all countries, the realisation of which will certainly improve the results 
achieved in the sphere of health. I am sure the Conference will agree that this is the most 
difficult question with which we have to deal, and I will ask the delegates to weigh most 
carefully the views of the experts who have done such arduous work on such a difficult 
question. · 

Finally, a group of experts on sanitation in rural districts met at Geneva under the 
chairmanship of M. Vignerot, Chief of Rural Engineering in France, to prepare a report 
on the disposal of sewage, water supply, housing and bonifications. This meeting was 
attended by thirteen ex{lerts from twelve different countries, and you have the results 
of their work before you m the report of the Preparatory Committee. They call for certain 
comments. Based as they are on recent experience in the most advanced European coun
tries in connection with one or more aspects of sanitation in rural districts, they lay down 
the principles which might be applied by any Government or administration desirous 
of obtaining good results economically. We can scarcely overestimate the value of some 
of these principles from the point of view of human welfare in rural districts. 

A good supply of drinking-water and good housing, or, in certain circumstances, 
the complete system of sanitation of the soil, which is called in Italy bonijica, will, if 
rendered general in the rural districts, make it possible to improve the standard of life 
and mitigate the ravages of disease. . 

Mter examining these . various reports, the Preparatory Committee unanimously 
decided to adopt them and submit them to the Conference. For this reason, they are 
included in the printed document prepared by the Committee for your use. The principles 
and conclusions contained in this document represent the work of more than fifty experts 
in the various branches of hygiene, and the document is based on the study of some sixty 
reports on health and sanitary conditions in various European countries. However, 
these documents call for certain explanations and comments, and the Preparatory Com
mittee therefore decided to ask the Rapporteurs to explain in rather more detail the 
conclusions of the experts. · 

In submitting these proposals, the Preparatory Committee did not desire to restrict 
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in any way the liberty of action ·6£ the members of the Conference. I beg to propose, on 
behalf of the Preparatory Committee, that, after taking note of its report, hearing the 
Rapporteurs and holding a general discussio!l in plenary meeting, the ~nference .should 
refer the detailed examination of each question on the agenda to a spec1al committee or 
section. . .. 

· Professor Parisot, of the University of Nancy, will be Rapporteur for med1cal assis
tance the first item on the agenda; and Dr. Stampar, of Yugoslavia, for the organisation 
of he:Uth services, the second item on the agenda. As the work of the social insurance 
organisations is connected with both these points, Dr. Karl Unger, Director ofthe National 
Union of Rural Health Insurance Institutions of Germany, has kindly consented to report 
to you on this aspect of the question. Professor Burger, of the Prussian State Institute 
for the Hygiene of Water, Soil and Air,. will discuss the .conclusions of the experts on 
the disposal of sewage. M. J. M. Krul, D1rector of the Nat10nal Bureau for Water Supply 
at The Hague, will report on water supply; aild Mr. Ross Hooper, of the British Mimstry 
of Health, will speak on housing, and Dr. L. Bonamico on bonifications. 

For obvious reasons, the examination of rural conditions and the technical means 
of improving them has, for the moment, been confined to Europe. In spite of the con
siderable differences which exist even between the various countries of Europe, and will 
always exist in view of climatic, agricultural and ethnological diversity, etc., it is safe to 
say that the type of agricultural life in the various countries can be made the subject of a 
general critical examination such as will allow us to lay down general rules and indications. 
It was difficult for the moment to apply this criterion to the other continents in which 
rural conditions are still widely different from those which characterise Western civilisation, 
with all its drawbacks and defects. · 

I am happy, nevertheless, to be able to say that many other countries in America, 
the Far East, Africa, etc., have sent qualified health experts and administrators who propose 
to follow the work of our Conference in the capac1ty of observers. This doubles our 
responsibility, as we shall not only have to give clear expression to the conclusions at 
which we arrive, for the benefit of our administrative departments and Governments, 
but must also bear in mind that the interest and attention of the whole world are concen
trated on us and that our efforts are expected to yield the broad outlines of a programme 
capable of being carried out in the future, even in the countries farthest removed from us. 

Ladies and gentlemen, the great honour done me by the Council of the League of 
Nations in appointing me President of this European Conference on Rural Hygiene has 
placed a heavy responsibility on my shoulders, of which I am sure I shall be able to acquit 
myself with/our wise help. 

I shoul like to point out that certain countries of Europe have reached a really high 
level in the matter of rural hygiene and agricultural conditions. But we must not aim 
too high. We must not listen to counsels of perfection during this Conference. I would, 
however, like to express the hope that the proposal made by the Government of that 
great agricull';lral country, Spain, the scope of which has been appreciated and extended 
b:y: the Council of t.he Lea~e of Nations, which has identified itself with it and organised 
tlJ!s Conferenc~, will be. e~mently successful, under the inspiration of the historic indus
triousne~s and mt~nse v1tahty of the admirable little country which is giving us hospitality 
a!l~ . Wh_Jch supphes a microcosm of all the memories, traditions and hopes of our 
CIVIlisation. 

Vice-Presidents of the Conference. 

The PRESIDENT, _speaking on behalf of the Preparatory Committee asked the Con
ference to proceed With the appointment of Vice-Presidents, and submitted the following 
namea : 
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Professor KoNRICH; of the Reichsgesundhdtsamt ; . 
Professor Uon BERNARD, President of the Superior Health Council of France; 

· Senator DB MICHELIS, Italian Government Delegate on the Permanent Com
mittee of the International Institute of Agriculture ; 

Dr. CHODZKO, Director of the School of Hygiene, Warsaw; 
·Dr. ·CARRdRE, Director of the Swiss Federal Health Service ; 
His Excellency M. FIERLINGER, Permanent Delegate of Czechoslovakia accredited 

to the League of Nations. 
M. DE MICHELIS thanked the President, but asked to be replaced by Dr. Lutrario, 

member of the Health Committee, who was, he thought, better qualified to collaborate 
with the other Vice-Presidents. 

The PRESIDENT said that, if the Conference agreed, the request would be complied 
with.. . · 

· The President'• proposal, amt111ded as requested by M. de Michelis, roas approved. 
Professor Leon BERNARD said all the delegates proposed by the President were glad 

to accept the offices entrusted to them; particularly as under Professor Pittaluga's effective · 
chairmanship their task would undoubtedly be a light one. It was nevertheless a great 
honour, and he felt he was speaking for all his colleagues in thanking the President. 

They were equally grateful to the President for the valuable observations he had 
made regarding the purpose of the Conference. Among all the meetings held on the 
initiative or under the auspices of the League, none could better serve the moral interests 
entrusted to it and none was more in consonance with the special aim of the Health 
Organisation- to help to increase the well-being of the nations ; that explained the appro
priateness of a member of the Health Committee of the League expressing his Govern
ment's desire that the present Conference should be convened. He was referring, of 
course, to their President, Professor Pittaluga, and it was a great pleasure to him, speaking 
on behalf. of all his colleagues, to congratulate and thank the Spanish Government .and the 
President - who was doubtless responsible for his Government's proposal - for the 
action they had taken, action in which they were all proud to participate. From his 
personal knowledge of the distinguished services the Prestdent had already rendered to the 
Health Organisation, Professor Bernard felt convinced that their proceedings would be 
conducted so as to achieve the maximum that could be expected in this particular connec
tion. The President's services to his own country were equally distinguished and he was 
destined to render even more valuable services in the future now opening up before 
Spain. 

In conclusion, he assured the President that he could reckon on their wholehearted 
support. . \ 

The PRESIDENT said he was deeply moved by Professor Bernard's speech. With their 
help, he hoped to be able to discharge the duties entrusted to him in the same spirit of 
devotion to a great ideal which inspired all the other members, and he was confident 
that the work would be accomplished without unduly swerving from their objective. 

Appointment of a Credential• Committee. 

The PRESIDENT asked the members to appoint a Credentials Committee, and, on 
behalf pf the Preparatory Committee, suggested that the following should be appointed : 

Dr. ]ITTA, President of the Health Council of the Netherlands (Chairman)· 
M. GTLLENBOGEL, Permanent Delegate of Finland accredited to the Leagu~ 

of Nations:. 
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M. SoRENSEN, Director of the Municipal Water Service, Copenhagen. 

Agreed • 
. 

Organisation of the Conference. . 

CONSTITUTION OF THREE CoMMITTEES. 

The PRESIDENl' said that, after a general discussion lastin_g perhaps two or t~ree days, 
the Conference would no doubt split up into three Comm1ttees, each of wh1ch would 
deal with one of the points on the agenda - namely : 

Medical assistance in rural districts ; 
Health services in rural districts ; 
The sanitation of rural districts. 

Each delegation would appoint its r~presentative ?r representatives to e~ch of these 
Committees, taking into acc~mnt the des1.re of t_he var1?us ~embers to contr1bute to the 
solution of these three quesuons, and the1r spec1al quahficat10ns. 

Each of the Committees would appoint its own chairman. For the mo!Dent, t~e 
President ventured to nominate three members of the Bureau, who would pres1de provl
sionally over the Committees - namely : 

Professor Leon BERNARD, for the First Committee ; 
Dr. CHODZKO, for the Second Committee ; 
Dr. CARRim, for the Third Committee. 

·The Committees would also have to set up their respective bureaux and decide on 
their rules and other questions of procedure. · 

RULES OF PROCEDURE OF THE CONFERENCE. 

The PRESIDENT said that the Preparatory Committee, in accordance with the prece
dents mentioned in the opinion obtained from the Legal Section of the Secretariat, decided 
to propose that the Conference should apply, in general, the Rules of Procedure of the 
Assembly of the League of Nations, with the exception of the provisions mentioned 
below. · 

The majority required for decisions should consist of at least two-thirds of the votes 
of the delegations present at the time of voting, each delegation having one vote. 

The President of the Conference, the Vice-Presidents and the Chairmen of the three 
Committees would form the bureau of the Conference. 

· The bureau of the Conference could admit to the meetings of the. Committees the 
representatives of private international associations concerned with rural health organi- · 
sation who applied for admission. These representatives could, on their application, 
be heard by the Committees, subject to the consent of the Chairman of the Committee. 
Three of these international associations had already made an application in this sense, 
and the Preparatory Committee considered that it was voicing the opinion of the Confe
rence in inv1ting them to take part in the meetings of the Committees. These associations 
were the League of Red Cross Societies, the International Professional Association of 
Medical Practitioners and the Conference of National Unions of Mutual Benefit Societies 
and Health Insurance Funds. 

Apart from the above questions, for which the Committee considered it advisable 
to give definite indications, all other questions of procedure would be settled in accor
dance with the Rules of Procedure of the Assembly. 
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In reply to a question whether the three organisations mentioned had been in':ited 

to the Conference, or whether their application was spontaneous, the Presiden~ explamed 
that these three organisations re9uested the Preparatory ~mmittee to ~d~t them to 
the Conference. Mter full discuss10n the Preparatory Committee was of opm10n tha~ they 
should be admitted so that their representatives might be heard by the Committees, 
subject to the consent of the Chairman of the Committee concerned. 

M. BILBAO (International Institute of Agriculture) asked whether the representatiyes 
of international organisations, such as the International Institute o£ Agriculture, which 
had been invited to the Conference would take part only as observers or whether they 
could take part in the discussions either in the Committees or in the plenary meetings. 

Dr. RAJCHMAN (Medical Director) explained that there was an essential difference 
. between the representation at the Conference of the two great international institutions 
. -namely, the International Labour Office and the International Institute of Agriculture, 

on the one hand, and that of the voluntary organisations, on the other hand. As the 
President had explained, a request would have to be addressed in the first place by the 
latter organisations to the President ; this had been done by the three organisations 
mentioned by the President. This application, to which the Conference would no doubt 
agree, would be transmitted to the Committee to which the repre~entatives of the organi
sation in question wished to make a statement. 

The two great international institutions were represented in the Preparatory 
Committee, all the members of which should, in accordance with the Council's resolution, 
be at the disposal of the Conference itself. Consequently, the representatives of the 
International Labour Office and of the International Institute of Agriculture were entitled 
to take part in all the discussions like any other member of the Conference. 

TM President's proposals regarding the Rules of Procedure were adopted. 

VARIOUS ARRANGEMENTS. 

The PRESIDENT said that the general discussion with which the Conference would 
begin would naturally be based, in particular, on the experts' reports, and that the Rap
porteurs were prepared to give any additional information which might be necessary. 

The Preparatory Committee had decided that a daily bulletin should be distributed 
· to the members of the Conference, containing the programme and agenda for each day 

and a summary of the questions already dealt with, so that the members of the Conference 
might be kept informed of the progress of its work. 

Dr. LUTRARIO asked in what order the three questions on the agenda would be dealt 
with in the general discussion • 

. The .PRESIDENT. replied that the delegations would be quite free to discuss these three 
su.bjects m the manner they thought fit. Possibly at the second meeting the discussion 

. mtght be f!lOre cle~ly defined and it might be possible to fix a more definite agenda for 
the foll~wtng ~eetmgs. I.t s~ould. be reme~~ered that the. preparatory work already 
accomplished mtght not comcide With the opm10ns of the vartous delegations, who must 
therefore be allowed to express themselves freely and to state the results of their own 
experience or the experience gained in their countries. 
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SECOND MEETING (JUNE JOTH, 10 A.M.} 

Bureau of the Conference. -Opening of the General Discussion on ~e First Item on the Agenda 
(Medical Assistance) :Statement by the Rapporteur, Professor ~ansot ; Statement by M. Unaer 
on the Relations between Health Insurance and Rural Hygtene. 

President : Professor G. PITTALUGA. 

Bureaa of the Conference. 

The PRESIDENT stated that the Bureau of the Conference had been constituted. It 
consisted of the six Vice-Presidents of the Conference elected at the first meeting, and 
the Chairmen elected by the three Committees - viz., the First Committee (Medical 
Assistance), Dr. Alexander SHEARER, Medical Officer, Department of Health for Scotland; 
the Second Committee (Organisation of the Rural Health Services), Dr. Bela JoHAN, 
Director of the Institute of Hygiene, Budapest ; the Third Committee (Sanitation), 
M. VIGNEROT, Chief of. Rural Engineering, France. 

He further stated that these three Committees had elected Vice-Chairmen - viz., 
the First Committee, Dr. Assim IsMAIL, Director-General of Health, Turkey; the 
Second Committee, M.A. PALLIS, Secretary-General of the Ministry of Health, Athens; 
the Third Committee, M. Milivoj PETRIK, Chief Sanitary Engineer, School of Hygiene, 

. Zagreb. 

· Credentials Committee. 

The PREsiDENT stated that this Committee, which had been elected at the first 
meeting of the Conference, had not yet finished the verification of credentials. It .would 
report to the Conference later. 

General Diacusaion. 

The PRESIDENT requested any delegates wishing to make statements in the general 
discussion to send in their names and the subject of the statements. Naturally, this only 
referred to prepared statements, and any other delegates wishing to take part in the dis-
cussion could do so without previous notification. . 

He called upon Professor Parisot, the Rapporteur on Medical Assistance, to ¥ive his 
views on the first point of the agenda and on the discussions on this subject wh1ch had 
taken place in the Committee of Experts. 

Pr~fessor PARISOT (France}, in referring to the title of his report," Guiding Principles 
and Su1table Methods for ensuring Effective Medical Assistance in Rural Districts ", 
aai~ it was necessary to define, in the first place, what was meant by " effective medical 
assiStance ". 

Formerly, this exrression implied almost exclusively relief of the sick; but, with. 
t~e progress of medica science, it had come to include more and more the prevention of 
d~ and the methods of detecting the first symptoms of disease. He thought medical 
&SSIS.tance shou~d be regarded in its broadest sense as representing a medical service 
placmg at the diSposal of the people all the facilities of modern medicine, in order to pro
mote and pro!ect health, and to d1a~nose and treat disease from the beginning. He referred 
to the necea1nty of health supervis1on by means of periodical examinations of persons of 
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all ages. While this method waa not yet sufficiently used, ita undoubted advantages were 
demonstrated by health insurance institutions, particularly in the United States, Germany 
and Switzerland. French health insurance institutions were also endeavouring to apply 
this system~ The realisation of a system of medical assistance complying with these 
requirements necessitated the existence of essential elements whose importance and value 
should be proportionate to the progress of medical science. 

Such a conception of medical assistance did not apply exclusively to rural districts, 
but should, in general, guide the application of all public health protection for the entire 
population and should be adapted to the local conditions of different rural districts. 

In his report, he had considered the general principles governing this system and had 
dealt with (I} personnel, (2) health equipment and (3) the measures applying to the people. 
With regard to the third point, he emphasised the importance of trairung the population 
to understand the. benefits of medical assistance, not only as a means of treatmg illness, 

· but lis a preventive measure. 
He attached special importance to the co-ordination of the various efforts for bringing 

such a system into effect. Medical assistance should also be co-ordinated with other 
parts of the public health system, and should take its place in its proper relationship 
to the various elements making up the whole. Only in that way would the most effective 
tesult be obtained. · · 

The personnel should include doctors, pharmacists, nurses and midwives. Of these, 
the most Important were the doctors, of whom there should be a sufficient number, and 
who should possess adequate qualifications. It was impossible to decide in theory how 
many doctors there should be in proportion to the population. Local conditions varied 
greatly in different districts. The experts had, however, stated that 2,ooo was the maximum 
number of persons who could be given proper medical attention by one medical practitioner. 
With the growth of the health services and the needs of the people, this number might 
be reduced to I ,ooo. These figures represented only general ideas and would have to be 
adapted to local conditions. If the health services were inadequate and there was an 
abnormally high sickness rate, a greater number of doctors would be required. On the 
other hand in districts where health organisations were well developed and where educa
tional work had increased the popularity of individual methods of prophylaxis (vaccina-
tions, etc.), more work would be thrown on the medical practitioners. · 

It might appear unnecessary to refer to the professional qualifications of doctors ; 
but it was a fact that, if there was to be.effective and fruitful co-operation with the health 
services, the practitioners must have an exact idea of the part they were called on to play 
in the general scheme. In the case of young doctors, the value of preventive work was 
inculcated in their university training. The position was very different with the older 
doctors, whose isolation in rural districts prevented them from keeping abreast of medical 
progress. But there were methods such as wireless lectures, " medical daya '' held in 
university and.hospital centres, etc., by which they could add to their knowledge and be 
kept informed of new scientific developments. He would not go into details of those 
methods. The Conference held at Dresden in July 1930 had given many useful indications 
regar~~ng the training in hygiene of medical students, and the supplementary training of 

. practitiOners. 
In addition to general practitioners, specialists were also required for diseases of 

the e~r, n~e, throat, .eyc;s, etc. ~aturally, such sr.ecialists could no! ~e permanently 
estabhshed m rural diStricts, but 1t would be poss1ble for them to VISit such districts 
periodically and ~i~e consultations. It was also essential to establish. clos~ co-operation 
betv.:e~ the sp~c1a~1St and the local doctor, so that the .latter could brmg his patients for 
spec!al!st exam~natton and be enabled to treat them 1n the manner prescribed by the 
apec1ahst. 
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· The question of pharmacists was not mentioned in the experts'. repot:t. Neverth.eless, 
Professor Parisot thought this question should be taken into. c~ns1derat1on. In sp!te of 
improved communications in rural dist~icts, he_ thought pharmac_1s~ shoul~ be sufficiently 
numerous so that drugs might be read!ly obtamable and prescnptlons qmckly made ';'P' 
· The methods used in some countries might be imitated - e.g., the Farmacuta 
C011®tto in Italy and the Propharmacist in France. It was advisable to have emergency 
depots of drugs, and particularly sera, in rural districts. They co~ld be kept, not only at 
the doctors' homes, but also in health-centres, hospitals, dispensaries, etc. Naturall~, all 
precautions should be taken for the preservation and employment of such preparations, 
particularly those which were poisonous. · . 

The question of veterinary surgeons was also not mentioned in the exferts' report. 
Professor Parisot regarded this question as of special importance in view o ~e P'?ssible 
transmission of diseases from animals to human beings. In the struggle agamst d1sease, 
there must be close co-operation between all who were working for the same aim; 

It had been agreed that medical assistance also called for a qualified auxiliary personnel 
consisting of nurses and midwives. The nurses were divided into two categories, i.e., 
health visitors, with whom Dr. Stampar had dealt in his report on the local health organi
sation, and trained nurses. The experts had arrived at the conclusion that there should 
be one or more nurses in proportion to the population served by one doctor. 

With regard to midwives, Professor Parisot considered that their co-operation was 
indispensable in the rural districts and that they should be duly qualified and authorised 
in accordance with the law of the State in which then practice. It was impossible to fix 
their number, but they must be in proportion to the population and to the local birth rate. 
The number should, however, be sufficient to prov1de obstetrical care in rural districts, 
particularly for indigent women. In many countries, such as Spain, Italy, Germany and 
France, the midwife was employed by the commune. Professor Parisot considered this 
a good practice, as it guaranteed her a minimum salary. 

The question arose whether, as in England, it was possible to combine the work 
of midwives and nurses. This system had the advantage of ensuring adequate compensation 
for midwives, while increasing the limited number of nurses. The Budapest Conference 
was opposed to such a broad conception of the assistance of midwives. On the other hand, 
it might be wise to entrust to midwives certain clearly defined and limited tasks for which 
they were adapted, such as assisting at pre-natal consultations and supervising the newborn, 
for which work they would be paid by the health services. Such work could only be 
assigned to them on the condition that it be carried out in close co-operation with the 
visiting nurses of the areas and that their general and technical training had been adequate. 

With regard to the less qualified temporary personnel, Professor Parisot considered 
that, even in the smallest rural settlements - for instance, in isolated or mountain 
villages there should be a person capable of giving first aid and of carrying out the doctor's 
orders. In various countr1es, useful assistance had been given by persons who had taken 
~hort ~urses, such as stretcher-bearers, Red Cross students, etc. Moreover, the 
mcreasmg development of first-aid posts {in telephonic communication with a medical 
centre) might render useful service, especially in the case of motor-car accidents. · 

. Having thus dealt with the staff required for effective medical assistance, Professor 
Panaot ~rned to the question of sanitary equipment. As medical assistance had both a 
preventive and a curative aim, its sanitary equipment should suffice for both purposes by 
means of special.establ}shments for t>reven.tion, .hospitalisation and treatment. 

Centres of d~agnos1s and preventiOn exiBted m almost all European countries. They 
w~re no doubt more numerous in the towns than in rural districts and took the form of 
d11~aries, which were either specialised - that was to say, dealing, with a single 
aubJect, auch as maternal and infant welfare, tuberculosis, venereal disease, cancer, etc.-
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or were generalised and covered several of these subjects. The Budapest Conference con
sidered that the centre with multiple work, combined and co-ordinated with other health 
work, was the type best adapted to rural districts. As this type was described in Dr. Stampar's 
.report, Professor Parisot did not go into details. His object was to ascertain how such 
centres should co-operate with the local practitioner and what was their special role as a 
factor in medical assistance. Such a centre established by the health authorities should be a 
centre for examination and diagnosis; it should be well equipped -forinstance, with X-rays 
and should be staffed with a specialised medical personnel. It should work in close co-ope
ration with the medical practitioner. This co-operation, which was of advantage to the 
patient, the health service and the doctor, should be established in such a way as to keep 
the doctor regularly informed concerning the treatment of his patient by the specialist 
attached to the centre. 

The question arose whether such a centre of diagnosis should also give medical 
treatment. In some countries, all necessary specialised treatment was given ; in Germany,· 
this was not the case ; in France, the centre of diagnosis restricted the treatment to venereal 
and certain other diseases which presented difficulties for the medical practitioner. Under 
such circumstances, it was impossible to generalise, and arrangements should be made 
which would take account of exceptional local conditions. Professor Parisot personally 
thought that, in view of the difficulty of attracting specialists to rural districts, means 
should be found of providing a suitable living for the doctors. The health centres should 
treat the indigent population and utilise the local doctors in infant welfare work, school 
hygiene, pre-natal consultations, etc. This would call for supplementary theoretical and 
practical training for the medical practitioner in order to qualify for this work. He would 
thus become one of the elements of the local health organisation and would be remunerated 
for the special work entrusted to him. Moreover, by this co-operation he would learn 
more readily the medical and social value of the organisation in whose work he was 
participating, and would establish· closer relations with the specialists attached to the 
health service. 

· In addition to the centres of diagnosis and prevention, there should also be centres for 
hospitalisation and treatment. Rural medical assistance implied the existence of hospital 
facilities in properly equipped establishments. The experts had come to the conclusion 
that a hospital was necessary for a population of from 2o,ooo to JO,ooo, that there should 
be about two beds per 1,000 people and that hospitals with less than about fifty beds were 
too small to operate satisfactorily and economically. In the case of isolated rural districts 
without rapid means of communication, the health centre might have a small number 
of beds, as was the case in Yugoslavia. . 

Rural hospitals should be general hospitals. As a temporary measure, they might 
possess speciallSt services, but the final aim was to centralise the special services in such 
a way as to serve a whole region. 

This question was closely connected with the development of rapid communications. 
The third element in health equipment was the laboratory. It had been found that 

modern medicine required the use of laboratories to an ever-increasing extent in order 
to confirm the diagnosis and to obtain guidance for the treatment. LaboratoriCIS were 
also of value in assisting the rapid application of prophylactic measures and aiding in 
general in the development of hygiene and preventive medicine. While simple analyses 
could be carri~d out ~t the rural centr~s described ab_ove, t~e mo~e compl.ete analyses 
should be earned out m larger, well-eqwpped laboratones, which mtght be etther private 
or official. In any case, they should be subject to official supervision. The existence of a 
~well-equipped central laboratory or institute of hygiene was of undoubted value as 
it could carry out, free of charge or at very low rates, the analyses necessary for the po~rer 
classes, who would thus gain the advantage of a proper diagnosis. 
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For practical purposes it was necessary to organise the work ,in such a way ~s t? place 
the necessary specimen containers at .the disposal of doctors m the rural. d1stncts, to 
provide for the rapid transport of specimens to the laboratory, ~nd to. subm1t reports. on 
the analyses as quickly as possible. Suc_h a system already ex1sted 1~ many countnes. 

In addition to establishing such a sc:,rv1ce, ~he doctors.must also be glV~~ the ';lecess~ry 
instruction as to the technique of takmg s~utable specimens, ~he cond1t1ons m .wh1ch 
laboratory assistanc_e should b~ sought, the mformat10n ~hey m1ght hope to o_btam and 
the conclusions which they mtght draw. All these were Important factors wh1ch would 
permit the use of laboratories and contribute to the proper development of co-operation 
between laboratories and rural medical assistance. · 

Professor Parisot then came to the third part of his report dealing with measures 
relating to the living conditions of the people. If preventive and curative ~edical assistance 
were to be fruitful, it was essential that the people for whom it was estabhshed should seek. 
its benefits. They would do this in proportion to their understanding and appreciation 
of its value. Here, again, co-operation must be sought-name! y, that of the rural population 
itself, despite their general level of education, their isolation and their indifference to 
matters not directly concerned with their work, which frequently constituted obstacles 
to their understanding of the most elementary ideas of hygiene. For this purpose a pro
gramme of education and propaganda adapted to rural conditions should be applied. 
For instance, carefully selected members of the population might be given special training, 
as was done at the schools of hygiene at Zagreb, Warsaw, etc. On returning to their rural 
districts these persons would themselves become propagandists in respect of disease 
prevention. · 

However, the results of preventive an.4 curative medicine might easily be sterile or 
very restricted were they not supported and supplemented by all general health measures, 
sanitation and bonifications directed towatds the improvement of the living and working 
conditions of the people. For instance, the campaign against tuberculosis would be 
ineffective if it only consisted in locating cases and taking preventive measures, while 
no steps were taken to improve housing conditions and to get rid of rural slums. This 
brought Professor Parisot to a subject which, strictly speaking, came within the sphere of 
other rapporteurs. He only mentioned it in order to demonstrate the necessity for that close 
co-ordination and mutual support which should characterise the various measures of 
health protection, if the object of each was to be attained. . 

Professor Parisot then came to the second part of his report dealing with theJ'rinciples 
governing the organisation. He had traced the various factors which entere into the 
organisation of rural medical assistance. It was now necessary to consider how those 
factors should be brought together - i.e., what principles should govern the organisation 
and completion of the service and what practicit methods and means would make such 
a. service possible. Such an organisation should be considered from different points of 
Y'ew, depending on whether it was established in a new district or whether certain of 
~~ elements already existed and had to be merely improved and adapted in accordance 
With the principles previously laid down. In the first place, therefore, it was necessary 
to s~dy_local_con~itions as regards: (a) the situation of the area, its size, means of com
mumcauon_. sttuatlon and population of settlements, etc. ; (b) health and medical require
ments, samtary _conditions, epidemiology, etc; (c) existing resources in respect of per
aonn_el. and. eqwp~ent, not only in the district under consideration, but in the entire 
adnumstratlve umt. · · 
. When this preparatorr y.rork had b~en don~, it wo~ld be possible to secure a general 
1dea of the task. The proVISion of effecttve medtcal assistance m rural districts demanded 
thealhe co:<>peration. of _the. public h~al~h and welfare ~uthorities, the medical profession; 

th ~nsur~nce. 11l~htuhons, assoc1at1ons such as agr1cultural co-operative societies etc. 
and pnvate Institutions. ' ' 
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The public authorities, by means of a rational organisation of the health services 
with an adequate specialised staff, should attempt to develop and maili.tain"the preventive 
aspects of medical assistance. They should stimulate and co-ordinate the efforts of the 
institutions and groups concerned with medical assistance and should try to remedy 
deficiencies. In their efforts towards the creation of a health system or the improvement 
of a poorly equipped system they should aim at encouraging local initiative and supporting 
it by subsidies. . . 
· Professor Parisot paid a tribute to the assistance given by the health insurance. 

institutions, and thought that co-operation with those bodies should be increased. 
One of the main difficulties was the provision of a sufficient number of doctors in 

the rural districts, and a question arose as to how medical practitioners could be encouraged 
to settle in such districts. In some countries the doctor was an official. This had the 
advantage of providing him with a salary. The system was not practicable in all countries, 
and he thought a solution might be found which would satisfy the requirements of a 
complete organisation for the promotion of public health. Doctors should be offered . 
advantages, such as free dwellings, transport facilities, etc., in rural districts. They should 
be assured of an immediate revenue proportionate to the cost of living, thus enabling 
them gradually to develop a practice among the well-to-do classes in the district. In Italy, 
the medico condotto was apparently in a fairly good position when the various fees and 
other revenue were taken into consideration. In France, public assistance was similarly 
organised, although it worked by different methods. 

Finally, the compensation received by the medical practitioner was an advantage 
which, together with those offered by the commune and associations and particularly 
by health insurance institutions, might cause him to settle in districts which hitherto had 
not attracted doctors. . 

In short, Professor Parisot thought that, through the co-operation of all those inte
rested in the development of the health services of a given di!)trict, it was possible to 
encourage doctors to establish themselves in localities where there were none When the 
co-operation of the medical societies with the health organisations was effective, the former 
might be instrumental in advising and directing young practitioners to posts offered to 
them in such districts. . 

Professor Parisot attached great importance to co-ordination in the efforts of the 
various sections of rural health work. He considered it better to have perfect co-ordination, 
even if some of the elements were lacking, than to have perfect elements working indepen
dently of each other. By means of co-oferation, he thought it possible to organise the 
effective promotion of the health of rura populations. 

The PRESIDENT felt ·that all present would wish him to thank Professor Parisot for 
his clear and accurate report and the valuable comments accompanying it. He would 
now call on M. Karl Unger, Director of the National Union of Rural Health Insurance 
Institutions of Germany, to address the Conference. 

M. UNGER (Germany) said his report on the relations between health insurance and 
rural hygiene fell into three sections. The firat dealt with the aims and objects of rural 
health msurance institutions, which were to maintain health, prevent disease, and restore 
the working capacity of the insured. The second explained the part played by health 
insurance in the organisation of a rural health service. Without in any way encroaching 
on the work of public health services, sickness insurance institutions could, and did, do 
valuable work in diagnosing ailments and preventing the development of disease. The 
third section described the co•operation between rural health insurance institutions and 

. rural health services, the best guarantee, he thought, for the welfare of the rural 
population. 
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The purpose of social insurance institutions was to safegu~d health, the most yalu~ble 
sset 1 nation had by concentrating and making the best possible use of the contnbut10ns 1 
aid by individual~ on the principle of" all for each.and each for all ". As t~e II_lter~ational 

f.aoour Office's report had emphasised, health msurance funds we~e ~nst1tutlollll for 
safeguarding those whose health was most endangered, bas.ed on the pnnc1ples of mutual 
help and enjoyi~~ consid~~able indep~ndence. The funct10n of the State was m~rely to 
exercise superviSion. Imually, the a1m pursued was to compensate mef!!be~s m c~sh 

, for wages lost through s!clrn~ss ; but! z:ecently, the ~endenc~ had been to g1ve. mcrea~mg 
prominence to benefits m kind. Ongmally, also, s1ckness lllllurance had applied !W'mly 
to industrial workers, the assumption being that agricultural labourers, from the Circum
stances of their employment, were less in need of illllurance bene~ts. It was spee~ily realised, 
however, that living conditiollll on the land were by no meallll 1deal, that agnculture was 
becoming more and more mechanised, and that the former patriarchal relations between 
employer and labourer were gradually disappearing. Health illllurance, therefore, had 
to be extended to cover rural workers, and had helped considerably in stemming the 
flight from the land. There were now five to six million agricultural labourers in Europe 
compulsorily insured agaillllt sickness, exclusive of those who had voluntarily joined the 
illllurance institutions. 

According to the International Labour Office report (contained in document C.H. 
1045) agricultural labourers had to be illllured agaillllt sickness in the following countries : 

Austria France Netherlands 
Bulgaria Germany Norway 
Czechoslovakia Irish Free State United Kingdom, 

while in Poland, Roumania and Russia i!lllurance was compulsory only for certain categories 
of agricultural labourers. 

After describing the basic conditions under which rural labourers were liable to 
compulsory illllurance, M. Unger stressed the way in which benefits were extended to 
the members of workers' families. The effect was to bring a very large proportion of the 
rural population under medical supervision, thus procuring them the advantages of timely 
diagnosis and prophylactic treatment and the possibility of effective recovery. The 
benefits extended consisted mainly of cash payments in lieu of the wages lost and medical 
services. The latter were given free of charge by fully qualified doctors and specialists ; 
in addition, medicine was supplied and members could claim hospital treatment and the 
services of midwives. Women wage-earners, moreover, were also entitled to money 
benefits during and after confinement. . 

. Health insurance societies had always considered the organisation of adequately 
eqwpped rural health services as one of their primary obligatiollll, and had accordingly 
arranged for their members to obtain medical advice free of charge either at the doctor's 
consulting room or in their own homes. Where necessary, members could also have hospital 
treatn;u:nt and be admitted to convalescent homes in order to restore their normal working 
capac1ty. In the International Labour Office report already mentioned, figures were given. 
of the expenditure of rural health insurance funds in Czechoslovakia which demonstrated 
his point regarding the predominating part played by benefits in kind nowadays. It 
appeare~ that,. ~n an average, members of those funds drew 70 Kr. in doctors' fees, 
34 Kr: m med1cme and 64 Kr. in hospital treatment-i.1., 168. Kr. in benefits in kind..-
u aga1nst a~.a~ cash benefits .of no Kr. It would ~e realised that the extent and variety 
of these actiVIties of health 1nsurance funds implied better prospects of employment 
for country doctors. Th~ report of Dr. Miemietz (document C.H. 965), as well as his 
own report to the Comrmttee of Experts, mentioned this as one of the gratifying conse- . 
quences of the growth of rural health insurance. As regards the specific proportion. of 
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doctors to population, he would refer them to the finding of the experts as given in docu
ment C.H. 1045, page 10, paragraph 2. · . 

Health insurance funds further provided for specialist assistance, dental treatment, 
X-ray examinations and laboratory analyses of all kinds. Hospital treatment, in particular, 
was highly appreciated, in view of the inadequate housing accommodation usual m country 
districts, the considerable distances to be covered by the doctor, and the risk of infection 
incurred in the case of home treatment. In German,, for example, rural health insurance 
funds expended on hospital treatment 22.1 per cent o their total outlay. In this connection, 
he wished to stress the necessity for a system of motor transport for the insured population. 
Latterly, insurance funds had acquired their own motor ambulances, etc., for the use of 
members in case of accidents and emergencies, and these means of locomotion were 
equally at the service of the uninsured population. Mention should also be made of the 
practice of contracting with the relevant institutions for members of health insurance 
funds to be given special treatment for tuberculosis, rheumatism, etc. The report referred 
to auxiliary personnel. It was therefore unnecessary for him to dwell further on the 
services of such personnel, which was also a feature of the organisation of health insurance 
institutions; 

M. Unger was particularly grateful for the opportunity of emphasising the great 
importance of co-operation between rural health insurance associations and public health 
services. Evidence of such co-operation could be seen in the willingness of the associations 
to make advances from their reserve funds for the construction of hygienic dwellings 
for labourers. Furthermore, common action was being taken to combat insanitary prac
tices and to enlighten the rural population on the dangers of superstition and fanatisism. 
The fact that health insurance associations only employed doctors who were fully qualified 
and held State diplomas was convincing evidence of their attitude on those questions, and 
he would be very glad if the representatives of the medical profession present would 
confirm that fact. There was co-operation also between insurance associations and public 
health services in issuing pamphlets, displaying films and organising permanent or tra
velling health exhibitions. Such propaganda work was as necessary among independent 
peasants or agricultural employers as among labourers. He need only instance the regret
table fact that infant mortality rates in rural districts had not fallen to the same degree 
as in towns to prove that close co-operation in such educational work was extremely 
necessary if the indifference· to hygiene so common in rural districts was to be overcome. 
Similarly, co-operation between doctors and private agencies was essential to combat 
tuberc.ulosis, venereal diseases, cancer and alcoholic addiction. It should be remembered 
that a nation's capital resources were drawn from the land and there were serious risks 
involved in neglecting the rural population. Anything that served to maintain this source 
of national health and wealth would be well worth the effort expended. 

In conclusion, he thought that the presence of health insurance fund representatives 
from various countries at the Conference was the best proof of their determination to 
co-operate in promoting the cause of rural hygiene. 
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TlllRD MEETING (JUNE 30TH, 3.30 P.M.) 

Continuation of the Discussion on the First Item (Medical Assistance:) :Speeches by M. Andron~co 
(Roumania), Dr. Jitta (Netherlands), M. Garcia Tomei (Spam), M. Pro~ (YugoslaVIa), 
M. Santiago (Spain), Dr. Pelc (Czechoslovakia), Dr. Lutrano (Italy) ; Repbee by Dr. Unger 
(Germany) and Professor Parisot (France). 

President : Professor G. PITTALUGA. 

Continuation of the Discussion on the Reports by Professor Parisot and Dr. Unger 
(First Question on the Agenda). 

M. ANDRONESCO (Roumania) wished to submit, in connection with Professor Parisot's 
report, a suggestion relating to the rural health organisation. He thought it might be 
desirable to request the clergy to take an active part in supervising the health conditions 
in which the rural populations lived; formerly, the priests exercised constant and effective 
action in this sense. 

He thought it would be useful to organise local associations uniting all the medical 
personnel of the district or locality under the direction of the doctor, in order to supervise 
the practical fulfilment of suggestions such as those made by Professor Parisot. 

Dr. }ITTA (Netherlands) thought it advisable to communicate to the Conference some 
information on the special position of rural hygiene in Holland ; conditions varied in 
different countries in accordance with their size and their communications, etc. The small 
area of Holland made it possible to transport sick persons and the medical personnel 
without difficulty. · 

He thought it would be difficult to distinguish between the treatment of sick persons 
and the problems of prevention and rural hygiene. In any case, a great number of confe
rences such as the present one would have to be held in order to eliminate a great number 
of diseases by preventive means. Until that time, it might be necessary to deal separately 
with the question of the treatment to be given to sick persons. . · 

He would not waste time in fixing the number of persons who might be under the 
care of one doctor. Professor Parisot had recognised that it was at present impossible to 
settle this question, as the number was affected by too many different conditions. 

One of the most important problems of rural hygiene was the training of young 
doctors as health officers. In Holland, where the technical studies were especially long, 
the doctors were anxious to begin their career as soon as their diplomas entitled them to 
do so. It was nevertheless necessary to give them adequate instruction in social and 
pr~vent!-.:e medicine. Holland had not a model organisation in this respect, but in various 
uruversities there were optional courses which were fairly well attended and institqtions 
for preventive medicine whose work in this respect was valuable. 

D.r. Jitta agreed with Professor Parisot and with the Committee of Experts on the 
!lecess1ty of separating the work of midwives from that of nurses. The former had very 
Irre~ar work w~ch made it impossible for them to give constant attention to patients 
of.van'?us categones; ~ore?ver, there.was a da~g~r that .midwives nursing other patients 
m~ght. mfect women lymg-m, and this made 1t 1mposs1ble to entrust nursing work to 
nudw1ves. 
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As the distances between the various places in Holland were short, it was almost 
always possible for patients to consult competent specialists. The dentists made frequent 
visits to the country districts in the Netherlands; their work would be more effective if 
the rural population fully appreciated the value of dental treatment. Active propaganda 
was necessary in that connection. 

Rural nurses should receive special training. In H9lland, they first had the compulsory 
training common to all nurses in the hospitals, and afterwards special courses. for rural 
visitors and lessons relating to mental diseases. 

. · · Dr. Jitta pointed out the danger of having recourse to voluntary assistance for the 
treatment of patients. Although such measures could only be exceptional and temporary, 
it was inadvisable that sick persons should be treated by persons not possessing sufficient 
experience. The case was different in respect of first aid. In Holland, there were courses 
for persons wishing to have elementary training in dressing wounds, transporting the sick 
and injured, etc. But these persons should be given refresher courses ; a preparatory 
course alone was insufficient. 

The Netherlands delegate gave additional information on the laws in force in his 
country. A recent law on infectious diseases compelled each commune or group of 
neighbouring communes to provide special buildings reserved for infectious cases or for 
.cases which required immediate attention and had to be isolated. This law had only 
been in force for five years, so that all the communes had not yet installed the necessary 
premises.· Their activity was regularly supervised by official inspectors, who had to 
mspect the premises provided for the patients. · 

Under another law, the communes were obliged to disinfect whenever necessary. 
The State made them special grants for this purpose. 

· Health insurance was a recent measure in Holland. Employers' organisations and 
health insurance institutions had to create two funds, to which contributions were, for 
the most part, made by the employers. It was provided that the first of these funds, 
which was used for prophylactic measures, should amount to 7 million gold francs ; 
the second, which was to amount to 12 million gold francs, would be used for the treatment 
of the insured persons. On account of the financial crisis, these funds were not yet 
complete, but they would shortly be so. 

In Holland, there were several associations known as " Crosses " for giving assistance 
to sick persons. Dr. Jitta had had occasion to show these institutions to some of .the 
members of that Conference who had visited Holland. The " Crosses " of various colours 
worked in harmony and supplemented each other. The principal ones -the " Green 
Cross " and the " White and Yellow Cross " - maintained especially competent 'nurses 
throughout the country. They worked in consultation centres for persons affected with 
tuberculosis, for children, etc., and kept stores of materials to be used for treating sick 
persons. All sick persons in Holland could have recourse to these voluntary organisations. 

M. Garcia TORNEL (Spain) attached special importance to the question of rural 
health centres. He was in entire agreement with Professor Parisot as to the necessity 
of protecting the legitimate interests of rural practitioners. He therefore thought those 
centres should only give a diagnosis l!nd an indication of the treatment, and should work 
in connection with the local doctors. They should only apply treatment requiring special 
equipment which the doctors were unable to give, as in the case of pneumothorax. 

He thought the agreement to be adopted on· this question by the Conference would 
be very far-reaching. . . 

· The part played by the rural pharmacists was important enough to consider granting 
them special housing allowances, as was done in Catalonia. 

He communicated to the members of the Conference the scheme of the Barcelona 



Health Organisation, which h~ had helped to ~tablish as Heal.th ~dviser and which was 
in entire agreement with the 1deas expressed m Professor Par1sot a report. . 

M. VERMAIRE (Luxem~urg). read a memorandum o!l rural hygiene in Luxemburg. 
The conditions of rural hyg1ene m that country were satisfactory. The small area of the 
country, its uneven ~~rface, whic~ was. very suitable for building,, the small num~er 
of farms, and the div1s1on of the propertieS mto small plots resulted 1~ .the houses bemg 
mostly spacious and clean and separated from the out-houses. Conditions had changed 
from former times, when every village contained a number of landless people who were 
badly housed and led a miserable existence. Industry had recently absorbed this surplus 
labour, and the rural popula~ion now enjoyed a satisfactory s~dard of life. Moreover, 
the use of agricultural machinery had greatly reduced !he stram of the labourers. Elec
trification had become general and had brought a certam amount of comfort to the most 
distant hamlets. Great efforts had been made to supply the population with drinking- . 
water. Before the war, there were two collective associations for the inter-communal 
supply of water in the south and in the north. Practically speaking, the entire country 
had an abundant supply of drinking-water. Consequently, epidemics due to water had 
entirely disappeared. · . 
_ General sanitation was promoted by means of financial help from the State in all 

health work. . 
Under the recent law on agricultural improvements, long-term loans were granted 

at a low rate of interest ; while, the under law on cheap dwellings, the State granted 
advances on favourable conditions to persons wishing to build houses. 

The rural medical service was in the hands of local doctors, of whom there was a 
sufficient number. There was no special. legislation on the subject, but State doctors 
pointed out any deficiencies in the service. 

A great part of the population was insured with the Health Insurance Fund, and the 
communes, with the help of the local doctors, provided for assistance to the needy popu-
lation ; in addition, there was a central hospital. . 

The work of the Luxemburg Red Cross was specially devoted to prevention ; in 
addition, there were anti-cancer and anti-tuberculosis leagues and associations for mental 
prophylaxis, etc., whose work had already given appreciable results.. . 

Lastly, the State took on itself all expenses for the treatment of contagious venereal 
diseases in the case of indigent persons, and even patients of modest means. 

M. PROHASKA (Yugoslavia) thanked the Conference on behalf of the Yugoslav 
health co-operative societies, who followed its work with great interest and expected to 
receive great encouragement in their co-operative work. 

After hearing the re,Port by Professor Laur at the Prague Congress, M. Prohaska 
had been able to appreciate the active part played by the Swiss co-operative societies 
in the agricultural development of the country. 

1!1 Y.ugoslavia, ~he agricultu.ral co-operative so~ieties were the most active agricultural 
orgarusat10ns even m the restricted pre-war territory of the country. Their founder, 
M. Kojitch~ ~ad ~onceiyed the idea of ent~stin~ them with the task of improving the 
health cond1t1ons m wh1ch the rural population bved, and before his death he entrusted 
M. Prohaska with the realisation of this work • 

. This i~e~ w~ P.articularly suitabl~, as the Yugoslay peasants were more apt to take 
an Interest m u?-stltut10ns of an economic character than m purely intellectual propaganda. 
The co-operat1ve system of rural hygiene, with the assistance of the American Child 
Welfare Association, had yielded very satisfactory results. A pamphlet published bl the 
Yugoslav health co-operative societies would be distributed to the members o the 
Conference. 
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There was one remark in Professor Parisot's report with which M. Prohaska fully 
agreed. Professor Parisot urged the necessity of the greatest possible co-ordination in the 
rural health services and of the close co-operation of the population ; the sympathy of 
that population in health work must be aroused. . 

It was with this object that the Yugoslav health co-operative societies regarded 1t · 
as their duty to lead the rural population to a better understanding of health work, and 
thereby to altruistic and idealistic views. The health co-operative societies might be called 
the elect of the Yugoslav co-operative societies. 

Professor Parisot had stated in his report that there should be a sufficient number 
of doctors, and that their professional qualifications should be adequate. The co-operative 
societies had fulfilled these two conditions even in isolated, mountainous and poor dis
tricts, where the task was a difficult one. They had succeeded because they had their 
own doctors chosen from amongst the best qualified. The members of the co-operative 
societies and the local committees ensured a further selection. The health co-operative· 
societies had also organised a veterinary section whose work was of great interest to the 
peasants, as it placed at their disposal, at small cost, the assistance of qualified veterinary 
surgeons ; this was a further reason for their interest in the health co-operative societies. 

The co-operative societies had also organised rural centres, including a dispensary 
with a few beds and the doctor's dwelling, even in isolated villages with poor communica
tions. Bf means of these centres, the rural population obtained treatment which was 
formerly Inaccessible to them on account of their great distance from the towns. 

The greatest advantage of this organisation was that the Yugoslav peasant was 
economically interested in the prosperity of the co-operative societies. He paid a contri
bution and undertook a part of the responsibility equal to ten times that contribution ; 
if the co-operative society failed in its work, he had to pay a considerable sum. This 
remark also applied to the health insurance organisation of the co-operative societies ; 
the peasants had a double interest in its proper working- namely, as co-ol?erators and as 
insured persons. About twenty health co-operative societies in .Yugoslavia had applied 
a system of health insurance. 

The conclusion that might be drawn from the work of the health co-operative societies 
was that the Yugoslav rural population had at their disposal the necessary medical staff 
and nurses required to ensure, as effectively as possible, the maintenance of hygiene in 
country districts. . · · 

M. SANTIAGO (Spain) wished to state the views of the Spanish working class. Professor 
Parisot's report dealt rather too summarily, he thought, with social insurance - which 
was all the more regrettable, inasmuch as France could now give them the benefit of her 
experience in this matter as well as in that of friendly societies. The only system which 
could secure medical assistance for agricultural workers in rural districts was that which 
operated through the medium of friendly societies. He had been gratified by the stress 
laid in the German delegate's speech on the value of such societies in Germany and the 
part they played in rural hygiene. Since its emancipation, Spain was taking steps to 
mtroduce health insurance and unemployment and accident insurance. Quite recently, 
a bill promoted by the Council of Labour, upon which he had collaborated, brought 
agricultural workers under the law on accidents, and it had been resolved to organise such 
insurance through the societies.· Employers were obliged to join a society in order that 
workers who had met with accidents could be given competent and scientific treatment. 
The growth of friendly societies should be encouraged and they should be created in 
countriei where they d1d not yet exist. . 

Professor Parisot had also mentioned the attention required by children, pregnant 
women and workers suffering from tuberculosis, but seemed rather to have overlooked 
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8 
ed persons exhausted by a lifetime of l~bour who were sick an~ bereft of resources an.d 

r:lations. He would like, in this connection, to co!Dmend !he .actiOn of the Prague mum
'pality in founding an institution for the aged s1ck and md1gent above so or 6o years 

~f age, where they could end their days in peace. He ventured to hope that the Conference 
· would bear this question in mind. . 

Dr. PELC (Czechoslovakia) wished merely to supplement Profes~or Parisot's intere~t
ing report by a few concrete examples from Czechoslovak expenence. Could soc1al 
insurance alone be expected to solve the problem before the Conference, particularly 
that of the free treatment of sick persons in rural districts ? Personally, he believed that 
the system of communal docto~ employed in Europe ~efore social insurance became 
so general was worthy of cons1derat!C?n· · Czechoslovakia had about 2,00«;' com'?lunal 
doctors paid by the State, whose duty 1t was to attend, free of charge, all res1dents m the 
commune who could not afford other treatment. In the present time of crisis, what would 
have happened if this system had not been in force ? Insurance funds were no longer 
receiving regular contributions from members, so that it was more necessary than ever 
to have the unpaid services of communal doctors for the destitute. He did not mean to 
advocate relief in preference to sickness insurance. These factors were the twin columns 
of one edifice. Professor Parisot was right in emphasising the importance of the psycho-
logical factor in the case of peasants ; it should never be overlooked. · · 

· First aid was a specially serious problem in rural districts in view of the increasing 
use of agricultural and other machinery. In Czechoslovakia, there were fire brigades in 
nearly every commune, and it had been arranged jointly with the Red Cross that these 
brigades should be furnished with the necessary equipment to be able to give first aid. 
It was certainly right to invoke the collaboration of all to attain the best results, and he 
could cite a further instance from Czechoslovak experience in this. connection. It was 
still an unfortunate necessity for States to maintain expensive armies with large stocks 
of equipment which lay idle in peace time. The idea had occurred to them to use some of 
that material for the welfare of the community by asking the Anny t~ put its motor-cars 
at the disposal of Red Cross societies for the free transport of the sick. 

Dr. LUTRARIO (Italy) wished to stress some controversial points in Professor Parisot's 
report from a knowledge of Italian conditions. AP. the Rapporteur had justly remarked, 
modern medicine should not merely treat the patient, but try, as far as possible, to forestall 
the onset of the trouble and possibly ascertam by periodical examination what disease a 
person was likely to cC?ntra~. !-s h!= h~d already .Pointed out in the Preparatory Commi~ee, 
much had been done m th1s duect10n m the Umted States; and a good start was now bemg 
made in Europe also particularly by insurance companies, who arranged for their policy
holders to have periodical consultations in order to ascertain their physical condition 
and nip any. ailments in ~he. bud. The result was nearly always to arrest the 
progress of d1sease. The pnnc1ple should be to secure collaboration, not between the 
physician and the patient, but between the physician and the healthy or ostensibly 
healthy person: There should be a preliminary inspection of the human organism just 
as, before startmg a motor tour, the engine was examined. Professor Parisot had put his 
finger on the vital point when he mentioned the necessity of collaboration between the 
doctor and the patient. 

Anot?er point whic~ ~d raised much~controversy, especially at Budapest, was the 
collaboration between ID!dwlVes and health msurance funds. Midwives of course could 
not be employed universall.y, but only in those departments where they could b~ really 
useful. I~ Italy, thanks ma1nly to the f?pera N_azio'!ale pro Maternita 'Infanzia, 'midwives 
had contnbuted to excellent results bemg attamed m the field of medical assistance but it 
must be recollected that, in Italy, midwives, after a course of preliminary instructidn, had 
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to take three years' spe~ial training before they could practise. They were then able to 
collaborate intelligently in preventing puerperal fever - without, of course, taking the 
place of doctors- and that disease had now diminished very considerably, mainly owing 
to the work done by midwives, particularly in country districts. Midwives also received 
special courses in the care of children. In the campaign against cancer, it had been found 
that women preferred to be examined by midwives before consulting the doctors, and their 
help was equally useful during.fregnancy. · 

As regards the question o specialists, Professor Parisot had justly observed that it 
was in that direction that medical assistance should now be developed, owing to the 
evolution of the science of healing. It was in this direction also that Italy was turning her 
efforts, although from time immemorial there had been in that country the system of 
medici condotti, of whom there were about 1o,ooo. Italy suffered greatly from malaria, 
and, in the regions concerned, there was a very large number of anti-malarial dispensaries. 
A sr.ecial campaign was being carried on against trachoma, and there were 264 dispensaries 
available, which, in 1930, had treated 62,788 patients. In certain provinces, inspectors 
were appointed exclusively for the supervision of trachoma. Similarly, there were many 
dispensaries for those sufferin~ from tuberculosis and venereal diseases, especially in 
the country districts. In certam provinces, in particular in the province o( Rome, the 
Governor had instituted a weekly visit by specialists in the communes, 

Another very important point stressed by Professor Parisot was sanitary equipment. 
The verification of diagnosis in the laboratories was organised in Italy as follows : the 
chief town of each province possessed a provincial laboratory, and towns of 1oo,ooo 
inhabitants and over also had a laboratory, to say nothing of the laboratories annexed to 
hospitals, nursing homes and university institutions, as well as private laboratories. 

For the liaison between rural districts and laboratories, Italy possessed the material 
of which Professor Parisot had spoken in particular, for the transport of samples of drinking 
water in small, special cases. 

In his report, Professor Parisot spoke of medical assistance from the technical point 
of view. Dr. Lutrario wished to speak of it from the administrative point of view. What 
was medical service from this point of view ? It was an essentially public service, and for 
this reason the State could not ignore it, but must itself be responsible for ensuring its 
administration. In the administrative domain two questions arose: (r) To what organisation 
should medical assistance be entrusted? (2) What were the administrative characteristics 
of such assistance ? 

(r) If it was for the State to lay down the -general lines for medical assistance, it 
could not itself administer that assistance except in special cases. Ordinarily, it entrusted 
that work to the local organisations (communes) or to the health insurance institutions. 
In both cases, the rule should be that the State supervises that work. 

(2) The administrative characteristics of medical assistance were briefly as follows : 
(a) In the first place, medical assistance should be comprehensive-i.e., shoUld 

cover the whole territory and include the whole population ; · 
(b) . Medical assista~ce should be compulsory-i.e., re~lated by law-and the 

orgarusat10n entrusted w1th the work must prov1de such assistance compulsorily.· 
(c) As regards the nature of the services rendered, it had already been stated 

tha~ they must comprise medical, surgical, obstetrical, pharmaceutical and specialised 
aSSIStance. 

(d) In rural districts, medical assistance must be rendered at home, the patient 
calling the doctor to his own house. There were also the monovalent or polyvalent 
the ~eneral or specialised dispensaries. In serious cases, the patient was sent ·t~. 
hosp1tal. · 
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(e) As Dr. Jitta and Professor Parisot had' said, it was not p~~sible to fix the 
district to be assigned to one doctor, for it depended on local cond1t10ns and on the 
character of the population, dense or scattered, healthy or unhealthy, etc. In Italy 
rt~tdici condotti were established in malarial districts during the summer. 

(/) It was absolutely obligatory for the doctor to live in the district entrusted 
to him and not in a large town more or less close at hand. 

(g) Who was to bear the costs of medical assistance ? In Italy, a distinction 
was drawn between the poor and well-to-do. The commune provided the treatment 
to be given to the former, and the sums paid on this account to the xo,ooo me~ici 
condotti by Italian communes amounted on an average to more than 72,ooo,ooo hre 
annually. Between the poorer class, however, of the population and the well-to-do 
there was a middle class which, though unable to 'pay doctors their full fees, at the 
same time was not sufficiently indigent to be sup{'orted by the commune. Bodies 
resembling mutual insurance societies and supplymg their members with medical 
assistance covered most of the requirements of this class which would otherwise 
have been deprived of medical assistance when the condotti pieni were abolished. 
Of recent creation, these societies were constantly increasing throughout the country. 

These free -associations, known as " Fascist mutual health societies " were a 
kind of addition to the professional mutual insurance _associations based on the 
corp?rative organisat~on. They were offic_ially r~cognised in the Labour Charter, 
and 1t was part of the1r duty to supply med1cal assistance. · 

Both forms of association had, therefore, to be regarded as channels for the 
operation of medical assistance enabling all classes of the population to benefit • 
by medical treatment, which is for the patient the most essential and most humane 
form of assistance. 
Dr. Lutrario added that all these observations were set forth in the pamphlet which 

the Italian delegation had had distributed to all the members of the Conference and which 
dealt with the three subjects on the agenda and with bonification. Finally, as Dr. Bonamico 
could not be present at the Conference, Dr. Lutrario asked if it would not be possible
to appoint as Rapporteur in his stead M. Buttini, engineer, of the Italian Ministry of 
Public Works. 

This JDas decided. 

The PRESIDENT, before calling on Dr. Unger to speak and on Professor Parisot to 
close the general discussion on the first item, reminded the meeting that, when the general 
discussion was closed, the committees would have to set to work. Their task would be to 
draw up conclusions which would subsequently be examined at a plenary session of the 
Conference. · 

Mr. UNGER (Germany) thanked the members of the Conference who had recognised 
the capital importance of the part played by health insurance institutions in the maintenance 
of heal.th in rural districtll. The sickness insurance societies had determined to pursue that 
~k With ~he.greatest energy and to devote all their efforts to it. Dr. Unger had listened 
With spec1al mterest to t~e stat~ments ~egarding the work acco.mplished with a view to 
the development of m~d1cal assiStance 1n the Netherlands and m Spain. There was no 
doubt. that the good WIShes of all were with the countries in question in their efforts, and 
that, m every country, the necessary assistance would be given both in regard to that 
work and to the work undertaken by the International Labour Office in the same sphere 
the health i!lsurance institutions placing themselves at the service of rural health. I~ 

• regard to village pharmacies, M. Tomei had justly pointed out that such pharmacies 
could not carry on their work unless the State allowed them grants and free premises. 
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Mr. Unger was of opinion that, in Germany, that had long applied, not only to the country 
districts, but also to certain towns. He thanked M. Prohaska for having so strikingly 
shown the importance of the co-operative movement, which had grouped its members 
in the two fields, economic and medical. Mr. Unger hoped that, in all countries, employers 
would note the measures to-which reference had been made. Dr. Pelc had rightly said 
that insurance alone was not enough; it was only recently that Czechoslovakia had intro
duced the principle of co-operation in that domain. All such achievements might be 
regarded as the result ofthe International Labour Conference in 1927, which had expressly 
recognised the great advantages of such co-operation in the matter of assistance in rural 
districts. There might be divergent points of view, but what everyone expected of the 
delegates was that they should adopt certain resolutions dictated by their inmost convictions 
and laying down what must be done in justice and of necessity in order that the rural 

- populations should benefit by modern health methods. 

Professor P ARISOT (France) thanked the various members of the Conference for having 
praised .his report more than they had criticised it, and said that this praise should by 
rights be bestowed on those who had prepared the way for his work, particularly the 
President of the Conference, who had for some months past directed the preparatory 
work, and the highly efficient secretary of the Conference, Dr. Boudreau. He would 
now reply briefly to the various speakers. 

In reply to Mr. Unger, Professor Parisot said that he had been particularly interested 
in his colleague's statement with regard to the intervention of the social insurance funds 
in the matter of medical assistance in rural districts. He had not been called upon to deal 
with the question of social insurance, and what he had said was simply on his own account. 
He would have liked to deal more fully with what he had seen in Germany, and, in parti
cular, with the very remarkable results achieved by means of co-ordinated efforts. The 
experience which he had gained in Germany had impressed him so strongly that, in orga-

. nising social insurance in France, he had endeavoured to bring about this co-opera
tion in the area entrusted to him, and collaboration now existed between the asso
ciated funds, the health organisation under his direction and the medical profession 
as a whole, it being understood that each factor retained its autonomy, that the 
influence of the insurance funds was in proportion to the population in their area, that the 

' financial assistance normally given by the health organisation was to continue, and that 
the expenses were not to be borne solely by the insurance funds. Those conditions were 
in accordance with the findings of the Congress of sickness insurance funds held at Dresden 
in October, 1930. 

. In reply to M. Andronesco and to Dr. Jitta, Professor Parisot said that he had not 
been able to enumerate in his report all the bodies ,whose co-operation was necessary 
and who obviously included priests, teachers and the various Red, Green, White or Yellow 

· Cross Societies which played such an important part in the Netherlands. All those bodies 
should help each other and co-operate closely with a view to bringing about the achieve
ment of the final aim, which was to extend insurance to the whole population and to 
the rural population in particular. 

In reply to Dr. Tomei, Professor Parisot thanked his colleague for confirming, on 
behalf of the powerful body of medical practitioners, what he himself believed to be true
namely, that no sound health organisation was possible, at all events in certain countries, 
without the co-operation of medical practitioners, which should be sought and encouraged. 
As Professor of Preventive Hygiene he was called upon to train medical students, and he 
endeavoured to explain to them what were the purposes of hygiene and what co-operation 
was required from various bodies. . _ 
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In reply to M. Vermaire, Professor Parisot said that he k_new Luxembur~ v~ry well, 
d h d had occasion to visit that country at the request of 1ts health orgamsat10n. an a . . . • 

In reply to M. Prohaska, ~rofessor Pariso~ said that he w~ constantly struck. by the 
'nfluence which could be exerc1sed on the agncultural populat10n by teachers tra~ned as 
iliey were at Zagreb, evidence of which ~e had seen with his ~wn eyes, and he had hste~ed 
with interest to M. Prohaska's observat10ns on the powerful mfluence of the co-operauve 
societies. 

In reply to M. Santiago, Professor Parisot had already explai~ed why he had nut 
referred at greater length to social insurance. He fully agr~ed with h1s colle~gue as to the 
necessity of extending social insurance and also of protectmg the aged. Vanous methods 
were employed in different countries, and in France there was a large number of alms
houses and other establishments intended for old people. . 

In reply to Dr. Pelc, he said that his Czechoslovak colleague had emphasised ce~ain 
points which would be very helpful to th~ Conf~rence. If use coul~ be. made of the vanous 
means available, and of motor transport m part1cular, health orgamsatlon would be greatly 
simplified and would be less difficult if communications, roads, means of transport and 
telephones were improved. Consequently, an efficient organisation in these matters was 
necessary if medical assistance was to be properly organise~. 

In reply to Dr. Lutrario, he said that the latter had furnished interesting particulars 
in regard to Italy, whose remarkable organisation, particularly in the matter of rural hygiene 
was well known. With his high authority, M. Lutrario had stressed the administrative 
aspect to the problem which he himself had touched on too lightly, and these details would 
be of the greatest value to the First Committee in its work. 

The PRESIDENT said that the general discussion had been most interesting and fruitful. 
He would repeat that this result was due to the way in which the Committee o~rts, 
presided over by Professor Konrich, and the Rapporteurs appointed by the Preparatory_ 
Committee -Professor Parisot and Mr. Unger - had accomplished their task. On. 
behalf of the Bureau, he thanked all the members of the Conference who had contributed· 
to the discussion of the first item on the agenda and had furnished concrete data. He 
declared closed the discussion on this first item. He reminded the members of the Con
ference who were to serve on the First Committee that ample documentary material was to 
be found in the Preparatory Committee's report (document C.H.I0-4-S). On page so of 
that report there was a special chapter dealing with " Sickness insurance as a factor in 
rural hygiene," which was largely based on enquiries carried out by the International 
Labour Office. · . · · 
. The special report drawn up by Mr. Unger dealt with a question of the greatest 
mterest to the medical profession. The discussion had been of very great value, and they 
could ~ongr~tulate themselves on the spirit of mutual understanding which had dominated 
that d1Scuss1on. Whatever suspicions still lingered in the minds of a certain portion of 
the medical ~rofessi.on, the fact was undeniable, as Mr. Unger had pointed out, that the 
work of med1cal ass1sta~ce among a credulous an~ superstitious population had produced 
remarkable results. Owmg to the fact that health msurance funds employed only qualified 
doctors, and, as a result of the propaganda carried out by those funds among the rural 
population, the peasants in many places had ceased to have recourse to charlatans and 
quacks, a very dangerous practice which existed in country districts. . 

~rofessor P!lrisot's !eport would constitute an excellent basis for ·the discussions in 
the Fust Comm1ttee. It mcluded a description of nearly every effective method of applying 
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in practice the broad principles of medical assistance in rural districts. Finally, he. would 
once again urge the desirability of t~e Committees, a~t.er as full ~ disc'!ssion a~ m1ght be 
necessary, reaching concrete conclusiOns so as to fac1htate the discussions wh1ch would 
follow at a plenary meeting of the Conference. · 

FOURTH MEETING. (JULY 1ST, 10 A.M.). 

Verification of Credentials.- Opening of the Discussion on the Second Item on the Agenda (Heal~ 
Services) : Statement by Dr •. Stampar, Rapporteur; Speeches by Professor l'u!tb?ru 
(International Institute of Agriculture), Dr. Chodzko (Poland), Dr. Ferguson (Great Bntam) 
and Dr. Johan (Hungary). . · 

President: Professor G. PITTALUGA. 

Credentials Committee. 

, Dr. }ITTA (Chairman of the Committee on Credentials) reported that the Committee 
had met and examined the credentials of the delegates. It had been found that all the 
'delegates had been duly authorised by their Governments to attend the Conference. Some 
Governments had expressed regret that they were unable to send representatives. The 
Swiss Federal Council had stated that its delegates also represented the Principality of 
Liechtenstein. 

' The Committee had found everything in order and supposed that its work was now 
terminated. · · 

The PRESIDENT thanked Dr. Jitta and the other members of the Committee for having 
concluded their work so rapidly. 

. M. SANTIAGO (Spain) wished to make an observation on the list of delegates. The 
Conference had been convened by the League of Nations and not by the International 
Labour Office, though the problem before it was closely connected with social and 
labour problems~ He therefore thought it would have been advisable that the working 
classes should be represented. The report by the Preparatory Committee had recom
mended that the Conference should be representative of all the interests involved in rural 
hygiene. Nevertheless, M. Santiago affirmed that he, as the delegate of the Spanish 
workers, was the only representative of the working classes. He considered this omission 
regrettable. 

The PRESIDENT said this question did not concern the Credentials Committee. The 
Conference was not qualified to make observations on the delegates selected by the various 
Governments, but could merely verify the credentials of the delegates. 

While noting M. Santiago's remarks, he regretted that they were not pertinent to 
the question under discussion. 



M. SANTIAGO replied that he did ~ot wish to. discuss the choice of delegates. but. as 
a working-class representative, he des~red to register a protest. 

The PRESIDENT declared the incident closed. 

ne Most E.ffective Methods of Organising Health Services in Rural Districts. 

M. STAMPAR read his report (document Conf. Hyg. Rur: No. r) with the following 
changes : 

Page 5 : The last sentence beginning " It should be obt~ined ...•. " wa~ omitted. 
Page 8 : The last paragraph beginning " In Yugoslavia ... " was orrutted •. 
Page 9 : The first three paragraphs beginning " In Poland ... " and endmg 

" health centres " were omitted. 
Page n,last line :The words" in most agricultural countries " were altered to 

" in some agricultural countries. " · 
Page u :·The first sentence begin~n~ " ~uch treatmen~ . : . " was oll!:tted. 
Page 12, line 9 : The sentence begmnmg The econouuc mterest • • . was 

omitted. 
Page I.f., lines 13, 14- and 15, should read " ••. principle, is intended to serve 

one district. The secondary health .•• " . . 

The PRESIDENT thanked M. Stampar for his excellent report. 

Professor PUNTONI (International Institute of Agriculture Rome) submitted his report 
on anti-rabic dispensaries in Italy. (Document Conf. Hyg. Rur./9-) 

Dr. CHODZKO (Poland) drew attention to the decisive influence exercised by the 
peasant on cultural and economic policy in any country in which the agricultural popu
lation predominated. The basic cause of the present world crisis was the feeble demand 
evinced by the peasant for industrial products, and also the extremely low standard. of 
life and the primitive agricultural equipment of even well-to-do peasants. The adoptiOn 
of mechanical methods of cultivation would, &{'art from the resultant economic advantages, 
ultimately promote a wider knowledge of hyg1enic and prophylactic principles. 

Meanwhile, it was important to study aome of the unfavourable factors affecting 
the health and well-being of country populations. Take rural tuberculosis. In his report 
issued three years previously on " Rural Sanitation ", he had shown that, in countries 
like France, Germany, Poland, Switzerland and the United States, the peasants were more 
and more exposed to the attacks of this scourge. Kellner's study of mortality statistics 
proved that the agricultural districts of Europe suffered more than twice as heavily from 
tuberculosis as industrial countries like Belgium, Germany and the United Kingdom. 
French statistics for 1928 showed that, between the ages of 20 and 39, the mortality from 
ID:berculosis in towns per ro,ooo was 28.2 for men and 23.9 for women, as compared 
w1th J4.2 and 29.9 respectively in country districts. The tables on pages 28 and 29 of 
Dr. Stouman's exceedingly valuable report (document C.H. 1052) proved that, in Sweden 
and Denmark also, mortality from tuberculosis was. higher in the country than in the 
towns. That was a point to which he wished to draw their special attention . 

. Further confirmation was furnished by the report of Dr. Tomanek on investigations 
camed out by the Second Medical Clinic of Lwow University in 1 86o cases of peasants 
and 1,824- cases of town dwellers suffering from tuberculosis. It was found that the gravest 
and most adva.nced forma of the disease were twice as prevalent in the country as in the 
town, due mainly to under-nutrition, physical exhaustion and bad working conditions. 
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Ergometric tests showed that peasants were physically weaker than town labourers, and 
that the lack of labour-aaving machinery was largely responsible for the physique of 
agricultural worker& being so seriously undermined. 

Mter describing the other forms of tuberculosis prevalent among the peasant popu
lation surveyed, Dr. Chodzko suggested that further investigations on similar lines might 
form a very valuable basis for the organisation of preventive measures among rural popu
lations. They could not be too grateful, he thought, to the State of Saxony for its initiative 
in this direction - the founding at Pommeritz of the first Experimental Institute for the 
Hygiene of Agricultural Labour, with the object of rationalising farming operations on a 
hygienic basis. Schools of Hygiene, too, might help-e.g., by initiating comparative ergo
metric studies of rural and urban populations and by investigating the problem of the 
diet of peasants - what quantities and what qualities of their produce {milk, fats, meat, 
bread) were kept for personal consumption. He proposed, therefore, that a Fourth Com
mittee be appointed composed of the directors or representatives of schools of· hygiene 

· present at the Conference to give initial consideration to these suggestions prior to a 
decision by the plenary meeting. · 

Before concluding, he wished to draw attention to two passages in the conclusions 
of Mr. Stouman's report (document C.H. 1052): 

" (5) Young women in rural districts are in a farticularly unfavourable position. 
This is probably largely due to excessive physica work, the migration of servants 
and, in some countries, inadequate maternity care. • 

" The health of younK women in rural districts is of particular importance, 
since they, with their higher fertility, become the mothers of the greater part of the 
nation. · 

" (6) Tuberculosis generally causes a higher mortality amongst young women 
in rural districts than in towns." . 

It was an extraordinary situation, and he directed their attention to its graphic repre
sentation on the two maps prepared by the Health Section and hanging on the wall of 
the Conference room. They would note that the birth rate all over Europe was steadily 
decreasing ; women in the towns did not want, and country women were physically 
unable, to bear children. It was peremptory therefore to make every effort to restore the 
health of the countryside if the supply of human material for the towns was not to be 
totally exhausted. M. Gunnar Jahn, of the Norwegian Central Statistics Office, quoted 
on page 30 of Mr. Stouman'a report, indicated another peril to be combated when he 
referred to the fact that " servant girls from rural districts constitute one of the essential 
elements in the propagation of tuberculosis " - a fact fully confirmed by the Swiss 
investigators, M. Gigon and M. Kunzler. 

Dr. Chodzko, in conclusion, reminded his hearers of the ideal type of country doctor 
depicted by Balzac in his Medecin de Campagne, who held that " l'avenir, c'est l'homme 
1ocial, nous ne voyom plus rien au deld ", The Conference, he felt, was an embodiment 
of the public mind of Europe, which would, he hoped, speedily transform the face of 
their continent to the supreme benefit of all concerned. 

. . 
The PRESIDENT thought the Conference would be glad to adopt Dr. Chodzko's 

suggestion to set up another Committee to examine certain fundamental questions regard
ing the epidemiology of rural populations. A proP.osal would be submitted by the Bureau 
at the afternoon meeting and he would be glad 1f subsequent speakers would give their 
opinion on Dr. Chodzko's suggestion. · 

Dr. FERGUSON (Great Britain), speaking as the responsible health officer of a typical 
English county, desired to comment briefly on Items I and a of the Conference agenda. 



The problem or" providing effective medical assistance for ·rural c~~munities was 
essentially an economic one. It implied a desire for such serv1~e and a wilh!lg~e~s to pay 
f ·ton the part of those concerned. Such a desire could be stimulated by JUdiCious and 
i~;rmed propaganda. Properly qualified general practitioners were the second essential 
for the effective prevention and treatment of disease! ~ecause out of treatment aro~e.the 
desire for prevention .. The l?rov.ision of su~h pract1t10n~rs and of the .other au:uhary 
services, such as nursmg, m~dWlfery, hosp1tals, etc., m1ght best be discussed In the 
Committees · . . . . 

A third.essential was that all public and voluntary services benefiting the community 
should work in co-operation. These services ~n~luded, in England, wo~~n's instit~tes, 
voluntary hospitals, voluntary nursing assoc1at10ns, ambulance assoc1at10ns, nat1onal 
health insurance, veterinary services, etc. · 

On the question as to how the principles above ~numerated could bes! be put i!lto 
execution he believed the Conference should confine Itself to recommendatiOns defimng 
the ideal to be aimed at. Dr. Stampar's report had wisely emphasised the advisability 
of not interfering with national administrative systems adapted to the special cultural, 
economic and social conditions of a people. Furthermore, the problem to be solved 
varied in different countries, so that it' would be a mistake for the Conference to lay down 
hard and fast rules. Their object should rather be to define general principles and leave 
each country to settle the details of its own administration in the light of the guidance 
afforded by the Conference proceedings and documentation. 

In England, administration was decentralised as far as possible, thereby enabling 
local interest and co-operation and local financial resources to be secured. General . 
health policy was framed by the Ministry of Health, which co-ordinated the action of 
the vanous local authorities, stimulated those more backward to attain a certain minimum 
level, and supplied any advice and information necessary. The actual administration 
rested with the local authorities which were county councils, borough councils and urban 
and rural district councils. County councils were mainly responsible for school medical, 
maternity and child welfare, tuberculosis, venereal and veterinary services, while district 
councils usually dealt with such questions as housing, sewerage and water supplies. In 
addition, county councils were responsible for poor relief, hospital and domiciliary medical 
services for the poor and private homes for young children and the aged and infirm. 

The co-ordination of the county council's medical services was effected by the county 
medical officer, with the help of the necessary medical, technical and clerical staff. It 
had ~ecently been enacted that no medical officers of health could engage in private 
practice. · · 
. H~ agreed with the Preparatory Committee's proposal that, even where decentralisa
t~on eXISted, the State should still be responsible for general health policy and have the 
nght to supervise its execution and to insist on deficiencies in local health services being 
remedied. · 

Neither the P~eparatory Commi~tee's report nor Dr. Stampar's statement explained 
wh? was to es~bhsh and finance pnmary and secondary health centres, and what was· 
the1r e~ct ~elat10n to local government authorities. In England, such centres were created 
and. mamtamed by the local. authority, which directed their policy ; they all aimed at 
~vmg. volun~ry lo~l committees to take an interest in their activities and supplement 
e1ther 1';1 serv1ce or In m~ney the official activities maintained. While providing facilities 
for adv1ce an:d. consultatiOn, such centres left treatment (with certain exceptions) to the 
~eneral p~act1t1oners. The e~C! types of centres in Dr. Stampar's report would not fit 
mto EngliSh Government admm1stration • 

. He wished to ~tress the impo~nce of such volun~ry and consultative committees, 
official and un-offic1al, and to testify to the value of their work. English counties, for 
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example, possessed official committees of the governing bodies and the medical and 
surgical staffs of the voluntary hospitals, whose advice had to be obtained before the 
local authority arranged for any additional hospital accommodation. There also frequently 
existed unofficial liaison committees representing the medical profession which county 
medical officers found it extremely valuable to consult. 

· Dr. JouAN (Hungary) thought the question now being discussed was the on out the 
three on the programme of the Conference for which it would be most difficult to find a unani
mous solution. Countries like Hungary, which had hitherto been concerned chiefly with· 
on the programme of the Conference for which it would be most difficult to find a unanim- . 
ous solution. Countries like Hungary, which had hitherto been concerned chiefly with 
problems of urban hygiene, anticipated that the proceedings of the present Conference 
would constitute a very valuable guide in organising rural health services. Conditions 
in towns differed greatly from those in villages, and the problem should therefore be 
considered as distinct. 

He would like to submit some observations regarding items 1 and 2 of the agenda. 
He agreed with Dr. Ferguson that the question of organising public health work in rural 
areas has a very important economic side too, and, when such work had to be organised 
in Hungary, the question of economy would certainly be examined also. A!!. regards staff, 
it was very important, particularly in the case of primary health centres, to attach to it 
the work of general practitioners. In Hungary, primary health centres were established 
in the rural communes, and the village doctor was put in charge. II\ such case, the village 
doctor must have had special training in preventive and pu_blic health medicine, a ques
tion, he thought,· which required to be studied. A!!. regards auxiliary staff in rural 
districts- health visitors, nurses, midwives- he thought that social workers should be added 
to this list, particularly in impoverished rural districts and social problems should also 
be included. In Hungary, the control of the social institutions is entrusted by law to the 

. health officer. The problem of combining the activities of one or more of such auxiliary 
· workers in a rural district was rather complicated, but should be studied. Midwives, for 

example, were not so fully trained that they could take the place of nurses. In Hungary, 
they had a system by which midwives were given supplementary training to enable them 
to take the necessary action pending the arrival of the qualified nurse. It was easier to 
combine the services of beds1de and public health nurses by giving the latter, as a basis, 
training in bedside nursing. This would qualify them to instruct members of the family 
in the care of the sick. Hungary had not yet found it possible to organise systematically 
public social welfare activities in rural districts, but steps were now being taken in this 
direction, and for this reason co-operation with voluntary agencies was being organised. 

He thought Dr. Chodzko's idea of creating a Fourth Committee to co-ordinate the 
work of schools or institutes of health in connection with the rationalisation of rural 
public health work an excellent one, the more so as, where such schools (institutes) 
existed, as in Hungary and Yugoslavia, etc., they were entrusted with the s'upervision 
of rural health work. Hungary, for instance, might possibly be able to supply interesting 
data on the question of the food of agricultural workers. . 



FIFTH MEETING (JULY IST, 3.30 P.M.) 

Continuation of the Discussion on Item 2 (Health Services). - Speeches by M. Sarraz-Bo~et 
and M. Vimeux (France), Dr. Lutrario (Italy) ; J?r. Kacprza!' <I:oland), Dr. de Buen (Spam), 
Dr. Vasile (Roumania), Dr. Canal-Comas (Spam), _Dr. M1emu;ta (Germany). -Proposals 
to eet up a Fourth Committee and to convene a Meetmg of the Dll'ectors of European Schools 
of Hygiene. - Resumption of the Discussion on Item a. - Speech by M. Prohaska 
CCzechoslovakia). 

President: Professor G. PITTAl.UGA, 

Dilcuuion of the Second Item on the Agenda. 

M. SARRAz-BoURNET (France) stated, on behalf of the French delegation, that, on 
the whole he could subscribe to the conclusions of Dr. Stampar's report. 

Pri~ and secondary health centres such as Dr. Stampar had described existed 
in France under other names. The details supplied by the Conference of Experts and the 
indications given in the report would make it possible to improve the work of such centres 
in accordance with the main lines of the plan put forward. , · . · 

As regards rural sanitary equipment, France also had a fairly advanced organisation. 
the details of which would be given to the Conference during the discussion of item 3 
on the agenda. · . 

There was, however, in Dr. Stampar's report one point on which France must make 
certain reservations. . 

If the Conference was to be successful, the recommendations proposed should be 
unanimously accepted, and it would be advisable to make allowance for local ideas and 
the methods of collaboration which had been gradually established in the various countries 
between the public and private institutions dealing with problems of health organisation 
in rural distncts. Whereas in certain countries they were building from the foundations 
upwards, in others it was necessary to take into account institutions already existing, which 
were more or less complete and more or less satisfactory, but which could be improved. 

The organisation of rural hygiene in France was not ideal. Legislation was still 
imperfect, and much had yet to be done to bring it into line with the progress of science ; 
nevertheless, for medical assistance and health work, France could count on the help 
of doctors of exceptional skill practising in rural districts. These doctors made their 
living by private practice, but nevertheless co-operated actively with the public insti
tutions. French law was very liberal in this respect and only rarely allowed doctors to 
be officials also. The law on social insurance stipulated freedom in the choice of the doctor, 
and there were very few exceptions to that rule : departmental, dispensary and laboratory 
doctors, and doctors of the maritime sanitary service. A practising physician in France 
was nev~r an official. ~he only exception was colonial doctors, who practised outside 
France Itself under special conditions and among very primitive races with which no 
European population could be compared. · · 

The Fr~nch delegat~on ll!ust also make reservations regarding that portion of 
Dr· Stampar 1 report dealmg w1th the part played by health centres in the treatment of 
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the sick. The delegation considered that such centres could only lie called upon to treat 
the sick or injured in exceptional cases, if the number of practising doctors were insuf-. 
ficient; or in an emergency. . . 

Without prejudice to the proposals of the Committee concerned, France would 
like to ask for the inversipn, as It were, of Dr. Stampar's formula, so that treatment by 
the centre shoul.d be the exception rather than the rule. 

Such an amendment would, moreover, make it possible to take stricter account 
of the varying conditions prevailing in different countries. 

Apart from that reservation, France felt much satisfaction at the valuable opportunity 
for exchange of information at the Conference on Rural Hygiene, and considered that it 
would now be feasible to present, in the fight against disease and social evils, a united 
front in which the public authorities, the medical profession, social insurance institutions, 
agricultural organisations, voluntary societies and the population itself would all join 
together. · · · 

· The PRESIDENT took note of the reservations made by theFre nch delegation and of 
the fact that these in no way prejudiced the decisions of the Committee . 

• 
M. VIMEUX (France) felt that he should explain to the Conference, on behalf of the 

agricultural social insurance organisations, the declaration appearing on page 34 of the 
Preparatory Committee's report. The representatives of the social insurance friendly 
societies had gone to the Committee with some apprehension and desired to define their 
position as a matter of caution. The representatives of the mutual aid societies were fully 
satisfied, and Dr. Stampar had interpreted the opinion of their representatives perfectly. 
Although it was true that the friendly societies were autonomous organisations, they 
could not dispose of their funds without regard to the opinion of those who had supplied 
them. They were none the less determined to give their co-operation and assistance with 
a view to securing the best possible results. 

The experts report, page 22, and that of the International Labour Office, page 59, 
accurately expressed the opinion of the representatives of those societies ; but on all points 
M. Vimeux considered that Dr. Stampar's report gave complete satisfaction to the societies. 

They were particularly grateful to Dr. Stampar for having noted the assistance which 
the agricultural co-operative associations could give in the matter of propaganda among 
the rural population and to Mr. Unger for defining the part played by the social insurance 
institutions. 

Dr. LUTRARIO (Italy) thought that the spirit of conciliation and moderation which 
actuated Dr. Stampar and other speakers had greatly simplified the difficulties inherent 
in the manifold and complex problems connected with item 2 of the agenda. 

At the beginning of his report, Dr. Stampar had rightly pointed out " that most 
countries have public health organisations of long standing with definite traditions and 
a definite system of their own ". Such organisations had proved their worth and in common · 
fairness could not be ignored. · 

Dr. Stampar's report gave a clear, if summary, picture of two systems of health 
organisation in European rural districts: 

He had described the British system, known as the " County Health Unit Plan ", 
which consisted of making one health officer (medical officer) solely responsible for all 
health work in the county. The same system had obtained in Italy ever since the Basic 
Law for the Safeguarding of Hygiene and Public Health of December 22nd, 1888. The 
health officer, as he was known in Italy, was the mainspring of the health organisation. 
He constituted in his own person the first grade in the health hierarchy, and was the 
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dynamic inspiration of every small rural he~th office. It was his duty to supervise .hygienic 
and sanitary conditions, to inform. and ass1st the ~ommunal Podesta on e':ery.thtng con
nected with the hygie~~ and. h~th o.f t~e populat10n. H~ also drew up ~~~o~ical reports 
n the sanitary cond1Uons m his dlStnct. Though pa1d by the muruc1pahty, he was 

~ppointed by the prefect and thus invested with the dignity and authority of a Govern
ment official. He had ch~rge of the staff of district health services and had at his disposal 
an isolation post and disinfecting appliances. . 

The more populated and the larger the commune, the greater was the Importance 
of the health officer. The small health office was expanded according to requirements. 
The staff- doctors, veterinary surgeons, in some places an engineer, and frequently 
the inspectors known as vigili sanitarii - were more numerous. . . . 

In larger rural districts, the health o~ces had depw:tments fo~ the l?revenuve treat
ment of infectious diseases, for school hyg1ene, for housmg and s01l hyg1ene and for the 
hygiene of foodstuffs. The casual isolation post became. a real hospital for. infecti~us 
diseases. Disinfection was allotted a special department to 1tself ; there were d1spensanes 
for .special.and general purpose!', w~ic~ acted ~lso as c~ntres of diagnosi~, a hospital for 
or~ diSeases, a~d; an. certam ~lStrlcts, san~tary sta~10ns. Ev~ry .Provmce ha~ a p~o
vincial laboratory With ffilCrographic and chem1cal sections workmg m co-operation With 
other laboratories in large communes, hospitals, voluntary institutions, etc. 

The special features of the Italian system were : 

(1) Health officers were not confined to a ew centres, but could be found 
everywhere, even in the smallest villages ; 

(z) The extent and importance of the equipment at their disposal were propor-
tional to the actual requirements of the districts ; . . 

(3) The special legal status, owing to his functions, of the health officer who, 
though attached to the district, had the authority of a Government official. . 

In this connection, he must correct a misunderstanding. It should not be imagined 
that in small rural communes the medico condotto must necessarily be a health officer. 
On the contrary, the two duties were quite distinct, though they might occasionally be 
discharged, with the prefect's special permission, by the same person. This permission, 
however, lapsed, opere juris as soon as the two offices could be separated. . 

Once the position of the Italian health officer, with his auxiliaries in the form of 
relief personnel, health bureaux, and health and preventive institutions, were properly 
defined, a clear idea could be formed of the country's health organisation. Health offices 
~e~e co-ordinated and worked in liaison with the provincial health organisation, which 
m Its tum co-operated with the central authorities. The whole was interconnected and 
co-ordinated under one supreme centre, with: a progressive subordination whichw as not, 
~ow ever, such as to deprive the minor authorities of their proper functions or of their 
mdependence. The system was divided into four distinct grades : · 

(a) The directing· authorities : the Minister of the Interior with the prefects 
and the Podestds subordinate to him ; · 

(b) The executive authorities : the Ge.neral Administration of the Health 
Services, the provincial doctor and the health officers • 

(c) The advisory authorities :the Supreme Heaith Council and the Provincial 
Health Council ; · 

J d ~ The rese~rch institutions : the central Government laboratories, the 
provmc1al laboratones and the communal laboratories in certain towns . 

. It was a. kin.d o! army drawn up in battle order, with one single front, but with each 
urut preservmg Its mdependence within the general scheme. . 
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Priority had been given by the Government to restoring rural health, and the first 
step in the cam~aign was the Mussolini Law on comprehensive bonification. The purpose 
of the law, which was being fully applied throughout the country, was not merely to 

·improve the land, but to colonise the reclaimed tracts, .to ameliorate the health and the 
well-being of agricultural workers by means of model villages, sanitary farmhouses, 
water supply, drainage, schools, etc. This would all be discussed in the Third Committee, 
and members could obtain information also from the publication which had just been 
circulated : " Sanitary and Health Services in Italian Rural Districts and • Integral Boni
fication ' " (document Conf. Hyg. rur. 13, published by the Italian delegation). 

In conclusion, he would like to say a few words on one department to which the 
Government devoted particular attention - propaganda. . 

It must be admitted that the modem peasant no longer resembled his predecessor. 
He had acquired more self-respect and personality, and was fully aware of the part he 
played in the national economy. He read newspapers and took an interest in politics. 
His knowledge of sanitary requirements, however, was usually rather limited. Generally, 
he paid very little attention to the quality of his drinking water or food supplies, to the 
presence of flies in his house or to the dangers of malarial districts. 

The Government was combating this carelessness and trying to arouse the peasant 
to a sense of the danger of neglect in those matters. To start with, intensive propaganda 
was carried out in primary schools, the idea being that the pupils would preach compliance 
with certain rules at home. The tidiest children were given prizes consisting of small 
cases containing pieces of soap, a toothbrush, underclothing, etc. 

In Tuscany, he had personally observed the extraordinary results obtained from this 
form of propaganda by that great public health specialist, the late Professor Sclavo. 
This propaganda followed the younger generation as they grew up. There was first the 
Opera Na:lionale Balilla (National Balilla Movement), then the Opera Nazionale Dopo-

./avoro (Workers' Sports Clubs), and a whole system of libraries, lecture campaigns, etc., 
among which mention should be made of the " Chariot of Thespis, " which travelled 
from village to village giving performances by good actors of the classics and trying to 
develop a taste for the beautiful and the artistic among the rural population. The benefits 
afforded by the educational cinema and rural broadcasting were also increasing steadily. 
Another very interesting form of propaganda initiated by the Head of the Government 
himself was the wheat motor-train, which, with its staff of popular lecturers, visited village 
after village trying to inculcate a love for the wheat from which bread was made -
wheat, which M. Mussolini called the glmia dei campi, fragranza della terra, festa della 
fJita ..• II piu santo premio aUa Jatica umona. 

Under all these beneficent influences the peasants were gaining better understanding 
of hygiene and frequently demanded sanitary improvements of their own accord - a 
happy omen for the regeneration of the countryside. · 

Dr. KAcPRZAK (Poland) pointed out the importance of education for rural hygiene. 
Although in large communities the municipality could itself always provide adequate 
sanitation, in the rural districts it was necessary to a~peal to the population. Moreover, 
urban districts were richer and had much more polit1cal influence than rural communes, 
and the level of education was higher. The peasant was conservative, and distrusted 
new ideas. Nevertheless, without his goodwill no results could be hoped for. Only on 
the spot and within the limits of his own environment could the peasant be convinced 
of the benefits of hygiene ; even so, hygiene must be adapted to the conditions of rural 
life. 

Dr. Kacprzak recalled his impressions of a tour in northern countries ; he referred 
to the Danish peasant, whose comparative poverty did not prevent very meticulous 
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hygienic precautions. Dr. Kacprzak had heard in Denmark that the best propaganda in 
that country had been due to the dairies. For butter to be exported to the best markets 
the buyer had to have a ~uarantee o~ the perfect purity o~ the _produce supplied to him .. 
The peasant realised that ~t w~ to _ht~ advantage to keep hts ammals clean an_d to protect 
his milk from any contammatton ; tf tt was good and wholesome, a better prtce could be 
obtained for the dairy produce. The proverbial cleanliness of Holland could be partly 
ascribed to the production and sale of foo~stuffs in that ~ountry and th~ necessity, ~or 
instance of inspecting meat, etc. The Pohsh delegate pomted out that an all countnes 
where p~ogress had recently been made- such as Yugoslavia- the same method was 
employed - namely, presenting the health side of measures of hygiene in relation to 
their financial aspect. The peasant must be convinced that hygiene paid. . · 

Governments, on the one hand, and peasants, on the other, were more willing to 
make sacrifices for the veterinary organisation than for the assistance of human patients ; 
in most agricultural countries the peasant built his stable before his house. 

Rural health propaganda found itS best auxiliary in the practising doctor, who had 
the confidence of the family and whose advice was readily accepted. This did not always 
apply to official health officers, who were sometimes unpopular on account of decisions 
taken for the public benefit which ran counter to certain individual interests. It was none 
the less necessary for the country practitioner to have sufficient training in rural health 
work. Moreover, a most effective part could be played by educational institutions •. The 
teaching of hygiene should be compulsory. The teacher should be responsible, not only 
for the intellectual development of his pupils, but also for the improvement of their 
ideas of hygiene and even their physical development. It was during the period between 
childhood and adolescence that it was easiest to instil habits of the greatest value for the 
future. In Poland, special courses in hygiene had been organised for prim;try teachers. 

The influence of priests in regard to measures of hygiene had been mentioned. 
Dr. Kacprzak did not deny that influence, but no conclusive result had as yet been obtained. 

In Poland, active propaganda was going on especially among doctors, the clergy 
and teachers, as well as through the numerous active agricultural and dairy co-operative 
societies. The women's section of the agricultural associations had for the last three 
years been organising competitions in the hygiene of rural housing. Special lectures 
were given on the spot to peasant's wives. After the course, the audience was asked to 
enter for the competition and a simple handbook was distributed explaining what must 
be ~one to.make the rural home healthy. The competition lasted for four summer months, 
dunng w~ch.the woman i.n~pector, sometimes accompanied by the district health nurse 
and the dtStrtct doctor, v~tted all the houses of the competitors at least three times. 
At the close of the test pertod, the most careful housewives - those who had shown the 
greatest i!Dprovement in the management of their homes - obtained prizes, which gener
ally COnsiSted of some household utensil. The number of entrants in this competition 
rose from 352 in 1929 to 670 in 1930 and over 1,ooo in 1931, which showed the value of 
such propaganda, 

Dr. DE :llUEN (Spain) referred to the great difficulty of making definite rules in regard 
. to ~ral hygtene ; m~thods .must v~ry according to the country. One of the most essential 
pom~ was .to orgamse as~tstance m rural .districts where there was none. In Spain, rural 
medtcal asstSta!lce w~ opt10nal but very Widespread. On an average, there was one doctor 
:aa thousand m~ab1ta1_1ts, and even, in certain districts with a sparse population, to less 

n a. tho.usand mhab1tants. It followed that these doctors must be helped if their co-
operation tn matters of hygiene was desired. · · 
whi ~~l ~istam:c; in .Spain began with the creation of provincial health institutions, 
1~1 e;' mamtan:'ed from the outset by a compulsory contribution from all the 

towns. or some t1me a " Committee of. Mayors " had been concerned principally 
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with their activities from the economic standpoint. That constituted the first start towards 
co-operation. Nevertheless, at the outset, such health services consisted only of labora
tories for disinfection, and were concerned with the transport of patients to specialists 
by motor-car, etc. It was soon perceived that that was not the only end to be pursued, 
and epidemiologists were appointed. The first of these had to go from village to village 
every time a special problem arose. · Since then, health and social instruction had been 
given to the provincial health authorities, and there were now a large number of services 
of this kind which constituted veritable rural health centres for tuberculosis, syphilis, etc. 
Each provincial health centre constituted a centre for the training of doctors. Rural doc
tors followed more or less advanced courses of instruction in the principles of hygiene. 
They were now willing even to follow a short special course in hygiene before receiving 
the title of " medico-titular ", which was more or less equivalent to the Italian medico 
condotto. Such doctors went into the villages ; they received payment for assistance to 
the poor, which was given free in all rural districts in Spain. They also obtained some 
remuneration for minor health work. Such health work at present consisted of the com
pulsory notification of infectious diseases in the villages. The rural doctors were also 
asked to co-operate in minor sanitary work - for instance, with regard to malaria. A large 
number of rural doctors were in possession of microscopes bought by the communes or 
by the anti-malari~ services ; they carried out minor tests, vaccinations, etc. In that 
connection, Dr. de Buen mentioned that the mortality from smallpox, which had made 
great ravages in Spain some years ago, had now fallen to zero. · 

· · In Spain noteworthy attempts were being made to educate the rural population 
by example. In connection with irrigation works, railway construction, etc., specialists 
went to the spot - not only in villages, but where there were no villages - and the rural 
population could see the work done by them for itself. Such methods had given good 
results in the education ?f the rural population. 

·A start had also been made with the creation of secondary centres, supported by 
municipal, provincial and State subsidies. · 

As regarded propaganda,. much .was being done through the cinema, pamphlets, 
lectures, etc. These were excellent means in the more thickly inhabited areas, but most 
expensive in thinly populated rural districts. There, concrete examples were better. The 
following was the procedure in the anti-malaria campaign : A malarial centre was selected 
in a rural district ; a small health service station was established, often of the simplest 
order ; the peasants, more accustomed to observe natural phenomena than to read, did 
not fail to realise the results of the work of the little local centre thus established. The 
population could thus be educated rapidly, not only in the locality where the centre was 
set up, but over • fairly wide area .. This system promoted the subsequent introduction 
of more important measures. A study of this question in districts infected by an important 
but easily preventable disease would present great interest. Even in the remotest districts, 
the inhabitants became accustomed to the doctor's visits, and the way was thus prepared 
for more extensive health measures . 

. ·, The anti-malaria campaign in Spain had resulted in the conversion of a great number 
of these primary anti-malaria centres. into secondary centres. · 

'· Dr: VASILE (Roumania) thought that remarkable proof of the interest taken in the 
health problem of the present day was provided by the Preparatory Committee's report 
and the breadth of the discussions which had taken place. He much appreciated the Rap
porteurs' work, and thanked the Health Organisation of the League for summoning the 
Conference, for which the Secretariat had prepared so carefully. 

Though the spirit was willing, internal conditions in Roumania had unfortunately 
only allowed the practice of ~he more advanced ideas for some fifty years past ; every 
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effort however was being made to catch up with other nations. The p~esent economic 
crisis 'bad forced Roumania to modify her policy, hence she had been obhged to abandon 
free medical aid hitherto traditional. Roumania was essentially an agricultural country, 
and the proble~ would, it was hoped, be solved by means of compulsory insurance for 
agricultural workers. The rural hospitals, like the national health organisation, were 
State administered, and the communal doctors, paid by the communes, were State 
appointed and supervised. These hospitals acted as dispensaries. Each health district 
was about equivalent in area to an English county. The district medical officer was 
assisted by a varying number of subordinate health officials and midwives. The average 
population of a district was fifteen to thirty thousand. Unfortunately, unfavourable 
conditions, such as distance, insufficient pay, lack of means of transport, etc., hindered 
the work of doctors, who were forced to engage in private practice. 

In the Committee, Dr. Vasile would give further details of the districts health organi
sations, especially as regarded recruitment of staff and the advantages and drawbacks 
ofthe Roumanian system. Untiligio, the district medical officer had been obliged during 
his epidemiological enquiries himself to seek out the sick persons in each village ; such 
a system did not give very good results. The establishment of general dispensaries, either 
at the doctor's place of residence or in some other place at which he attended on a certain 
·day, marked a real step forward in rural hygiene and in the development of health centres 
in the direction indicated by the Rapporteurs. Demonstration centres already existed 
in three country districts and served to train health officers and students. 

He was glad to express appreciation of Dr. Stampar's work in Yugoslavia, which 
he had been able to admire at first hand during the interchange of rural hygiene 
specialists. He thanked the Spanish Government for promoting the present Conference 
and the Chairman for his able guidance. 

Doctor CANAL-COMAS (Spain) considered the second item on the agenda the most 
important from the point of view of his delegation, which represented practically 
the whole body of Spanish doctors working in rural areas. The orgamsation of 
rural health centres was of fundamental importance in the improvement of health 
conditions. Generally speaking, the Committee of Experts, the Preparatory Committee 
and the Conference shared this view, which was expounded in Professor Parisot's 
~nd Dr. Stampar's reports. The latter contended that the co-operation of the population 
m country districts must be won in order to achieve decentralisation of the health 
se~ice and to entrust this to the local authorities without, however, depriving the State 
of 1ts powers of direction and control. This was, for most countries, too idealistic, 
esJ>:Ccially in cases where local conditions such as general education, the state of communi
cations ~nd ot~er elements of country .lif~ were not ye!'Y highly developed. It would 
thus~ 1~poss1~le to base ~ealth orgamsat1on upon th1s 1dea alone. The primary health 
authonty In Spam had, up till now, been the Mayor of the commune presiding over what 
was called the ".Local Health Board". (Junta). This &)'l!tem had yielded varying results 
as re~rds the Improvement of pubhc health. Spamsh doctors considered that the 
establishment of permanent centres in country districts was too complicated an under
~ing t~yield satisfactory results. The Spanish health officers had proposed the estab
!ishmen_t o! permane.nt centres under the direction of the municipal health inspector 
Sn all d~tricts too thinly populated to ensure the livelihood of a resident doctor Without 

tate a1d: Ther also proposed the establishment of local primary health centres run 
on very ••mple l~nes. These centres, which were already working in several places also 
un~ertook .- qmte apart from. treatment - diagnostic research for purposes of m~dical 
:,('

18tance m general •. T~e pnmary centre was the elementary but fundamental nucleus 
hi hlraldhealth orgaDIBatl.on •. The secondary centre, on the other hand should be as 

g Y eveloped as poss1ble m both its sanitary and its medical branches if it was to 
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render real service to the work of co-ordinating and directing the organisation of rural 
hygiene. · · · 

Dr. MIEMIETZ (Germany), speaking as a country doctor, thanked the Health Section 
and the Committee for consulting private practitioners, and notably country doctors, 
when preparing the first item on the agenda. This procedure had avoided the mistake 
previously made by more than one country in leaving the framing of draft laws to poli
ticians, jllrists and theorists without consulting experts with practical training, which had 
led to inapplicable or harmful laws. If the work of organising rural hygiene were to succeed, 
practitioners must co-operate with the public authorities, and health and social insurance 
mstitutions. Professor Parisot's report and Mr. Unger's speech on the previous day had 
stressed the fact that such co-operation was indispensable. 
· · The first and second items on the agenda were both of interest to practitioners. 

In the first place, it was dangerous to give health measures and preventtve medicine 
greater importance than the actual medical treatment of the rural/opulation ; the former 
should not be exaggerated at the expense of the latter. A secon essential point, which 
had given rise to profound differences of opinion when the recommendations and decisions 
were being discussed and framed, must also be considered. Was it right and necessary 
to put health measures and preventive medicine in one class and treatment in another ? 
On the contrary, was it not abnormal that the drawing of this distinction had led to the 
existence of two quite separate categories of doctors ? It seemed impossible to come to a 
decision a priori. · An empirical point of view could perhaps be attained after examination 
of the situation in Europe. In most European States treatment was given by private prac
titioners, whilst the public health services were responsible for health measures and social 
welfare. On these hnes, many European countries had achieved an entirely satisfactory 
method of promoting the health and medical treatment of the rural population. Health 
insurance societies, certainly those for agricultural workers, had never questioned the 
fact that actual treatment was the private practitioner's province. Consequently, the 
private practitioner was the best doctor from the patient's point of view. There was a 
bond of confidence between them which was the best means of ensuring a cure. The 
practitioner must have the best possible training, .must belong to a class distinguished 
by its high moral character, and ~ust consider his profession, not as a trade, but as a 
service in the interests of public health. The great majority of European practitioners· 
fulfilled those conditions. The health officer had at least as many qualities as the practi
tioner, but he was responsible to the authorities, who might frequently hamper him in 
his purely medical work and were sometimes even obliged to do so, since the good of the 
individual did not always square with the interests of the community as a whole. 

As regarded Dr. Stampar's report, he was almost entirely in agreement with 
Dr. Ferguson's statements. The Committee's work upon the second item on the agenda 
had been especially difficult, and the scheme of organisation deserved general admiration. 
Dr. Stampar's work in his own country, carried out under the most difficult conditions, 
could not be too highly/raised. That work had, however, been performed in exceptional 
circumstances and coul not be extended to other countries. 

The foregoing remarks explained Dr. Miemietz attitude regarding health centres. 
He fully supported the statements made in the Committee's printed report (pages ~s to 
24 of the English text) and Dr. Stampar's general statements. That organisation played 
the part which is elsewhere allotted to secondary health centres. 

On the other hand, it was not possible to give effect to the proposal that all countries 
should undertake the organisation of primary centres ; Germany certainly could not do so. 
There the task, when not undertaken by the secondary centre, was carried out by each 
indivi.dual doctor within his own place of practice and by the auxiliary medical staff 
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in co-operation with the secondary_centre, the health insurance funds, and private soci~l 
welfare societies. This co-operation between all the factors concerned had made 1t 
possible to provide satisfactory health measures and medical treatment for the rural 
population of Germany. 

Proposal to set up a Fourth Committee of the Conference, and Proposal to 
convene a Meeting of the Directors of European Schools of Hygiene : 
Draft Resolution submitted by the Bureau. 

The PRESIDENT said· be thought the discussion had now reached its climax. The 
representatives of powerful associations of medical practitioners had expressed their 
anxieties - quite apart from any material interests - regarding the relationship between 
medical assistance and the organisation of health centres in rural districts.- That relation
ship was so important that the Conference had constantly had in mind the necessity for 
agreement on this subject, even though this desire had not always been expressed in 
so many ~ords. Dr. Chodzko had made a suggestion at the previous meeting which might 
perhaps meet the Conference's wishes, and on the President's proposal the Bureau 
presented the following draft resolution (document Conf.Hyg.rur.fi8} : 

" The Conference decides to set up a Fourth Committee on' international rural 
hygiene studies', which, after examining the various proposals made by the delegations 
and in the report of the Preparatory Committee, will submit to the Conference for 
approval the questions to be studied under the auspices of the League of Nations. 

" The Conference also asks if the League of Nations Health Organisation would 
convene a meeting of the directors of European schools of hygiene during the 
Conference, to consider to what extent these schools might undertake certain of the 
international studies to be recommended by the Conference, and to make suggestions 
to the Fourth Committee on this subject. " . 

M. PROHASKA (Yugoslavia) stated, with reference to the proposal, that a meeting 
of the directors of European schools of hygiene should be convened, that he had had 
wide experience of agricultural questions and might therefore be able to make some 
useful suggestions. He asked whether other persons besides the directors of schools of 
hygiene would be allowed to attend the proposed meeting. · 

The PRESIDENT explained that the proposed F~urth Committee would include any. 
members of the Conference who wished to join in its discussions. The Bureau had also 
thoug~t it de:'irable to convene a meeting of the directors of schools of hygiene, to consider 
technical pomts and to ensure that the two meetings would keep in touch with one 
another_. The Fourth Committee would submit to the directors of the schools of hygiene 
suggest1~ns on the work to be carried out and the directors, in their turn, would give any 
explanatiOns needed by the Fourth Committee. The proposal was intended to facilitate 
the Conference's work. 

Resumption of the general discussion. 

p . M. PROHASKA (Y~goslavia) stressed the necessity, already emphasised by Professor 
ariSOt,. for co-operation and co-ordination. Perhaps the members of the Conference 

had noticed that Dr. Stampar had said very little of co-ordination in Yugoslavia between 
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the work of the health. authorities and the health co-operative societies. This, however, 
existed. From the beginning of the health co-operative movement, a special law had 
provided State subsidies for it. This law made provision both for the liberty without 
which a co-operative society could not exist and at the same time for the co-ordination 
of the work done. The Health Institute at Belgrade had been especially active, creating 
co-operative schools of hygiene, for which the co-operative societies themselves chose 
the pupils. This choice obviously led to the enlisting of excellent recruits. An effort 
had been made in Yugoslavia to work always in co-ordination with the local authorities. 
The principles thus adopted, which M. Prohaska summarised, were dealt with in detail 
in a pamphlet which had already been distributed to the members of the Conference in 
English, and the French text of which would be ready shortly. In conclusion, he agreed 
with his Hungarian colleague that a village should be considered as a separate entity and 
should not be treated as a small town. 

Work of the Conference. 

The PRESIDENT adjourned the general discussion on the sec~nc:l item on the agenda. 
As regarded the third item, the reports on the question of sanitation in rural districts 
were so technical that it would be better to refer them direct to the Third Committee. 
Thus no general discussion on item 3 of the agenda would take place in plenary conference. 

SIXTH MEETING (JULY 2ND, 9.30 A.M.). 

Draft Resolution (Fourth Committee and Meeting of the Directors of Schools of Hygiene) : Speeches 
by M. Gautier (France), M. Pelc (Czechoslovakia), M. Jitta (Netherlands), Dr. Lutrario (ltaly).
Continuation of the Discussion on Item a (Health Services and Centres) : S~ches by Dr.· 
K.onrich (Germany), M. Andronesco (Roumania), Dr. Ismail (Turkey), M. Palhs (Greece), Dr .. 
Berry (Irish Free State), Dr. Garcia Tomei (Spain), Dr. Spaaa (Belgium), Dr. Kolar (Czech<'-
slovakia) .; Reply by Professor Stampar (Yugoslavia). · 

. President :"Professor G. PITTALUGA. 

Draft Resol~tion (document .Conf.Hyg.Rur./18). 1 

·_ . M. GAUTIER (France) said the draft resolution provided for two different committees 
- namely, a fourth committee of the Conference and a meeting of directors of schools of 
hygiene during the Conference. 

I The draft resolution waa as follows : . 
. - ' 

. " The Conference decides to set up a Fourth Committee on international rural hygiene 
studies, which, after exiunining the various proposals made by the delegations and in the report 
of Preparatory Committee, will submit to the Conference for approval the questions to be 
studied under the auspices of the League of Nations. 

"' The Conference also asks if the League of Nations Health Organisation would convene 
a meeting of the directors of European schools of hygiene during the Conference, to consider 
to what extent these schools might undertake certain of the international studies to be 
recommended by the Conference, and to make suggestions to the Fourth Committee on thia subject", 
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With regard to the latter meeting, it was evident that numerous eminent representa
tives of the schools of hygiene were present at the Conference, and it would be o~ gr~at 
advantage if they met in a private meeting outsi~e the Conference. Ther~ was no obJeCtiOn 
to such a meeting. The League could at any t1me call such representatives together, and 
it would be advisable to take advantage of their presence in Geneva. · 

With regard to the Fourth Committee which it was proposed to set up, he thought 
this committee might select the most important ideas expressed during the discussion 
and, after examination, draw up a programme of future work for submission to the 
Conference. Such a committee would, for that purpose, draft a series Of resolutions. 
If the Fourth Committee proposed in the draft resolution was of that character, he agreed 
to the suggestion. . · · · 

· With regard to the composition, the President has stated that any member of the 
Conference could take part. M. Gautier did not quite agree with that view. He thought 
such a committee would have to work rapidly, since it would have to report to the Con
ference, whose meetings could not be prolonged indefinitely. He therefore thought that 
the committee should consist of only nine or twelve members. 

He took the opportunity of replying to M. Santiago's remarks of the previous day 
regarding the composition of the various delegations to the Conference. He was not in 
a position to speak in respect of other countries, but, with regard to France, the delegates 
represented all branches of the agricultural interest without distinction. The delegation 
included doctors, health officers, administrators and representatives of agricultural 
societies. He regarded the last-named as of great importance, especially in respect of 
propaganda for health work. 

Returning to the question of the proposed Fourth Committee, he suggested that the 
President and Bureau of the Conference should draw up a list of some nine or twelve 
members who should form a resolution committee for rapidly considering the most 
important questions which arose. He thought the Conference should not be too ambitious. 
It would, he hoped, meet again, and it should therefore now deal with a small number 
of essential questions. In this case, he thought the Conference would render valuable 
service to public health, agriculture and mankind. 

. 1\1. PI!LC (Czechoslovakia) agreed to some extent with M. Gautier's remarks, although 
hiS attitude was somewhat different. Public health was not only a question of finance 
and goodwill, but was also largely a question of knowledge. What was badly needed 
was research in 9uestions of rural hygiene. He thought Dr. Chodzko's suggestion was a 
good one, as it a1med at encouraging such research work. It was not often that so many 
experts met together, and such an opportunity should not be lost. He would be glad if 
the proposed committee could consider a programme of research work. · 

He ~ad no remarks to make regarding procedure, and thought that could be left to 
t~e Pre;ndent and the Bureau, who would no doubt be able to reconcile M. Gautier'• 
VIew With that of Dr. Chodzko. 

. Dr. }lTTA (Netherlands) agreed .with M. Gautier regarding a resolution committee. 
W~th !egard to the p~oposed meeting of the directors of schools of hygiene, he had no 
obJection. ·All countries were not, however,. in the fortunate position of possessing such 
sch~ls, though !hey were interested in such questions. He therefore suggested that the 
meetl!ig ~ho".'ld mclude other competent persons from countries which did· not possess 
such mst1tut1ons. 

·dr f ~r. LuT~lo (lta!yl understood that the Fourth Committee would be a kind of 
. a tmg comffilttee, which would extract from the discussion all subiects of international 
Interest. · • 
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With regard to the meeting of the directors of schools of hygiene, he agreed with 
Dr. Jitta, particularly as some countries, such as Italy, did not possess schools falling 
exactly within the description of the draft resolution. In Italy, however, the movement 
was very developed, as there were twenty schools of hygiene and six higher institutions. 
If he was correct in his interpretation of the proposal, he would be obliged to make reser· 
vations on behalf of the Italian delegation. 

The PRESIDENT pointed out that the directors of schools of hygiene formed a technical 
organ which already existed and had already met. The proposal was merely to convene 
a meeting of these directors, who would place their suggestions before the Conference. 
· With regard to Dr. Lutrario's remarks respecting European schools of hygiene, he 
explained that thi!t meant schools of hygiene in Europe. 

Dr. RAJCHMAN, Medical Director, suggested the following amendments to the 
draft resolution in order to meet the views of the various speakers. 

· With regard to M. Gautier's remarks he suggested substituting the words " a Fourth 
.(Resolution) Committee " for the words " a Fourth Committee on international rural 
hygiene studies ". 

In order to meet Dr. Lutrario's views, he suggested substituting the words "under
take certain studies among those to be recommended by the Conference " for the words 
" undertake certain of the international studies to be recommended by the Conference ". 

An organisation of directors of schools of hygiene already existed and had met at 
Madrid in May. It was natural they should meet again since they were assembled at the 
present Conference. They might inform the Conference of what subjects they proposed 
to investigate. 

Dr. LUTRARIO (Italy) said the Italian delegation would have no difficulty in accepting 
the first part of the resolution. If he had thorough![ grasped the explanations given, the 
Fourth Committee would really only be a kind o Drafting Committee, which would 
extract from the proceedings the most important questions and frame a programme of 
future work. 

· Regarding the second part of the resolution, he shared Professor Jitta's misgivings. 
In the first place, he did not exactly know what" European "schools of hygiene were meant. 
If they accepted the usual interpretation of the expression, the meeting would necessarily 
be confined to a limited number of individuals. Many countries - even large countries -
would be excluded. As the object was to establish a programme of studies dealing with 
the topics before the Conference and interesting all European countries, it would be better 
to broaden the basis of suggestions and co-operation for such a programme. 

Dr. RAJCHMAN, Medical Director, remarked that two "Italian representatives were 
connected with schools of hygiene. If it was desired that, in addition to the school at 
Rome, another school should be represented, this result could no doubt be obtained by 
addressing a letter to the President of the Health Committee. . . 

The PRESiDENT, in summing up the proposed amendments, thought all objections 
were now removed. The revised text would be distributed to the Conference. The 
Bureau reserved the right to make a further proposal regarding the constitution of the 
Fourth Committee. · 

Thl amerukd text fDIJI Gdopt1d. 
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Second Question on the Agenda (Rural Health Centres) (Continuation of the 
General Discussion). 

Dr. KoNRICH (Germany) said it had been clear from the outset that the first and 
second questions on the agenda were very closely connected, and this view had been 
confirmed by the discussions in the Conference. There were, nevertheless, great differences 
between medical assistance and rural health centres. It was no doubt much easier to 
obtain uniform medical treatment for the rural population than to provide for uniformity 
in preventive measun~s. This was due to differences, not only between different countries, 
but even in local conditions in the same country. 

The experts' report and that by Dr. Stampar laid down clear rules for one solution 
of the question, and showed that that solution was practicable. In Germany, however, 
as had been shown by l\1. Miemietz and M. Unger, the basis of medical treatment was that 
the patient should choose his own physician in accordance with the confidence he placed 
in him. This view had, for a time, been to some extent negatived by the advent of social 
insurance, but had since again become predominant. 

Curative treatment was a matter that concerned the doctor and his patient. Preventive 
treatment should endeavour to take its place between these two parties. He did not want· 
to dwell on the distinction between curative and preventive treatment. On the contrary, 
there must be co-operation between the two. In Germany, a definite distinction actually 
existed, because the medical practitioner was a free agent, while the preventive doctor 
was an official. Some form of co-operation must be found. In Germany, this took the 
form of what was known as an Arbeitsgemeinschaft: . · 

The preventive staff should be trained for the task they had to fulfil. Unfortunately, 
they had not yet reached the stage of training which was desired. This was natural m 
view of the great development in preventive medicine which took place after the war, 
when it was found impossible to supply a sufficient number of trained men. 

As Dr. Konrich had already stated, preventive doctors in Germany were State or 
communal officials. They received training in special courses at the institute of social 
hygiene. They were forbid den to give curative treatment in order that they might not 
compete with the ordinary practitioners. · · · ' 

He regarded the auxiliary personnel as being of great importance- in particular, the 
nurses. In Germany, these were of various kinds, such as nurses attached to friendly 
~ocieties, communal and district nurses, etc. One of their main objects must be to give 
ms~ruction in the necessity for health measures. For this purpose they should be as well 
tramed as possible. With regard to the question as to whether nurses should have general 
or. specialised training, he inclined to the opinion that general nurses were. the most 
suttable. If only specialised nurses were used it might happen that the same small district 
would require one nurse for children's diseases, one for pulmonary diseases and one 
for ven~real diseases. Not only would that be expensive, but the advice given might be 
contradictory. In rural districts, this would tend to confuse and undermine the confidence 
o~ t~e p~pulation. He therefore concluded that, for preventive treatment in country 
diStncts, 1t w~ better to employ nurses with a general training. · 

The aux1liary staff should also include health inspectors. These should be used,· 
!lot on!~ for inspe~tion, but al~o. for educating _the population, especially the children, 
ID questiOns of hyg1ene. In add1t10n, the health mspector could also supervise foodstuffs. 
In Germany, food control was not in the hands of the health officials but was dealt with 
by pha~macists. The health inspector could be used to connect up' these two services. 

W1th regard to the premises to be used for health work he pointed out that there 
were nQ health centres in Ger!"any, but that there were oth~r equivalent arrangements. 
The general health work was m the hands of the district hospitals, which gave hospital 
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treatment and training. He thought it important that small districts should establish 
premises for health services in the same way as they built churches and schools. 

He was not in favour of adopting a too rigid form for the health centres. At any 
rate, su~h ~igidity .W9uld not be acceptable to Germany. He was in favour of simplifying 
the. system and thought that could be done by means of improved transport. Instead 
of many small centres, it would be better to centralise the work in one larger centre. 

· He agreed with the guiding principle, expressed in the reports by the experts and 
by Dr. Stampar. He appreciated, in particular, Dr. Stampar's remark that there were 
various ways of reaching the same object. He hoped Dr. Stampar would agree that the 
method used should not be the same everywhere, but that the object should be to obtain 
the same good results. 

M. ANDRONESCO (Roumania) wished to mention. a few problems which he thought 
might be referred to the Fourth Committee. They were as follows: 

(I) Artificial light as a social pathological factor ; 
(z) Labour and health ; 
(3) The bases of society as a social pathological factor ; 
(4) Shame as a social pathological factor ; 
(S) Sterilisation of criminals, idiots, tubercular cases and degenerates ; 
(6) Intoxication as a pathological factor ; 
(7) The value of applied hygiene ;, 
(8) Food reform ; . 
(9) Insufficiency o( respiration as the greatest social pathological factor ; 

(I o) Physical culture ; · 
(u) The most urgent and the easiest means of attaining adequate hygiene. 

' 
Dr. A. IsMAIL (Turkey) read his report (document Conf.Hyg.rur./24) on the position 

of public health work in Turkey. -
He added that Turkey, like other countries, awaited with great interest the results 

of the discussions in the Conference in order to use them for improving health work 
in rural districts. · . · · . 

On behalf of his Government, he thanked the Spanish Government and the Council 
of the League for their initiative in convening for the first time a Conference on Rural 
Hygiene. · · 

· The PRESIDENT intimated that the report they had just heard was being translated 
and would be distributed on the following day. 

M. PALLIS (Greece) wished for the moment merely to comment on the French repre
sentative's :reservation regarding Dr. Stampar's report ·- a reservation which clearly 
illustrated the contrasting conditions prevailing in the various countries. Where, as in 
Greece, there was a shortage of private doctors in country districts, it was essential that 
the public health officers should, as Dr. Stampar proposed, be permitted to give medical 
treatment. In Greece, 87 per cent of the medical profession was concentrated in towns, 
leaving only 13 per cent, or an average of one doctor for every 7,000 rural inhabitants. 
The disproportion was even greater in northern Greece, where the settlement of more 
than half a million refugees on the land had compelled the Government to establish rural 
dispensaries with paid doctors and chemists to ensure the settlers the benefits of a medical 
service. The principles advocated in Dr. Stampar's report were those which had just 
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been adopted by the Greek Government in orga.nising its new h~alth an~ soci~l services, 
but these were still of too recent a date to furmsh useful matenal for dJscussJon by the 
Conference. 

He associated himself with Dr. Ferguson's remarks on the rather vague reference 
made in the report to the financial side of rural hygiene schemes. Were these to be main
tained by voluntary contributions or from the proceeds of taxation 1 His own suggestion 
was that the problem might be solved if communes were given the proceeds of the land 
tax or the tax on agricultural produce. In Greece - and he thought it was true of other 
countries - peasants were constantly claiming relief from such taxation on the ground 
of losses suffered through hail, drought, floods, etc. The Greek Government had recently 
suspended collection of the agricultural produce tax for two years. He pelieved that, if 
the peasant realised that such revenue would be expended on local requirements, such as 
health services, by their own communal authorities, they would be less anxious to claim 
exemption, and communal health services would enjoy permanent and regular support. 
That was the solution he intended to propose to his own Government for solving the 
difficult problem of decentralisation. · 

In regard to the other questions on the agenda, his delegation was there to receive 
rather than to give information. For the last twenty years the Greek health services had 
had to concentrate their efforts on combating epidemics and other natural catastrophes, 
to the neglect of the more normal activities of health administrations. They hoped now 
to embark on a new era of health re-organisation, which would certainly bear good results. 

Dr. BERRY (Irish Free State) supported the President's suggestion that the First and 
Second Committees should hold joint meetings, since it W'as almost impossible to 
differentiate in rural areas between curative and preventive medicine. 

In Irish rural districts, curative services were in the hands of the dispensary doctor, 
a part-time public official whose salary was borne on the local rates, but partially repaid 
by the Central Government. The office was pensionable and the holder could practise 
privately. His duties were to give free medical assistance and medicine to the poor in 
his district and, where necessary, secure hospital treatment for them. Such activity, he 
thought, had a wider scope than that of health insurance funds, since it covered the 
destitute, the peasant the farmer, the small shopkeeper and their families. The Irish authori
ties would be very reluctant to change a system which had proved to be in the best 
interests of the sick and needy in rural areas. For preventive work, it was found that 
county health units were the most satisfactory. The dispensary doctor acted as medical 
officer of health for his district, co-operating with the county medical officer of health. 
The latter was a whole-time speciallY. qualified doctor responsible for the public health 
of the county, for maternity and chlld-welfare schemes, for school medical inspection, 
tuberculosis and venereal disease work, etc. It had been found that the active co-operation 
of the local practitioner in rural areas was indispensable. As regards the decentralisation 
of medical and public health work in rural areas, he was convinced that there should 
be a central authority to supervise and co-ordinate policy, otherwise chaos and confusion 
would result. 

Dr. Garcia ToRNEL (Spain) thought there was a dangerous inconsistency between 
Dr. Sta~par'• statement that " primary rural health centres are intended, not only for 
~nsultatJon, bu~ also for the tre~tment of patients " and the conception of such institu
ho~ expresaed m. Professor Pansot'a report as primarily centres of diagnosis and pre
vention. In 1~1al cases, a health centre might supervise or administer the medical 
treatment ! but, 1f that practice became general, friction might develop between doctors 
employed m 1uch centres and the local practitioners. · 
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Dr. SPAAS (Belgium) explained that it was a mistake to think of Belgium as a pre
dominating\)' industrial country ; there were provinces in which 6o per cent of the popu
lation inhab1ted small villages of less than 1,ooo people. The law formerly left the organi
sation of \lealth services to the local authorities, who depended for technical advice on 
committees composed of representatives of the medical profession. Latterly, the Govern
ment had found it necessary to set up a special health inspection department staffed by 
qualified doctors, and there was an arrangement by which communal authorities could 
obtain the services of doctors attached ~o this department free of charge. In general, all 
the activities of health services were free and at the entire disposal of doctors. 

As regards infant mortality, the Government directed its energies to co-ordinating 
the work of private child welfare agencies, such as I'CEuVTt nationalt dt l'enfanct, and 
maternity clinics. Pre-natal care and money grants to women in child-birth were provided 
by the law of the country. Subsequent supervision took the form of school medical 
inspection and school and open-air holiday camps were provided for delicate children. 

The campaign against tuberculosis throughout Belgium was conducted by the 
Association beige contrt Ia tubeTculose, the Ligue nationalt beige contrt la tuberculost and 
I'CEuVTt de Ia prest!TfJation de l'enfance, all of which were now incorporated in l'fEuVTt 
nationak beige contre Ia tubeTculose. This had now been officially recognised as a public 
utility body, and the Government had granted a subsidy of 100 million francs for the pur
chase of a complete anti-tuberculosis equipment. Efforts were also made to remove chil
dren from an undesirable environment, and to arrange for public lectures on social health 
topics. Anti-venereal work was another activity encouraged by the Government, which 
supplied medical practitioners with remedies for free distribution. Normal and domestic 
economy schools had also been created to train instructresses in health and social welfare 
work and enable them to give country girls the instruction necessary to fit them for more 
efficient discharge of their daily tasks. 

Dr. KoLAR (Czechoslovakia) thought that the various reports submitted to the 
Conference would form a solid foundation for international collaboration in solving rural 
hygiene problems. They furnished ample evidence of the progressive impoverishment, 
both material and physical, of the rural population, and of the possibility of remedying 
these evils by adopting the proposals made. It was certainly true that many of the latter 
involved considerable expenditure, and much propaganda work would be necessary to 
convince the agricultural population of their necessity. The economic productivity of 
some of the proposals was obvious even in a time of depression like the present. He 
referred to water supply improvements,land bonification, the treatment of solid and liquid · 
sewage, etc. The economic advantages of other proposals- e.g., treatment of household 
garbage -were not so directly obvious and would require further investigation. Steps 
should also be taken, he thought, to convince the populations concerned that the value 
of rural sanitation lay as much in the ultimate advantages of lower sickness and death 
rates as in the actual sanitary improvements introduced. He could not sufficiently stress 
the importance of propaganda aimed at stimulating an intelligent interest in rural hygiene 
problems and directed by professional agriculturists to ensure its penetrating to the circles 
most concerned. Such propaganda work should not concern itself with model installations 
or equipment which were beyond the means of the average peasant, but confine itself to 
practical local requirements. · · 

He would venture to cite the instance of a private organisation for rural health which 
had been working for three years in Czechoslovakia and drew its members from all classes 
of rural society. One of its activities was the opening of creches for the children of agri
cultural labourers and smallholders during their parents' working hours. In addition, 
the society conducted annually a special propaganda campaign in the Press with a view 
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to popul~rising prophylactic measu~es. Illustrat~d posters. were sent o~t and villagers 
were ivited to attend lectures orgamsed loc~lly With th~ ~ctlve collaborauon of doct?rs, 
veterinary surgeons, schoolmaster~ and agncultural tramm~-school teachers, etc. Hm!s 
were given to communes on the d1sposal of sewage and-the Improvement of health condi
tions by means of town planning ~nd drainage schemes, constructi~n of water-supp~y 
systems,· inspection of wells, ~ppomtment of school doctors, estabhsh~ent of p~bhc 
medical consultations, etc. Trammg courses f~r lecturers were also or~amsed a~d prmted 
lectures supplied for the use .of doctors, vet~nnary su~geons and agncultural •!ispectors. 
The society could already cla1m t? have ach1eved considerable succes~, t~ough m general 
there was still much scope for p10neer work and for greater co-ordmauon of methods. 

In conclusion, he wished, on behalf of the Czechoslovak Ministry of Agriculture, 
to thank the Spanish Government and the League of Nations, as well as the various 
Rapporteurs, for the action taken·in convening the Conference. . 

Dr. STAMPAR (Yugoslavia) wished to reply briefly to the various questions raised 
concerning his report. · · · . 

He had certainly not intended to imply that any one system could be applied indif
ferently to all countries. 

On the delicate question of the relations between the local practitioner and the 
health centre, he would be very loth to oppose the legitimate interests of the medical 
profession. When a country, however, was inadequately supplied with rural doctors, 
health services could not possibly be dispensed with. Moreover, health service implied 
arranging for the introduction of a medical practitioner into a district where he would 
live and work --: in other words, the creation of a primary or secondary health centre. 
Did they imagine, again, that, in a district where malaria or venereal disease was endemic, 
a single general practitioner could possibly deal with the situation ? 

As regards the point raised by Professor Konrich on the differentiation between 
curative and preventive medicine, he thought that, in districts such as he had just 
described, a doctor must combine both activities. · 

His German colleagues had mentioned the desirability of permitting patients to 
choose their own doctors, but there were rural districts in some countries where no doctor 
could. be found, or where the population was quite indifferent to the need for medical 
attentiOn. They could not afford, he believed, to wait until education had done its work 
in such districts, and rural health services should be introduced even at the risk of anta
g~misin~ the medical profession. Similarly, health insurance funds could supply a defi
Ciency m health services in· rural districts. The question was whether, in such cases, 
members should be entitled to choose their own doctors or should be bound to accept 
the services of the doctor appointed by the fund. . 

.On the important question of the resources available for organising rural health 
&ervlces,.he ref~rred them to the ~ecommendation in the report that the populat.ion should 
be sufficiently mterested to prov1de the necessary funds itself. His own expenence went 
to show that even the poorest district was prepared to contribute in kind when it realised 
the value of the benefits conferred · . . · 

. ~aling wit~ Dr. Fer~on'~ ~e~rks concerning the role of l~cal consult~tiye 
com"?•ttees, he reiterated the v1ew expressed in the report that such bod1es had no offic1al 
standmg or power of decision, but should act as a link between the population and the 
healt~ centre. As regards the relation of primary health centres to local authorities, he 
conceiVed that the former should be executive organs of the latter. 

The PRI!SIDI!NT declared closed the discussion on item z of the agenda. 
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SEVENTH MEETING (JULY 2ND, 3.30 P.M.). 

Constitution of the Fourth Committee.- Opening of the Discussion on Item 3 on the Agenda 
(Sanitation). - Statements by the Rapporteurs, M. Bllrger (Sewage and Refuse), M. Krul 
(Water Supplies), Mr. Rosa Hooper (Housing), M. Buttini (Bonifications). . 

President: Professor G. PITTALUGA. 

Appointment of the Drafting Committee. 

The PRESIDENT stated that, in accordance with the resolution aaopte<l at the prev1oua 
meeting, the Drafting Committee had been appointed as follows : 

Chairma11: Dr. CHODZKO. 

Members: Dr. A. SHEARER (Chairman of the First Committee), 
Dr. Bela ]OHAN (Chairman of the Second Committee), 
M. VIGNEROT (Chairman of the Third Committee), · 
Dr. SEIFFERT, 
Dr. SoRENSEN, 
Professor Innocencio jiMENEZ, 
M. VIMEUX, 
M. c. BUTTINI, 
M. KRuL, 
M. PIRC, 
M. UNGER, 
Dr. Sterling BERRY. 

The President hoped that the appointments to the Committee, which it had been 
agreed to limit to twelve members, would meet with the Conference's approval. 

Discussion of the Third Item on the Agenda. 

In view of the extremely technical character of the proBlems referred to the Third 
Committee, the Plenary Conference would confine itself to hearing summaries of the four 
reports submitted by the Rapporteurs of that Committee. 

M. BCRGER (Germany) summed up the main conclusions of his report on the disposal 
of sewage (document Conf.Hyg.rur./25). · • 

M. KRuL (Netherlands), in summing up his report on water supplies in rural districts, 
said that his task had been to a great extent lightened in that he had been able to compile 
it from the full data contained in the experts' reports, the information gained from their 
discussions, and from the Health Section's documents. He chen gave a resume of the 
report (document Conf.Hyg.rur./7.) 

M. Petrik had spoken in his report of the progress made in centralising the Nether
lands water system. He had described the material aide only without dwelling on the 
lengthy negotiations with municipal councils which were often necessary before the 
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.scheme could be carried out. Its promoters, howe~er, were inspired by William the 
Silent's words : " I go forward, though hope seems vain ; I persevere, though I may not 
succeed". 

Mr. Ross HooPER (Great Britain) presented his report on rural housing (Conf. 
Hyg.rur./J). ~rogress towards a better rural housing system would.of necessity be sl?w; 
in some districts twenty-five years had passed before the separatiOn of human bemgs 
and animals in farm dwellings had been achieved. Thanks, however, to State aid and 
encouragement and to the co-operation of the many organisations concerned, good results 
would undoubtedly be achieved. The Sub-Committee of Experts had purposely confined 
itself to submitting a general scheme only, on the lines of which each country could draw 
up a programme suitable to its local conditions, customs and financial situation. 

Since M. Bonamico was unfortunately not able to be present M. BUTTINI (Italy) 
thanked the Conference for allowing him to submit the report on" Bonifications" (docu
ment Conf.Hyg.rur.J6). He gave a brief summary of M. Bonamico's report. 

The PREsiDENT thanked the different Rapporteurs on behalf of the Conference. As 
already decided, no general discussion on their reports would take place in plenary session. 
As they were highly technical, they would be submitted direct to the Third Committee 
for discussion. 

. ' 
Work of the Fint and Second Committees. 

The PRESIDENT stated that, if their Chairman so wished, the First and Second Com
mittees could hold joint meetings in view of the connection between the subjects with 
which they were called upon to deal. 

EIGHTH MEETING (JULY 6TH, 4 P.M.). 

Submission and Adoption of the Reporta of the First, Second and Third Committees • • 
President :Professor G. PITT ALUGA. 

Sabmiaioa of Reports bf the Three Com~ttees. 

The PRPSIDENT stated that the three Committees had concluded their work and drawn 
up reports containing the conclusions arrived at. . · 

He would call on the Chairman of the three Committees to report on their work. 

. J?r. S~ (Great Bribin)~ Chairman of the Committee on Medical Assistance; 
IUbiilltted his report. 

No observations were made. · 
Til. report IPtll adopted. 



Dr. ]OHAN (Hungary), Chairman of the Committee on Rural Health Centres, sub-
mitted his report. 

No observations were made. 
The report coal adopted. 

M. VIGNBROT (France), Chairman of the Committee on Sanitation in Rural Districts, 
i~ submitti~g his report, quoted a passage fro.m ~e ~emorandum of the Health Organisa
tion regardmg the necessary measures of sawtatlon m rural areas. He thought the object 
proposed had been attained by the resolutions as finally accepted by his Committee. 

No observations were made. 
· The report wfll adopted. 

Professor MADSEN, President of the Health Committee of the League of Nations 
expressed his satisfaction at the co-operation that had been established between the 
sanitary engineers and the League's Health Organisation. He hoped this co-operation 
would continue in the future. 

(The meeting adjourned in order that the Fourth Committee might meet.) 

NINTH MEETING (JULY 6TH, 6 P.M.). 

Submission and Adoption of the Report of the Fourth Committee. 

President: Professor G. PITTALUGA. 

Dr. LuTRARio (Italy) thanked Professor Bernard for the friendly reference to the 
Italian delegates made at the beginning of his report to the Fourth Committee. 

Professor Uon BERNARD (France) thanked Dr. Lutrario, and hoped that his words · 
would find expression in deeds, and that he would shortly be able to supply the Italian 
co-operation without which the work undertaken could not be completed. . 

Report of the Fourth Committee. 

· Dr. CHODZKO (Poland) (Chairman of the Fourth Committee) submitted the report 
of the work of that Committee (document Conf.Hyg.rur./34). The Fourth Committee 
asked the Conference also to adopt the proposals contained in Professor Uon Bernard's 
report, which it had just approved. 

He laid particular stress on resolution (g), reading as follows : 
" (g) The Conference wishes to usert the importance in the sphere of rural 

hygiene of close co-operation between public relief officials, sanitary engineers, 
architects, agricultural experts, hygienists and general practitioners, the representa
tives of health insurance mstitutions, agricultural trade unions and private agencies. 

" The Conference on Rural Hygiene has furnished a striking example of the 
fertility of such collaboration, which, begun under the auspices of the League of 
Nations, should be continued and developed. " 
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The Conference would certainly be unanimous in con~ratulating. the Spanish 
Government on its initiative and the Council of the League of Nations on ~av!ng responded 
to that initiative. It would, however, be a poor reward for both. partt~s 1f t~e present 
Conference were to be the last. He was expressing a general sen.t1ment m ho~mg that a 
similar conference would be convened in a few years' time to cons1der the pract1cal results 
of their present deliberations. 

The PRESIDENT repeated Dr. Chod~ko's statement made to the Fourth Committee
that the question of co-operation in the enquiries which Professor ~~n Bernard's report 
suggested should be undertaken remained open. The Health ~rgarusat10n 'Yould welc~me 
the names of further schools, institutes and establishments anx1ous to share m the enqu1ry. 

The report ·of the Fourth Committee was adopted, together with Professor Leon Bernard's 
report on the meeting of directors of European schools of health. · · 

The PRESIDENT thought it was a matter for congratulation that the proceedings of 
the Conference were tenninating by the adoption, not only of conclusions on the questions 
which had been studied beforehand by the Preparatory Committee, the Committees of 
Experts and the Rapporteurs, and exhaustively discussed in the Conference Committees, 
but, in addition, by the adoption of a programme of practical enquiries initiated by the 
Conference, which would be highly valuable in future and had already been entrusted 
to technical organisations. 
· The President said that the Conference would doubtless discuss the concluding 

recommendation of the Fourth Committee's report at its next meeting. Some time, of 
course, would have to elapse before the practical work to be undertaken in the various 
countries yielded really valuable results. It would only be after such an interval that 
the Conference could re-assemble and examine the results achieved. -

In conclusion, he was gratified to note the useful collaboration initiated with the 
International Labour Office and the International Institute of Agriculture at Rome. 

TENTH MEETING (JULY 7TH, 11.45 A.M.). 

Closing Meeting. 

President: Professor G. PITTALUGA, 

h 
There being' no for~al agenda, the President said he ~ould call on those members 

w o had expressed a desire to speak. 

d Drh BERRY (Irish Fr~e ~tate), in congratulating the Spanish Government, the Presi-
en~, t e Health Orga~15at10n and. all concerned on the success of the Conference, 
~e~nded del~gates that It was the lnsh member of the Council who had re orted on the 
an~nal S~amsh propos~l to convene the Conference. He felt sure that the cfouncil would 
tCP ove ~ e resf ulhts alc~eved, and that the work done during the past week would herald 

e opemng o a ea th1er era for rural populations. 

Professor MIYAJIMA (Japan) said h h d b fi d in th Co f • . e a ene te greatly by passive participation 
e n erence • proceedmgs. Though concerned, and rightly 80, with European 



problems, the recommendations made could not fail to be of advantage to Eastern countries -
also .. Japan would certainly try to adapt them to her own situation and would be very 
glad 1f the League later decided to call an international conference which would continue 
the work so successfully begun. 

M. PALLIS (Greece), in adding his congratulations on the success of the Conference, 
was convinced that its final recommendations would be immensely valuable, particularly 
to countries less advanced in the sphere of public hygiene. He hoped steps would be taken 
to put the recommendations into effect by those present holding admimstrative positions 
or capable of influencing departmental policy, as well as to convince the respective national 
delegates to the Assembly of the significance of the results achieved. He concluded with a 
tribute to the generous support given to many national health services by the Rockefeller 
Foundation. . 

• 
Professor PUNTONI, on behalf of the International Institute of Agriculture, Rome, 

expressed his gratification at the success of the Conference under the able chairmanship 
of Professor Pittaluga. The Institute at Rome had a long record of pioneer work in this 
sphere and would be glad to continue its co-operation in raising the standard of rural 
hygiene. 

Professor }ITTA (Netherlands) wished to express his gratification at the results 
achieved and, in particular,.to stress the unanimity which had characterised the Conference 
and added to the weight of its recommendations. · 

Dr. LUTRAJUO (Italy) expressed his delegation's gratification at the unanimous 
conclusions adopted by the Conference - the result, he thought, of the excellent preli
minary spade work done by the Preparatory Committee and the Health Organisation, as 
well as of the conciliatory spirit shown by all the delegates. The ultimate effect would be 
to restore the countryside to its rightful position as the source of national energy and 
healthy initiative. 

M. UNGER (Germany) was grateful for the opportunity afforded to representatives 
of rural health insurance institutions to participate as delegates in such an important 
Conference. He trusted that the intimate co-operation so auspiciously established would 
continue to increase and lead to the greater uniformity and effectiveness of rural health 
services. 

Professor KoNRICH (Germany) thought the Conference marked a turning-point 
in the development of public health work, which had hitherto concentrated its main 
efforts on urban populations. There could be no radical improvement in health and general 
fitness if the interests of the rural section of the community were neglected. They were 
now, he felt, on the right path. 

Dr. SPAAS (Belgium) mentioned that his delegation's inability to participate in the 
deliberations of the directors of schools of health by no means implied a lack of interest 
in the subject. The Belgian authorities had frequendy helped m working out model 
programmes of public health studies and had always put their practical experience at the 
disposal of the Health Section. • 

M. TmER (International Labo\11" Office) said it had always been the object of the 
Labour Office to promote the welfare of both urban and rural workers. Having co-operated 
in all the preliminary proceedings, they were extremely glad to note the final success achieved 
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by the Conference. In view of the large number of interests -medical, engineering, social 
insurance, departmental, e.tc. - represented, !t was a really remarkable result to haye 

roduced a series of unammous recommendations. He thanked the Conference for Its 
~cognition of the important part which health insurance institutions could play in promot-
ing rural hygiene. · 

M FiERLINGER (Czechoslovakia) said his country had so f2.r concentrated its efforts 
mainly "on urban health schemes, but would now be glad to make practical use of the Con
ference's recommendations regarding the organisation of rural hygiene. He associated 
himself with the tributes paid to all responsible for the success of the Conference. 
. . 

Dr. CHODZKO (Poland) was p~rticularly glad to see the ide~ of rural health. ~e.ntres 
internationally approved and the nght of the country folk to enJOY the same facilities as 
urban populations officially recognised in what might be called the "Peasants' Charter ". 
Equally gratifying was the unprecedented unanimity which had prevailed and which 
augured well for the future when the recommendations were given general effect. 

Dr. SARRAz-BoURNET (France) associated himself with the sentiments of previous 
speakers and expressed the hope that the findings they had adopted would contribute 
to ensuring the social peace which the world so urgently needed. 

Dr. Sadi DE BUEN (Spain) acknowledged the compliments paid to his country for 
suggesting the convening of the Conference, and said the recent political change in Spain 
had intensified the efforts made to improve rural health conditions by both Governmental 
and local authorities. The proceedings of the Conference would be extremely valuable 
to those authorities, and he hoped that, in the course of time, they would be able to point 
to tangible results. 

Dr. PIRC (Yugoslavia) noted that the conclusions adopted proved that the Yugoslav 
authorities were proceeding on the right lines in the schemes which they had been pursuing 
for the past ten yeana, and in which they had had the invaluable co-operation of the Health 
Section and the Medical Director. It was a notable testimony also to the importance of 
the Conference that, at such a time of economic depression, it had assembled so many 
prominent experts. He hoped that the work of standardising methods of rural health 
organisation would be contmued. · 

Mr. HOOPER (Great Britain) thought the gi-eat accomplishment of the Conference was 
the charter of health services which it guaranteed to rural workers. · 

Professor MADSEN (Health Committee) congratulated all concerned on the striking 
success of the Conference. Rural hygiene had been one of the earliest preoccupations of the 
Healt~ Committee as evidenced by the practical encouragement it had given to national 
effort m countries like Bulgaria, Greece, Yugoslavia, etc. The work done in those countries 
and t~e unanimity which had been such a feature of the present Conference should encou
rage Its members to persevere and deal ultimately with yet wider international problems. 

The PRESIDENT spoke as follows : 

Ladies and Gentlemen,- You will, I hope, allow me to remind you that, when I 
had the hono~r to open the proceedings of this Conference ten days ago, I ventured to 
recall those WISe and profound words of Lessing : " Men should not be judged by their 
auccess, but by the effort that they make in order to succeed".· We have made our effort. 
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That might content us. Nevertheless, it is only right that, having reached the end of our 
task, we should stop to consider the results achieved and to delight in that ample satisfac
tion which is always the fruit of effective and useful effort. 

All of you who.have shared in this work will carry away with you the certainty that 
the effort has been effective. We started with a general discussion, full of interest, on the 
three great questions included in the agenda. New questions arose and we unanimously 
agreed to refer them for closer study to the committees into which the Conference split 
up. We thus adopted the true modern method of collective work which calls for both 
competence and specialisation. The directors of the schools of hygiene and public health 
of various European countries, who met during our Conference, placed themselves at 
the disposal of the Fourth Committee, and, in co-operation with that Committee and in 
accordance with your instructions, drew up a scheme of work. All of this work was 
submitted for your consideration and approval in the plenary meetings held yesterday 
and this morning. · 

These really important meetings have led to a series of practical conclusions, on which 
we have all agreed and which all of you, as heads and members of the different national 
delegations, will take back to the administrations and organisations of your own countries 
as principles which should provide the basis for reforms in hygiene and public health in 
agricultural and rural districts. 

Medical assistance, its technical improvement, the possible utilisation of health 
insurance, the organisation of health services in rural districts, sanitation in regard to 
housing, water supplies, sewage, manure, the soil and the improvement of working 
methods -all these questions have been thoroughly considered, and on them all we have 
reached clear and practical conclusions. 

It is obvious that our task does not finish there. We must all become the apostles 
of the work which we have planned together and of which we can each foresee the effect 
in our own countries. 

May I, as President, and on behalf of you all - for I am proud of the way in which 
you have always shown your confidence m me - express the warmest thanks to the 
Rapporteurs, Professor Parisot, M. Stampar, M. Unger, Mr. Hooper, M. Burger and 
M. Bonamico, and to the members of the Committees of Experts who laid the foundations 
of this work in the memorandum that was distributed by the Secretariat. Finally, I 
would like to thank those who have collaborated with us from the very outset, the tech
nical members ofthe Health Section ofthe League of Nations, and particularly Dr. Boudreau, 
for the devotion they have shown and for the heavy work they have successfully 
completed, and also the Medical Director, Dr. Rajchman, who has given our Conference 
the benefit of his enthusiastic support. . 
· I am sure that this first European Conference on Rural Hygiene will mark an epoch 

in the history of hygiene in agricultural and rural districts. For the first time on so large 
a scale and with so much authority, practising physicians, health officers, administrators, 
agriculturists, engineers and organisers of agricultural associations have met together 
for the thorough study of those questions which are most important for the improvement 
of conditions of life in rural districts from the standpoint of hygiene and health. It will 
not be the last time. There is still a long road to be travelled, but this Geneva Conference, 
convened by the League of Nations, marks the starting-point on that road, clearly indi
cates its stages, and assures us of an international co-operation, both technical and moral, 
which redoubles our strength and our faith. 
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CHAPTER III. - CONSTITUTION, MINUTES AND REPORT OF 
THE FIRST COMMITTEE (MEDICAL ASSISTANCE). 

Lilt of Members of the First Committee. - Minutes of the First Meeting (July and, 3.30 p.m.) 
and of the Second Meeting (July 3rd, 3.30 p.m.). - Report. 

FIRST MEETING (JULY 2ND, 3.30 P.M.) 

Chairman: 
Dr. A. SHEARER 

Vice-Chairman : 
Dr. A. ISMAIL 

Present: 

Mr. GULDENTOPS 
Mr. SPAAS 

Mr. J. LANGER 
Dr. H. PELc 
Mr. MERTZ 
Mr. Jules GAUTIER 
Mr. S. DB LESTAPIS 
Prof. J. PARISOT 
Mr. SARRAz-BoURNET 
Prof. F. KONRICH 
Dr. W. MIEMIETZ 
Dr. PRAUSNITZ 
Mr. K. UNGER 
Dr. J. FERGUSON 
Dr. A. LUTRARio 
Mr. A. ROBERTI 
Dr. D. Rro 
Mr. J. BEIJERMAN 
Mr. Ferraz DB ANDRADE 
Mr. ENESCO 

Great Britain. 

Turkey. 

Belgium, 
Belgium, 
C:zechoslooakia, 
C:zechoslooakia, 
Denmark, 
France, 
France, 
France, 
France, 
Germany, 
Germany, 
Germany, 
Germany, 
Great Britain, 
Italy, 
Italy, 
Italy, 
The Netherlllnds, 
Portugal, · 
Roumania, 



Dr. A. CANAL-CoMAS 
Mr. I. jiMENEZ 
Mr. Maycas DE MEER 
Dr. Sadi DE BUEN 
Mr. E. SANTIAGO 
Mr.- L. G. ToRNEL 
Dr. L. PIRC 

· Mr. K. SCHNEIDER 
Mr. PROHASKA 

Obseroert : 

. 

Dr. NAMANo 
Dr. TsuRUMI 

• Mr. Espinosa FERRAiiiDAZ 

Secretariet : 
Dr. BOUDREAU 
Dr. HuANG 
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Spain, 
Spain, 
Spain, 
Spain, 
Spain, 
Spain, 
Yugoslavia, 
Yugoslavia, 
Yugoslavia. 

·Japan, 
Japan, 
Spain • 

The CHAIRMAN, after welcoming the members of the Committee, reminded them 
that their task was to study the principles and methods of ensuring medical assistance in 
rural areas. Each member had a special practical knowledge of the country with which 
he was particularly concerned, and the Committee's discussion would allow of an exchange 
of information .. He personally would be glad to give an account of the methods employed 
in the Highlands of Scotland, with which he was particularly well acquainted. 

The convening of the Conference augured well for the study - urgently needed 
· in Europe - of the problem of medical assistance in rural districts. . 

He had accepted the chairmanship of the Committee feeling that he could rely on 
his colleagues' co-operation. They would, of course, speak whenever they desired to do 
so, but he would ask them to help his work by making as short speeches as possible. 
· The discussion which had already taken place in plenary sesston would facilitate 

the Committee's work, which would be based on the report of the Committee of Experts. 
The Committee was fortunate in counting both Professor Parisot and Mr. Unger among 
its members. 

. Dr. BouDREAU (Secretariat), informed the Commission that Dr. Decourt, of the 
International Professional Association of Medical Practitioners, wished to make a 
statement. 

The CHAIRMAN proposed to open the discussion ~ith the consideration of Professor 
Parisot's report. 

Professor PARISOT (France) pointed out that his report reproduced the conclusions 
of the Committee of Experts and some part of the Budapest report's conclusions. It 
would thus be simpler to study the printed document itself. . 

M. PROHASKA (Yugoslavia) reminded the Chairman that he had promised to give 
the Committee some particulars on the organisation of rural hygiene in Scotland. 

M. SARRAz-BOURNET (France) asked that the Committee's task might be clearly 
defined. He advocated a study of the experts' report item by item. 
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Dr. LUTRARIO (Italy) suggested a drafting amendment to the passage in italics in the 
first paragraph of the report. · 

The MEDICAL DIRECTOR pointed out that the Committee was not requir~d to consid~r. 
drafting amendments, the Fourth Committee having been expressly appomted for th1s 
purpose. · ' 

M. SARRAz-BoURNET (France) had understood that it was for the Committee to frame 
draft resolutions to be submitted to the plenary Conference. · 

The MEDICAL DIRECTOR recalled that the President of the Conference had proposed 
to refer the various reports to the different Committees. These co~ld enter at once upon 
a detailed discussion, the general discussion having taken place m pl~nary conference. 
In his view, study of the experts' report was a goo~ sy~tem upon wh1c~ to w~rk. He . 
feared that if the Committee were to undertake drahmg, It would not ach1eve satiSfactory 
results. S~ch a task was better left to a small drafting committee. . 

The discussion on paragraphe I of the report of the experts was contmued. 

l\1. Sadi DE BUEN (Spain), Professor PARISOT (France) and Dr. BoUDREAU (Secre
tariat) spoke on paragraph 1 of the report. 

M. PIRC (Yugoslavia) made some general remarks on the best methods to be followed 
in rural hygiene and prevention. 

M. LUTRARio (Italy) thought that the figure of 2,ooo persons per duly qualified 
medical practitioner given in the report seemed too small. · 

M. Sadi DE BUEN (Spain), M. KACPRZAK (Poland), Dr. MIEMIETZ (Germany). and 
M. GULDENTOPS (Belgium), on the contrary, considered the figure justified. 

Dr. LUTRARIO (Italy) accepted the figure after explaining that his objection referred 
to doctors giving compulsory assistance only. The number of these was fairly large in 
Italy, and constituted a heavy item in the State budget. 

No objections were raised to paragraph 2. 

M. SARRAz-BoURNET (France) suggested the addition to paragraph 3 of a statement 
by Professor Parisot regarding the part to be played by pharmacists and co-operation 
be!Ween doctors and veterinary surgeons in cases of diseases affecting both men and 
arumals. 

~'ith
7

reference to,aragraph 4, Dr. HUMBERT (representing the Red Cross societies), 
~peakmg as delegate o the international voluntary organisations, drew attention to the 
Importance of the orjplnisation of the auxiliary staff, a question even more difficult to 
solve than that of findmg funds for voluntary societies. He pointed out the advantages of 
afueements between the Governments and Red Cross societies on the lines of that con
e uded by the Greek <?overnment. Such agreements might be useful where rural hygiene 
~as conc:erned - fo~ Instance, Governments estimating the number of centres for which 
t e requ1red staff m1ght ask the Red Cross societies to supply such staff. 

Dr. BoUDREAu. (S~cretariat) pointed out to Dr. Humbert that the part to be played 
by voluntary orgamsat10ns was dealt with later in the report. He therefore asked him to 
postpone hlB proposals. . . 
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SECOND MEETING (JULY 3RD, 3.30 P.M.). 
'. 

Chairman : Dr. SHEARER. 

The Committee proceeded with the study of the experts' report paragraph by para-
graph. • · . · . 

· M. SARRAz-BouRNET (France) proposed the insertion of a riew sentence in paragraph 5, 
drawing attention to the connection between the organisation of the health centre and 
that of the health services, which were the subject of item a on the Conference's agenda. 

Dr. BOUDREAU (Secretariat) recalled that the President of the Conference had proposed 
a joint meeting of the First and Second Committees in order to reach agreement on points 
within the competence of both. M. Sarraz-Boumet's proposal might be referred to this 
joint meeting. . . 

The CHAIRMAN emphasised the necessity for close co-operation between the centre 
and the patient's physic1an. 

Paragraph 5 roas adopted. 

With regard to paragraph 6, Dr. Sadi DB BUEN (Spain) pointed out that a large number 
of privately founded country hospitals existed in Spain, working under very bad conditions. 
The Commission might perhaps express the opinion that it would be better to do away 
with these unsatisfactory institutions and to concentrate on the development of more 
i~portant and better equipped establishments. . 

Dr. BoUDREAU (Secretariat) said that it would be difficult for the Commission cate
gorically to condemn all small hospitals, some of these being State-established. The words 
" hospitalisation in appropriate, suitably equipped institutions " in themselves implied 
that very small establishments presented disadvantages. 

M. SARRAz-BoURNET (France) agreed. 

Dr. FERGUSON (Great Britain) drew attention to the conclusion reached by the 
. Royal Commission responsible for estimating the number of hospital beds necessary 
per 1 ,ooo of the population in England -namely that 1. 6 beds per 1,000 persons were 
required in voluntary hospitals and three beds per 1,000 persons were required in public 
assistance hospitals. 

Paragraph 6 roas adopted. 

Dr. GULDENTOPS (Belgium) drew attention to the danger of leaving analyses to rural 
pharmacists. This might encourage quack medicine. The rural population was always 
mclined to go to a pharmacist rather than to a doctor. Pharmacists, however, were becom
ing more and more content to sell patent products, thus reducing their preparatory work 
to a minimum. · 



Dr. BoUDREAU (Secretariat) recalled that Profes~or Parisot,'s proposal regarding the 
duties of pharmacists was to be referred to the Draftmg Committee. · 

Professor PARISOT (France) considered it essential t~at ~nalyses should bt; carried 
out in properly supervised laboratories, and that the qual1fic.at10n~ of persons domg such 
work should be verified. It seemed to ~m that rural.pharmacl~ts d.1d not fulfil all necessary 
conditions in that respect. They had ma~equate tu~e. at the1.r d1sposal and the constant 
sale of the different products they supplied made 1t 1mposs1ble for them to u':ldert!lke 
work requiring exclusive attention. It was preferable t? entrust analyses to a biological 
medical expert wit~ his own la~oratory, prov1ded that th1s laboratory was pr?per~y super
vised, or, better still, to the pnmary or secondary health centre. 

The CHAIRMAN drew attention to the advantages of close co-operation between the 
patient's physician and the medical specialist. 

Paragraph 8 fiJDS adopted. 

M. PRoHASKA (Yugoslavia), though fully satisfied with the wording of paragraph 9, 
asked for an addition to it regarding the collaboration of health co-operat1ve societies. 
In certain countries, these had helped to bring about the organisation of medical assistance 
in rural districts under the best possible conditions. In Yugoslavia, it was the co-operative 
societies alone which had been able to establish doctors in some of the more mountainous 
and isolated districts. 

Dr. BoUDREAU (Secretariat) could bear personal witness to the valuable work of the 
Yugoslav health co-operative societies,.which were a most successful enterprise. Neverthe
less, he had some hesitation in recommending the addition suggested by M. Prohaska. 
The Committee was not very fully informed on the work of these organisations, and it 
might therefore be better to leave the text as it stood and to insert a special paragraph . 
regarding co-operative societies in the explanatory text which followed it. 

M. PROHASKA (Yugoslavia) considered that co-operative societies came within the 
category of private organisations. Since a paragraph was devoted to each of the other 
groups of institutions, a paragraph on co-operative societies might equally well be included. 

Professor PARISOT (France) proposed that " mutual health co-operative societies " 
should be mentioned in the report. 

This proposal fiJDS adopted. 

· P_rofessor KoNRICH (Germany) drew the Commission's attention to the passage 
referr~g to places where medical assistance was not yet provided and to the possibility 
of ~':'ng r~course to pers:o~ y;ho did not poss~ss full ~edical qualifications. That 
prOVlllo.n m1ght be very preJUdicial to rural populations, and 1t was essential that treatment 
of the 11ck should only be undertaken by fully qualified persons. 

The. CHAIRMAN agreed. He noted Professor Konrich's remarks which would be 
commurucated to the Drafting Committee. · ' · 

Mr. UNGER (Germany) also agreed. The German law on health insurance required 
thaf t treatment should be g1ven only by qualified doctors. The International Conference 
0 Health Insurance Funds in 1927 had •dopted a resolution to the same effect. 
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The CHAIRMAN, since the Committee had finished its work, proposed the appoint
ment of a Drafting Committee, which would take into account the suggestions made 
during the discussion. He suggested that the Committee might consist of himself, the 
Vice-Chairman, and Professor Konrich, Professor Parisot and Dr. Unger. 

Dr. BouDREAU (Secretariat) thought that, as all the proposed changes were slight, 
the Committee should leave the matter in the hands of its Drafting Committee. The 
text drawn up wo~ld. be distributed. to the members, who would have every opportunity 
·to comment upon 1t m plenary sess10n. 

Professor KoNRicH (Germany) thanked the Chairman on behalf of the Committee, 
which felt that useful work had been done. 

The CHAIRMAN had. drawn up a statement on medical assistance in th~ Scottish 
Highlands. · .The roneographed text would be distributed to the members of the 
Committee. 

REPORT OF THE FIRST COMMITTEE. 

The First Committee adopted the following report : 

· 1. In the largest sense, effective medical assistance may be considered as indicating 
a medical service organised in such a way as to place at the disposal of the population all 
the facilities of modern medicine in order to promote health and to detect and treat 
illnesses from their incipiency. · · 

z. In order to furnish effective medical assistance to the rural population, the Con
ference is unanimous in the belief that z,ooo is the maximum number of persons who 
can be given proper medical attention by a duly qualified medical practitioner, on the 
understanding that, in proportion to the growth of the health services and the needs of 
the people, this number may be reduced to one thousand.· 

3· It is desirable that the number and distribution of pharmacists, and doctors 
who dispense their own drugs, in rural districts should be such as to ensure that all medical 
prescriptions may be furnished rapidly to the rural population. 

4• Such medical assistance also requires a technically qualified auxiliary personnel 
comprising one or more nurses, or, provisionally, in the absence of qualified nurses, 
other persons possessing the minimum necessary technical training. However, it is 
essential that this auxiliary personnel abstain from all medical treatment, such treatment 
being only permissible under the direction of a qualified medical man. 

5· It is recommended that, in the smallest rural settlement, the patient should be 
able to find a person capable of rendering first aid and of carrying out the doctor's orders. 
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6. The rural population and ~ral doctors should .b': in a position to utilise the 
services of centres of diagnosis and, 1f ~ecessa~y, of spec~al1sed treatm~nt. Such c~ntres 
ahould be suitably equipped and proVIded w1th a qualified staff, antl-tuberculosiS and 
anti-venereal dispensaries, etc.. . . . - . . , . . _ 

These services should mamtam liaiSon w1th the pat1ent s phys1c1an, who should be 
informed of the results of the examinations, or, if necessary, kept in touch with the treat
ment and its results. 

7· Rural medical assistance also implies facilities for hospitalisation in appropriate, 
suitably equipped institutions. 

It is recommended that there should be such a hospital for a population of from 
twenty to thirty thousand people, a rational organisation requiring about two beds per 
thousand of the population. _ 

However, each such institution should have not less than some fifty beds. 
Permanent means of communication (telegraph, telephone, etc.) and constantly 

available means of transport should be at the disposal of patients and doctors to permit 
of rapid hospitalisation in urgent cases. 

8. Rural medical assistance should utilise the services of laboratories. 
Simple examinations and analyses may be carried out in the hospital laboratories .. 
More complicated examinations and analyses (bacteriological, pathological, sero-

logical, etc.) should be carried out in large, specially equipped laboratories. 

9· Rural medical assistance should also be able to utilise medical specialists. 
The specialists should keep in touch with the patient's doctor, informing him of 

the results of the examination and of the treatment and its results. 

ro. Means of Realisation A. The realisation of effective medical assistance in 
rural districts demands the collaboration of the public authorities - health and welfare 
(assistance) - of the medical profession, of health insurance institutions, of mutual 
benefit associations (sanitary co-operatives, etc.), of priva~e agencies, etc. 

B. The public authorities should ensure that the entire population benefits from an 
effective medical assistance. By means of a rational organisation of the health services, 
adequately staffed with specialists, they should attempt to develop the preventive tenden
cies of rural medical assistance. 

In the interest of effective medical assistance, it would also be desirable for the public 
authorities to seek to organise a rational and co-ordinated health programme on a territorial 
basis, taking account of local conditions. 

The public authorities should stimulate, assist and co-ordinate the efforts of agencies 
and groups which attempt to realise effective medical assistance. They should seek to 
fill the gaps and avoid the duplication which may occur in the organisation of this assistance. 

C:· The Conference considers that, when health insurance applies to the entire body 
o~ a~tural labourers, it permits the realisation of effective medical assistance in rural 
distncts under the best conditions. 

I?· Neverthel~s, whe~e health i~urance has not yet been established, rationally 
or~d, f~ee med1cal assiStance may mtervene usefully in completing a system which 
partially satiSfies the needs of rural populatiollS. 
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FIRST MEETING (JULY JRD, 10 A.M.). 

Chairman: Dr. Bela JoHAN (Hungary). 

Diacuasioa of the Report of the Preparatory Committee 1 
: Chapter III. 

The CHAIRMAN, after briefly explaining the origin of the Preparatory Committee's 
re.P?rt• pointed out that the Committee would have to discuss pages 18 to 33, dealing 
wtth the most effective methods of organising health services in rural districts, bearing 
in mind the recommendation (see page 8) that purely veterinary questions should be 
o~tted and only those aspects of the milk supply discussed which concerned rural dis
meta alone. 1t should also. be observed that their primary concern was with the principles 
embodied in the italicised recommendations ; matters of phraseology would be dealt 

I See Annez l, 



with by a special Drafting Committee. Before considering Chapter 3 in detail, he would 
ask Dr. Gorini, who had to:lea:ve Geneva that day, to make a statement on the problem 
of the milk supply in rural districts . . . 

Dr. GoRINI (Italy) wished to stress the importance of hygienic methods in milk 
production and mentioned that the new Italian law of May 29th, 1929, known as the 
" Milk Charter ", marked a definite advance in this direction. Sanitary treatment of milk 
by filtration, pasteurisation, sterilisation, etc., concerned urban centres primarily, and 
was of secondary importance as compared with the production of really healthy milk. 
Milk, infected or impure on production, was well known to be capable of transmitting 
numerous infectious diseases, so that the introduction of hygienic methods of milk pro
duction would help enormously in combating tuberculosis and other social diseases. 
Another aspect of hygienic milk production was the educational effect on the persons 
employing them of the methods adopted to ensure the absolute cleanliness of the milk. 
The whole question was one which merited more than a mere casual reference. He 
would be glad to submit a detailed draft for a special chapter on the subject. 

The CHAIRMAN said they would now take the consecutive paragraphs of Chapter III. 

Paragraph I. 

Dr. TUBIASZ (Poland) proposed the insertion of a reference to a third form of rural 
health organisation in which both the State and the local authorities co-operated, and 
described the practical operation of such a system in Poland, which, after some initial 
difficulties, was now working satisfactorily. · • 

Dr. BouDREAU (Secretariat) explained that the Preparatory Committee, though fully 
aware of the existence of other forms, had decided to mention only the two principal 
systems. Reference could be made in the explanatory notes to the method adopted in 
Poland. 

Dr. PROHASKA (Yugoslavia) suggested referring in paragraph 1 to private health 
co-operative societies. 

The CHAIRMAN thought paragraph 1 was intended to cover official organisations 
only, but the suggestion made might be considered in connection with the later paragraph 
on the work of private agencies. 

Dr. LUTRARIO (Italy), on a point of drafting, suggested that the words " General 
Considerations " should form the heading of the whole section and not of paragraph 1 

only. 

'Agreed. 

Dr. FERGUSON (Great Britain) presumed there was no intention in paragraph 1 to 
hamper any action taken by local authorities to improve the general level of health 
services. · · 

Dr. BouDREAU (Secretariat), agreed that the Drafting Committee should be asked 
to make it quite clear that local mitiative should be encouraged. . 

Paragraph 1 was adopted. 
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PaTagraph ;~_ 

Dr LUTRARIO (Italy) noticed that various expressions were used throughout the 
report for " health officer :·, and suggested that the Draftin~ Committee should adoot a 
uniform title for that offic1al. 

Agreed. 

-In reply to a query by Dr. Metz (Denmark), Dr. BoUDREAU (Secretariat) confirmed 
that it had been agreed that public health officers should be fully qualified clinicians. 

Paragraph 3· 

Dr. LUTRARIO (Italy) suggested the insertion in line 1, paragraph 2, of the words 
" generally speaking ", after " correspond ", in view of the fact that there might be special 
geographical conditions militating against strict adherence to the administrative boun
daries. 

Agreed. 

Dr. BERRY (Irish Free State) emphasised the desirability of rural health districts 
being sufficiently large to enable health officers to trace the exact source of disease ; the 
figure of so,ooo was a very fair estimate. 

Dr. FERGUSON (Great Britain) asked whether the report defined the duties of a 
medical officer of health. In England, these varied considerably according to the type of 
local government district. School inspection, maternity and child welfare, tuberculosis 
and other such services, for example, came under the county council, whereas matters of 
environmental hygiene, such as sewerage, water supplies and housing, were under the 
district council. A law had recently been passed providing, in effect, that medical officers 
of health should, in the future, be whole-time officers; if necessary, two or more districts . 
might combine for this purpose. He took it that the Conference was elaborating a 
theoretically ideal programme, which it was clearly understood might not be applicable 
;,. toto to every country. 

Dr. BouDREAU (Secretariat) confirmed that there was a paragraph further on in the 
report outlining the general duties of medical officers of health .. 

The CHAIRMAN added that the object of the Conference was to lay down a minimum 
programme of rural health measures applicable to the maximum number of countries. 

PaTagraph 4· 

Adopted. 

PaTagraph 5· 

_Dr. ~UTRARIO (Italy) noticed that no mention was made in paragraph 1 of the clerk's 
9ualllicat1ons, although paragraph 2 defined those of the health nurses and the sanitary 
mspector. He suggested the insertion of some such word as " administrative " before 
" clerk ". 
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The VICE-CHAIRMAN thought that, in moat countries, clerks were assumed to have 
certain professional qualifications. 

The point was reJm1d to the Drafting Committee. 

Paragraph 6. 

A.doptld •. 

Paragraph 7· 

Dr. LUTRARIO (Italy) questioned the appropriateness in paragraph 2, line J,. of the 
expression " in the absence of doctors ". In Italy, the doctor was compelled by law to 
notify infectious diseases. The case also of heads of public institutions, such as prisons, 
did not seem to be covered. . . 

The CHAIRMAN thought it was primarily the doctor who had diagnosed the case 
who should make the report. . · . 

Dr. PRAUSNITZ (Germany) suggested that auxiliary health personnel should also 
be required to make notifications. · 

Dr: PELC (Czechoslovakia) thought the problem should be submitted ta a joint 
session of the First and Second Committees. 

The CHAIRMAN agreed, but emphasised the necessity of the Second Committee 
taking a preliminary decision on all such points. 

Dr. SPAAS (Belgium), supporting Dr. Lutrario's suggestion, mentioned that, under 
Belgian law, it was the doctor's duty to notify infectious cases, but that, where he failed 
to do so, the head of the family took the necessary action. On the further question of the 
declaration of the cause of death, Belgian law had overcome the objection to the violation 
of professional secrecy by the adoption of a special form which he could, if necessary, 
submit for the Committee's information. 

In reply to the Spanish delegate•s proposal that a seventh point should be added 
to sub-paragraph C, ·dealing with the supervision ·Of minor rural industries, like brick
making and the manipulation of vegetable fibres, which were dangerous to the health, 
the CHAIRMAN thought this came under C (4). · · 

Dr. METZ (Denmark) suggested the addition under C (3) of a reference to the work 
done on behalf of the aged and infirm. ' 

Dr. SARRAz-BouRNET (France) confirmed that health officials in various countries 
had the right to supervise institutions for the aged and infirm, and agreed that the 

. suggested addition was necessary. 

Dr. BoUDREAU (Secretariat) thought the suggestion made by Dr. Metz regarding 
the aged and infirm, as well as that of Dr. Hamel regarding crippled children, might be 
dealt with in the explanatory notes, particularly as they were social rather than health 
problems. 

Dr. TUBIASZ (Poland) endorsed Dr. Pete's pr~posal to insert a reference to supervision 
of all curative institutions and medical personnel. . 
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Dr. BERRY (Irish Free State) strongly d.eprecated the idea of a health. officer officially 
supervising the curative work of local practltloners. . 

The CHAIRMAN fully agreed. A health officer might, however, be given power to 
supervise the professional qualifications of doctors setting up in practice in his district. 
He supported Dr. Pelc's suggestion to submit the question of the hygienic supervision 
of public institutions and their staffs to a joint meeting of the First and Second Com~ 
mittees. 

Dr. BoUDREAU (Secretariat) reminded members that most countries already had a 
system of registration or licensing for medical practitioners. · . 

Dr. FERGUSON (Great Britain) was strongly averse to any semblance of interference 
with the internal administration of voluntary hospitals ; State-supported institutions 
were a different matter. Had the Preparatory Committee any views on the provision of 
hospital accommodation ? 

The CHAIRMAN replied that this problem would be dealt with by the First Committee 
(cf. report, page 13 (6) ), and confirmed Professor Parisot's remark that the recommendation 
proposed would refer solely to supervision by the health officer of the hygienic condition 
of hospitals, etc. 

Dr. FERGUSON (Great Britain) thought reference should also be made to private 
nursing homes. These were usually subject to supervision by the health officer as regards 
suitability of accommodation, equipment and staff, but not as regards the treatment 
administered. · 

The CHAIRMAN agreed that such a reference might be inserted in the explanatory 
notes. He concluded that the recommendation regarding administrative supervision of 
the hygienic conditions of public medical institutions and personnel was adopted. 

Dr. BoUDREAU's suggestion that the point regarding super'llision of doctors' professional 
qualifications might be cOfJered by some such wording as, " Where other supervision does not 
exist, the public health officer should exercise such powers ", was adopted. 

Dr. PELC (Czechoslovakia) drew attention to the disproportion between sub-para
graphs A, B and C of paragraph 7 ; C should be given relatively more prominence. 

Dr. BouDREAU (Secretariat) concurred and suggested that the Drafting Committee 
be asked to reverse the order of A and C. 

Agreed. 

Paragraph 8. 

The V:IcE-CHAI~ stressed the desirability of organising the consultative committees 
0 !1 the ba;'l8 of the village commune with a membership composed of the mayor, coun
cillors, pnest or pastor, schoolmaster and one or two women. 

Dr. BOUDREAU (Secretariat) confirmed that that was the sense of the English text 
of the paragraph. · 
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Dr. TUBIASZ (Poland) wished to have the conjunction " or " in line 4 changed to 
" and ". 

Dr. LUTRARio (Italy) was sceptical of the value of such committees, and suggested 
substituting the words " advise on the co-ordination of " for " co-ordinate " in line 1 of 
paragraph a. 

The CHAIRMAN thought it would really be the duty of the public health officer to 
co-ordinate health activities. 

Dr. FERGUSON (Great Britain) deprecated the tendency of the Conference, in its 
·desire to set up an ideal scheme, to overload the health officer at first with duties which 
would come to him naturally as the health work grew. He felt that it might delay progress 
if the health officer were made to appear too powerful. He felt that, in a formal document, 
it would be more prudent to devolve the responsibility primarily on the committee or 
the council, though in practice the health officer's advice would be usually adopted. 

The CHAIRMAN said Dr. Lutrario's suggestion would be referred to the Drafting 
Committee. 

Paragraph 9· 

Adopted. 

Paragraph 10. 

Adopted, the Drafting Committee to consider the substitution of " administration " 
(Lutrario) or "communities." (Sarraz-Bournet) for " authorities ". · 

Paragraph 11. 

· Dr, MIEMIETZ (Germany) would like to see a reference made at the end of para-
graph 1 to the medical profession. . . 

Dr. BOUDREAU (Secretariat) sympathised with the view, but, u the recommendation 
had entailed very laborious negotiations between health insurance fund representatives 
and the experts, doubted whether any amendment could now be made. 

M. VIMEUX (France) demurred to any change being introduced in the present word
ing. Indirectly, the med1cal profession would always be able to collaborate- at any rate, 
in France. If the profession wished a direct referenc~ to be inserted, it might be done in 
the following paragraph. 

Dr. DECOURT, speaking on behalf of thirty-two medical associations, would like to 
see a reference to the profession inserted in paragraph 11. 

Dr. LUTRARIO (Ital7) thought the paragraph should also mention collaboration with 
" other similar institutions " ; he was referring to such bodies as national Red Cross 
societies, the Balilla movement, etc. 

Dr. BoUDREAU (Secretariat) stressed the essential difference between the organisations 
mentioned by Dr. Lutrario and public institutions like health insurance funds. The 
former might be referred to in a special paragraph. 
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· M. VIMEUX (France) pointed out th~t the idea of t~e recomm~n~~tion was to prevent' 
overlapping as between authoriti~s wh1ch h~d financ1~ respons1b1hty fo! health work, 
which was certainly not the case w1th the med1cal professiOn. The latter m1ght, of course, 
be represented on technical committees. 

M. UN~ER (Germany) also def!lu~red t? any change bein~ m_ade in pa~a~raph 11, 
the main significance of which la:r .m 1ts bemg t~e firs.t authonta~1ve recogn.ltlo!i o! the 
necessity of public health ~uthontles collabo!atmg _mth h~alt~ msurance mshtut10ns. 
He would like to see alcohqhsm added to the list of d1seases m lme 4 of the second para-
graph. 

Dr. HuMBERT (League of Red Cross Societies) agreed with the recommendation 
contained in paragraph II, but suggested it might be made clearer that the collaboration 
referred mainly to the sphere of finance. As there were various~private or~anisations 
engaged in combating different social diseases, it was most important to av01d working 
at cross purposes. 

Dr. LUTRARIO (Italy) did not agree that the Red Cross was a private organisation -
at any rate, in Italy. In view of its invaluable services in combating various social scourges, 
it should certainly be mentioned in the following paragraph. 

M. PROHASKA (Yugoslavia), reverting to the proposal he had made regarding para
graph 4• now thought that paragraph 11 would be the more appropriate place to insert 
a reference to " health co-operative societies ·", particularly as social insurance was one 
of the activities of such bodies. · · · 

The CHAIRMAN, summarising the discussion, said the Committee had to decide on 
Dr. Miemietz proposal to insert a reference in paragraph 1 to the medical profession 
and on Dr. Prohaska's suggestion that health co-operative societies should be mentioned. 

· Professor PARISOT (France) proposed that paragraph 11 stand as at present worded ; 
a referen~e to t~e .me~ical profession might be made in paragraph 12 and to health 
co-operatives soc1ehes 1D paragraph 13. 

The CHAIRMAN assumed the Committee would agree to the/roposal, and also to that 
of M. Ung~r. for addin_g alcoholism to the diseases mentione in paragraph 2, line 4· 
Due r~cognltlon of the Importance of the medical profession could be given by devoting 
a special paragraph to the work and duties of doctors. 

AgruJ. 
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SECOND MEETING (JULY .f.TH, IO A.M.). 

Chairman: Dr. Bela JoHAN. 

';JiiCUIUOD of the Report of the Preparatory Committee 1 : Chapter III (Continued). 

Paragraph 12. 

The CHAIRMAN proposed the insertion of the words " the medical profe'lsion " 
after " authorities " in line I. 

Professor PARISOT (France) thought the French text of the first sentence needed 
improvement, and that there should be a direct reference in sub paragraph 2 to the work 
of Red Cross societies. 

Dr. HUMBERT (League of Red Cross Societies) referring to the previous day's dis
cussion on paragraph 11, thought it important to avoid giving the impression that the 
activities detailed in that paragraph concerned public health authorities and health insu
rance institutions only. The existence of the latter had not affected the work of private 
agencies combating tuberculosis, venereal and other social diseases. He would, therefore, 
propose inserting a new sub-paragraph between (2) and (3) to read: 

" That a regular liaison body s)lould be established to decide, when introduc
ing any permanent scheme or fresh programme of rural hygiene, what voluntary 
contribution might be made in their particular domain by national Red Cross societies 
or by associations with special experience in combating social scourges. " 

On the general question of the appropriateness of special reference being made to 
the Red Cross, he would like to emphasise the fact that such societies were on a rather 
different footing from other private agencies, inasmuch as they were constituted in virtue 
of international conventions and were specifically referred to in Article 25 of the Covenant. 

He was prepared to leave his proposal in the hands of the Drafting Committee . 
• 

The CHAIRMAN felt they were all convinced of the importance of Red Cross work 
and equally of the necessity for adhering to the recommendation in paragraph 2 (J). 

Professor PARISOT (France} suggested the insertion in paragraph 2, line I, after 
" collaboration ", of the words ' in the activities mentioned in the preceding para~raph ". 

Professor KONRICH (Germany), stressing the necessity for wholehearted co-operation 
between all the factors responsible for rural hygiene, deprecated special prominence being 
accorded to any one private agency over another. 

· I See Annez 1. 
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Jt war agreed to adopt paragraph 12 with the three amendments .as proposed, and,. on 
Dr. BouDREAU's suggestion, to quote in the explanatory notes (whiCh would be ~eta!ned 
in the final report) the allusion made in Article 2 5 of the Covenant to Red Cross orgamsat1ons. 

Paragraph 13 . 

.M. SoRENSEN (Denmark) •. as r.epresenting Danish agricultural associ.ations.; would 
like to see a .speci.al ref~rence m thts para~raph to the value. of collabo~at10n wt.th. lo~al 
technical advtsers m agnculture and domestic economy and wtth the offictals of Mmtstnes 
of Agriculture and Economy and the officials of Ministries of Agriculture supervising 
slaughterhouses, agricultural produce, etc. Such officials had unique opportunities for 
direct contact with the agricultural population. 

The CHAIRMAN said the Drafting Committee would bear M. Sorensen's suggestions 
in mind." 

Paragraph 13 war adopted. 

Paragraph 14 . 

.M. SORENSEN (Denmark) thought the work done by local technical and domestic 
economy schools should not be overlooked when referring to " folk high schools ". 

It war agreed to mention this in the explanatory notes. 

Paragraph 14 war adopted. 

RuRAL HEALTH CENTRES. 

Dr. LUTRARIO (Italy) thought the Committee was now faced with the most difficult 
part of its task- viz, the question whether rural health centres were the most effective 
method of organising health services in rural districts. He would not contest their value, 
but there was another system already operating in some countries - the county health 
unit plan - which gave equally satisfactory results. He would be glad in this connection 
to see a reference also to the Italian medico condotto, whose duties corresponded to those 
of the medical officer of health. The matter might be dealt with by inserting an intro
ductory yaragraph before paragraph 1, describing the two alternative forms of 
organisation, more particularly as this would make the document more consistent with 
Dr. Stampar's report (document Rural Hyg.Conf.I, page 7). 

. The CHAIRMAN agreed that the Drafting Committee might be asked to refer to the 
~XlBte.n~ of an alternative system. Perhaps Dr. Lutrario would submit his exact proposals 
tn wntmg. 

Dr. TUBIASZ (Poland) thought the two systems were similar since rural health centres 
would, as in Poland, come under the county officer of health. 

ha I?r. Bouo~u (Secretariat) mentioned that the drafting of this section of the Report 
d gt~en a certam amount of trouble, but the text before them had been adopted as that 

most hkely to prove of value both to older administrations anxious to improve their 



systems and to countries which were contemplating the creation of such an organisation. 
The drafting amendment suggested by Dr. Lutrario would, he thought, be an improve
ment, but he would deprecate any changes of substance. 

Dr. PELC (Czechoslovakia) agreed with Dr. Tubiasz that the two systems were, in 
essence, identical ; it was merely a matter of nomenclature. . 

Dr. FERGUSON (Great Britain) felt that the Committee's report should contain a 
special paragraph describing the county health unit system. A study of document 
C.H.1045 showed that the underlying principles of both systems .were really the same, 
inasmuch as they both aimed at securing that the medical officer of health should co
ordinate all services. In England, however, the scheme of primary and secondary health 
centres proposed by the Preparatory Committee would cut across the basis of local govern
ment administration, and therefore would be unworkable in the form proposed. In England 
responsibility for public health was shared between the rural district councils and the 
county councils, .the rural district councils being responsible for environmental hygiene 
and the county councils for the great personal services. 

Dr. Mu.MIETZ (Germany) agreed that the recommendations of the report could be 
accepted, provided an introductory paragraph specifically mentioned that there were 
.other systems operating equally satisfactorily. 

Professor KONRICH (Germany) thought the most logical solution would be to start 
Section B with the " Definition " given in paragraph 4, insert next an introductory para
graph as suggested, and then proceed with paragraphs 1 to 3· . . 

The CHAIRMAN thought the suggestion might be adopted, and asked if paragraph 4 
was acceptable. 

Adopted. 

PaTagraplu 1, 2, 3, S• 6. 

Adopted. 

PaTagraph 7. 
Professor PARISOT (France) pointed out that, though the principle embodied in the 

first paragraph was not in accordance with French practice, he could not refrain from 
paying a sincere tribute to the results obtained by Dr. Stampar through applying this 
policy in Yugoslavia. 

Dr. MIEMIETZ (Germany) wished to have the word "tuberculosis" omitted from 
line 2 of the explanatory notes to this ·paragraph. 

Adopted. 

PaTagraph 8. 

Dr. BouDREAU (Secretariat) had been asked by the representatives of health insurance 
institutions to roint out that it was not implied in 8 (a) that the public health officer 
had any contro over health insurance societies. 

Adopted. 
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Paragraphs 9 and 10. 

Dr. BouDREAU (Secre~ariat), replyi!lg to Dr ... Spaas, s~ggested that the first " and " 
in line 4 of paragraph 9 mtght be substituted by and/or • 

In reply to Dr. Tubiasz, .he explained that t~e rep~tition _in this pa~agraph of t~e 
activities already enumerated m paragraph 6 was mtenttonal ; 1t was des1rable to avmd 
any possible misunderstanding. Rural centres acted as filters for the secondary centres, 
which simply carried the same work a stage farther. 

Paragraphs II and 12. 

Adopted. 

Paragraph 13. 

Dr. PELc (Czechoslovakia) drew attention to a report, copies of which he could 
supply to those interested, on the work done in Czechoslovakia in standardising equipment 
for health centres. If the Committee agreed, he would suggest that the League Health 
Organisation should undertake a study of the problem of standardising such supplies ; 
a considerable saving would result in the equipment of health centres. · 

Professor KoNRICH (Germany) thought mention should also be made of disinfection 
apparatus, both stationary and mobile. 

Dr. Sadi DE BuEN (Spain), on the general question of organisation, wondered whether 
it would not be preferable to start with secondary health centres and afterwards develop 
the primary. He pointed to the difficulty of simultaneously training the larger number 
of personnel required by primary centres, and feared the quality of the work would be 
unfavourably affected. 

The CHAIRMAN, dealing with the various suggestions made, thought Dr. Pelc;s 
proposal might be referred for detailed study to the Health Section. He took it Dr. Kon
rich's suggestion applied equally to primary health centres. On the point raised by the 
Spanish delegate, he thought the logical procedure was to build up from the primary 
health. centre to the secondary ; but, as Professor Parisot suggested, mention might be 
made m the introductory remarks of the desirability of secondary health centres being 
available to support the.primary. 

Paragraph I 3 wtU adopted. 

Paragraph 14. 

Dr. H~BERT (International Red Cross Societies) proposed the addition of "private 
health agencies " after the word " institutions " in line 6, so as to enable advantage to be 
taken of the great potentialities those agencies afforded. 

Adopted. 

:Ue CHAIR!-fAN said ~he Committee's work was now finished ; it only remained to 
appomt a Draftmg Co~mtttee to frame the conclusions which had been arrived at. He 
suggested the followmg members should act : Dr. Ferguson, Professor Parisot, 
Dr. Stampar, M. Unger and, e:c officio, the Chairman and Vice-Chairman. Before 
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terminating the proceedings, he thought the Committee would wish to acknowledge the 
valuable work done by Dr. Chodzko and the League Health Organisation in so framing the 
draft report that it had only required two days' discussion by the Committee. 

REPORT OF THE SECOND COMMITTEE. 

The Second Committee adopted the following report : 

A. GENERAL CONSIDERATIONS. 

1. There are two principal forms of rural health organisation -the form in which 
the State administers the local services, and the form in which the State has only super
visory functions, the local authorities being responsible for the local health administration. 

Both may give good results; and the form best suited to the rural districts of a given 
country depends on the manner in which the general administration of that country is 
organised. · 

When it is necessary to organise the rural health service, there is need for a State 
organisation which will assume control over local health work. As the country develops, 
its local administrative organisation becoming sufficiently strong to carry out public 
health work, and the education of its people in hygiene bemg sufficient to cause them to 
support the local health service, there may be a gradual decentralisation in health matters 
until the responsibility can be assumed safely by the local authorities. 

Even when such a decentralisation has taken place, the State should preserve its 
right to frame the health policy which it is the duty of the local authorities to carry out, 
as well as its right to supervise the work and remedy the deficiencies of the local health 
service. 
· 2. The public health officer fully responsible for the promotion of the health work 
in a rural district should give his whole time to his official duties ; the practice of medicine, 
in particular, is incompatible with the work of such an official. He should be a doctor trained 
in hygiene and preventive medicine according to the recommendations of the Conferences 
of Directors of Schools of Hygiene at Paris and Dresden (document C.H.888). His 
compensation should be sufficient to assure him a comfortable living. He should enjoy 
security of tenure in office, subject to the proper discharge of his duties, and have the right 
to a reasonable pension when age or the completion of a fixed number of years of service 
make it necessary for him to retire. · 

3· The optimum size of a rural district for which one full-time health officer may be 
responsible will vary with the density of the population, the means of communication, 
the prevailing diseases, and other local conditions. Subject to these variables, a population 
of from twenty thousand to one hundred thousand, or an average of fifty thousand, 
mar be fixed, it being understood that one or more full-time assistant health officers 
wil be needed for populations in excess of fifty thousand. 

The rural health district should preferably correspond with the administrative 
district in view of the difficulties which would otherwise result. As, in European countries, 
such administrative districts almost always have populations in excess of fifty thousand, 
they may be suitably staffed by the appointment.of one full-time health officer with the 
proper number of assistants. · 
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4· The Conference considers. that the health a';lthorities of ~e rural distric!s 
described above should be responsible for the protectiOn and promot1on of the public 
health in all its aspects. The district health officer, as executive officer of the health 
organisation, should be entrusted with the realisation of the entire programme in order 
to ensure the economy and efficiency resulting from unity of direction. 

5· The minimum staff for such a rural health district should consist, in addition 
to the health officer, of one or more public health nurses, a sanitary inspector, and a clerk. 

The nurse should have a diploma in generalised public health nursing from a recog
nised school of health nursing or its equivalent. The Conference considers that the pro
gramme of such nursing schools should be studied by the competent commission of the 
League's Health Organisation. · 

The sanitary inspector should have received suitable training at a school or institute 
of hygiene. Under the direction of the health officer, he should be able to inspect foods, 
investigate and abate nuisances and carry out the work of rural sanitation planned by the 
sanitary engineer. 

6. Although in many European countries the rural district as defined above cannot 
alone afford to employ a sanitary engineer, the services of such an engineer should be 
available in all rural districts. Such engineers may be employed by the central health 
organisation, the State or the province. Their work should be that described by the 
Conference at Budapest. 

It is important that the programme and methods of training these engineers in all 
countries should be perfectly adapted to the work they are required to do. The Conference 
believes that the study of this subject should be undertaken by the Health Organisation 
of the League of Nations. 

7· Th4 Programme of the Health Services in such a Rural District. 

(a) Branches of Work.- The programme of the rural health services should include 
measures for dealing with all the health problems which a survey of the district has revealed 
to be of real importance; in particular it should relate to : · 

(I) Infectious disease control ; • 
(:z) The campaign against the so-called social diseases; 
(3) Maternal and infant welfare and school hygiene ; 
(4) Sanitation ; 
(5) Hygiene of milk and foods ; 
(6) Education in hygiene ; 
(7) Sanitary supervision of medical institutions ; 
(8) Where t~ere is no legislation providing for the supervision of medical 

pract1ce, the public health officer might be entrusted wi"th the registration of medical 
personnel. 

. Provision should also be made for first aid and for the transp~rtation. of the sick 
m urgent cases. 

Laboratory facilities should be available in accordance with the recommendations 
of the Budapest Conference • 

. (b) Notijiabk Diseases and Vital StatistiCI. - The effective work of rural health 
~ces depends on the completeness of their information on the prevalence of infectious 

ISeaaes and on the accuracy with which causes of death are certified. 
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· All doctors practising in rural health districts should be required by law to notify 
· the health authorities immediately of every case of an infectious disease which they have 

examined. In special cases (absence of doctors), heads of families, teachers and local 
officials should be required to notify suspected cases to the health authorities. 
· The attending physician should be required by law to fill in a standard certificate 

of the cause of death and to transmit that certificate to the local health authorities without 
delay. . 

The health officer should utilise every means to keep in touch with the prevalence of 
infectious diseases in his district - routine epidemiological investigations of cases and 
contacts, charts and graphs, a diagnostic (consultation) service. The returns of causes of 
deaths should be studied regularly to the end that the general health programme may be 
suitably adapted to local needs. 

(c) Statistics on Social and Economic Conditions. - In addition to vital statistics, 
which permit the health authorities to appraise the results obtained and to adapt their 
programme to local needs, statistics relating to social and economic conditions (compo
sition of the population, housing, hospitals and other medical institutions, etc.) collected 
by various agencies - in particular, by health insurance institutions - should be utilised 

. by such authorities. 
8. In order to ensure the interest and enlist the support of the public, the Conference 

considers it advisable to set up advisory councils or consultative committees, composed 
of leaders in the community or of representatives of agencies 1 which carry on health 
work.· 

In the latter case, this Committee should co-ordinate the work of the agencies con
cerned, and there is every reason to emphasise thise recommendation. 

9· In view of the wide variations in health programmes in the different countries 
and the considerable differences in local conditions, it is not possible at present to recom
mend a model budget for a rural health district, or to state what should be the per capita 
expenditure for health purposes. It is also impossible to decide on the percentages of the 
budgets of States, provinces, districts and communes which should be allocated to the 
health services. 

The Conference considers it advisable to secure further information on the cost 
of rural health services and, to this end, recommends that studies on a uniform plan should 
be carried out in rural districts under the auspices of the Health Organisation of the 
League of Nations. · 

The purpose of these studies should be to determine which effective form of rural 
health organisation is most economical and, in particular, the cost of the method described 
by the Budapest Conference in comparison with other methods in use. 

IO. Official funds for health work in rural districts are derived in varying proportions 
from the State, the province, the county, the district and the commune. While the State 
may have to provide tlie largest proportion when the rural health services are being 
organised, or in the case of poor distncts, it is essential that the proportiod contributed 
locally should gradually increase. 

I I. In order to avoid deficiencies and prevent duplications in the promotion of the 
health of the rural population, it is desirable that collaboration should be established 
between the public health services and social insurance institutions. 

1 This recommendation "doea not apply to health insurance institutiona, which are treated in 
paragraph u. 
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This collaboration might relate particularly to the following work 

Joint study of plans for the provision of sanitary equipment in rural districts; 

Establishment of vital statistics ; 
Campaign against tuberculosis, venereal diseases, cancer, mental diseases, 

alcoholism, etc. ; . 
Maternal and infant welfare; 
Child welfare ; 
Education in hygiene of the rural population. 

The collaboration might be realise~ by means o~ " com~ittees of. co-.ope_ration ", 
composed of representatives of the pubhc health serv1ce and msurance mst1tut10ns. 

u. Collaboration between the health authorities, the medical profession and private 
health agencies {particularly the ~ed Cross) _is i!ldispensable in ~e in.terests of e~onomy 
and efficiency. The work of pr1vate agencies 18 of great value m v1ew of the mterest 
they arouse in hygiene, and their contribution to the available health resources and 
equipment. 

Useful collaboration between the health authorities and private health agencies within 
the fields of activity mentioned above presuppose : 

(1) The existence of an effective rural health service and a health programme 
adapted to local needs. 

(:z) That the fDOTk of private health agencies should be set out in the programme 
adopted by the responsible local health authorities. In this way, the health officer 
will play an important role in the technical direction of the work of these and other 
similar agencies, as he is responsible for all public health work in his district. 

(3) That, in each rural district, it would be preferable to have a single private 
health agency or at least a co-ordination of such agencies, thus avoiding dispersion 
of effort. 

IJ. Co-operation between the public health authorities, the various agricultural 
technical advisers and the agricultural associations of all kinds is also highly desirable. 
Inspired by the desire to raise the standard of life in rural districts, these associations 
offer ~ valuable means of securing the co-operation of the rural population. The results 
of therr work are reflected in health as well as in economic and social conditions, and they 
are concerned with housing and sanitation as well as with other hygienic measures. 

. _14. T~e ~nfere~ce desires to draw attention to the higher health standard in rural 
dJStncts ~hich 18 ob~med by the im~r?vement of general education by such means as 
the folk. h1gh school_s m Denmark. Ra1smg the general level of education by such means 
res~ts m a _gready mcreased appreciation of hygiene and provides a fertile soil in which 
to 1mplant 1deas of health and sanitation. 

B. RURAL HEALTH CENTRES. 

·I. _Definition. - The rural health centre may be defined as an institution for the 
promotion of the he~lth and welfare of the people in a given area, which seeks to achieve 
~~ pu~pose by groupmg under one roof or co-ordinating in some other manner under the 
lrdctH~n of the _he~Ith officer, all the health work of that area, together with s~ch welfare 

an rehef orgamsat10ns as may be related to the general public health work. 
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In rural districts where such public health work has been organised for some time, 
it may be difficult to group all health activities under one roof or in the same organisation. 
Nevertheless, an attempt should be made to co-ordinate the work of existing agencies in 
the most effective way. · 

On the other hand, where a modem public health organisation is to be created in · 
new territory, the health centre, as defined above, is the best method of attaining the 
desired result. . 

a. It is necessary at the outset to specify that rural health centres, considered as 
agencies particularly adapted to the promotion of public health in rural districts, constitute 
an integral part of the general health organisation. They are, in consequence, closely 
related to and dependent on all the elements which form that organisation - in parti
cular, the State or provincial institutes of hygiene, which, in several countries, constitute 
the most fully developed centre on which all others may depend for technical guidance. 

3· It is to be understood that the considerations which follow relate to average centres, 
and that, in addition to these, there may be a large number of different types, the develop
ment of any particular centre being necessarily conditioned by local exigencies. 

· 4· There are two methods of classifying rural health centres. They may be designated 
· as small or primary centres and as larger or secondary centres, according to their varying 
organisation and development; or they may be divided into village or communal, corres
ponding to primary, and district ( tlTTondissement), corresponding to secondary centres, 
according to the administrative subdivisions in which they work. 

The Conference expressed its preference for the first of these classifications - that 
is, their subdivision into primary and secondary health centres. 

There should also be branch health centres of the most simple type to enable the 
work of such primary centres to be carried into the smaller villages. 

I. The Primary Health Centre. 

5· In the general public health armament of a given country, the primary health 
centre, with its branch centres, represents the terminal stage ; it is the smallest agency 
adapted to serve the public health needs of the smallest rural area. 

The working programme of this centre should be established on the basis of a preli-
minary survey concerning : · · · 

1. The topographical conditions of the district - density of the population, 
distribution (dispersion) of homes, means of communication. This information will 
facilitate the selection of the sites, and the determination of the number of health 
centres and branch health centres required. 

a. The health and epidemiological conditions among the people. This infor
mation will be equally useful in establishing the centre's programme of work. 

6. The Minimum Programme of a Rural Health Centre. -In addition to the campaign 
against those diseases which the survey has shown it to be of the first importance to 
prevent, the minimum programme of work will consist of : 

(a) Maternal welfare ; 
(b) Infant welfare, including pre-school and school hygiene ; 
(c) Pofular health education ; a practical example may be furnished by the 

provision o shower-baths ; 



( t1) Sanitation; in general, the centre should deal with all the sanitary conditions 
affecting the people ; 

(e) Final! y, provision of first aid in urgent cases. 

7. In areas where the absence or ins~fficient number. of physicians prc:vents the 
adequate provision of medical treatment, and m the case of patients unable to rece1ve proper 
treatment elsewhere the health centre should undertake this work. 

On the other h~d, in areas where medical care and treatme~t are adequately P.rovided, 
the centre should limit itself to such treatment as may be necessitated by the reqUirements 
of social prophylaxis. . . . . • . . . 

The adoption of th1s pohcy by the health centre will ass1st m secunng the co-operation 
of the practising physician, v.:ho will ~~ all the mo~e di~pose~ to co-operate ~ the c~ntr~, 
in view of its equipment, is m a pos1t1on to prov1de him w1th valuable ass1stance m h1s 
daily practice. 

8. Pmonnel: (a} The Director.- The primary health centre, like all other health 
organisations, is under the general direction of the public health officer and of the health · 
administration of the State. 

Its actual administration may be entrusted either to an expert medical officer of health 
(trained in a school of hygiene) or to a general practitioner with a satisfactory knowledge 
of medicine and the necessary supplementary training (refer to the reports and conclusions 
of the Conferences of Directors of Schools of Hygiene). This training should, in parti
cular, relate to social hygiene and preventive medicine on the one hand, and, on the other, 
to the knowledge required to meet the specific needs of the centre he directs. 

(b) The Public Health Nurse (Health Visitor).- No organisation concerned with 
social hygiene can afford to dispense with the services of the public health nurse. 

Generalised (polyvalent) rather than specialised public health nursing should be the 
rule in rural districts. 

Depending upon the various activities of the centre, and the amount of work to be 
done, one nurse may serve one or more centres. 

By means of an intelligent adaptation of her work to the minimum programme of 
the centre, and taking into consideration such varying factors as the number of families 
and of patients requiring her attention, the density of the population, the distribution 
(dispersion) of homes and the means of communication, a nurse may undertake to serve 
a population of between six and eight thousand. 

The nurses employed in the primary and secondary centres should be in possession 
of diplomas as general public health nurses (from a recognised or State school) and should 
have received, during their professional education, theoretical and practical training which 
would fit them for their rural work. 

When it becomes necessary to organise or extend the rural health service, in the 
absence of sufficient graduate nurses, possessing diplomas in general public health nursing 
to fill all th.e vacancies, is it wise to resort, as an emergency measure and only temporarily, 
to the ~rv1ces of a personnel.which has received only elementary and partial training ? 

W1thout doubt ; but this method should be applied only on condition that it is 
altogether provisional, and on the understanding that the personnel so employed shall 
leave the service at the end of a fixed period (at the latest as soon as such personnel can 
be .r~placed .by graduate public health nurses}, unless they undertake to complete the 
t_rammg leadmg to the award of the diploma mentioned above. 
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(c). TM Midwife. -Should the services of midwives be utilised in the work of the 
centre, and, if so, under what conditions and in what way ? 
. . The fact that the midwife is in a position to render important services to the centre 
m the care of pregnant women (pre-natal care), as well as in the supervision of the infant 
during the first days of life, is beyond question. 

In these respects, the midwife will become a useful assistant to the nurse entrusted 
with this work, solely on the condition, however, that she possess the proper qualifications, 
not only as a result of her training (diploma in midwifery), but also on account of the special 
instruction she has received in the work entrusted to her. 

Under these conditions, the midwife may be attached to the personnel of the centre, 
to carry out these well-defined tasks, under the direction of the medical director of the 
centre. The possibility of utilising her services in this capacity will be facilitated in the 
case of midw1ves already in the employ of villages (communes). 

· ··(d) TM Sanitary Inspector. - The sanitary inspector will be entrusted with the 
supervision and ·execution of minor sanitary improvements (under the technical super
vision and direction of the sanitarr engineer attached to the secondary centre), as well 
as of the measures having to do w1th general health work, such as disinfection, etc. 

II. TM Secondary Health Centre.· 

· 9· The secondary health centre is a more fully developed organisation than the 
primary centre on account of its greater completeness of equipment, its larger personnel 
and the wider scope of its work. 

The secondary centre directs and co-ordinates the work of primary centres and, at 
the same time, ensures liaison between them and all other health and welfare agencies -
in a word, all agencies connected with the promotion of public health. 

ro. Programme.· -·In addition to its work as a primary centre (in its immediate 
neighbourhood) and to the prevention of those diseases which have been shown to be 
important problems by the preliminary survey already mentioned, the secondary centre 
should deal with the following : · · · · · 

(r) The campaign against tuberculosis; 
(2) The campaign against venereal diseases; 
(3) Maternal welfare work ; 
(4) Infant welfare work (including the child of pre-school age) with special 

emphasis on the welfare of the child of school age (school polyclinics); 
(5) Health education - first, for the general population ; second, by means 

ofspecial courses and field work for (a) doctors, (b) nurses, (c) midwives, (d) sani
tary engineers and inspectors ; 

(6) Sanitation ; · · 
. (7) Laboratory analyses, of a simple and routine character. 

The Conference was of the opinion that, in addition to this work, the centre might 
undertake the provision of first aid in urgent cases and ensure the prompt transport of 
sick and accident cases by supervising the proper organisation of this service. 



. 11 , Person~/: (a) Medical Director. -!- The !lledical direc~or of the secondary centre 
should be a full-time physician trained m pubhc health ; th1.s ":ork should preferably 
be entrusted to the medical officer of health m charge of the dtctnct. 

(b) Nurses. - The rules set out above ~onc~rning public health nurses also afply · 
here, it being understood, however, that, m. v1ew of th~ greater ~evelopment o the 
secondary centre, the nursing staff attached to It should be m proportion to the work .. 

(c) Midwives. - The considerations set out above concerning the employment of 
midwives apply also to the secondary centre. . 

(d) The Sanitary Engi~er. - Sanitary engineering work forms an integral part of 
the work of the secondary centre. 

This service should be directed by a sanitary engineer with special training for rural 
work who will be attached to the staff of the centre or seconded for that purpose from 
the central institute, according to local conditions. · . 

The sanitary engineering work in the district served by the secondary centre will, 
in general, deal with all matters concerning major and minor sanitation, such as provision 
of pure water, sewage and refuse disposal, housing, etc. 

(e) The Sanitary Inspector.- As many as may be necessary, in view oflocal conditions 
(see the considerations above respecting these inspectors). . 

(f) Laboratory Technicians. - In the administration of the public health services, 
it should be emphasised that, as a general rule, the laboratory investigations (which not 
only necessitate the most careful technique, but also a fully experienced staff and the 
most complete equipment) should be undertaken at the institute of hygiene, and that only 
analyses of the most elementary and routine character should be made at the secondary 
centre. 

Consequently, it will not be necessary in most cases to secure for the centre the 
services of an expert laboratory technician, as it should be possible to utilise the existing · 
staff for the elementary work which may have to be done. 

The State institute or central hygienic laboratory will utilise the secondary centre 
as a depot and centre of distribution for its sample containers. 

This is the personnel essential for the administration of such a centre ; but, in case 
of greater development of one or more of its sections, it may become necessary to secure 
the services of other technicians (for X-rays, etc.). 

Naturally, a suitable subordinate personnel will be required for its internal 
administration. · 

12. Committees which might assist the Primary and Secondary Health Centres. -
The Conference was o~ opinion that the work of these centres might receive greater sup
port through t~e establ!sh~ent of committees ; first, the official health committee provided 
~or .by the sam tal)' leg!Siat!On of the State ; secondly, a non-official committee, including 
m ~ts .members~! p !ep~esentatives of. the local ~dministration, the medical profession, 
soctal. Insurance mstltut10ns, the teachmg professiOn, the clergy, private welfare agencies, 
and, m general, of all who might contribute to the development and the prosperity of 
the centre on account of their moral, political or financial influence. . 

. IJ. Equipment. - The ~econdary centre should ~e. fully equipped in accordance 
Wtth the requtrements of pubhc health and modern med1cme. In particular, there should 
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be : a standard Rontgen-ray outfit (a mobile outfit as well, if necessary) ; shower-baths ; 
motors for the transport of the staff. · · 
• The Conference considered that failure to provide the staff with the means of trans

port to enable them to do their work rapidly and to reach all parts of their district would 
reduce greatly the scope of their technical work. 

· 14. Relationship of the Centre to Other Health Agencies. - Certain of the agencies 
with which the health centre should be in (relationship secondary health centres, 
specialised dispensaries, institutes of hygiene) also form integral parts of the general health 
organisation of the country. In such cases, the proper relationship already exists. With 
others (establishments for treatment and prevention, hospitals, sanatoria, preventoria, 
social insurance institutions, private health agencies), relationships should be established 
which will permit the centre to obtain their help either directly or through the secondary 
centres. 
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FIRST MEETING (JULY 2ND, 1931, 5.30 P.M.). 

Chairman: M. VIGNEROT (France). 

Changes in the list of memben of the Committee (document Conf. Hyg. Rur. 15 (1) ). 

The name of Mr. Juan LAZARo-U RRA, Professor at the School of Sanitary Engineering, 
Madrid, was added to the list of members of the Committee and Dr. PELC's name was 
removed. 

Procedure of the Third Committee. 

The CHAIRMAN recalled that the principal documents before the Third Committee 
were the reports of Dr. Riirger, Mr. Krul, Mr. Ross Hooper and Mr. Bonamico. The 
aubstance of those reports had been given at the plenary Conference and there was no 
need to go over the same ground.· There was also the experts' report, contained in the 
Brown Book, which consisted of two main parts - the principles derived from the matter 



- JO:Z-

contained in the technical chaptc:rs and the technical chapters themselves.· All the passages 
in italics constituted the conclus10ns proper adopted by the c:xperts, .whereas ~he passages 
· man type were comments drawn up by the Health Section, whtch took mto account 
~~:~reliminary reports of the experts and the discussions to which those reports had 

given rise. . . · b · · h h · 1 The Chairman constdered that tt would be well to begm y examtmng t e tee mea 
chapters taking last the opening chapter, which was given up to general principles and 
could, if necessary, be amended in accordance with the discussions on the technical 
chapters. 

Eumination of the Preparatory Committee'• Report : Chapter IV. 

As Dr. Burger's report had not yet been distributed in the French and English 
texts, the President proposed to begin with Section B, " Water Supply " (page 39 of the 
Document C.H./1045). 

B. WATER SUPPLY. 

lntToduetiott. 

The conclusion which served as an introduction to the chapter on water supply 
was read. 

M. KRuL (Netherlands) considered that it would be well to add something about 
the collaboration of co-operative societies and agricultural associations. . 

The CHAIRMAN said that that collaboration was concerned with the various aspects 
of rural sanitation and would be more suitably placed among the general principles which 

· would be considered at the close of the discussion. 

Mr. Ross HooPI!lt (Great Britain) remarked that, in the second sentence of the com
mentary, it was stated that an abundant water supply " has also an important indirect 
influence, due to the cleanliness it promotes in houses, stables, dairies, etc.". He proposed 
that the word " indirect " should be deleted. 

M. KRuL (Netherlands) said that that term was used in contradistinction to the 
word " direct ", used in the sentence before. 

Dr. BORGER (Germany) considered, in regard to the last words of the first conclusion, 
that the supply of pure water in rural districts was of great value, not only for the promotion 
of agriculture, but, in general, for civilisation. He proposed to substitute the word "civil
isation " for " agriculture ". 

~he C~IAIRMAN explained that "~he prom?tion of agriculture " had been intentionally 
mentioned m order to draw the spectal attentton of farmers, from the professional point 
of view, to questions of this kind. 

As the result of an observation by Mr. TowNSEND (United States of America) the 
first words of the comments :"an abundant supply of water" were changed to" an ab~nd
ant aupply of pure water ". 
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. M. VAN DER .V.4.EREN (Belgium) thought that the Committee was required to give 
Its opinion only on the passages in italics - that is, on the conclusions proper and not on 
the comments. 

M. PALLIS (Greece) feared that the discussions of the Committee would be unduly 
prolonged if it had to discuss the comments in detail. . 

Dr. ]ITTA (Netherlands) endorsed this point of view. The Conference would give 
its opinion on the conclusions finally reached by the Third Committee and not on the 
report of the Preparatory Committee - that is, the comments. 

M. VIMEUX (France) also supported this proposal. 

M. BoNIS-CHARANCLE thought that it would be well to draw attention to the fact 
that the consumer would be all the more desirous of using an abundant water supply 
if he had less trouble in obtaining it. Individual branch pipes should therefore be encour-
aged. . . 

M. VIMEUX (France) pointed out that this suggestion should properly come under 
Section I, "Public Water-Supply Systems ". 

The first conclusion was adopted. 

I. Public Water-Supply Systems. 

(a) For a Number of Villages. 

On the proposal of M. KoLAR (Czechoslovakia) the word " villages " was replaced 
by " settlements " (in French " agglomerations "). 

The CHAIRMAN pointed out a misprint in the second line of the conclusions in the 
French text. 

Dr. ]ITTA (Netherlands) considered that it would be better to make a transition 
between the first and second conclusions. For that purpose the following passage from 
Mr. Krul's report might be reproduced : 

" The choice of the most effective and economical method depends on varying 
factors, such as the hydro-geological and topographical conditions, the climate, 
the administrative organisation of the country, economic conditions, the density 
and character of the population. " 

The CHAIRMAN wondered whether that passage had not better be placed in the 
comments. · 

M. DABAT (France) pointed out that the words : " when there was no special cir
cumstance against it " summed up very clearly what Dr. Jitta meant to say. 

Dr. BORGER (Germany) proposed to replace the words : " a large supply is always 
to be preferred to a smaller one" by" a large supply always has certain advantages over a 
smaller one ". 
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He would also be in favour of deleting the following phrase ,:, " This s>:ste~ is to be 
recommended, particularly in the more populated areas • • . • ; ~therw1s~, 1t would 
sometimes be necessary to bring the water supply over too great a d1stance 1n the more 
populated areas. · 

M. Juan LAZARo-URRA (Spain) observed that it was not sufficient to recommend an 
improved water supply ; a recommendation should also be made that there should be 
a water supply of some ki~d, fo! certain rural districts in Spain, for inst~nce, were entirely 
devoid of such a supply, 1n which case the settlements should be cons1dered first. They 
should at least have the water required for drinking and domestic purposes, for watering 
the animals and washing clothes. 

M. AuGJ!-LARIBB (France) fointed out that it would be sufficient to add to the first 
paragraph of the conclusions o Section 5 regarding the Central Organisation : " Such 
an organisation would also constitute a service of hydro-geological information with a 
view to ascertaining the water available, etc. " 

M. RuBATTEL (Switzerland) believed that the third Committee ought to simplify 
the conclusions rather than complicate them. It seemed to him preferable to adopt texts 
to which everyone might subscribe without trying to introduce considerations affecting 
any given country in particular. In his opinion, it would be better to retain only the 
first ~entenee of the first paragraph under discussion. . . . . · . 

M. DABAT (France) pointed out that by so doing the second paragraph would dis
appear, though it contained an idea not implicit in the first three lines of the first paragraph. 

The CHAIRMAN added that it was the duty of the Conference to give practical advice 
to the various health administrations. Without being drawn into long commentaries, it 
was necessary at least to provide sufficiently full explanations. 

M. RUBATTEL (Switzerland) replied that what was required was the adaptation to 
varying ~at~onal conditions of th~ principle _implied in. the three ~t lines .. ~ch country 
had specialiSts capable of adaptmg that prmc1ple to Its own spec1al conditions~ · 

The CHAIRMAN pointed out that the Committee had before it three proposals : 

. (1) M. Bonis-Charancle proposed to call attention to the advantage of a water supply 
m the home. . · · · 

. (:a) Dr. Jitta wished to supplement the conclusion under discussion by a passage 
which would serve as a connecting-link. . 

. (3) M. Rubattel asked that the conclusions in ~eneral sh~uld be reduced, which 
rBISed a question of principle regarding the manner m which the Committee intended 
to pursue its work. 

M. ~~ (Netherlands) thought it important to distinguish clear(y between the 
general _pnnc1ples and the comments. If the principle laid down in the first sentence, 
conce~nu~g the advanta~ea of a centralised water-supply system, were considered sufficient, 
the pnnc1ple expressed m the following s~ntence- namely, that an ·extensive system was 
better than a small syste~- w~uld. be ~1scarded. There were, however, villages without 
any water-supply syste~ m wh1ch 1t rmght at first seem desirable to begin by installing 
~=ll· system, whereaa1t waa better to take a broader view (except, of course in certain 

mala1rcurnsta~cea) and .group villages together in a regional system rather than instal 
•. s system m each village. · 
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M. Auci-LARIBB (France) proposed that the two paragraphs of the conclusion under 
discussion should be maintained intact. 

. M. RuBATTEL (Switzerland) would, in any case, oppose the sentence : " a large supply 
18 always to be preferred to a smaller one ". In Switzerland, there were whole cantons in 
V.:hich the villages were supplied, not by grouping communes, but by an organisation 
d1rectly dependent on the Government. The tradition was firmly rooted in Switzerland 
that each commune should have its own water supply under Government supervision 
in individual cases. 

. Mr. Ross HOOPER (Great Britain) thought that the two paragraphs of the conclusion 
in question embodied sound principles. Rough indications were of little l?ractical use. 
It could obviously not be expected that all the suggestions contained in th1s conclusion 
would be directly applicable to every commune ; but, in any case, detailed explanations 
had more advantages than disadvantages. Each country would select those proposals 
which suited its special conditions. 

M. VAN DER VAEREN (Belgium) proposed that the first and second sentences of 
the first paragraph should be combined to read : 

" The system of central water supply distributed to a number of communities 
is to be preferred to a small one, where practicable, under local conditions. " 

M. RuBATTEL (Switzerland) was prepared to agree to a motion on these lines. He 
proposed that a drafting committee should be asked to consider any new texts which 
might be suggested. 

The first paragraph was adopted, r.oith the text proposed by M. Van der Vaeren. 

Second Paragraph. 

Prof. PuNTONI (International Institute of Agriculture) drew attention to the sentence: 
" It follows that the source which can be developed most economically may be selected, 
as purification· wilt remove the possibility of danger, " etc. In his view, the method of 
treatment was not a matter of indifference. The filtration method was costly and the use 
of chlorine had other disadvantages; in particular, it gave the water an unpleasant taste 
which remained. 

The text should be modified so as to show that purification must be considered as 
a remedy when a better quality of water was not available, but that the kind of treatment 
employed was not a matter of indifference. In some cases, it would be better to spend 
more money on the installation and thus economise later on purification. 

· The CHAIRMAN pointed. out that the Committee was at present considering public 
water supply-i.e., very large systems for which springs were not always found. It was in 
these cases that, for want of better methods, the water must be purified. It was stated 
in the conclusion that purification would be easier according as the system was more 
extensive. With regard to the supply for individual villages (paragraph {b)), it was stated 
further on that purification processes requiring technical supervisiOn which would be 
impracticable in rural districts should be avoided. 

Professor PRAUSNITZ (Germany) made the following remarks, based both on his 
personal experience of the Breslau water-supply service and on the great difficulties which 
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had been encountered in Wester~ Germa~y in villages dependent on cent!alised ~upply sys
tems These difficulties had ansen particularly from the use of chlonne, wh1ch gave a 
most. unpleasant taste. The disadvant.age w.as ~mal}er in towns. than in co~ntry distt:ict~, 
where there was a risk of peasants losmg fa1th m a system dev1sed accordmg to hyg1emc 
principles and returning to their well !"~ter. Would i~ not be better, f~om the economic 
point of view, to spend more on obtammg water wh1ch was good at Jts source than to 
use surface or other water which required purifying and necessitated a system demanding 
very car~ful ~upervision ? Moreover, i?lspite ?f all.the supervision exercised in the villages 
in quesuon m Western Germany, senous ep1dem1cs had broken out. . 

. . 
The CHAIRMAN pointed out that the draft conclusions referred to purification only 

where it was necessary and were not concerned with the case of individual villages. There 
was no doubt that efforts must be made to find naturally pure water before taking the 
risk of a process of purification; it was only stated that, if treatment was necessary, it 
would be more satisfactorily carried out in the case of a large supply. 

M. RuBATTEL (Switzerland) had not the slightest desire to criticise co-operative 
societies, but feared that, by retaining the expression " co-operation of a number of 
villages ", the Committee might appear to be recommending a system of co-operative 
societies. 

The Committee decided to replace the word " co-operation " by " grouping ". 

The CHAIRMAN asked Prof. Puntoni whether he insisted on a change of drafting or 
whether it was sufficient for the various ~xplanations to be recorded in the Minutes. 

Prof. PuNTONI (International Institute of Agriculture) explained his intention. The 
conclusion seemed to say that, if there were two sources - a pure source re.quiring certain 
installation expenses and a less pure source requiring less expense of that kind but necessit
ating purification processes - the second should be preferred ; that should, however, 
not always be the case. 

M. AuGii-LARIBE (France) thought it would be sufficient to replace the word" source" 
by " system " in the sentence, " It follows that the source which can be developed most 
economically may be selected ": Thus, if the purification system was shown to be the more 
costly, it would not be the more economical. . 

. The CHAIR~N thought that the eentence might be omitted so as to obviate any 
anx1ety on the pomt. 

1\:1· ~ORNI (International Labour Office) considered, however, that it would be useful 
.to mamtam the suggestion that, when there was an association of communes there might 
be greater probabilities of finding water. ' 

M. VAN DER VAERE!'f (B~lgi~.m) proposed that, in the last sentence, the ~ords" ~ny 
modem method of punficahon . should be replaced by " any effective method ". . 

At the CHAIRMAN's suggestion, the Committee decided to omit the word " modem ". 

The •«ontl paragraph wat adopted with the fJariotU amentlmenu. 



Cooatitutioo of a Draftior Committee. 

On the proposal of Dr. BouDREAU, the Committee decided to ask the Chairman to 
appoint a smaU drafting committee. 

SECOND MEETING (JULY 3RD, I93I, . IO A.M.). 

Chairman: M. VIGNEROT (France). 

Eumioatioo of the Preparatory Committee"• Report 1 Chapter IV (continued). 

B. WATER SuPPLY (continued). 

I. Public Water-Supply Systems (continued). 

. · The CHAIRMAN stated that, in view of a suggestion made by the Secretariat, the proce-
dure for examining the report would be changed. The Committee's task was to discuss 
the experts' report, but it must leave the drafting of any proposed amendments to the 
Drafting Committee. 

M. ZAMBELLI (Italy) suggested inserting in the chapter on J?Ublic water-supply 
systems an account of what had been done in Italy. He referred, m particular, to the 
construction of aqueducts mentioned on pages 32 and 64 of the document Conf. Hyg. 
Rur. I3· 

The CHAIRMAN stated that this information would be brought to the notice of the 
Secretariat, who would no doubt endeavour to include it in the report. 

M. KOLAR (Czechoslovakia) pointed out that paragraph (b), which was entitled 
" For Individual Villages ", might also refer to a group of villages, and he thought 
the heading should be changed. . 

He also suggested changing the order of the various sections under the heading 
" Water Supply " as follows : (I) Public Water-Supply Systems; (2) Individual Water 
Supplies ; (3) Purity of the Water ; (4) Supervision of Water Supplies ; (S) The Central 
Organisation. 

· The CHAIRMAN pointed out that the Committee had only to discuss question.s of 
principle. It was unnecessary to raise questions regarding the re-arrangement of the report 
unless they involved some important principle. He therefore proposed to leave this 
question to be settled by the drafting committee. 

Dr. }ITTA (Netherlands) suggeste4 that the end ofthe first paragraph of paragraph (b) 
should be worded : 

" In order to secure, as far as possible, water free from any dangerous contam
ination. " 
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The CHAIRMAN did not agree with this amendment, as he .c?l!-sidered that_, if .the 
water was not subject to purification, it should be free from the poss1bd1ty of contammat1on. 

Dr. ]ITTA (Netherlands) thought it woul~ never be p~ssible to ~nsure a water free 
from any possibility of contamination. It m1ght be poss1ble to om1t the words " the 
possibility of ". 

The CHAIRMAN suggested retaining the original wording and adding " whenever 
. used without purification ". 

M. KoLAR (Czechoslovakia) suggested inserting in the second paragraph of para
graph (b), " especially from the point of view of technical supervision ", in order to 
show that there might be other reasons for avoiding the necessity of systems of purification. 

The CHAIRMAN said that remark would be noted for the drafting committee. 

M. BoNIS-CHARANCLE (France) suggested inserting the following text : 

" The consumer will have all the more desire to use water in abundance if he 
has little difficulty in procuring it. The ideal solution is to instal a water supply 
in the house or the farm or, more generally, within reach of the consumer. " 

M. KRUL (Netherlands) asked whether this applied to pipe water or to individual 
supplies. 

The CHAIRMAN said it referred to both. The idea was to have the water supply as 
near as possible. 

He said the Drafting Committee would take this proposal into consideration. 

Sectwn 1 (Public Water-Supply Systnns) roas adopted, subject to the modifications 
suggested by the Committee. 

z. Purity of the Water. 

M. ]ITTA (Netherlands) suggested altering " disinfection " to " sterilisation ". 

Dr. BORGER (Germany) did not agree. The object was not to sterilise but to disinfect 
the water. If chlorine was used, for instance, it killed harmful bacteria, but did not sterilise 
the water. 

" Th~ C~MAN .sai~. th~e remarks would be noted. Possibly such an expression as 
chem~cal punficat10n m1ght satisfy both parties. · 

.. M. VAN DER VAEREN (Belgium) suggested altering the words " lines of defence ·~ 
to measures ". 

r· PUNTONI. (In~rnationall_nstitute of Agriculture) suggested that disinfection was 
. one orm of purd.icat1on and mtght therefore be included under point z. . 
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M. AuGB-LARIBB (France) suggested that paragraph 3 should read. 

" When the water is drawn by rocky formations in which fissures exist (lime-
stone), it must be adequately purified. " · 

With regard to point J, " Protection of the Source ", some words should be added 
in brackets referring to the area, conduits, etc., in order to explain the meaning. 

Prof. PUNTONI (International Institute of Agriculture) referred to point 4, " Super
vision ", and suggested it would be impossible to establish international principles for 
the supervision of water. Different criteria·were adopted for testing water for bacteria 
in different countries, and theoretical principles should not be rigorously applied to all. 
He thought some remark to this effect might be inserted in the comments on this section 
of the report. . . . 

The CHAIRMAN asked Prof. Puntoni to prepare a text in writing. 

M. KltuL (Netherlands) approved of this idea, but thought the word " supervision " 
should not refer only to bacteria, but should be used in ita widest sense, as in section 3 
of the report. 

Section 2 (Purity of the Water) was adopted, subject to the above comments. 

3· Supervision of Water Supplies. 

M. AuGB-LARIBB (France) wished to include a remark condemning open conduits 
for water supplies. · · 

The CHAIRMAN pointed out that this idea was covered by paragraph 2 of Section 2, 
" Purity of the Water ", where reference was made to the prote.ction of the source and 
supervision of the supply. 

M. AuGB-LARIBB (France) nevertheless thought that a sentence should be inserted 
deprecating the use of open conduits. 

M. BUTTINI (Italy) thought that, as it was impossible to exclude sources which were 
not absolutely pure, it was unnecessary to refer to open conduits. 

The CHAIRMAN further pointed out that closed conduits could not be laid through 
rocks. He suggested that M. Auge-Laribe's remark might go into the comments on the 
report. 

M. RUBATTEL (Switzerland) suggested omitting the word " public " in the first 
sentence, as this would enlarge the scope of th~ supervision. 

The CHAIRMAN said the supervision actually referred to public water supplies. With 
regard to private supplies, supervision was in the hands of the police. He was therefore 
not in favour of omitting the word " public ". 
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M BUTTINI (Italy) suggested that the comments on Section ~ should include a 
stateme"rtt of the great progress made in Italy, where 2.JO,ooo,ooo hre had been spent 
on rural water supplies m the last seven years. 

Dr. BoUDREAU (Secretary) stated that the Secret_ari~t had been r~sfons~ble f<?r the 
comments on the report. It had been obliged to restrtct ttself to. materta antlable m the 
Secretariat and information contained in speeches in the comrmttees. It had had to be 
very careful not to insert any information for which it c<?uld n~t .vouch. He would be 
glad to receive the information with regard to Italy and to msert tt tn the report. 

Sectio11 3 ( Superoisio11 of Water Supplies) was adopted, subject to tht ahovt remarks. 

4· lradividual Water Supplies. 

M. AuGI!-LAiuBI! (France) approved the idea contained in the second sentence to 
the effect that wells, etc., should be constructed by qualified technicians. He thought, . 
however, the qualifications should be defined. The contractors might, for instance, be 
required to have certain diplomas showing that they had followed certain professional 
courses. 

The CHAIRMAN thought this idea might be inserted in the comments. 

M.RUBATTEL(Switzerland)agreed with M.Auge-Laribe and thought the construction. 
of wells, etc., should be under State supervision, as a question of public interest arose 
even in the case of private water supplies. .· · · 

The CHAIRMAN stated that the essential principle was that the contractor should 
have followed a special course of instruction and should have obtained a certificate. He 
thought that the method of application should be left to the individual countries. 

M. RUBA1TEL (Switzerland) thought State control was more important than certi-
ficates. · 

M. AuGI!-LARIBI! (France) thought this was going too far. If such strict conditions 
were laid down for co1_1tractors, then no more wells would be sunk. He had no objection 
to State control, but ttme must be allowed for the training of contractors in the hygiene 
of water. . 

Dr. ~ITTA (Netherlands) was in favour of leaving the word'" qualified" unchanged 
and allowmg each country to settle the method of application. . 

M. GAUTIER (France) and M. VAN DER VAERI!N (Belgium) agreed with Dr. ]itta. 

M. Rus:'!YEL (Switzerland) did not insist on the insertion of his remarks regarding 
State supervlSton. · 

. M. Auci-LARIBE (France) suggested changing the words " adequately enforced " 
tn the second paragraph to " strictly enforced ". . 

The CHAIRMAN agreed. 

Secticm 4 (lradividual Water Supplie1) was adopted, 1ubject to tht abov1 remarks. 
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S· Central Organisation. 

M. GAUTIER (France} thought the word "province" at the end of paragraph a should 
be replaced by some other term with a wider meaning - for instance, " district " or " 
other competent administrative unit ". 

The CHAIRMAN suggested leaving this to the Drafting Committee. 

M. KRUL (Netherlands) suggested inserting a conclusion regarding State financial 
assistance. This was referred to in the" General Considerations" on page 35 (fsee docu

. ment C.H./1045}, and also under " Housing " on page 43 (document C.H./1045). He 
suggested adding some remarks on the lines of the first sentence of Chapter 6 of his report 
(document Conf. Hyg. Rur. 7). · · 

In reply to the Chairman's remark that this idea was already included in the report, 
he stated that, if it were specially mentioned in the chapter on the water supply, it would 
serve to stress the point. Moreover, the chapter on housing already contained such a 
remark .. 

Dr. ]ITTA (Netherlands) supported M. Krul's proposal. He thought the good results 
obtained in respect of water supply in Holland were due to_ the financial help received 
from the Government. 

Mr. HooPER (Great Britain) said that many countries had found credit helpful in 
respect of the water supply. He would prefer not to mention one country only, but to 
refer to the assistance obtained in many countries. 

The CHAIRMAN asked M. Krul to draft an additional paragraph to be inserted in the 
chapter on water supply. 

· M. DABAT (France) thought ·that, if a further ~aragraph on financial assistance 
were inserted, it might express the desirability of increasmg the subsidy for intercommunal 
water supplies rather than for individual supplies. 

Mr. HooPER (Great Britain) thought this would penalise one party to the advantage 
of another. · It would b~ unjust, as intercommunal supplies were not always possible. 

The CHAIRMAN thought complete freedom in this respect should be left to the various 
countries. • 

• M. DABAT (France} withdrew his proposal. 

Section s (Central Organisation) was adopted, subject to the abooe remarlu. 

Composition of Draftiq Committee. 

After discussion, it was ~greed that the Drafting Committee 1hould comist of the Chair
man, the Vice-Chairman and the Jour ~apporteurs. 
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Esamination of the Preparatoi'J Committee'• Report : Chapter IV (continued). 

C. HousiNG IN RuuL DISTRICT!!. 

M. GAUTIER (France) objected to the word " adequate " in the third paragraph. 

M. RUBATTEL (Switzerland) suggested omitting t~e ~eferen~e to " the d_epressed 
condition of agriculture " in the first paragraph, as the prmc1ples la1d down were mtended 
to apply even after that depression had been overcome. . , . 

He said that the reference to " the lack of cheap cred1t was not true for all countnes, 
and suggested making a change in the wording in order to bring out this idea. 

Mr. HooPER (Great Britain) recalled that, when the experts drafted Section :z, item 
(g), they had intended to convey the idea that the site was unsuitable and not that there 
was insufficient exposure to the sun. 

M. PETRIK (Yugoslavia) pointed out that the site was dealt with in item {d), and 
that the experts, in referring to insufficient exposure to the sun, had had in view the 
neighbourhood of high trees. · 

The CHAIRMAN proposed that it should be left to the Drafting Committee to settle 
this question. 

M. GoRNI (International Labour Office) noted that item (c) referred to protection 
from the stables. He thought this should be extended to include manure heaps, which 
should be at a certain distance from the house. 

M. GAUTIER (France) suggested that the opening sentence of Section :z should begin : 
" The principal defects of rural housing to be avoided • : . " . . 

The CHAIRMAN agreed . 

. _Dr. }ITTA (Netherlands) referred to item (b), which provided for toilet and sanitary 
facilities. The comments referred to water-closets. This should include privies. In this 
respect, the French text of the comments should be made to agree with the English text. 

. M. AuGE-LARIBE (France) thought some remark should be inserted regarding the 
diSposal of sewage and refuse, which were often merely thrown in front of the house. 

M. PETRIK {Yugoslavia) suggested that item {/) should also provide for protection 
from dust. 

M: AUGB-LARIBE (France) referred to the statement in the comments that open 
fires Without vents were unsatisfactory, and also that the water supply and the privy 
were frequently inconveniently situated. He thought much stronger terms should be 
used, deprecating these arrangements. 

M. GORNI (In~ernat.ional ~abour Office) thought Section 3 of the chapter on housing 
should be placed either Immed~.ately after Section 1 or at the end so that it would apply 
also to the housing of agricultural workers. ' ' 
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· M. KOLAR (Czechoslovakia) objected to the French text of Section 3 (b) "ame/iorer 
l'agricultUTe ". It was not a question of improving the methods of agriculture, but of 
improving the economic position of the farmer. · 

M. AuGJi-LARIBB (France) said that Section 3 raised an important question. It 
contained two ideas which were not compatible. One paragraph stated that the construc
tion of model houses encouraged imitation, while another paragraph stated that there 
should be building codes prescribing minimum requirements. The latter idea implied· 
intervention by the authorities. He thought it would be better to allow a transitional 
period during which the spirit of imitation would operate. 

M. RUBATTBL (Switzerland) thought that the proviso contained in Section 3 (c) 
was unnecessary. 

Moreover, there was another method of imrroving rural housing which was not 
Qlentioned namely, the utilisation of building societies. In two cantons in Switzerland 
the authorities granted subsidies to rural workers building their own houses. 

M. AuGJi-LARIBB (France) pointed out that, in the French text, the word " emprunts " 
in Section 3, paragraph 5, should be changed to " prets ". He did not understand the 
second sentence of this paragraph. 

The Drafting Committee should bring this sentence into line with the English text. 
He also proposed that relief from taxation might be included as a further encourage

ment for proper construction. 

M. BUTTINI ·suggested that, in the last paragraph of Section 3, it should be made clear 
that the standard plans should satisfy the sanitary requirements of the particular district. 
Such requirements might vary considerably in different places. 

Sections 1 to 3 of the chapter on housing were adopted, subject to the above remarks. 

TffiRD MEETING (JULY 3RD, 1931, 3.30 P.M.). 

Chairman: M. VIGNEROT (France). 

E:umination of the Preparatory Committee's Report : Chapter IV (continued). 

C. HOUSING IN RURAL DISTRICTS (continued). 

2. Principal Defects of RUTal Housing (continued). 

The CHAIRMAN stated that, in order to meet a suggestion by M. Zelenka (Czecho
slovakia), the Drafting Committee was requested to enquire '!l'hether indications could 
be given as to the height, or, more generally, as to the d1mens10ns, of the houses. Two 
other suggestions by M. Zelenka regard!ng th~ .bad ~rainage of water an~ the smal!ness 
of rural buildings had been met by certam add1t10ns mserted by the Draftmg Comm1ttee. 
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3· Methods of imprOfJing Rural Housing (continued). 

M AuGlt-LAluBB (France) pointed out that building codes had existed, for instance, 
in Fra~ce, for more than twenty years, b?t that they were difficult to apply .. When intro
ducing a law on hygiene, the necessary time should be allowed for the part1es concerned 
to adapt themselves to it; otherwise,. the law would remain a dead le~te~. In orde! to 

·make the experts' wording more elastic, he proposed to state that the bu!ldmg regulations 
should allow for a certain time-limit and for certain measures of education. 

On the CHAIRMAN's proposal, the paragraph in question (" there should be building 
codes"', etc.) was extended by the words " as well as proper preparation by measures of 
education". 

Paragraph 3 was adopted, subject to final drafting. 

4· The I mprooement of Housing for Agricultural Workers.· 

M. GoRNI (International Labour Office) proposed to add thef ollowingp aragraph : 

" The organisation in the different countries of inspection services is desirable. 
Such services should see that the health conditions of the dwellings of the agricultural 
workers are satisfactory and that the legislative provisions on this subject are enforced. 
The personnel of these services should have the necessary authority to enforce these 
legislative provisions. " 

In addition, in the last paragraph, the words " on this subject " would be replaced by 
" on the subject of the housing of agricultural workers ". · 

Some countries already possessed a supervisory service. The new Italian law on 
the Bonifica integrak provided for an inspection service in the case of premises to be 
built. The new French law on workers' houses also provided for a supervisory service. 
These measures might be made general. . . 

M. AUGE-LARIBB (France) wished the houses to be as satisfactory as possible ; but, 
as representative of the French agricultural associations, he wondered whether the health 
rules ~ecomme~ded by the experts coul.d be immedia!ely applied in his country. In any· 
case, 1t was gomg too far to state, as d1d the conclusiOns, that the houses of agricultural 
workers were wretched ; some of them had begun to be quite decent. He proposed the 
text, " When housing is defective, it accelerates the exodus ", etc. . 

In the case of poor houses, when workers find their own accommodation, what could 
be done when the person in question had not the means to pay a higher rent ? If the 
employer pr<?vided accommodation for the workers, how could he be compelled to lodge 
them. better 1f .he stated that he had not the means ? Such a policy should be based on 
sufficient cred1t. Only such recommendations should be made to the farmers as they 
were capable of carrying out. 

M 
Th~ C~IRMAN. thought the second sentence in the second paragraph would meet 

• Auge-Lanbe'a WIShes. 

M. AUGE-LARIBE (France) said he did not request any change, provided it wa
understood that the paragraph only gave a recommendation in respect of certain 
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transitional measures before legislation with penalties was arrived at. He was, however, . 
concerned at the reference to the recommendation of the International Labour Con
ference, which was of the nature of a very definite obligation. 

M. KoLAR (Czechoslovakia) thought there should be means of compulsion in. respect 
of employers refusing, out of ill-will, to improve the housing conditions of agricultural 
workers. The French law provided that inspectors should visit the employers and that 
a~ order sho!lld be issued with a ce~ain ti~e-limit which might be prolonged in accordance 
With a defimte scale. It would be msuffic1ent to rely on mere recommendations. 

Dr. }ITTA (Netherlands) said that, in the Netherlands, the general inspection of 
dwellings was su1tably regulated by law. The intention was gradually to improve the houses. 
If, during one of his periodical visits, the inspector placed a notice on a house to the 
effect that it was uninhabitable, the house had to be evacuated within six months (longer 
periods being provided for as an exception). If the tenants had not the means of obtaining 
better accommodation, the authorities might pay a part of the new rent. Dr. Jitta proposed 
that the end of the first paragraph should read : ' ••• to cope gradually with this pro
blem ". 

Adopted and referred to the Drafting Committee. 

M. AuGE-LARIBB (France) agreed with M. Gorni's proposal to introduce into the 
text the idea of supervision, on condition that penalties were only provided for after the 
lapse of a certai.Ii time. 

Adopted and referred to the Drafting Committee. 

M. PALLIS (Greece) understood that the Rapporteur had been thinking of conditions 
existing in some countries, such as England, where there were large land-owners lodging 
numerous agricultural day labourers. In other countries, such as the Balkans, there were 
many small peasant owners. Should their case be dealt with or neglected ? Would their 
houses, which were often very defective, be visited by health inspectors ? Would it not 
be advisable to give these farmers, at any rate, the advantage of the advice of the public 
health service, if it was impossible to impose special obligations by legislativ~ measures ? 

The CHAIRMAN explained that Section 4 dealt exclusively with the houses of agricul
tural workers. 

M. AuGE-LARIBE (France) understood this expression in a very wide sense. If 
"agricultural labourers" had been mentioned, he would have had some remarks to make. 

The CHAIRMAN pointed out that, while the preceding sections referred to farmers 
in general, Section 4 referred to agricultural wage-earners. 

M. GoRNI (International Labour ~ffice) agreed in .principle with M. Au~e-Laribe. 
Section 4 however, only referred to pa1d workers. The madequacy of the housmg of the 
small ow~ers raised a serious problem. It might be possible in the section relating to 
" methods of improving rural housing " to add a paragraph providing this category of 
agricultural workers with the advantage of an inspection service. 

Mr; Rosa HoOPER (Great Britain), Rapporteur, said the Committee of Experts h~d 
certainly had no idea of limiting the application of the recommendations to a spec1al 
category of agricultural workers. As Rapp~rteur, he had thoug~t that al~ t~e r~commenda
tions on rural housing referred to all agncultural workers, Without d1stmct10n between 
day workers and small peasant owners. He added that, in England, there were all kinds 
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of rural houses - houses rented by the agricultural workers and ho';lses more or iess 
attached to a labour contract, while there were also many farmers owmng a small house 
and an enclosure. These workers had to be visited by the health inspector and, if they 
could not follow his instructions, they received the necessary assistance to improve their 
housing conditions. In order that the recommendations in the report should have real 
value, they should be of a general character and be adaptable to special methods of appli
cation. 

M. RUBATTEL (Switzerland) thought that supervision in this matter should be a 
general rule and should be applicable to peasants' houses. The Swiss peasants were, 
however, still very adverse to any idea of inspection ; the work of r~ral assis~ance was 
only beginning. The Conference should not run the nsk of an accusatiOn that It took no 
account of reality, and he thought that, for the time being, the resolution submitted should 
be dropped. 

M. PALLIS (Greece) thought it was not so difficult as it would appear to improve the· 
housing of the small proprietors. In the districts of Croatia, in the neighbourhood of 
Zagreb, which he had visited the previous year, he had been struck by the improvements 
made in those houses, without any opposition on the part of the peasants, through the 
energetic action of the health officials. 

M. GoRNI (International Labour Office), while opposing discrimination in principle, 
thought that some should be shown in the case under discussion. The houses of agricul
tural wage-earners represented a part of their wages, and the employer undertook in the 
contract to provide them with satisfactory dwelling conditions. But what could be done 
in the case of small owners '\Vhen they had no money to follow the advice given by the 
inspectors ? This raised questions of agricultural credit, propaganda, types of dwelling, 
etc. On the other hand, in the case of paid workers, it should be possible to compel the 
employers to observe the clauses of the labour contracts. . 

M. Auci-LARIBE (France) supported these remarks. In the case of small peasant 
proprietors, it would be sufficient to introduce the idea of the official assistance which 
they ~ght need. In this sense, a certain supervision might be recommended in respect 
of this category of agricultural workers. The word " control ", however, which was too 
~trong in French and still more so in English, should be replaced by an expression indicat
!ng rather the idea of advice, which the parties concerned would receive from the health 
Inspectors, and there should be no threat of fines. 

M. RUBAT_TEL (Switzerland) added that, in countries with the necessary financial 
mea~ for ma~g such recommendations for supervision really effective, they would be 
apphed, but this was not at present the case in all countries. 

The Drafting Committee was required to draw up a wording which would take 
account of the above remarks. 

Paragraph 4 fOal adopted, subject to drafting. 

5· Means of improoing Rural Hollling. 

Dr. Jn:u (Netherlands). noted that the wording of these conclusions appe~red to 
leave a cho1ce between the Improvement of existing houses and the building of new 
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houses. In many cases, it was a waste of money to try to repair really useless houses. 
He proposed to say at the beginning of the first paragraph : 

" It is possible that rural housing may also be improved by repairs. In this case 
. and when properly directed, " etc. · 

. The CHAIRMAN said it was often possible to improve existing houses, but such improve-
menta must be durable. It was a question of judgment. 

ParagTaph 5 was adopted with Dr. Jilta's amendment. 

D. LAND IMPROVEMENTS OR BONIFICATIONS. 

The CHAIRMAN pointed out that the wording of these conclusions was defective and 
would be revised by the Drafting Committee. 

M. BuTIINI (Italy) referred to his remarks at the previous meeting regarding rural 
aqueducts and credits provided for this purpose by the Italian Government ; it would 
be useful to take them into account in the comments. He added that in the report he had 
submitted on the previous day in the absence of M. Bonamico, it had not been possible to 
take into account various memoranda deposited after the report had been prepared. He 
wished to refer to the memoranda drawn up by the Chairman of the Third Committee 
M. Vignerot, M. Petrik, Vice-Chairman, M. Puntoni, M. Onghena, and M. Jordana, 
together with the reports by Dr. Biirger, Mr. Ross Hooper and M. Krul, dealing with 
certain questions relating to bonifications in general. The Italian Government's report, 
which formed part of a wider publication, referred to the organisation of the bonifica 
integrale, in Italy and drew attention to the relations between the hydrologic and geologic 
regularisation of mountains, and the same regularisation of plains, together with the 
effects of this regularisation on the health conditions of the population in the districts 
concerned. Although, in Italy, a system of centralisation in one Ministry had been adopted, 
nevertheless, in the provinces, the services had been kept separate, while their co-ordina
tion with the central authorities was provided for ; these services included civil engineering, 
the podesta service and the service of agrarian technical experts. 

· The CHAIRMAN added that M. Bonamico had actively co-operated in preparing the 
. conclusions of the discussion. 

Prof. PUNTONI (International Institute of Agriculture) wondered whether, in the 
definition given in paragraph I, a distinction should not be made between bonification& 
with a mainly sanitary aim for which there were State subsidies and bonification& with a 
mainly agricultural aim which led only indirectly to sanitary improvements ; in the latter 
case, the State did not intervene financially to the same extent, and dealt, in particular, 
with the co-ordination of bonification work. . 

M. ZAMBELLI (Italy) pointed out that, in Italy, the expression "bonification" always 
implied an idea of health. When the undertaking had any other aim than health, it was 
referred to as a land improvement. 

The CHAIRMAN pointed out that the title of Section D (" Land Improvements or 
Bonifications ") made this distinction. 
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,. d h Dr jiTTA (Netherlands) said that, at any rate in his 
'\ 1~ regar hto p~grap d~irabie that the cattle might remain for a certain time 

country, 1t was t oug very . . bl · 
in the fresh air and not be shut up the enure year m sta es. 

M RUBAITEL (Switzerland) supported this remark, If, in. the conch~sio!l ·under 
discussion, malarial districts were referred to, this was o!lly a spec1al case wh1ch 1t would 
be better to omit. He proposed to retain only the first !me of paragraph 3· . 

p of PuNTONI (International Institute of Agriculture) explained that, in the 
camp~p against malaria, it had been found advantageous to divert the anopheles towards 
the cattle by keeping the latter _in the stables. 

1\1. Pimux (Yugoslavia) added that this procedure was not peculiar to Italy .. 

1\1. GAUTIER (France) suggested omitting the remark in question from the text of 
the conclusions and inserting it in the comments. 

1\1. ButTINI (Italy) pointed out that, as this practice was of general interest in malarial 
countries, it deserved more than a mere note. 

The CHAIRMAN said the Drafting Committee would endeavour to find a formula 
which would obviate any confusion. 

With regard to paragraph 2, M. KoLAR (Czechoslovakia) proposed to add to the 
measures for complete sanitation the recultivation of areas devastated by mining work, 
especially on marshy and gas-forming soil in the vicinity of coal-pits. 

1\1. Plmux: (Yugoslavia) suggested saying, in paragraph 2, " the cultivation and . 
reculti'Catilm ", and mentioning the case of mines in the comments. 

At/Qpted. 

On the question of paragraph 4, sub-paragraph 2, M. PUNTONJ (International Institute 
of Agriculture) thought the help of the hygienist essential, not merely during the execution 
of the work, but also for the maintenance of areas which had been reconditioned. In Italy, 
malaria as a major scourge had disappeared, but it persisted in an endemic form and had 
to be combated by minor bonification schemes (anti-larval campaigns, etc.). 

The CHAIRMAN drew attention to the statement in the concluding sentence that the 
help of the hygienist was particularly necessary during the execution of the work, but it 
was also. desirable at other periods. The idea was merely to stress the necessity for such 
help while the worken were present, a point which had been emphasised by M. Bonamico. 

. l\.1. Ko~ (Czechoslovakia) thought the help of the hygienist should only be called 
In for quest1ora of health, and not when ordinary drainage works were being carried out. 

. ~e CHAIRMAN explained that the passage should be read in the light of the definition 
gtven. m paragraph J. The case only arose when living conditions were bad, more 
espec~ally on account of malaria. 

h f~of. PuNTONl (International Institute of Agriculture) asked whether a paragraph 6 1 
ou not be added regarding State action in the case of bonification for hygienic purposes. 
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The CHAIRMAN po~nted out that this idea· was implied in the comments. Was it 
neces~ary to p~se as adv1sen to Governments ? In the general considerations it was stated 
~hat, m all samtary schemes affecting rural districts, the State as well as any other bodies 
mtereated, should take action. 

Prof. PuNTONI {International Institute of Agriculture) would leave it to the 
Chairman's discretion. 

Section D reas adopted, subject to drafting alterations. 

A. SEWAGE DISPOSAL. 

. Dr. BO~GER (Ger.many), Rapporteur, suggested prefacing this section of the conclu
SlOns by an mtroduct10n similar to that added to other sections, emphasising the signi
ficance and ~he risks of sewage from the standpoint of health, and so ensuring the thorough 
comprehens10n of the scope of the recommendations made. In some country districts 
there was quite a mistaken idea that waste household water was harmless and could be 
removed in open drains. 

Approved dnd referred to tM Drafting Committee. 

1. Sewerage Systems. 

On the question of paragraph 2 (" Sewers can only be installed in rural communities 
having public water supplies piped to the individual houses "), Mr. Ross HooPER (Great 
Britain) pointed out that, in actual practice - e. g., in most mming districts in the United 
Kingdom - sewers existed although there was no public water supply piped to the house. 
He suggested the wording : · 

"Usually sewers are only installed in rural districts having public water• 
supplies ", etc. 

M. GAUTIER (France) enquired whether it was to be understood that sewers were 
not prohibited even when houses were not connected with the public water supply ; 
it was better to have sewers even with· no water supply than not to have sewers at all . 

. The CHAIRMAN replied that that was of course implied. 

M. DABAT (France) thought the wording of paragraph 2 was too categorica) and 
suggested the phrase : " •.. having public water supplies ", without mentioning their 
being connected to individual houses. 

Mr. Ross HooPER (Great Britain) said the expre~sion " public w.ater suppli~s piped 
to the individual houses " was sufficiently broad and mcluded the vanous types m actual 
use: 

Dr. BORGER (Germany), Rapporteur, added that the paragra.ph did not necessarily 
imply a water supply connected with a central system ; the chief pomt was to have enough 
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dil t the Sewage and convey it to the sewer. In the absence of a water-supply 
11-ater to u e . • k b th t 1 t · 

te uld be Obtauled from a clStem or tan a ove e wa er-e ose , etc. 
system, wa r co . 

The ClwiL'IUN said the Drafting Committee would ~onaid~r the question. 

S«tt"cnc 1 &'OS tUloptetl, SNbject to tlrafti"l alteratiotU. 

2. Disposal of SnDtr EJ!lun~ts. 

Regarding the comments on these conclusions, Dr. BORGER (Germany), Rapporteur, 
asked whether to avoid misunderstanding, it would not be better to fix the distance 
separating the 'point at which sewage flowed into a stre~ from the poi~t where water 
was uken for drinking purposes; sewage would necessarily always flow 1n above some 
point from which drinking water was drawn. 

The CHAIRMAN said it would be impossible to find such a definition, since it depended 
on the so-called self-purification capacity of the stream. · They might say that sewage 
should not be discharged in the neighbourhood of a point from which water was taken 
for drinking purposes. 

Agrutl. 

S«<iort a IDal atloptetl, SNbject to drafting alteratU»u. 

3· Purificaliml of Stf!Jagt EJ!luents. 

Dr. BC'1lGEil (Germany), Rapporteur, thought that paragraph 1 of sub-heading B 
(" Biologi~ ~~ethods j was worded too strongly. There were other methods than 
!h~ '?f spnnk)mg filters adapted to rural conditions - e. g., surface treatment, artificial 

.arngauon, fish ponds. The particulars given in sub-heading B (Item 4) of " Other 
Methods " should be inserted in the present paragraph. 

w The C~ po~ted out that Section 3, B, dealt with artificial biological methods, 
hez:eaa Sect1on. 4 described other methods - i. e., tllltUTal systems, The heading of 

Section 3• B, m1ght be altered to read " ArtijicUJ Biological Methods ". 

Agrutl. 

be al!;~l=~(~ .. ermany), Rapporte!lr, ~uggested .that the first sentence in B should 
districts , • • The system of spnnkhng filters 18 one of the most auitable for rural 

or ~ .. ~HAIRKAN aaid that a reference would be inserted in Section 4 to " fish-ponda 

&ctUm . 3 fDal adopted, •uhj«t to drafting alteratU»u. 
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4· Other Methods. 

Dr. Juan LAzARo-URRA (Spain) referring to sub-heading B (" Surface Irrigation ") 
~uggested that the cultivation of vegetables for raw consumption should be prohibited 
m sue~ areas: There were various difficulties, legal included, involved in the question. 
In Spam, for mstance, it was a traditional practice to use sewage for the irrigation of such 
crops,. and thi~ constituted an acquired nght which it was not easy to suppress. Tests 
made m Madr1d had proved clearly that the incidence of typhoid fever - which it was 
h~rd to explain in view of the exceptionally good quality of the water supply - was 
duectly and closely connected with the fluctuations in the consumption of raw vegetables 
grown on sewage-irrigated land. · 

The CHAIRMAN suggested the addition at the end of paragraph 1 of sub-heading B 
of the words : " prohibition of the growing of vegetables for raw consumption ". 

Dr. BORGER (Germany), Rapporteur, stated that for many years past sewage had been 
widely used in Germany for surface irrigation. The fears originally entertained for the 
health of labourers employed on such land had proved groundless. He supported his 
Spanish colleague's proposal, but thought it should be inserted in the comments and not 
in the conclusions. 
· Regarding sub-heading A ("Leaching Cesspools and Subsoil Irrigation"), it might 
perhaps be well to refer at the beginning to the danger of leaching cesspools located in 
Impermeable soil l!nd handling large amounts of sewage ; in such case, subsoil irrigation 
and preliminary purification would soon have to be resorted to. He also stressed the danger 
of rocky and fissured soil. 

M. BoNIS-CHARANCLE (France), in view of the various objections raised, suggested 
substituting the word " mentioned " for " used " in the first line of Section 4· 

Agreed. 

The CHAIRMAN said that, in accordance with M. BUrger's observations, the Drafting 
Committee would have to stress the danger of infecting subsoil supplies of water, not 
only on the spot, but also over a large area, and thus of contaminating water drawn from 
some considerable distance. In reply to a suggest~on by M. Boni~-Charancle t'? condemn 
leaching cesspools wholesale, he added that atten!10n shou!d be d1rected to ~heu dangers, 
and advice g1ven that they should only be used m except10nal cases and w1th great pre-

. cautions. 
The Drafting Committee would add a sub-heading C dealing with the process of 

purification by means of fish-ponds. 

Section 4 was adopted, subject to drafting alterations. 
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FOURTH MEETING (JULY 4TH, 1931, JO A.M.). 

C/uzirtllllll: M. VIGNEROT (Ftance). 

&anrin•tioa of the Preparatory Committee'• Report : Chapter IV (continued). 

A. SEWAGE DISPOSAL (continued). 

5· Disposal of Sn«Jgt in Utun«rtd Districts. 

Dr. BORGER (Germany) suggested that !he reference to P.athogenic micro-~rgani~ma 
should be omitted. as it had been decided to mtroduce an operung sentence on th1s subJeCt 
in accordance with his proposal. 

Stdimt 5 fDQI tulopud, subjtct to this obseroati011. 

6. Disposal of Manurt. 

Dr. jrnA (Netherlands) suggested redrafting the first sentence as follows : " ••• in 
such a way as only to expose the smallest possible surface to flies. " 

l\1. RL'IIATTEL (Switzerland) suggested stating that the manure pits should be covered 
in order to prevent accidents. 

The CHAIKMAN agreed. 

l\1. KoLAR (Yugoslavia) drew attention to a method of treating manure by high tem
perature in such a way that it became odourless and resembled peat. 

M. RUBATTEL (Switzerland) mentioned a method of treating liquid manure with 
strong chemicals, which was dangerous, as it might affect the quality of the milk and 
even the health of the cattle. This method was prohibited by regulations in Switzerland. 
He promised to obtain particulars and suggested that a remark should be made in the 
com.ments oa this section. 

. Dr. BC.GEI (Germany) pointed out that the title of the chapter was "Sewage Disposal" 
(1n French: :• EfJ~ti071 de1 t~tu ruetl ")_. Sections 6 and 7,dealingwith manure and gar
bage respectively, d1d not, atnctly apeakmg, come under this heading. 

Suticnt 6 fDas tulopud,tubjut to tM allow obteroati0711. 
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7· Disposal of Garbage. 

1'.:1· RUBATTEL (Switzerland) asked what was the meaning of the expression villages 
urbanues <:' built-up rural villages "). As the regulations contemplated appeared to apply 
to those villages, he asked what were the provisions for other villages. 

The CHAIRMAN explained that built-up rural villages were villages large enough 
to haye a system for the regular collection of house garbage and refuse similar to that 
used I~ towns. The following paragraphs of this section referred to other than built-up 
rural vdlages. 

Dr. BORGER (Germany) referred to the remark in paragraph 3 regarding the collection 
o~ ga!bage by a ~ontractor f<?r pig feeding. He thought this practice was so rare in country 
d1stncts that this remark might be omitted. 

M. AoG!i-LARIBE (France) thought that, though this method was rare, it did never
theless exist in rural districts near towns, and it was therefore better to retain the remark. 

M. RUBATTEL (Switzerland) agreed with M. BUrger. There were two methods of 
disposing of garbage for pig feeding : (1) by sale to a contractor and (z) by sale to some 
person in the village who kept pigs. The former method hardly existed in Switzerland. 
Precautions should be taken in regard to the latter method. 

The CHAIRMAN stated that, as the practice existed in some countries, the remark 
should be retained, but it might be inserted in the comments instead of in the text. 

. Dr. ]ITTA (Netherlands) referred to the last paragraph relating to methods of treating 
garbage by tanks permitting of the development of heat. He thought the Beccari system 
should be mentioned. It not only developed heat, but produced good manure. It had been 

· tried in the Netherlands with good results. 

The CHAIRMAN said the paragraph referred to the Beccari system among others. 

Prof. PUNTONI (International Institute of Agriculture) objected to the words in the last 
paragraph " are worthy of further experiment and study ". This text might give the 
1mpression that the system was not good, whereas it had been proved to give excellent 
results, and he suggested the wording " deserve most careful attention ". 

He noted that, in paragraph 5, it was stated that garbage should be considered. as 
infectious. This was not correct. Experiments in Italy had shown that workers treatmg 
garbage were not J?articularly subject to disease: The disadvantages were the breeding 
of flies and the ev1l smell. The garbage should therefore be removed to a distance from 
the house. · 

M. AuGE-LARIBn (France) agreed. 

Dr. BORGER (Germany) gave particulars of a German system of disposing of garb~ge · 
by ploughing it into the soil .. On four esta~es of a total ar~a of 13,500 ~orgen, zo,ooo ktlo
grammes of garbage were d1sposed of dady. The capacity of the s01l was ·even greater. 
The garbage was strewn on the soil t~ a height of 4 cen~imet.res and plo~ghed in to a 
depth of 30 centimetres. The same so1l co~ld be tre~ted m th!s Vfay on~~ m four ye.ars. 
It resulted in a saving of one-half the reqmred quant1ty .of arttfictal fertthsers. Particu
lars had been published by Dr. Erdmann in 1930 in the journal issued by the Institute 
for the Hygiene of Water, Soil and Air. 
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The CHAIRMAN, in reply to M. Puntoni's ~emar~ regarding the fifth paragraph, 
in ted out that it was not stated that garbage was mfect10us but that, for greater secunty, 

r.hould be treated as if it were infectious. . 

Prof. PuNToNJ (International Institute of Agri_culture) di_d not insist on any change in 
this wording, but wished to add a remark regardmg the evil smell. 

The CHAIRMAN thought this might be added to the fourth paragraph. 

Dr. BORGER (Germany) asked if the Commission did not think it necessary to insert 
a remark regarding the disposal of animal carcasses. . . 

The CuAntMAN thought a sentence might be added either to the conclusion or to 
the comments, to the effect that, in disposing of animal carcasses, care should be taken 
that they do not contaminate the soil or subsoil. 

Mr. HooPER (Great Britain) said this was a question for the veterinary surgeon. 
For some diseases of animals- for instance, anthrax- special precautions were 
necessary, and the Committee was not competent to make suggestions on that subject. 

M. RUBATI'EL (Switzerland) agreed with Mr. Hooper, and thought that a sentence 
should be inserted stating that recourse should be had to veterinary advice in disposing 
of animal carcasses. 

Mr. HooPER (Great Britain) said the usual practice in rural districts was to bury 
carcasses. With regard to anthrax, of which the microbe was particularly virulent, very 
special precautions were taken. In drafting a sentence, the Committee should be careful 
not to infringe on the prerogatives of the veterinary experts. 

Dr. JnTA (Netherlands) suggested that attention should be drawn to this important · 
question in the comments. It might be added that, as the matter concerned _veterinary 
surgeons, the Committee did not go into details. 

D~. BuRGER (Germany) sai_d it was not his intention to propose more than that the 
Comnuttee should draw attention to the subject. 

The CHAIRMAN said that the Drafting Committee would consider this question in 
the light of existing veterinary regulations. · 

M. RtrB.\TTEL (Switzerland) thought the campaign against rats should be mentioned. 

. The CHAIRMAN replied that this could be referred to in the paragraph relating to 
fl1es, as both rats and flies were carriers of germs. 

S«titm 7 fDaJ adoptd, tuhject to the ab()f)e remarlu. 

4· Other Methods (continued) • 

. h ~ B~acn (Germany) wished to revert to Section 4· He pointed out that treatment 
~cdc ~ was • very valuable method of disinfecting sewa~e effluents. The chlorine 

bacteria and prevented smell. The system was easy to anstal and was much used 
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in rural factories, such as starch works, dairies, etc. He suggested inserting a further 
paragraph regarding this method. 

M. AUGE-LARIBE (France) asked what effect this system had on the fish in the streams. 

J?r. BURGER (Germany) pointed out that the quantity of chlorine used must be calcu
lated m accorda~c~ with the chlorine affinity of the effluent. In order to overcome smell, 
only small quant1t1es shou~d be used. In Germany it was found that about :zs to 30 milli
grams. per htre were reqmred. If the effluent had undergone preliminary cleansing, this 
quantity was further reduced. When used in small quantities, chlorine was not harmful 
to fish, or at any rate not so harmful as sulphuretted hydrogen, which would otherwise 
be generated and which was absolutely poisonous. 

. The CHAIRMAN pointed out that this question was of special importance for factories, 
but did not concern rural sanitation in general. He thought it could be mentioned shortly 
in order that the reference to methods of treating sewage effluents should be complete. 

GENERAL CoNSIDERATIONS. 

M. BoNIS-CHARANCLE (France) proposed to insert, after the words "the health author
ities ", the words " whose task may be facilitated by private propaganda organisations ", 

This proposal was adopted. 

M. KoLAR (Yugoslavia) noted the recommendation in paragraph :z that school
children should receive health instruction. He thought this should include trade schools 
and also courses for adults. Provision should also be made for training the teachers in 

. health subjects. 
In paragraph 6, which referred to State subsidies, mention should also be made of 

communal grants. 
In the last paragraph he suggested the words " Agricultural and other associations ", 

The CHAIRMAN asked M. Kolar to submit his suggestions in writing. 

M. AuGE-LARIBB (France) wished to make a change in paragraph 7 regarding the 
enforcement of legislation. He thought the rural population should be taught to regard 
the authorities as friends. This idea was not conveyed by the expression " competent 
supervision ". 

The CHAIRMAN suggested the words " .compete~t an.d enlightened s~per~sion ". 
He pointed out that other passages in the resolutions 1mphed a sympathetiC att1tude ~n 
the part of the authorities. The authorities' task was, nevertheless, ~o see that the legis-
lation was enforced, · 

Dr. ]ITTA (Netherlands) thought that paragraph 9 regarding the co-ordination of 
the work of all agencies concerned in rural sanitation should be more strongly expressed. 
The sentence might begin: ".It is urgently necessary that there should be co-ordination ... " 

Dr. BORGER (Germany) thought that the co-operation of veterinary surgeons with 
the help of health officials should be mentioned. 
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Dr. ]ITTA (Netherlands) agreed and said that M. Krul and he wished to point out 
the value of bringing together in one conference, not only doctors, but all other experts 
in health work. · 

l\1. LERCH (Austria) suggested incl~din~ a refe.rence to archi.tects and contra.ct~rs, 
11-ho both did important work in connection wtth hyg1~ne. In Austn~, there were bu1ldmg 
advisory offices to which peasants could apply for ad.VIce. The archlt.ects a_nd contractors 
had to see that building regulations relatmg to hyg1ene were comphed Wlth. 

The CHAIRMAN thought all parties would be satisfied if an addition were made to 
paragraph 9 (regarding co-ordination), mentioning doctors, architects, veterinary sur
geons, hygienists, sanitary engineers, agricultural experts, etc. 

This proposal111as adopud. 

!\1. Auci-LARIBI! (France) suggested that paragraph u, which referred to means of 
communication, should specially mention the telephone. 

The CH.uRMAN pointed out that this had already been specially referred to in another 
part of the report. He thought it hardly necessary to refer to it again. 

M. Auc£-LAiusl! (France) suggested adding in the last paragraph the words " and 
achievement " after the word " propaganda ". 

M. RuBATTEL (Switzerland) suggested that, in the last paragraph, after the words 
" agricultural associations ", the words " and associations of public utility " should be 
added. The latter might have considerable influence on rural life. 

The CHAIRMAN pointed out that this idea was already included in M. Kolar's draft. 

REPORT OF THE TffiRD COMMITTEE (SANITATION). 

GENERAL CoNSIDERATIONS. 

!Jie Conference considers that the improvement of rural sanitation which tends 
to raJSe the standard of life in rural districts, is dependent, in the first ins tan~ on economic 
conditions and education in hygiene. . ' 

_School-c~dren i~ rural schools, students in agricultural and normal schools should 
recetve health 1nstruct1on adapted to. rural needs and conditions. 

~e. health authorit~es, whose work may be facilitated by the private propaganda 
orgamaau~ns, should stnve to spread the knowledge of hygiene among the· people by 
nery available means. · 

The _Conference ~W?mmen~ particularly the practice of providing examples of 
good hygtene a!ld samtauon, wh1ch should be located where their advantages may be 
ICen and appreclated by the people- e. g., model houses. 

Co~rses in hygie~e for builders, contractors and leaders among the rural population 
are partiCUlarly effective. 
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Education stimulates the desire for sanitary improvement ; suitable legislation 
p~ovides. the. me~ns by mak~g ch~ap credit accessible by grants, bonuses and loans. 

Legtslat.t<!n 11 not effect1ve wtthout proper enforcement and competent and enlight
-ened supervtston. 

While the local authorities may be responsible for sanitation, there should be central 
direction, supervision and stimulation. · 

It is essential that there should be co-ordination of the work of all agencies concerned 
in rural sanitation. This co-ordination implies the co-operation of the technical personnel 
concerned (agricultural experts, architects, hygienists, engineers, medical men, doctors 
of veterinary medicine, etc.). . · 

The work of rural sanitation should be based on a close study and appraisal of all 
the factors at play. 

Particular emphasis should be laid on the necessity for rapid and constant means 
of transport and communication (telephone) in rural districts for the purpose of rural 
housing and health services .. 

Associations and institutions for the improvement of rural life in many fields and, 
in particular, associations organised on a technical agricultural basis are potent means of 
propaganda and achievement, and should be led to take an interest in water supply, 
good housing and other aspects of rural sanitation. The health authorities should co-operate 
with such associations to this end. 

A. SEWAGB AND WASTES DISPOSAL, 

1. Dangers of Sewage and other Wastes. 

Sewage and other wastes are not only objectionable but dangerous, because they 
frequently contain organisms causing disease in man (chiefly intestinal disease). This 
is also true of liquid household wastes. The danger is in inverse proportion to the age 
of the material. 

These wastes should either be removed rapidly from human habitations by ~rains 
so as to prevent danger of contam.ination or they .should ~e retained for a suffictently 
long period to ensure the destructiOn of pathogentc orgamsms. 

:z. Sewerage Systems. 

The Conference is of opinion that a water-carriage sewerage system is, in principle, 
the best method of removing sewage. · . . 

Sewers are usually installed in rural communities only where pubhc water supphes 

exist. · da h d · f h The practicability of installing sewerage ~ys~ems depe~ on ~. e ens1ty o t e 
population, the character of the soil and the exlSUng econormc .cond1t1ons. . 

0 n drains intended to remove rain water and street washings, may, under spec1al 
conditfons and when no better system is possible~ be used for slop water and other house 
wastes •. Excreta must be excluded from such drams. . 

Such conditions are found in industrial rural areas where wastes hke phenol exe~t 
a disinfecting action on the contents of the drains. Open drains may also be used for thts 
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in r~ districts other than industrial when nothlng bet~er offers, pr~viding they 
!:.e~perly fenced ~ff, regula~ly su_pe~ised, and the configuration of the surface of t~e 
toil permits of a rap1d flow (hilly d1stncts ). 

3· TM Disposal of S~er Ejjlrunts. 

Sewer effluents may be disposed of by permitting them to flow into a watercourse, 
lake or tidal basin. · 

Such a method of disposal is satisfactory, providing : 

( tl) That the quality of the water at a given distance below the sewage outfall 
is equal to the quality of the water above the point where sewage enters ; 

(h) That the dilution is sufficiently great ; the rule that the volume of the stream 
should never be less than 100 times the volume of the sewage previously cleared 
of solid matter gives good results in practice. 

4· Purification of S~age EJJiuents. 

When it becomes necessary to purify sewage effluents as in • 

( •) Closely populated rural districts ; 
(6) Districts without an abundance of surface water ; 
(c) Districts where it is desirable to limit stream pollution to a certain maximum, 

a number of methods may be adopted in rural districts. These should be simple, adapted 
to local conditions and require a minimum of care by unskilled staff. These methods are 
mechanical and biological. 

A. Meclumical Methods. - The simplest mechanical method is the use of fixed 
racb intended to retain the solids. · . 

Settling-tanks also effect a certain amount of purification depending upon the con-
dition of the sewage and the velocity of flow in the tank. . 

B. Artijiciol Biowgical Metlwds.- These are always preceded by mechanical methods 
The principal biological methods are : 

(1) Sprinkling filters. This is one of the methods best adapted to rural conditions, 
being inexpensive to instal and maintain, requiring little attention and no trained 
personnel and being capable of easy repair. · 

(z) The remaining methods - such as activated aludge (as at present constit
uted), contact beds or sand filters - are not adapted to rural c:onditaona. 

5· Other Metlwth. 

The following methods may also be mentioned : 

A. Subs~ lrrigat~. I!M Leaching pu~pools. - Theae methoda can only be used 
where there 18 no poaa1bihty of c:ontammatmg the ground water which may be used as 
a 10urce of water aupply. 
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Subs~il irrigation should···be limited to the treatment of small amounts of sewage 
(eflluents from single houses, institutions, or small settlements) and should not be used 
where there are fissures in the soil. 

_Sub~oil irrigation should be preceded by some form of mechanical or biological 
punficatton. 

B. Surface I"igation. - This method is one of the best for rural conditions if the 
soil. is ~uitable, the area sufficie~tly lar~te, the treatment properly supervised, and the 
culttvatton of vegetables and frwts, which grow close to the ground and which are te 
be eatin raw prohibited. 

The main consideration should be proper disposal of sewage rather than the raising 
of good crops. · . 

' C. Use of Fish-Ponds for Sewage Purification. - This method might be of some 
value in rural areas. · . 

6. Disposal of Sewage in Unsewered Districts. 

The main objects of proper sewage disposal in unsewered districts are : 

(1) The protection of the surface of the soil; 
(2) The protection of the subsoil water; 
(3) The protection of the sewage from access of flies. 

These objects can best be attained by the use of water-tight receptacles in a fly-proof. 
superstructure. 

As fresh excreta may contain pathogenic micro-organisins and intestinal parasites, 
provision should be made for storage of sufficient duration to destroy such organisins. 

Methods of providing for such storage are water-tight tanks with two compartments 
for alternate use, or double-compartment tanks of which only the second can be emptied. 

Another method is the use of pails. As these contain fresh material, some form of 
disinfectant should be used, or the contents should at least be covered with dry earth, 

. peat or other deodorant. 
The pail system operates more satisfactorily when there is a public system of collec

tion under proper supervision. As such a system is difficult to maintain in rural districts, 
the disposal of the material must, unfortunately, be left to the householder, whose education 
in hygiene is not usually sufficient. 

Single-compartment tanks may be used in villages where a proper system of collection 
exists. The contents should be transported in water-tight containers to a suitable distance 
and properly treated - as, (or instance, by placing alternate layers of sewage and dried 
peat in a large open tank. · 

In rural districts where it is not necessary to prevent the contamination of ground 
water, ordinary unlined pits may be used. 

· The Java type of privy, consisting of a deep hole of small diameter, into which 
basket work is inserted, is apparently suitable. It requires further study. 

Whatever the method of sewage disposal adopted for individual houses, the privy 
should be located as far as possible from the well or other source of water supply. 

7· Disposal of Manure. 

Solid and liquid stable manure shoU;Id be stored in water-tight pits, situated as. far 
as possible from the house and arranged m such a way as to expose the smallest posstble 
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surface to Hies. The pits should also be so arranged as to· prevent the contents being 
subject to the washing action of rain-water. 

Manure pits should be provided with a special water-tight compartment for the 
liquid manure. · . 

The Conference recommends that the prevention of Hy-breedmg by measures tending 
to promote the development of heat in manure piles should be made the subject of further 
experiment and study. 

8. Disposal of Garbage. 

In built-up rural villages, the regular collection and systematic disposal of house 
garbage and refuse is the most effective method. . 

This material may be disposed of by dumping frequently in thin layers and covering 
with earth, ashes, or other dry refuse. Such a method of collection and disposal requires 
careful and competent supervision. 

Garbage is also a prolific source of Hies, and measures should be taken to prevent 
By-breeding. . 

A safe rule to adopt is to treat garbage as infectious matter and to dispose of it in 
such a way as to prevent the pollution of the surface of the soil, the subsoil by percolation 
(ground water) and the houses in the neighbourhood by Hies, which breed in the garbage, 
and to avoid bad odours. 

The Conference draws attention to the methods of treating garbage by tanks permit
ting of the development of heat. 

9· Animal Carcassu. 

The Conference also·draws attention to the necessity for treating carcasses of animals 
in accordance with veterinary regulations. 

B. WATER SUPPLY. 

. An abun~t supply of pure water in rural districts is not only an important factor 
m the protectiOn of the health of human beings and of cattle but is also of great value 
in the promotion of agriculture. ' 

The more immediately accessible the supply, the more freely will it be used by 
consumers. The best solution is to connect the house or farm to the water supply or more 
generally, to bring the supply within easy reach. ' 

1. Puhlie Water Systmu. 

(a) For a Number of. Settlements. -:- The central water-supply system distributed to 
a num~ of aettlements g, when ~;~racttca~le, to be preferred to a smaller system. This 
~ h ~ be recommended parttcularly m the more populated areas and for districts 
mf whee suttable water sources are few, as it permits of the most advantageous utilisation 
o t potable water. 
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~he co-operation of a number of villages to secure a JOmt water-supply system 
permits of a more adequate plant, gives the opportunity to employ skilled personnel and 
also permits. the use of methods of purification when necessary. In the ·case of these central 
wate.r supphes, any .modern method of purification may be adopted, as it will be carefully 
apphed and superviSed. 

(b) For Individual Settlements. - The source of the village water supply should 
be selected after appropriate investigations in order to secure a water free from the possi
bility of any dangerous contamination. 

· The necessity for any system of purification is to be avoided, as such systems require 
technical supervision, which is not usually available in rural districts. 

Village water supplies should be constructed with due regard for simplicity of design, 
economy and ease of operation and maintenance. 

:z. Purity of tM Water. 

When treatment is necessary, it must be safeguarded in every possible way. The 
lines of defence to ensure the purity of the water should be, in order : 

( 1) Protection of the source ; 
(2) Mechanical purification, (sedimentation, filtration, etc.) ; 
(3) Chemical purification (disinfection); 
(4) Inspection and supervision. 

Protection of the source and supervision of the supply are necessary in any case. 
When the water is drawn from rocky formations m which fissures exist (limestone, 

·karst) it should be adequately purified. Disinfection by chlorine is at present a practical 
solution. 

When contamination occurs only at rate intervals and for short periods, it is advisable 
to apply chlorine throughout the year ; otherwise, when the occasion arises, the apparatus 
may be out of order. When no danger threatens, very small amounts of chlorine may be 
used, and these may be increased when necessary. 

When there is any possibility that a water supply may be responsible for an outbreak 
. of intestinal disease, chlorine should be applied immediately as an emergency measure 
and continued until the investigation is completed. 

Portable chlorinating plants should be available at central institutions for use in 
case of emergency (such as the threatened pollution of a normally pure water supp,y). 

3· Supervision of Water Suppliu. 

Constant supervision of all public water supplies is necessary. This supervision 
should relate to the source of the supply, the plant and the distributing system, as well 
as to the effluent, and should be closest during the seasons when the supply is most likely 
to be contaminated (dry season, floods, etc.). . 

The personnel engaged in this supervision should be trained in the hygiene of water. 

4· Individual Water Supplies. 

These may take the form of wells, springs and cisterns. They should be constructed 
by qualified persons who have received proper instruction in the elements of hygiene of 
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water ; otherwise, they are apt to be dangerously located, badly constructed and improperly 

protected. . · 'eli ~ h 1 · The competent authorities should adopt regulauons prov1 . ng •Or t e ocat10n, con-
struction and protection of individual supplies, and these regulauons should be adequately 
enforced. 

For the guidance of local authorities, a model code should be prepared by the central 
health services. 

S· The Central Organisatitm. 

Progress in matters of water supply must be based on scientific research centralised 
in a suitable organisation, whic~ thus .constitutes a hydrological and geological intellige':lce 
service for the purpose of locatmg swtable sources of water supply and for the collect10n 
of all other relevant data. · 

Such an organisation should, as far as possible, have jurisdiction over all matters 
affecting water supply in the State or administrative unit. . 

It would be difficult to over-estimate the advantages of a central organisation of this 
kind. In view of the information at its disposal for the entire State or province, and the 
expert knowledge of the specialists attached to it, such an organisation would be in a 
position to ensure that the existing water sources are utilised to the best advantage and 
that partial solutions of water-supply problems are avoided. 

Such an organisation would place at the disposal of individuals, societies and commu
nities technical information and expert advice on matters of water supply and would act 
as a centre for the education of the people in the hygiene of water. 

6. Fi'IUln.cial Assistance. 

Many countries have encouraged the installation of rural water supplies by affording 
financial assistance, and have secured excellent results by this means. In the absence of 
such assistance, many municipalities could not have secured a public water supply. 
Ac:count should be taken of this experience. 

C. HousiNG IN RuRAL DISTRICTS. 

I. ~r~ it urgent .nee.d for improvement in the housing conditions of rural districts. 
~rogr~ In ~his respec;t 11! hindered by the lack of cheap credit and the fact that education 
m hyg~ene m rural districts has not reached a sufficiently high level. 

The housing shortage in cities has led in most countries to concentration on the 
housing problem in industrial areas, and the needs of rural districts have not always 
received the attention they deserved. · 

. Good housing .is a fun.d:'mental requi':ement for rural hygiene. It is influenced by · 
~ _and econo~c. cond1t1ons, and, m Its turn, exerts a strong influence on these 
conditions, resultmg In better health and a general elevation of the standard of life. 
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2. The principal defects of rural housing from the point of view of hygiene are : 

( ~). Overcrowding. Good houses are too few. There are too few bedrooms in 
the extstmg houses. ~he ho~se may ~~ too small or, in planning it, the existing 
space may ha_ve been msuffi;tently utlhsed. Apart from considerations as to the 
necessary cubtc space, attention should be drawn to the height'required for living 
purposes. -

(6) There is inadequate provision of toilet and~ sanitary facilities. 
(c) The living quarters are insufficiently protected from the stables. 
(d) Manure and other sources of pollution and odours are in too close proximity. 
(e) The house is so located and constructed as to be damp. 
(/) There is a lack of proper ventilation, lighting and heating. 

(g) There is insufficient protection from mosquitoes, flies and dust. 
(h) There is insufficient exposure to the sun. 

3· Methods of improving rural housing : 

(a) Education; 
(6) Cheap credit and improvement of the economic condition of the farmer ; 
(c) Co-operation ; 
(d) Legislation, by-laws and regulations and their proper enforcement. 

The practice of making public buildings models from the point of view of hygiene 
and sanitation is highly recommended. 

The construction of model houses at numerous strategic points encourages imitation. 
Good housing will appeal more readily to the rural population if the plans are prepared 

after a study of local custoxns and social_and economic conditions, so as to preserve features 
characteristic of the district. 

Loans at low rates of interest, grants, as well as freedom from taxation, may be pro
vided by legislation, and are potent means of improving rural housing. The award of 
bonuses for proper construction yields a large return for the investment of small suxns. 

· There should be building codes prescribing minimum requirements in respect of 
sites, exposure, lighting, ventilation, etc. Technical supervision and enforcement are 
required to make these effective, as well as proper preparation by measures of education. 

Such enforcement should not be left altogether to the local authorities. 
The health authority should have jurisdiction over all sanitary aspects of housing. 
The preparation and distribution of standard plans satisfying sanitary requirements 

and local needs has given good results and should be encouraged. Such houses should 
be of simple design and economic construction. 

4· The improvement of housing for agricultural workers presents difficulties which 
cannot'be solved by education and persuasion alone. The agricultural worker is in a 
particularly weak position in this respect, and suitable legislation, with proper enforcement, 
as well as public financial assistance, are needed to cope with this problem. 

Poor housing for this class accelerates the exodus of the best workers to the cities, 
where in many cases more attention has been given to housing for industrial workers, 
and this, in turn, lowers the standard of rural life and prevents hygienic improvement. 

· The organisation in the different countries of sanitary inspection services is desirable. 
Such services should have the authority necessary to secure satisfactory housing conditions 
for agricultural workers and to enforce the relevant regulations. 
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The Conference draws attention to the recommendation of the lntern~tional Labour 
Office (1921) on this subject. 

5• Rural housing may also be i~proved by suitab.l~ re~onditioni~g of existing houses. 
When properly directed and supei"Vlsed, such recond1t10nmg may y1eld excellent results, 
sometimes at comparatively small. cost. . . . . . 

The construction of model v11lages and agncultural colomes IS of particular mterest 
and importance in respect of rural housing. The tende!lcy to l~cate industri~. plants in 
rural districts should be encouraged, such new constructiOn offenng opportumtles for the 
building up of model villages a!ld the applicatio!' of all sanitary safe~~rds. 

In the planning of these villages and colomes, the health author1t1es should have 
jurisdiction over all matters of hygiene and sanitation. 

The Conference recommends the further study of this problem. 

D. LAND IMPROVEMENTS OR BONIFICATIONS. 

1. Bonifications may be defined as the complete sanitary reconditioning of the land 
in areas where the general living conditions of the people are bad, more especially on 
account of malaria and other endemic diseases which endanger the vitality of the people. 

2. This complete sanitary reconstruction is not limited to drainage, but includes all 
measures required to bring the land under cultivation, and the provision of hygienic 
living conditions for the population by means of a network of good roads, suitable rural 
housing, a good water supply, sewage and waste disposal. 

3· Under certain conditions, it also includes the irrigation necessary for farming 
purposes, which enables the cattle to be housed throughout the year, this practice being 
indicated in view of the campaign against malaria. 

4· Bonifications thus bring about a marked improvement in the standard of living, 
both economic and hygienic, and should accordingly be regarded as one of the most 
striking examples of rural hygiene. 

The application of the system of bonifications requires the help of the hygienist. 
This is particularly necessary during the execution of the work. 

5· The Conference draws attention to the importance of proper drainage by water
courses, and to the serious consequences resulting from the neglect to maintain these 
properly, not only in respect of agriculture, but also in regard to hygiene. 

E. SUBJECTS REQUIRING INVESTIGATIONS AND REsEARCH. 

The Committee is of opinion that, in addition to the investigations mentioned in 
the Preparat?ry Co~mittee'a prin~d report, the methods of testing and analysing water 
:m,d sewage m t~e d1fferent countnes .should be examined and compared. 
p. The Comrmttec draws the attentiOn of the Fourth Committee and the directors of 
schools of hygiene to this proposal. 

F. GENERAL REsoLUTION. 

~ Committee. draws the attention of the Fourth Committee to the d~sirability j! ad?ptmg a resolutiOn. t? the effect that t~e Co~erence has brought about a close colla
ra~Ion between admuu~t~ators of pubhc I!;SSlStance, agricultural experts, engineers, 

mculedical office!' .and pract1t~onera, representatives of health insurance institutions, agri· 
tural 3SSOC1atlons and pnvatc health agencies. 
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~HAPTER VI.- MINUTES AND REPORT OF THE FOURTH 

COMMITTEE AND OF THE MEETING OF DIRECTORS 

OF SCHOOLS OF HYGIENE. 

FIRST MEETING 1 (JULY 6TH, 1931, n A.M.). 

Chairman : Dr. CHODZKO (Pol:md). 

Proposals referred to the Fourth Committee by the First, Second and Third· 
Committees. . 

The MEDICAL DIRECTOR stated that the reports of the three Committees embodied 
a series of froposals on subsequent study to be undertaken under League auspices. The· 
majority o tliese proposals was to be found in the ·Preparatory Committee's report. 
The list was as follows : 

1. The programme and the organisation of schools for public health nurses 
should be studied by the Advisory Committee of the Health Organisation of the 
League. 

2. The same proposal with regard to the programme and methods of training 
of sanitary engineers. 

3· More detailed information to be obtained as to the cost of rural public health 
services ; study of this subject to be undertaken on uniform lines in rural districts 
in order to ascertain the most economic and effective form of organisation of rural 
health services - in particular, the cost of the method described by the Budapest 
Conference as compared with other methods. 

4· Equipment of health centres. 
S· Java latrines. 
6. Treatment of refuse and manure by heat processes. 
7· Industrial establishments in rural districts; construction of model villages, etc. 

I For the composition of this Committee, see the Minutes of the Seventh plenary Meeting. 
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These proposals were followed by two questions raised in the Thinl Committee : 

8. The desirability, over and above the research referred to in the Preparatory 
Committee's report, of a comparative s~dy of th~ methods e!Dployed for the analys1s 
and examination of water and sewage m the var1ous countnes. 

9
. Consideration of the desirability of a general. resolution statii_tg t~at the 

Conference had succeeded in establishing clos~ co-operatiOn betw~e'?- pubhc ~~stance 
1dministrations, scientific agricultu;is~, e!lg~neers, he:Uth spec.1ahsts, pract1t!o~ers, 
representatives of health insurance mstitut10ns, profess10nal agncultural assoc1at1ons 
and private agencies. 
A final proposal by M. UNGER advocated consideration of a special international 

sound-signal for motor:-cars transporting sick persons. 

The CHAIRMAN opened the discussion on the various questions enumerated by the 
Medical Director. 

Quertiotl I • 

On the proposal of the MEDICAL DIRECTOR, tlu Committee decided to refer this question 
· to t1u Health Committee for consideration. 

QuestUm 2. 

A similar decision fDas adopted. 

Question 3. 
The MEDICAL DIRECTOR explained that the services referred to were rural health 

services as described in the Second Committee's report. A preliminary examination of 
this point had already taken place in the meeting of the directors of schools of hygiene 1, 

who would submit a definite proposal on this subject to the Fourth Committee at its 
aext session. · 

The CHAIRMAN stated that the Committee would meet later to consider the proposal 
in question. . 

Questions .... s. 6 and 8. 
The MEDICAL DIRECTOR stated that the directors of schools of hygiene 1 had also 

~died three of these questions named and would submit a proposal to the Fourth Com
~ttee regarding them. They might consider Question 8 (the comparative Study of 
.J?ifferc:nt Methods of Analysis and Exa~ination of Water Supplies and Sewage) in connec
tion With the other three. That question would be considered by the directors of the 
achooll of hygiene and they would submit a definite pr_oposal. 

Approwd. 

c-:. ~ Minu~ of the rnee::r of directors of ICboola of hygiene are contained in document 
yg. rur .fDir. k.tP. V. I 2. • 

Tboee preaent were : 
Prof. Uon BI!IINdD (Ciwirman), M. PI1TALVGA (Spain), Dr. BiiaoER and M. DBRLICKI 

~em-1,), M. Aleunder PALLLI and Dr. Norman WHrTB (Greece), Dr. Bela joHAN (Hungary), 
~ }l.,.J· M. KRUL (Netberlanda), M. W. CHODZKO (Poland), M. H. PIILC (Cuchoalovakia), 

(Denmark). . . 
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Question 7· 

The MEDICAL DIRECTOR explained that this question related to rural housing as a 
whole. He proposed that it should be referred for study to the International Labour 
Office and the International Institute of Agriculture. The Health Organisation would, 
of course, be· very pleased to co-operate with those two bodies as regarded the health 
aspects of the question. 

M. TIXIER said that the International Labour Office would undertake the study in 
co-operation with the Health Section so far as health aspects were concerned, and with 
~he International Institute of Agriculture as regarded its other aspects. 

The MEDICAL DIRECTOR was certain that the International Institute of Agriculture 
would gladly fall in with this suggestion, since it had submitted a pamphlet on ·rural 
housing to the Conference. 

Question 9· 

The MEDICAL DIRECTOR proposed that mention should also be made of the co-opera
tion which had been established with architects. The Bureau would prepare a final 
draft resolution for the next meeting. • 

The CHAIRMAN, speaking both as a member of the Conference and as delegate of 
Poland, requested that the resolution finally adopted should express a wish that the co
operation ao happily inaugurated in the present year under the auspices of the League 
of Nations should develop in the near future. · 

Approved. 

Proposal by M. Unger. 

M. UNGER explained that it was very desirable that the Conference should prom?te 
the adoption of an international signal ensuring free passage for motor-cars transportmg 
sick persons. 

The MEDICAL DIRECTOR proposed that the Conference should refer this question 
for study to the Communications and Transit Organisation of the League. . ." 

Approved .. 
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SECOND MEETING (JULY 6TH, 1931• 5.30 P.M.). 

ChaiTma11 : Dr. CnoDZKO (Poland). 

Report b1 Professor Uon Bernard (document Conf. Hyg. rur: JOJ. 

Professor Leon BERNARD read the report which he had drawn up as a result of the 
meeting of directors of European schools of hygiene and relating to five questions to be 
studied by the schools and other institutes of hygiene in Europe - namely : 

(1) Milk in rural areas ; 
(2) Typhoid infections; 
(3) Manure and flies ; 
(4) Rural sanitation equipment ; 
(S) Comparison of the various methods of analysing and examining drinking 

water and sewage. 

The CIIAntMAN explained that the list of schools and other institutes of hygiene 
wishing to take part in the studies to be undertaken was not exhausted by those enumerated 
by Professor Leon Bernard. 

He asked whether the members of the Fourth Committee had any additional remarks 
to make on this subject. 

Professor B6RGER stated, on behalf of the German delegation, th~t the Prussian 
Institute for the Hygiene of Water, Soil and Air (Berlin) and other institutes of hygiene 
in Germany, in co-operation with certain chambers of agriculture and other organisations 
concerned, were prepared to take part in the study of the problems recommended by the 
meeting of the directors of schools of hygiene. 

Professor .UO,. Bernard's report fDlll adopted. 

REPORT OF THE FOURTH (RESOLUTIONS) COMMITTEE. 

I. ~Fourth (Resolutions) Committee, after examining the proposals put forward 
by the FlrBt, Second and Third Committees, and by delegates at the Conference, recom
mends the adoption of the following resolutions : 

,. (a) The Conference considers that the programme of public health nursing 
achoo~ a~ould be studied by the competent committee of the League'a Health 
OJ:gallllatlon and suggests that the Council of the League of Nations should refer 
thia atudy to the Health Committee. " 
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. " (b) The Conference considers that the programme and methods of training 
of san~tary engineers in the different countries should also be studied by the Health 
Orgamsat10n and suggests that the Council of the League of Nations should refer 
this study to the Health Committee." 

" (c) The Conference considers it would be advisable to secure further infor
mation on the cost of rural health and medical services and recommends that such 
studies on a uniform plan should be carried out in rural districts by the various 
schools of hygiene under the auspices of the Health Organisation of the League of 
Nations. " · 

" (d) The Conference recommends that the study of the following subjects 
of particular interest to rural sanitation should be undertaken under the auspices 
of the Health Organisation of the League of Nations by the various schools of hygiene 
and institutes for the hygiene of water : 

" 1. The Java type privy; 
" 2. Heat treatment of garbage and manure to prevent fly-breeding ; 
" J· Methods of testing and analysing water and sewage in use in the 

different countries. " 

" ( 1) The Conference recommends that the study of housing conditions in 
rural districts proposed by the Third Committee should be referred to the Interna
tional Labour Office and the International Institute of Agriculture, in collaboration 
with the Health Organisation of the League of Nations, when questions of hygiene 
are inv~lved. " · 

" (f) The Conference draws attention to the importance of the rapid transport 
of the sick in rural districts, and considers there would be advantage in the interna
tional adoption and use of a special sound signal for motor ambulances.. The Confer
ence suggests that the Council of the League of Nations might refer the study of 
this subject to the League's Organisation for Transit and Communications. " 

" (g) The Conference desires to emphasise the importance for rural hygiene 
of close collaboration between administrators of public health and assistance, agri
cultural ~xperts, engine~rs, nurses,, arc!llte.cts, med!cal officers an.d practitioners,. re
presentatives of health msurance 1nst1tutions, agr1cultural assoc1at10ns and pr~vate 
health agencies. " . 

The Rural Hygiene Conference has furnished a striking illustration of the fruitful 
results of such collaboration, and this collaboration, begun under the auspices of the 
League of Nations, should be continued!and extended. 
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ANNEX 1. 

TECHNICAL RECOMMENDATIONS BY THE 
PREPARATORY COMMITTEE. 

(EXTRACfS FROM THE REPORT. OF THE . PREPARATORY 

COMMITTEE,· DOCUMENT C.H.1045)· 

CHAPTER II. - REPORT OF THE EXPERTS ON THE FIRST ITEM 
ON THE · AGENDA. 1 

" Guiding Principles mad Suitable Methods for ensuring EffectifJi Medical . . 

AssistJmce in Rmal Communitiu.,. 
. . 

" In the largest sense, ·effective medical assistance may be considered u indicating 
a medical service organised in such a way u to place at the disposal of the population 
all the facilities of modem .medicine in order to promote health and to detect and treat 
illnesses from their incipiency. • · · 

z. In order to furnish effective medical assistance to the rural population, the expe~ 
are unanimous in the belief that z,ooo is the maximum number of persons who can be 
given proper medical attention by a duly qualified medical practitioner, on the under
standing that in proportion to the growth of the health services and the needs of the people, 
this number may be reduced to one thousand. 

1 The followiDg apezta prepared thia report at Geneva, May 9th to uth, 1931 : 

Professor KomuCR (Ciwinrum), from the Reichsgesundheitsamt, Berlin; · 
Dr. Alfredo CANAL-CoMAS, Ph~ .at Granollen, Catalonia ; Representing the Medical 

Officen of Rural Districu m the National Medical Aaaociation of Spain ; 
M. Bou-CoBJON, Director of the Central Office of Agricultural Mutual Benefit Societies, 

Paria; 
Dr. E. lL F. Dl!couJrr, Repreaentative of the French Medical Syndicatea, Member of the 

C.•ncil of the Confederation ; Secretary-GenenJ of the International Profeaaional Aaao-
eiation of Ph~, and Principal Editor of the official bulletin ; · 

Dr. Dino Rio, Ch:ef of the Section on Medical Aaaiatance of the General Health Adminiatration, 
Ministry of the lnte1-ior, Rome; · 

Dr. ~ Ml!sTu PEoN, P~ of Sanitary Adminiatration at the School of Hygiene, 

Dr. Walther MIEMIETZ, Vwe-Preeident of the Medical Aaaociation for the Province of Bran
denburg, Wriezen; 

M. M. SA111tAz-B_ouioorr, Aaaociat.e Inspector-General of the Administrative Service~ Miniatry 
of the lnt.enor, _Member of the S':'perior <:ouncil of Public Welfare of France, 'paria ; 

M. Karl UNGER, Director of the Nauonal Umon of Rural Health Inaurance Inatitutiona of 
Germany, at Perleberg (Potsdam). 
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3·. ~uch medical assistance also req.~res a t~chnically qualified auxiliary personnel 
compnsmg one or more nurses, or, proVlStonally, m the absence of qualified nurses, other 
persons possessing the minimum necessary technical training. 

· +· It is recommended that, in the smallest rural settlement, the patient should be able 
to find a person capable of rendering first-aid and of carrying out the doctor's orders. 

S· The rural population and rural doctors should be in a position to utilise the services 
of centres of diagnosis and, if necessary, of specialised treatment; such centres should be 
suitably equipped and provided with a qualified staff ; anti-tuberculosis and anti-venereal 
dispensaries, etc. · 

. These services should maintain liaison with the patient's physician, who should be 
informed of the results of the examinations, or, if necessary, kept in touch with the treat
ment and its results. 

6. Rural medical assistance also implies facilities for hospitalisation in appropriate, 
suitably equipped institutions. . · 

It is recommended that there should be such a hospital for a population of from twenty 
to thirty thousand people, a rational organisation requiring about two beds per thousand 
of the population. · · · 

However, each such institution should have not less than some fifty beds. 
Permanent means of communication (telegraph, telephone, etc.) and constantly 

available means of transport should be at the disposal of patients and doctors to permit 
of rapid hospitalisation in urgent cases. 

7· Rural medical assistance should utilise the services of laboratories. 
Simple examinations and analyses may be carried out in the hospital laboratories. 
More complicated examinations and analyses (bacteriological, pathological, sero-

logical, etc.) should be carried out in large, specially-equipped laboratories. 

8. Rural medical assistance should also be able to utilise medical specialists. 
The specialists should keep in touch with the patient's doctor, informing him of 

the results of the examination and of the treatment and its results. 

9· Means of Realisation. 

A. Principles of Collaboration. - The realisation of effective medical assistance in 
rural districts demands the collaboration of the public authorities - health and welfare 
(assistance) - of the medical profession, of health insurance institutions, of private 
agencies, etc. 

B. The Public Authoritin. - The public authorities should ensure that the entire 
population benefits fro~ an effective medical assis!ance. ~y ?Deans of a rational organisa

. tion of the health servtces, adequately staffed wtth s~ec1al1sts, they should attempt to 
develop the preventive tendencies of rural medical asststance. 

In the interest of effective medical assistance, it would also be desirable for the public 
authorities to seek to organise a rational and co-ordinated health programme on a territorial 
basis, taking account of local conditions. 

The public authorities should stimulate, assist and co-ordinate the efforts of agencies 
and groups which attempt to realise effective medical assistance. They should seek to fill 
the gaps and avoid the duplications which may occur in the organisation of this assistance. 
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c Hellhla [IUIITtuiCt. ~ The experts consider that when health insurance applies tO 
the entire body of agricultural' labourers, it p~r!llita the realisation of effective medical 
assistance in rural districts under the best condiuons. · • 

D. ptJJJic AssisttliiCt. -Nevertheless, where health insurance has not yet been esta\-' 
lished, rationally-organised ~ medical assistance may int~rvene usefully in completing 
a system which partially satiSfies the needs of rural. populations. 

CHAPTER ill.-REPORT OF THE EXPERTS ON THE SECOND 
ITEM ON THE AGENDA.~ 

... Tlat Most EJ!tctiw Metlwds of Organising Health Servicu in R~~ral Districtl." 

1. General Considerations. - There are two principal forms of rural health organisa
tion : the form in which the State administers the local services, and the form in which the 
State has only supervisory functions, the local authorities being responsible for the local 
health administration. '~ 

Both may give good results, and the form best suited to the rural districts of a given 
country depends on the manner in which the general administration of that country is 
organised. 

1 Tbe.e repon:a were prepared by the Cxnmi-ion on Rural Health Centres which met at Budapest 
in October 1930 and at~ on Aprila8th to 3oth, 1931. The following expena participated: 

At Brulapest and GeMfJtl : 
Dr. W. CHonmo, Direetor of the School of Hygiene at Warsaw (Chainrtmt); 
Dr. Bela JoHAN, Direetor of the State Institute of Hygiene, Budapeat ; 
Dr. M. KACPJIZAK, Chief of the Statistical Department, State Institute of Hygiene, Warsaw; 
Dr. A. MErz, Medical Officer of Health of the County and District of Holbaek, Denmark; 
Prof. J. PARISOT, Professor of Hygiene and Preventive Medicine, Nancy; 
Dr. Hynek 1'ELc, Chief of the Department of Social Hygiene, State Institute of Hygiene, 
~; . 

M. M. Prmnt, Chief of the Division of Sanitary Engineering Institute of Hygiene, Zagreb ; 
Dr. G. Smnax, Counsellor to the Bavarian Ministry of the Interior, Munich; 
Dr. A. STAMPAil, lnapector-General of Health, Ministry of Health, Belgrade i 
Dr. J. H. TuNru!a, lnapector, Child Welfare, Tuberculosia and Venereal D•-- Service. 

Netherlanda Ministry of Labour, Commerce and Induatry, Groningen. 

At c- GloM: 

M. Antoine ~IWICA, Chief of Division in the General Public Health Direction, Miniatry 
of the Interior' Rome ; 

DrM..VJ. TJIURNI:IEil, Repreaenting the Auatrian Union of Sickneaa Jnaurance Funda, Vienna; 
p~ Director-Gencral of the National Union of Agricultural Mutual Benefit Societiea, 

At BIM/apm 111mw: 
Dr. F .. Ruia MOIIOTI!1 Public Health lnapector at Cacer., Spain; . . 
~· ~ llANxov, Director of the Tropical Dieeaaea Inatitute at SkopJe, Yugoelavia ; 

.• I ScHOLTZ, ~ of State, Ministry of Labour and Social Welfare Budapest ; 
MM.&~··=·' n, Chief of the Public Health N uraina Service, State Inatitute ~f Hygiene, 
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··•>.~ ~hen it is necessary to organise the rural health service there ia need for a State orga
htsatlon ~h!ch V.:ill assum~ c?ntrol over. local he~lth work. As the country develops, its 
loc3l admm1strat1ve orgamsatton becommg sufficiently strong to carry out public health 
work, and the education of ita people in hygiene being autficient to cause them to support 

· the local health service, there may be a gradual decentralisation In health matters until 
.lhe responsibility can be assumed aafely by the local authorities. 
· . Even when such a decentralisation has taken place, the State ahould preserve its 
nght to frame the health policy which it is the duty of the local authorities to carry out, 
81 v.:eU 81 its right to supervise the work and remedy the deficiencies of the local health 
servtce. · 

• 2. The public health officer fully responsible for the promotion of the health work 
m a rural district should give his whole time to his official duties : the practice of medicinet 
in particular is incompatible with the work of such an official. He should be a doctor 
trained in hygiene and preventive medicine according to the recommendations of the 
Conferences of Directors of Schools of Hygiene at Paria and Dresden (document C.H.888). 
His compensation should be sufficient to assure him a comfortable living. He should 
enjoy security of tenure in office, subject to the proper discharge of his duties, and have 
the right to a pension when age or the completion of a fixed number of years of service 
make it necessary for him to retire. 

3· The·oP.timum size of a rural district for which one full-time health officer may be 
responsible wdl vary with the density of the population, the means of communication, 
the prevailing diseases, and other local conditions. Subject to these variables a population 
of from twenty thousand to one hundred thousand, or an average of fifty thousand, 
may be fixed, it being understood that one or more full-time assiatant health officers will 
be needed for populations in excess of fifty thousand. 

The rural health district must always correspond with the admini•trative district in 
view of the difficulties which would otherwise result. As, in European countries, such 
administrative districts almost always have populations in exces• of fifty thousand, they 
may be suitably staffed by the appointment of one full-time health officer with the 
proper number of assistants. 

4· The CJ:perts consider that the health authorities of the rural districts described 
above should be responsible for the protection and promotion of the public health in all 
its aspects. The district health officer, as executive officer (lf the health organisation, 
should be entrusted with the realisation of the entire programme in order to ensure the 
economy and efficiency resulting from unity of direction. 

5· The minimum 11taff for auch a rural health district should consist, in addition 
to the health officer, of one or more public health nurse~~, a sanitary inspector, and a 
clerk. 

The nurse should have a diploma in generalised public health nursing from a recog
nised school of health nursing or its equivalent. The experts consider that the programme 
of such nursing schools should be studied by the competent commission of the League's 
Health Organisation. · 

The sanitary inspector should have received suitable training at a school or institute 
of hygiene. Under the direction of the health officer, he should be able to inspect foods, 

l This recommendation refers to the priw~ practice of medicine. In aome c:o~triea w~ere medical 
assistance ia a responsibility of the public health service, work in the field of medical practlce may be a 
duty of the public health officer. 



investigate and abate nuisances and carry out the work of rural sanitation planned by the 
sanitary engineer. · 

6. Although in many European countries, the ~ral district as defin~d above cannot 
alone afford to employ a sanitary engineer, the serv1ces of such an engmeer should be 
available in all rural districts. Such engineers may be employed by the Central Health 
Organisation, the State or the Province. Their work should be that described by the 
Conference at Budapest. · 

It is important that the programme and methods of traini';lg these engineers in all 
countries should be perfectly adapted to tlie work they are reqmred to do. The «:xp~rts 
believe that the study of this subject should be undertaken by the Health Orgamsat10n 
of the League of Nations. 

7· The programme of the health services in such a rural district. 

A. Notifiable Dis~ases and Vital Statistics. - The effective work of rural health 
services depends on the completeness of their information on the prevalence of infectious 
diseases and on the accuracy with which causes of death are certified. · 

All doctors practising in rural health districts should be required by law to notify the 
health authorities immediately of every case of an infectious disease• which they have 
examined. In the absence of doctors, heads of families, teachers and local officials should 
be required to notify suspected cases to the health authorities. · 

The attending physician should be required by law to fill in a standard certificate of 
the cause of death and to transmit that certificate to the local health authorities without 
delay. 

The health officer should utilise every means to keep in touch with the prevalence of 
infectious diseases in his district-routine epidemiological investigations of cases and 
contacts, charts and graphs, a diagnostic (consultation) service. The returns of causes of 
deaths should be studied regularly to the end that the general health programme may 
be suitably adapted to local needs. 

B. Statistics 011 Social and Economic Conditiom. - In addition to vital statistics, 
which permit the health authorities to appraise the results obtained and to adapt their pro
gramme to local needs, statistics relating to social and economic conditions (composition 
of !he pop~tion, housing, hospitals and other medical institutions, etc.) collected by 
vanolll! ~genCles, in particular by health insurance institutions, should be utilised by such 
authontles. · 

C. Bra11Chei of Work.- The programme of the rural health services should include 
measures for dealing with all the health problems which a survey of the district has 
revealed to be of real importance ; in particular it should relate to : 

(I) Infectious disease control ; 
(2) The campaign against the so-called social diseases; 
(3) Ma~rnal and infant welfare and school hygiene ; 
(4) Sarutation ; 
(S) Hygiene of milk and foods : 
(6) Education in hygiene. 

1 Diaeaaea requirecl by law to be ootified. 
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Provision should also be made for first-aid and for the transportation of the sick in 
urgent cases. . . 

Laboratory facilities should be available in accordance with the recommendations of 
the Budapest Conference . 

. 8. I~ orde~ to ensure the interest and enlist the support of the public, the experts 
cons1d~r 1t adv1sable for the health officer to set up advisory councils or consultative 
co'?m1ttees, composed of leaders in the community or of representatives of agencies• 
wh1ch carry on health work. 

In the latter case, the Committee should co-ordinate the work of the agencies con
cerned, and for this reason is worthy of special recommendation. 

9· In view of the wide variations in health programmes in the different countries and 
the considerable differences in local conditions, it is not possible at present to recommend 
a .model budget for a rural health district, or to state what should be the per capita expen
diture for health purposes. It is also impossible to decide on the percentages of the budgets 
of States, provinces, districts and communes which should be allocated to the health 
services. 

The experts consider it advisable to secure further information on the cost of rural 
health services and, to this end, recommend that studies on a uniform plan should be 
carried out in rural districts under the auspices of the Health Organisation of the League 
of Nations. 

The purpose of these studies should be to determine which effective form of rural 
health organisation is most economical and, in particular, the cost of the method described 
by the Budapest Conference in comparison with other methods in use. 

10. Official funds for health work in rural districts are derived in varying proportions 
from the State, the province, the county, the district and the commune. While the State 
may have to provide the largest proportion when the rural health services are being 
organised, or in the case of poor districts, it is essential that the proportion contributed 
by the local authorities should gradually increase. 

11. In order to avoid deficiencies and prevent duplications in the promotion o.f the 
health of the rural population, it is desirable that collaboration should be estabhshed 
between the public health services and social insurance institutions. 

This collaboration might relate particularly to the following work : 

Joint study of plans for the provision of sanitary equipment in rural districts ; 
Establishment of vital statistics ; 
Campaign against tuberculosis, venereal diseases, cancer, mental dis!;ases, etc. ; 
Maternal and infant welfare ; 
Child welfare ; 
Education in hygiene of the rural population. 

The collaboration might be realised by means of " Com.mittees of. Co;-op~ration " 
composed of representatives of the public health service and msurance mstltutlons. 

u. Collaboration between the health authorities and private healt~ agencies . is 
highly important in the interests of economy and efficiency. The work of pnvate agencies 

1 This recommendation does not apply to health insurance institutions which are treated in para
graph u. 



is of great value in view of the interes~ they arouse in hygiene, and their contribution to 
the available health resources and equtpment. . . . · . 

Useful collaboration between the health authonttes and pnvate health agencies 

presupposes : 
(t) The existence of an effective rural health service and a health programme 

adapted to local needs. . . 
(z) That the work of private health agenc1e~ .should be ~et out m the programme 

adopted by the responsible local health authont1es. In this way, the health officer 
will play an important role in the technical dir~ion of the wo.rk o.f t~ese. and other 
similar agencies, as he is responsible for all pubhc health work m hts d1stnct. 

(J) That, in each rural district, it would be pn;ferabl~ to have a sin~le private 
health agency concerned with all the health work With wh1ch such agenc1es usually 
deal. · 

IJ. Co-operation between the public health authorities. an~ the a~cultural asso
ciations of all kinds is also highly desirable. Inspired by the des1re to r:alSe the standard. 
of life in rural districts, these associations offer a valuable means of securmg the co-opera
tion of the rural population. The results of their work are reflected in health as well as 
in economic and social conditions, and they are concerned with housing and sanitation 
as well as with other hygienic measures. 

14. The experts desire to draw attention to the higher health standard in rural dis
tricts which is obtained by the improvement of general education by such means as the 
folk high schools in Denmark. Raising the general level of education by such means results 
in a greatly increased appreciation of hygiene and provides a fertile soil in which to implant 
ideas of health and sanitation. 

B. Rural Health Centres. 

1. It is necessary at the outset to specify that rural health centres, considered as· 
agencies particularly adapted to the promotion of public health in rural districts, constitute 
an integral part of the general health organisation. They are, in consequence, closely 
related to and de~n~ent on. all the eleme!'-ts whic~ fo~m that organisati?n-in particular, 
the State or Provmcial Institutes of Hyg1ene, which, m several countries, constitute the 
~ fully developed centre on which all othen may depend for technical guidance. 

z. It .is to b~ !Jnderstood that the considerations which follow relate to average centres, 
and that, m add1t!on to these, the~e may be a !arge nu~ber of different types, the develop- . 
ment of any part1cular centre bemg necessar1ly conditioned by local exigencies. 

3· There.are two methods of classifying rural health centres; they may be designated 
as ·~ '?r pnmary centres and as larger or secondary centres, according to their varying 
orgaf1!Wton a~d developme!lt ;. or they may be divided into village or communal, corres
pondu~g to pnmary, and distr1ct (a"ondissement) corresponding to aecondary centres 
accordmg to the administrative subdivisions in which they work. ' ' 

their
The ~~f~en~ expr~ssed its preference for the first of these classifications, that is, 
aub-dtVISton mto pnmary and aecondary health centres. 
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· During its second meeting the Commission decided to recommend that there should 
also be branch health centres of the most simple type to enable the work of such centres 
to be carried into the smaller villages. 

4· _Definition. - The rural health centre may be defined as an institution for the 
promotiOn of the health and welfare of the people in a given area, which seeks to achieve 
Its p~rpos.e by grouping under one roof or co-ordinating in some other manner, under 
the d1rect10n of the he~lth. officer, all the health work of that area, together with such 
welfare and rel.1ef .orgamsatJOns as may. be related to the general public health work. 
. In rur~l d1stncts where such pubhc health work has been organised for some time, 
1t may be d1fficult to group all health activities under one roof or in the same organisation. 
Nevertheless, an attempt should be made to co-ordinate the work of existing agencies in 
the most effective way. · 

On the other hand, where a modern public health organisation is to be created in 
new territory', the health centre, as defined above, is the best method of attaining the desired 
result. 

I. THE PRIMARY HEALTH CENTRE. 

5· In the general public health armament of a given country, the primary health 
centres with its branch centres represents the terminal stage ; it is the smallest agency 
adapted to serve the public health needs of the smallest rural area. 

The working programme of this centre should be establishe don the basis of a prelim
inary survey concerning : 

I. The topographical conditions of the district - density of the population, 
distribution (dispersion) of homes, means of communication. This information 
will facilitate the selection of the sites, and the determination of the number of health 
centres and branch health centres required. 

2. The health and epidemiological conditions among the people ; this infor
mation will be equally useful in establishing the centre's programme of work. 

6. The Minimum Programme of a Rural Health Centre. 

In addition to the campaign against those .d~seases which the survey has. shown. it 
to be of the first importance to prevent, the m1mmum programme of work w1ll cons1st 
of: 

(a) Maternal welfare ; 
(b) Infant welfare, including pre-school and school hygiene ; 
(c) Popular health education ; a practical example may be furnished by the 

provision of shower-baths ; . · . . 
(d) Sanitation; in general, the centre should deal w1th all the samtary condi-

tions affecting the people ; 
(e) Finally, provision of first aid in urgent cases. 

7
. In areas where the absence or insuffic!ent number of p?ysicians prevents ~he 

adequate provision of medical treatment, and m the case of pau~nts unable to rece1ve 
· proper treatment elsewhere, the health centre should undertake this work. 

1 The term " new territory ", as employed here, implies that an effective health 1nvice in the modem 
sense does not exist. -
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On the other hand, in areas where medical care and treatme~t are adequately p_rovided, 

th ntre should limit itself to such treatment as may be necessitated by the requirements e« . 
of social prophylaxis. · . . . · h 

The adoption of this policy by the ~ealth centre w•ll ass~st m secunng t e co-opera-
tion of the practising physician, ~~o will ~C: all the m~re d•.spose.d to co-operate! as the 
centre, in view of its equipment, IS m a pos1t10n to prov1de him w1th valuable assistance 
in his daily practice. 

8. Personnel. 

(a) The Director. -The primary health centre, like all other health or~a~isati~ns 
is under the general direction of the public health officer and of the health admm1strat10n 
of the State. · . 

Its actual administration may be entrusted either to an expert med1cal officer of 
health (trained in a school of hygiene) or to a general practitioner with a satisfactory 
knowledge of medicine and the necessary supplementary training ~refer to t~e rep~rts 
and conclusions of the Conferences of D1rectors of Schools of Hyg•ene). Th1s trammg 
should in particular, relate to social hygiene and preventive medicine on the one hand, 
and o.; the other to the knowledge required to meet the specific needs of the centre he 
directs. 

(b) The Public Health Nurse (Health Visitor).- No organisation concerned with 
social hygiene can afford to dispense with the services of the public health nurse. 

Generalised (polyvalent) rather than specialised ·public health nursing should be 
the rule in rural districts. 

Depending upon the various activities of the centre, and the amount of work to be 
done, one nurse may serve one or more centres. . 

By means of an intelligent adaptation of her work to the minimum programme of the 
centre, and taking into consideration such varying factors as the number of families and 
of patients requiring her attention, the density of the population, the distribution (disper
sion) of homes and the means of communication, a nurse may undertake to serve a popu
lation of between six and eight thousand. 

The nurses employed in the primary and secondary centres should be in possession 
of diplomas as general public health nurses (from a recognised or State school) and should 
have received, during their professional education, theoretical and practical training 
which would fit them for their rural work. · 

When it becomes necessary to organise or extend the rural health service, in the 
absence of sufficient graduate nurses, possessing diplomas in general public health nursing 
to fill all the vacancies, is it wise to resort as an emergency measure and only temporarily 
to the ~rvices of a personnel which has received only elementary and partial training ? 

Without doubt, but this method should be applied only on condition that it is alto
gether provisional, and on the understanding that the personnel so employed shall leave 
the service at the ~nd of fixed period (at the latest as soon as such personnel can be replaced 
by graduate pubhc health nurses) unless they undertake to complete the training leading 
to the award of the diploma mentioned above. 

(c) The Midwife. - Should the services of midwives be utilised in the work of 
the centres, and if so, under what conditions and in what way ? · 

The fact that the Inidwife is in a position to render important services to the centre in 
the .care of pregnant women (pre-natal care) as well as in the supervision of the infant 
dunng the first daya of life, is beyond question. . 
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. In .these respects, the midwife will become a useful assistant to the nurse entrusted 
With th1s work, solely on the .c~nditi~n, how~ver '· th~t she possess the proper qualifications, 
!lot onlY: as a result of he~ tra1!lmg (d1ploma m m1dw1fery) but also on account of the special 
mstrucuon she has rece1ved m the work entrusted to her. 

Under these conditions, the midwife may be attached to the personnel of the centre, 
to carry out these well-defined tasks, under the direction of the medical director of the 
centre. ~he possibility of. utilising her services in this capacity will be facilitated in the 
c~se of mlflwlves already m the employ of willages (communes). 

( ~J. The Sanitarr Inspec.tor. -.The .sanitary inspector will be entrusted with the 
superv1s1on and execution of mmor samtary Improvements (under the technical supervision 
and direction of the sanitary engineer attached to the secondary centre) as well as of the 
measures having to do with general health work such as disinfection, etc. 

II. THE SECONDARY HEALTH CENTRE 1• 

9· The secondary health centre is a more fully developed organisation than the primary 
centre on account of its greater completeness of equipment, its larger personnel and the 
wider scope of its work. 

The secondary centre directs and co-ordinates the work of primary centres and, 
at the same time, ensures liaison between them and all other health and welfare agencies -
in a word, with all agencies connected with the promotion of public health. 

10. Programme. - In addition to its work as a primary centre (in its immediate 
neighbourhood) and to the prevention of those diseases which have been shown to be 
important problems by the prelimina,ry survey already mentioned, the secondary centre 
should deal with the following : 

(1) The campaign against tuberculosis; . 
(2) The campaign against venereal diseases; 
(3) Maternal welfare work ; 
(4) Infant welfare work (including the .child of pre-school age) with special 

emphasis on the welfare of the child of school age (school polyclinics) ; 
(5) Health education - first, for the general population ; ~ec~nd, by mea~s of 

special courses and field work for (a) doctors, (b) nurses, (c) m1dW1Ves, (d) samtary 
engineers and inspectors; 

(6) Sanitation ; 
(7) Laboratory analyses, of a simple and routine character. 

The Conference was of the opinion that, in addition to this work, the centre might 
undertake the provision of first aid in urgent cases and .en~ure the llromp~ transport of 
sick and accident cases by supervising the proper orgamsauon of th1s serv1ce. 

1 In some countries in Europe, there are provincial or county health officers who have jurisdi~tion 
over areas larger than those served by secondary health centres. Such health officers may co-ordinate 
the work of the secondary health centres. 
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u. Per10nnel. 

(•} Mcdicall>ircc:tor. -. The ¥cdical Dire~tor of the secondary centre should be 
a full-time physician trained in pubhc health ; t~1s '!l'ork ahould preferably be entrusted 
to the medical officer of health in charge of the d1stnc:t. · 

(6} Nurses. -The tules set out above concerning public health nurses also apply 
here, it being understood, however, that, I!' view of the.greater deyelopment of the secon· 
dary centre, the nursing staff kttached to at ehould be an proporuon to the work. . 

(c) .Midwives. -The considerations set out above concerning the employment of 
midwives apply also to the secondary centre. . 

. (d) The Sanitary Engineer.- Sanitary engineering work fo~ms an integral part of 
the work of the secondary centre. . . . . . . . . 

This service should be directed by a sarutary engmeer With spec1al trammg for rural 
work who will be attached to the staff of the centre or seconded for that purpose from the 
Central Institute, according to local conditions. 

The sanitary. engineering work in !he dis~ict serv~d by t~e s~condary centre ~ill, 
in general, deal With all matten concerrung maJor and mmor satlltat10n, such as proVISIOn 
of pure water, sewage and refuse disposal, housing, etc. 

(e) The Sanitary Inspectors.-& many as may be necessary, in view of local con
ditions (see the considerations above respecting these inspectors). 

(/) Laboratory Technicians. -In the administration of the public health services, it 
should be emphasised that, as a general rule, the laboratory investigations (which not 
only 11ecessitate the most careful technique, but also a fully experienced staff and the most 
complete equipment) should be undertaken at the Institute of Hygiene, and that only 
analyses of the most elementary and routine character should be made at the secondary 
centre. 

Consequently, it will not be necessary in most cues to secure for the centre the ser
vices of an expert laboratory technician, as it should be possible to utilise the existing 
staff for the elementary work which may have to be done. • 

The State Institute or central hygienic laboratory will utilise the secondary centre 
as a depot and centre of distribution for its sample containers. 

This is the personnel essential for the admirustration of such a centre, but in case of 
greater development of one or mote of its sections, it may become necessary to secure 
the services of other technicians (for X-rays, etc.) . 

. Naturally, a suitable subordinate personnel will be required for its internal adminis
tratlon. 

i:i. Committeei whic~ might assist the Primary and Secondary Health Centres. -
The Conference was of opmion that the work of these centre• might receive greater sup
port through t.he estab!ish~ent of committees ; first, the official health committee provided 
for.by the sarutary legislatiOn of the State; secondly, a non-official committee, including 
rn ~ts ~bership repr~entativtt of the local administration, the medical profession, 
~ msurance orgamsat10ns, the teaching profession, the clergy, private welfare agencies, 
and, ln general, of all who might contribute to the development and the proaperity of the 
centre on account of their moral, political or financial influence. 

. IJ. Equipment. - The ~econdary centre ·should ~«:fully equipped in accordance 
w1th the reqwrements of pubhc health and modern med1cme. In particular there ahould 
be : a standard Rantgen ray outfit (a mobile outfit as well, if necessary) ; sbower-batha ; 
moton for the transport of the staft. · 
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The Conference considered that failure to provide the staff with the means of trans
port to enable them to do their work raJ?idly and to reach all parts of their district would 
reduce greatly the scope of their techrucal work. 

. 14 •. Relationship of the centre to other health agencies. - Certain of the agencies 
~1th ~h1ch th~ he~th. centre sho~d be in relationship. (secondary health centres, special
lS.ed ~1spensar1es, Institutes of hyg1ene) also form integral parts of the general health orga
msaho~ of the country. In such cases, the proper relationship already exists. With others 
~estabhshn;tent.s f?r treatm~nt a~d prevention, hospitals, sanatoria, preventoria, social 
msurance mst1tut1ons) relat10nsh1ps should be established which will permit the centre 
to obtain their help either directly or through the secondary centres. 

CHAPTER IV. - REPORT OF THE EXPERTS ON THE 

THIRD ITEM ON THE AGENDA. ' 

. 
" Sanitation in RUTal Districts : The Most Effective and Economical Methods. " · 

GENERAL CONSIDERATIONS. 

The experts consider that the improvement of rural sanitation which tends to raise 
the standard of life in rural districts is dependent in the first instance on economic condi
tions and education in hygiene. 
. Schoolchildren in rural schools should receive health instruction adapted to rural 
needs and conditions. 

· The Health Authorities should strive to spread the knowledge of hygiene among the 
people by every available means. 

The experts recommend particularly the practice of providing significant examples 
of good hygiene and sanitation, which should be located where their advantages may 
be seen and appreciated by the people- e.g., model houses. 

I 'rhe following experts prepared this report at Geneva on May 1zth to 15th, 1931 : 
M. VIGNBROT (Chairman), Chief of Rural Engineering, Ministry of Agriculture, Paris ; 
M. M. PI!TRIK, Chief of the Division of Sanitary Engineering, Institute of Hygiene, Zagreb ; 
M. Alexander Smrous, Chief Engineer, School of Public Health, Warsaw ; 
Mr. O'DwYER, Chief Inspector of Sanitary Engineering, Dublin ; 
Mr. J. F. DUNCAN, Secretary-General of the Scottish Farm Servants' Union, Lanarkshire; 
M. W. F. J. M. KRUL, Director of the Bureau of Water Supplies, The Hague; 
Professor GoTSCHLICH, University Institute of Hygiene, Heidelberg ; 
Professor BORGER, State Institute for the Hygiene of Water, Soil and Air, Berlin; 
M. Ll.ldovic BoNAMICO, Chief Engineer of the Bureau of Civil Engineering, Rome ; 
M. G. ONGHENA, Chief Engineer, Union of Belgian Fanners, Louvain ; 
M. VAN DER K.u, Chief Inspector of Housing, The Hague ; 
M. Julio JoRDANA, Engineer, Hydrographic Confederation of the Ebro, Zaragoza ; 
Mr. H. Rosa HooPER, Consulting Engineer, Chippenham, England. 
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Courses in hygie;11e for builders, contractors and leaders. among the rural population 
are particularly effective. . . . . . . 

Education stimulates the des1re for sarutary Improvement ; su1table leg1slat1on pro
vides the means by making cheap credit accessible by grants, bonuses and loans. . . 

Legislation is not effective without proper enforcement and competent superv1s1on. 
While the local authorities may be responsible for sanitation, there should be central 

direction supervision and stimulation. · 
The~ should also be co-ordination of the work of all agencies concerned in rural 

sanitation. · · . 
The work of rural sanitation should be based on a close study and appra1sal of all the 

factors at play. · 
Particular emphasis should be laid on the necessity for rapid and constant means of 

tran~port and communication in rural districts for the purpose of rural housing and health 
semces. 

Agricultural associations for the improvement of rural life in many fields are potent 
means of propaganda and should be led to take an interest in water supply, good housing 
and other aspects of rural sanitation. The health authorities should co-operate with such 
associations to this end. 

A. Sewage Disposal. 

1. SEWERAGE SYSTEMS. 

The experts are of opinion that a water carriage sewerage system is the best method 
of removing sewage. . 

Sewers can only be installed in rural communities having public water supplies piped 
to the individual houses. 

The practicability of installing sewerage systems depends on the density of the popu
lation, the character of the soil and the existing economic conditions. 

Open drains, intended to remove rain water and street washings may, under special 
conditions and when no better system is possible, be used for slop water and other house 
wastes. Excreta should be excluded from such drains. 

Such conditions are found in industrial rural areas where wastes like phen~l exert a 
disinfecting action on the contents of the drains. Open drains may also be used for this 
purpose in rural districts other than industrial when nothing better offers, providing they 
ar~ properly fenced off, regularly supervised and the configuration of the surface of the 
soil permits of a rapid flow (hilly districts). 

2. THE DISPOSAL OF SEWER EFFLUENTS. 

Sewer efBuents may be disposed of by permitting them to flow into a watercourse. 
lake or tidal basin. 

Such a method of disposal is satisfactory providing : 

. (a) That the quality of the water at a given distance below the sewage outfall 
II equal to the quality of the water above the point where sewage enters ; 

(b) That the dilution is sufficiently great : the rule that the volume of the 
atream shout~ never be less than 100 times the volume of the sewage previously 
cleared of sohd matter gives good results in practice. 
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3· PURIFICATION OF SEWAGE EFFLUENTS •. 

When it becomes necessary to purify sewage effluents as in : 

(a) Closely populated rural districts ; 
(b) Districts without an abundance of surface water ; 
f c) Districts· where it is desirable, to limit stream pollution to a certain, 

max1mum, 

a number of methods may be adopted in rural districts. These should be simple, adapted 
to local conditions and require a minimum of care by unskilled staff. These methods are 
mechanical and biological. 

A. Mechanical Methods. - The simplest mechanical method is the use of fixed 
racks• intended to retain the solids. . 

Settling-tanks also effect a certain amount of purification depending upon the con
dition of the sewage and the velocity of flow in the tank. In practice, a tank with a capacity 
of 0.62 of the daily volume of the dry-weather flow, the width equalling one-third of the 
length, gives good results. 

B. Biological Methods. -These are always preceded by mechanical methods. The 
principal biological methods are : 

(1) Sprinkling filters : These are best adapted to rural conditions, being inex
pensive to instal and maintain, requiring little attention and no trained personnel 
and being capable of easy repair ; 

(2) The remaining methods - such as activated sludge (as at present consti
tuted), contact beds or sand filters - are not adapted to rural conditions. 

4· OTHER METHODS. 

The following methods may also be used : 

A. Leaching Cesspools • and Subsoil Irrigation. - These methods can only be used 
when the ground water is not employed as a source of domestic water supply. 

Subsoil irrigation is well adapted for small amounts of sewage such as the effluents 
from single houses, institutions or small settlements. 

Subsoil irrigation should be preceded by some form of mechanical or biological 
purification . 

. B. Surface Irrigation. - This method is one of the best for rural con~itions if the 
soil is suitable, the area sufficiently large and the treatment properly supervised. 

The main consideration should be the proper disposal of the sewage rather than the 
raising of good crops. 

S· DISPOSAL OF SEWAGE IN UNSEWERED DISTRICTS. 

The main objects of proper sewage disposal in unsewered districts are : 

( 1) The protection of the surface of the soil ; 
(2) The protection of the subsoil water; 
(3) The protection of the sewage from access of flies. 
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These objects can best be attained by the use of water-tight receptacles in ~ fly-proof 

superstructure. • . · d • · a1 As fresh excreta may contain pathogemc DUcro-orgamsms an mtestm parasites 
provision should be made for storage of sufficient dura~ion to destr?Y such organisms. ' 

Methods of providing for such storage are ll'aterttght tanb wtth two compartments 
for alternate use, or double compartment tanks of which o.nly the second. can be emptied. 

Another method is the use of pails. As these contam fresh matenal some form of 
disinfectant should be used, or the contents should at least be covered with dry earth, 
peat or other deodorant. · . . . ; 

The pail system operates more satJsfactorJly ~he!' there aa a pu_blic. s~tem of col!ection 
under proper supervision. As such a system IS dafficult to mamtaan an rural dtstricts 
the disposal of the material must unfortunately be left to the householder whose education 
in hygiene is not usually sufficient. . 

Single-compartment tanks may be used in villages where a proper system of collection 
exists. The contents should be transported in watertight contaanen to a suitable distance 
and properly treated, as, for instance, by placing alternate layera of sewage and dried peat 
in a large open tank. 

In rural districts where it is not necessary to prevent the contamination of ground 
water ordinary unlined pits may be used. 

The Java type of pnvy, consisting of a deep hole of small diameter, into which basket 
work is inserted, is apparently suitable. It requires further study. 

Whatever the method of sewage disposal adopted for individual houses the privy 
should be located as far as possible from the well or other source of water supply. 

6. DISPOS.U. OF ~IASU1U!. 

iSolid and liquid stable manure sho_uld be stored in watertight pits situated as far as 
poss ble fro~ the house and arranged an such a way as to expose the smallest possible 
surlb_ace to flies. The pits should also be so arranged as to prevent the contents being 
su ~ect to the ~ashing action of rain water. 

Manure pats should be provided with a special watertight compartment for the liquid 
manure. 

to The experts recommend that the prevention of fly-breeding by measures tending 
pr~mote the development of heat in manure piles should be made the subiect of further 

experament and study. . • 

1· DISPOSAL OF GARBAGE. 

In built-up rural villages th 1 U : · . 
garbage and r fuse • h • e .r:egu ar co ectaon and systematic disposal of house 

.,.,_,_ e . II t e most effectave method. . 
. uua material may be disnntuod of by d . f I . . . 

Wtth earth ashes or th d r-f umpmg requent y an than layera and covermg 
careful and competeont er ry .r~ use. Such a method of collection and disposal requires 

auperv11aon. 
Another method of dis a) • ~ d 

the individual farms w~ thl: to h t~e garbage to pigs, either collectively or on 
disposal is usually let "out to a nco met od 11 adopted collectively, the collection and 
"·ho is apt to neglect aanitarv co n'!dactor. whose aole object ia the fattening of the pigs and 

Ga ba . ; "· nsa erataons. 
r ge II alao a prohfic aource f ft • d flybreeding. 0 tea an measurea ahould be taken to prevent 
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A safe rule to adopt is to tr~at garbage as infectious matter and to dispose of it in such 
a way as to prevent the pollutiOn of the surface of the soil, the subsoil by percolation 
(ground water) and the houses in the neighbourhood by flies which breed in the garbage. 

Methods of treating garbage by tanks permitting of the development of heat are 
worthy of further experiment and study. 

B. Water Supply. 

An abundant supply of pure water in rural districts is not only an important factor in 
the protection of the health of human beings and of cattle, but is also of great value in the 
promotion of agriculture. 

I. PUBLIC WATER-SUPPLY SYSTEMS. 

(a) For a Number of Villages. - The system of central water supply distributed to 
1l number of villages is, when practicable, the best for rural conditions. A large supply is 
always to be preferred to a smaller one. This system is to be recommended particularly 
in the more populated areas, and for districts in which suitable water sources are few, as it 
permits of the most advantageous utilisation of the potable water. 

The co-operation of a number of villages to secure a joint water-supply system permits 
of a more adequate plant, gives the opportunity to employ skilled personnel and also 
permits the use of methods of purification when necessary. It follows that the source 
which can be developed most economically may be selected, as purification will remove the 
possibility of danger. In the case of these central water supplies, any modern method of 
purification may be adopted as it will be carefully applied and supervised. 

(b) For Individual Villages. - The source of the village water supply should be 
selected after appropriate investigations in order to secure a water free from the possibility 
of any dangerous contamination. . 

The necessity for any system of purification is to be avoided as such systems require 
technical supervision, ":hich is not usually availabl!= in rural districts.. . . . 

Village water supphes should be constructed w1th due regard for s1mphc1ty of des1gn, 
economy and ease of operation and maintenance. 

z. PURITY OP THB WATER. 

When treatment is necessary, it should be safeguarded in every possible way. The 
lines of defence should be ; 

(I} Protection of the source; 
(z) Purification (sedimentation, filtration, etc.) ; 
(3) Disinfection ; 
(4) Supervision. 

Protection of the source and supervision of the supply are necessary in any case. 



When the water is drawn from rocky .f?rmat~ons in whic.h fi~sures exist (limesto.ne, 
karst) it should be adequately purified. DlSmfectlon by chlonne 1s at present a practical 

solution. . " h • d · · d • bl When contamination occurs only at rare 1!ltervals and .or s <?rt per:1o s 1t 11 a v1sa e 
to apply chlorine throughout the year, otherWise, when the occas1on ar1ses, the apparatus 
nuy be out of order. Nevertheless, during the periods of the year w~en no danger 
threatens, very small amounts of chlorine may be used, and these may be mcreased when 

n~~ there is any possibility that a water s.UPP!Y may .be responsible ~or an out~reak 
of intestinal disease, chlorine should be apphed 1mmed1ately and contmued unhl the 
investigation is completed. . . · . . . 

Portable chlorinating plants should be ava1lable at central mst1tut1ons for use m case 
of emergency, such as the threatened pollution of a normally pure water supply. 

3· SUPERVISION OF WATER SUPPLIES. 

Constant supervision of all public water supplies is necessary. This supervision should 
relate to the source of the supply, the plant and the distributing system, as well as to the 
effiuent, and should be closest during the seasons when the supply is most likely to be 
contaminated (dry season, floods, etc.). 

The personnel engaged in this supervision should be trained in the hygiene of water. 

4· INDIVIDUAL WATER SUPPLIES. 

These may take the form of wells, springs and cisterns. They should be constructed 
by qualified persons who have received proper instruction in the elements of hygiene of 
water, otherwise they are apt to be dangerously located, badly constructed and improperly 
protected. · · . 

The competent authorities should adopt regulations providing for the proper location; 
construction and protection of individual supplies, and these regulations should be 
adequately enforced. 

For the guidance of local authorities, a model code should be prepared by the central 
health services. 

S· THE CENTRAL ORGANISATION. 

. Progress in matters of water supply must be based on scientific research centralised 
1n a suitable organisation, which thus constitutes a hydrological and geological intelli
gence service for the purpose of locating suitable sources of water supply and for the 
collection of all other relevant data. 

~uch an organisa~ion should as far as possible have jurisdiction over all matters 
affectmg water aupply m the State or province. 

. It wou}d be diffic_ult to ov~r-esti!Dite. the advantages of. a central organisation of this 
kind. In v~ew of the mformat!o~ at 1ts diSposal ~or the enure State or province, and the 
ex~ knowledge of the spec1al1Sts attached to 1t, such an organisation would be in a 
polltlon ~ ensu~e that the existing water sources are utilised to the best advantage and 
that partialsolutlona of water-supply problems are avoided. 
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~~ch an o~gan~sation ~ould place at the disposal of individuals, societies and com
mumtles techmcal mformat10n and expert advice on matters of water supply and would 
act as a centre for the education of the people in the hygiene of water. 

C. Housing in Rural Di1trict1. 

I. T~ere ~s urgent need for improvement in the housing conditions of rural districts. 
Progress m t~1s respect is hindered by the depressed condition of agriculture, the lack 
of cheap cred1t and the fact that education in hygiene in rural districts has not reached 
a sufficiently high level. 

The housing shortage in cities has led in most countries to concentration on the hous
ing problem in industrial areas, and the needs of rural districts have not always received 
the attention they deserved. · 

Suitable housing is a fundamental requirement for rural hygiene. It is influenced 
by social and economic conditions and in its turn exerts a strong influence on these condi
tions, resulting in better health and a general elevation of the standard of life. 

:z. The principal defects of rural housing from the point of view of hygiene are 

(a) Overcrowding. Good houses are too few. There are too few bedrooms 
in the existing houses. The house may be too small or, in planning it, the existing 
space may have been insufficiently utilised. 

(b) There is inadequate provision of toilet and sanitary facilities. 
(c) The living quarters are insufficiently protected from the stables. 
(d) The house is so located and constructed as to suffer from dampness. 
(e) There is a lack of proper ventilation, lighting and heating. 
(/) There is insufficient protection from mosquitoes and flies. 
(g) There is insufficient exposure to the sun. · 

3· Methods of improving Rural Housing. - These are : 

(a) Education ; 
(b) Cheap credit and improved methods of agriculture ; 
(c) Legislation, by-laws and regulations, provided there is sufficient super

vision and enforcement. 

The practice of making public buildings models from the point of view of hygiene 
and sanitation is highly recommended. . . . . . 

The construction of model houses at numerous strategic t>OU~ts encourages Imitation. 
Good housing will appeal more readily to the rural population 1f the plans are prepared 

p.fter a study of local customs and social and economic conditions, so as to preserve features 
characteristic of the district. . . . 

Loans at low rates of interest and grants may be. prov1ded by legislatiOn, and :'-re 
potent means of improving rural housing. The award of bonuses for proper constructiOn 
yields a large return for the investment of small sums. 

There should be building codes prescriJ:>ing mini.ma requiremen~ in respe~t. of 
sites, exposure, lighting, ventilation, and all samtary reqwrements. Techn1cal superv1s1on 
and enforcement are required to make these effective. 
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Such enforcement should not be left altogether to the local authorities. 
The health authority should have jurisdiction over all a~itary aapecta of housi.ng. 
The preparation and distribution of standard plans aatisfying the sanitary re<Jmre-

ments has given ~d results a~d should be encouraged. Such houses should be of s1mple 
design and economic construction. 

4. The improvement of housing for agricultural workers presents difficulties which 
cannot be solved by education and persuasion alone. The agricultural worker is in a 
particularly weak position in this respect, and suitable legislation, with proper enforcement, 
as well as public financial assistance, are needed to cope with this problem. 

Poor housing for this class accelerates the exodus of the best workers to the cities, 
where in many cases more attention has been given to housing for industrial workers, 
and this in tum lowers the standard of rural life and prevents hygienic improvement. 

The experts recommend that the attention of the Rural Hygiene Conference should 
be drawn to the recommendation of the International Labour Conference (1921) on this 
subject. 

5· Rural housing may also be improved by suitable reconditioning of existing houses. 
When properly directed and supervised, such reconditioning may yield excellent results 
sometimes at comparatively small cost. 

The construction of model villages and agricultural colonies is of particular interest 
and importance in respect of rural housing. The tendency to locate industrial plants 
in rural districts should be encouraged, such new construction offering opportunities for 
the building up of model villages and the application of all sanitary safeguards. . 

In the planning of these villages and colonies, the Health Authorities should have 
jurisdiction over all matters of hygiene and sanitation. 

The experts recommend the further study of this problem. 

D. Lud Improvements or Boni6catiou. 

1. Bonifications are defined by the experts as the complete sanitary reconditioning 
o~ the land in areas where the general living conditions of the people are bad, more espe
cially on account of malaria and other endemic diseases which endanger the vitality of 
the people. 

z. This complete sani~ reconst~ction is not li~te~ to land drainage, but includes 
~ ~ures reqll_lred to brmg the Ian~ Itself under cultivation, and the provision of hygie
mc livmg ~nd1t1ons for the population by mea111 of a ~etwork of good roads, suitable 
rural housmg, a good water supply, sewage and waste d1sposal. . 

3· Under certain conditions it also includes the irrigation necessary for fa~mi~g 
pu~, ~ well. as. to ena.ble !he cattle to be h?used t~roughout the year, this practice 
being especially andicated an v1ew of the campa1gn agamst malaria. 

4· Bonifi~ions th~ b.ring about a marked improvement in the standard of Jiving, 
bo~h. economic and hygteruc, and should accordingly be regarded as one of the most 
striking exam~les .of rural hygiene • 
...,_,_~ app 1cat1on of the system of bonificatio111 requires the help of the hygienist 
~ wa II partacularly necessary during the execution of the work. • 
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impo{i The fxperts d~sir~ to draw the attention of the Rural Hygiene Conference to the 
resultinanf~oompthper {amage of.wat~r by water-courses, and to the serious consequences 
but alsogin regard et:h;;i:n~~ matntam these properly, not only in respect of agriculture 

ANNEX 2. 

SICKNESS INSURANCE AS A FACTOR IN RURAL HYGIENE. 

REPORT SUBMITTED TO THE CONFERENCE BY THE 

INTERNATIONAL LABOUR OFFICE. 

SUMMARY. 

Introduction. 

I. Object and Tendencies of Sickness Insurance for Agricultural Workers. 

II. Organisation of Medical Aid in Rural Districts through Sickness Insurance. 

III. Co-operation between Health Services and Sickness Insurance in ~ural Districts. 

INTRODUCTION. 

Insurance originally grew out of the guild system and commerce, and has made 
its way but slowly into the rural districts. The peasant began by insuring his property 
a~ainst the elements. The hardships which often accompany country life have made 
htm feel the need for insurance agamst the risks which menace his health and working 
capacity. To-day the necessity of constant effort for the maintenance of health and for 
the prevention of any loss of productive power is becoming equally evident to the rural 
and to the urban populations. 
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The extension of social insurance and of sickness insurance in par~icular to those 
n d in a iculture is one of the most important measure~ taken to ra1se the standard 
~f f!jth and~ygiene in rural districts. The present report ~1ves an account of the nature 
and extent of the contribution of sickness insurance to the Improvement of rural health. 

The report consists of three parts. 

The first part sets forth the objects and tendencies of sic~ness inl!'rance J.or agricultu_ral 
fl)(Jrkers Insurance airns at maintaining health, preventmg avoidable tllness, curmg 
the sick and restoring them to health. The extent of its action. d~pen~s on ~he persons 
covered by insurance, the force of its action depends on the admmtstrat!On of tts benefits. 

The second part describes the organisation of medical aid in rural. districts thro!fgh 
sicluress illsllrance. With a view to maintaining health and to detectmg and treatmg 
illness in its earliest stages, an insuranc~ scheme .establis~es an or~anis~tion of services 
and material equipment which enables tt to provide efficient medical a1d. 

The third part deals with the co-operation between ~alt~ services and sick~s~ insurance 
;,. rural districts. Convinced of the value of the co-ordmat10n of all work aurung at the 
improvement of rural hygiene, sickness insur~nce co-operates wit~ the h~alth ~ervices 
in order to render more efficient the protection of rural populations aga1nst sickness. 

I. OBJECT AND TENDENCIES OF SICKNESS INSURANCE 

FOR AGRICULTURAL WORKERS. 

NECESSITY AND OBJECT OF SICKNESS INSURANCE. 

The maintenance of the health and productive capacity of the workers is of capital 
importance not only for the workers thernselves but also for the national communities 
desirous of developing their productivity. This object can only be achieved by constant 
and systematic endeavour to prevent and remedy any loss of health and working capacity .. 

Social insurance undertakes this systematic effort by adopting measures which are 
common to every social institution : it confers on persons whose economic position is 
precarious a definite right to assistance by the community, that right being based on 
their own contributions to the resources of the community, but, having regard to consid
erations of economy, it limits the benefits which have to be provided by the community 
to that which is at once necessary and sufficient for the purpose to be achieved. 

Sickness insurance is based upon the mutual aid of those persons who have the 
greatest need of protection against the possible conse9uence of sickness. It is administered 
by the parties concerned, as their own business, the mtervention of the public authorities 
being l11nited to the supervision of the management. · 

In the beginning, insurance dealt only with the consequences of sickness, and 
compe~ted who!ly or in pa;t insured persons who had suffered loss of earnings or other 
econoDUc 1~. Smce then, tt has progressed. The insured person receives only part of 
the benefits m cash, the other part being supplied to him in kind. Medical aid occupies 
the fcn;eground, and insurance ia interested more in restoration to health than in com
pensatiOn. In the latest phase of its development, insurance aims at individual and 



gene.ral prevention with .the object of preserving health and protecting it from every 
. posstble dan~er. Thus msurance has gradually become an organised system for the 
defence and Improvement of health. 

DEVELOPMENT OF SICKNESS INSURANCE FOR AGRICULTURAL WORKERS, 

!~tended at first for urban populations, sickness insurance is now widely applied 
to ~gncultural. work.ers. For many ye~rs it was alleged that difficulties of orgarusation 
owmg_ to the d1spers10!1 of rural populatiOns prevented the extension of sickness insurance 
to agncultu~e. Expenence, how~ver, has proved that the.se difficulties can be overcome. 
As t.he relattons between the. agncultural labourer and hts employer gradually lost their 
patnarchal character, and as agricultural labourers formed their own trade unions 
sickness insurance for agricultural workers became essential. It is now more necessary 
than ever if the exodus from the country is to be checked. 

In C<?untries which have introduced a general scheme of compulsory sickness insur-· 
ance, agncultural workers have been included, either from the outset or in successive 
stages. At the present time, in Europe, there are some five or six million agricultural wage
earners who are compulsorily insured against sickness, leaving out of account a large 
number of other workers in occupations connected with agriculture who are members of 
voluntary schemes of sickness insurance subsidised by the State. 

In the following paragraphs a sketch is given of the present position of sickness 
insurance for agricultural workers in Europe. 

Compulsory Insurance. 

Agricultural wage-earners are compulsorily insured on the same footing as wage
earners in other occupations in the following countries : Austria, Bulgaria, Czechoslovakia, 
France, Germany, Irish Free State, Netherlands, Norway and the United Kingdom: 
In other countries - Poland, Rumania and the Union of Soviet Socialist Republics -
certain classes of agricultural wage-earners, or agricultural wage earners in certain districts, 
are compulsorily insured against sickness. 

In the United Kingdom and the Irish Free State, wage earners in agricultural occu
pations have been covered since I911 by the general scheme of sickness and disablement 
msurance under exactly the same conditions as those which apply to wage-earners in 
industry and commerce. · · 

In Germany, the scheme of sickness insurance for agricultural wage-earners, who 
number about three millions, was unified by the social insurance code of I911, which 
abolished the several regional schemes of insurance for agricultural workers, and placed 
agricultural workers on an entire equality with other workers subject to compulsory 
insurance. · , 

In Norway, agricultural workers are covered by the general scheme of wage-earners 
sickness insurance established in I 9 I 5. . . . 

In CxechoslotJakia, the general scheme of stckne.ss msurance was extended to mclude 
all wage-earners in agricultural occupations, who, smce I926, ar.e affor~ed the benefits, 
in cash and in kind, of invalidity insu.ranc.e on t~e s~me tenns as 1!1du~tr1al wage-:earners. 

Bulgaria, since I924, has apphed 1ts ~octal msurance legtslauon to agrtcultural 
wage-earners, with the sole exceptton of ~ertam classes of .seasonal workers. 

In Austria, the scheme of sickness msurance for agr1cultural wa~e-earners has been 
unified by an act of I928 which established a complete system spectally adapted to the 
needs of rural populations. 
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1 F mrce the new general social insurance law of April 3oth, I9JO,, has granted ·J dvan~ges to workers engaged in agricultural and forest occupations. Wage-. 
=~rs ;n these occupations are compulsorily insured, ill. are also share-far!Ders who work 

d' 'I alone and do not possess any part of the hve-stock at the ttme when they 
~;f~g. Moreover, voluntary insurance is open under easy a.nd very ~avourable 
conditions to other share-farmers and ind~pendent farmers who, yr1thout bemg wage
earners, live mainly by ~e product of the1r work and whose earnmgs do not exceed a 
comparatively high maxtmum. 

YolJUJtary [tiSUTance. 

The object pursued by the French law, which was to bring within the ambit of social 
insurance all workers, whether wage-earners or not, in agricultur~ occupations, ha~ been 
attained without compulsion in a single country - f!en"!aTk. In c1rcumstan~es !'h1ch ~re 
exceptionally favourabl~, by mea.n~ of insuran~e w~1ch IS v?luntary but which IS heavily · 
subsidised by the pubhc authonues, the Damsh stckness msurance funds cover nearly 
three-fifths of the entire population, and thus include, without any i~portant. ~mission 
and without distinction of occupation, almost all the adults whose soc1al cond1t10n calls 
for mutual aid. 

Though not achieving the same result, voluntary sickness insurance has also made 
its way into the rural districts of other countries - Belgium, Spain and Switzerland, 
in this last country thanks mainly to the fact that insurance has been rendered compulsory 
by the cantons or the communes. 

In other countries which have already accepted the idea of compulsory sickness 
insurance, Governments have made plans for extending sickness insurance to cover 
wage-earners in agricultural occupations. Bills to this effect have already been either 

. tabled or discussed in Belgium (sickness, invalidity), Rumania (sickness), and Poland 
(invalidity). The development of sickness insurance for agricultural workers is more 
advanced in Italy, where under the auspices of the Ministry of CorJ?orations and by 
agreement between the two national confederations of employers and agncultural workers, 
the National Federation of Sickness Insurance Funds for Workers in Agriculture has 
recently been created. 

The depression from which agriculture in Europe has been suffering for several 
years has doubtless increased the difficulties and checked the movement for the extension 
of sickness insurance for agricultural workers. Nevertheless, sickness insurance has been 
proved just as valuable in rural districts as in urban areas, and in no country will it be 
possible in the long run to exclude workers in agricultural occupations from 1ts benefits. 

ORGANISATION OF SICKNESS INSURANCE FOR AGRICULTURAL WORKERS. 

. Though sickness insurance for agricultural workers has not reached the same standard 
m the different co~ntries, its development during the post-war period appears to be 
~ong . co~vergent b!les, and ~erywhere there seems to exist a desire to extend and 
mtenstfy msurance m rural diStricts. 
w The circle of compul~orily !nsured pers,ons is widening .. Ail agricultural wage-earners, 

hether or not they bve m thetr employer 1 house, are subject to compulsory insurance 
whatever the nature and form of their remuneration. With the exception of the wife' 
no member of the employer'• family who works for remuneration is exempt from com~ 
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tul~~ry ins~rance. The wage-limit prescribed in several countries in connection with 
1abll1ty to ms~rance does not affect the great majority of agricultural wage-earners and 
even the aalaned workers .who supervise and dir.e~ agricultural work are only ;arely 
exclud7d from compulsory Insurance by the wage-hm1t. Some classes of persons working 
on theu own account whose economic and social situation resembles that of day labourers 
and farm s~rvants a;~ ~ubject to insura~ce on the same footing as wage-earners. 

The Widest facll1t1es for voluntary Insurance have in recent legislation been offered 
to peasants and farmers, even to peasants who work alone or with the help of members 
of the~r famil~, or who do not employ regularly more than two wage-earners. 

S1cknes~ msurance i~ essentially concerned with the family. It affords protection 
to the ~orkmg-c!ass fam1ly and ~ot to the '!orker only. Post-war legislation provides 
!he famlly ?f t~e t~sured person Wlth free med1cal treatment and drugs, or at least requires 
msurance mst1tut10ns to pay part of the cost of such benefits. For the first time the 
entire insured population is subject to regular and systematic medical supervision. 

The class. of benefits provided by an insurance scheme is the best criterion of its 
value and shows the particular task assigned to sickness insurance in the general work 
for rural hygiene. 

The benefits of sickness insurance are adapted to the threefold purpose of its health 
work : to maintain and strengthen health, to prevent sickness, and to cure disease in its 
earliest stages. 

The object of the curative benefits is to diagnose the symptoms of disease, to deter
mine their significance for the patient, to relieve his sufferings, to offer him all the assistance 
he needs, and to secure by appropriate treatment a rapid and complete cure. 

The benefits which aim at the maintenance of health include all measures tending 
to increase the physical resistance of the insured population against disease and all in
struction given to the individual in personal and domestic hygiene. 

Preventive benefits are based upon the systematic seeking out of cases where medical 
intervention is necessary, and on the determination of the physical condition of the 
individuals concerned, their economic situation and their family circumstances. Where 
necessary, medical and economic measures are taken for the protection of the insured 
person until a lasting result is obtained. 

These tendencies are clearly shown in all countries where sickness insurance has been 
in operati?n for many .years. They were found by t~e l',lternati~nal La~our Conference, 
which at 1ts 1927 sess10n undertook a general exammat10n. of s1ckness msurance, to be 
so similar and so sound that it decided to draw uf for agncultural wage-earners, as for 
wage-earners in all other occupations, a system o international regulations for sickness 
insurance. 

INTERNATIONAL REGULATIONS FOR SICKNESS INSURANCE OF AGRICULTURAL WORKERS, 

Under the Convention which was drawn up as the result of the International Labour 
Conference's discussions and which is already in force in six European ~ountries having 
several .million agricultural wage-e~rners, state~ undertake to ~stabhsh compulsory 
sickness insurance for wage-earners m every agncult~ral undertakmg whate~er .. 

The Convention guarantees to insured persons, m exchange for a contnbut10n de
ducted from their wages, not only subsistence a!lowances in case of lc;>ss of wages t?rough 
sickness, but also a right to medical benefit dunng the first twe!lty-s1x w~eks or s1ckness 
at least. Medical benefit com{>rises treatment by a fully quahfi~d med1cal D?an and a 
supply of medicines and apphances adequate as regards quantity and quahty. The 
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Convention leaves each State free to authorise or prescribe the conditi~ns under whic~ 
medical benefit, as thus defined, may be granted to the members of an msured person a 

family. · · h C · h · · The International Labour Confer~nce la1d do~ m t e. onvent10n t e m1mmum 
conditions from the medical point of VIeW that any s1ckness u~surance must fulfil. _The 
Conference further drew up, in ~e form. of a recomm~ndauon addressed to nat10nal 
legislatures, a set of general princ1ples wh1ch lo!lg expenence has ~ho~n to be the best 
for promoting the organisation of effective med1cal ald. These pnnc1ples relate to the 
development of various forms of medical tre.atment, th~ su_pply of drugs,_ de';lt~ treatm~nt 
and hospital treatment ; they urge sickness msurance mstltutl_ons to ass1st m mculcatmg 
the rules of hygiene upon the workers and to grant l.'reventlve treatment. to as large a 
number of persons as possible ~soon as t~e premomtory symptoms o~ d1sease appear. 

These principles, representmg a selection! from ~eneral ru!es ~h1_ch have proved 
their value, constitute a health programme for s1ckness 1~ur~c~ mst1tut1ons and are the 
basis of their daily work among insured persons and the1r fam1hes. · 

II. ORGAli."'ISATION OF MEDICAL AID IN RURAL DISTRICTS 

THROUGH SICKNESS INSURANCE. 

ELEMENTS OF EFFICIENT MEDICAL AID IN RURAL DISTRICTS. 

If it is to be adequate and efficient, every system of organised medical aid must 
afford the population all the means required for the maintenance of health and the 
detection and treatment of disease in its earliest stage. Insurance must provide this 
medical aid because the law requires it to do so in the interest of insured persons and 
in the general interest. . 

Sickness insurance institutions enable insured persons to procure medical treatment 
and any sanitary assistance they require, to choose a doctor they have confidence in, to 
avail themselves of the services of specialists, and to obtain admission to a hospital, 
sanatorium or convalescent home. The same facilities are, according to recent insurance 
legislation, likewise granted to members of the families of insured persons. 

The doctor who undertakes the treatment and supervision of insured persons is 
required to take all necessary measures to alleviate suffering and to restore the health 
of the patient. The efforts of sickness insurance to supplement and perfect its system 
of medical aid have entailed a considerable increase in its expenditure on benefits in kind 
as compared with expenditure before the war. The principles of economy on which the 
administration of social insurance institutions is based require that the doctor should 
comply with these principles in drawing up his prescriptions. If he has a choice of several 
me~hods of pr«?ved ~fficacy ~or the prevention, al~eviation or cure of the complaint from 
wh1ch the patient IS suffenng, the doctor, havmg regard to the constitution mental 
dis~iti«?n an~ social and. occupational situati.on of the patient, must choose th; method 
which will bnng about h1s cure and restoratiOn as speedily as possible at the smallest 
possi~l.e cost and with the maximum chance of success. In order to mak~ the task of the 
pra.~1~1oner e~ier, i~urance institutions endeavour to place at his disposal all the latest 
~acihtles for d~agn«?S's and. treatment, and to take all steps to instruct insured persons 
1D the rules of hyg.ene wh1ch they should observe in order to maintain their health. 
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MEDICAL BI!NI!FITS OF SICKNI!SS INSURANCE. 

1. Predominance of Benefitl in Kind. 

Benefits in kind are the foremost consideration of insurance institutions, and account 
for the greater part of their funds . 

.In Czechoslovakia, for ·instance, the rural sickness insurance institutions expend on 
an average, per case of sickness (confinements excepted), uo.s6 crowns for sickness 
benefit; 70.30 for doctors' fees; 34.30 for drugs; 64.19 for hospital expenses; total 
279·35 crowns (1927). · · 

· As benefits in kind develop, the place of the doctor in sickness insurance becomes 
more important, and the greater also is the need of insurance institutions to have in their 
service a sufficient number of doctors suitably distributed over the whole national territory 
and in all the rural areas. 

2. Facilities afforded by Sickness Insurance to improve the Distribution "of Doctors. 

In areas where doctors are lacking, sickness funds endeavour to make it easier fo~ 
them to set up in practice ; besides affording the essential encouragement of entrusting 
him with the treatment of insured persons, the sickness funds also assist the doctor by 
securing him accommodation, by enabling him to maintain one or even two surgeries, or 
by granting him adequate mileage allowances and special allowance in areas which are 
particularly difficult to .cover. . · 

In sparsely-populated areas, doctors who undertake the treatment of insured persons 
receive from msurance institutions special advantages such as additional remuneration 
and opportunities of following post-graduate courses (e.g., insurance doctors in the 
Scottish Highlands). · . 

. By this variety of measures, sickness insurance has facilitated the access of rural 
populations to the doctors and done much to improve the distribution of practitioners. 

In certain countries, sickness funds, acting in conjunction with the medical profession, 
endeavour to draw up a plan for the systematic distribution of doctors throughout the 
national territory, with the object of assisting young doctors who could not set up in the 
towns to obtain practices in the rural districts. · 

3· Specialisu and Dental Surgeons. 

The sy~tem of me~ical aid aff'?r~ed by sickness insurance also incl~d~s, in the majority 
of countnes, the services of specialiSts and dental treatment. The prmc1ple of free choice 
operates here also, and insured persons are entitled to choose the srecialist or the dental 
surgeo.n .. When necessary, insurance institutions repay the cost o travelling to consult 
a spec1ahst. · 

4· Facilities for Diagnosis • 

. The .first conditi~n. which must be satisfi~d ~y an ~dequate and efficient system of 
medical a1d and by a v1glla~t syst~m of prevention 1s that It should secure sound diagnosis. 
In th.e presen~ state of medical science and technique the thorough examination of patients 
re9uues special met?ods and ~ppara~s such ~s ~-rays, and bacteriological, chemical, 
IIUcro~cop1c, serological, and histological exammatlons. If the practitioner has not the 
expenence or the apparatus necessary for such examinations, insurance institutions 
arrange for them and pay the expenses. Specialised diagnosis and treatment centres, 
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· · f th treatment of tuberculosis and venereal diseases, baby clinics, and 
d1spensartes or e · · h" d" · d d · other similar institutions, help the practitioner m m~km~t !s ta~nosts an rawmg up 
his Ian of treatment. These specialised centres a!ld mstlt~tlons gtve the doctor valuable 
info~ation, and e\·en, when circumstances requtre, provtde treatment. 

S· Facilities for Treatment. 
The practitioner. in !"'ll"al distri~ts, more often than his colleague in the towns, needs 

assistance in the apphcauon of spectal metho~s o~ th~rapy. . . . 
For ultra-violet ray treatment, insurance msutut10ns contract wtth sp~ctally-eqmp~ed 

establishments ; some possess establishments of their own. The same IS the case wtth 
hydrotherapy and mechanotherapy. . . . . . 

The conditions peculiar to rural hfe render tt necessary to orgamse a servtce of tramed 
nurses and visiting nurses. . . . . 

The work of nurses in rural districts on behalf of stckness msurance has m certam 
cou.-1tries been regulated in detail, as, for examp!e, in G6rmany, whe~e rules were laid 
down by the Federal Committee of doctors and stckness funds on Apnl 10th, 1924. 

6. Hospital Treatment. 

Not only the urban, but also the rural population avails itself to an ever-increasing 
extent of treatment in hospitals and other curative institutions. 

The objects of hospital treatment comprise not only curative measures, but also 
diagnosis and the detection of diseases by observation of the patient. 

Insurance institutions leave to the public authorities, the State and the local govern
ments the function of establishing and managing hospitals, and only undertake this task 
themselves in special circumstances. 

1\evertheless, sickness insurance is helping considerably to improve and modernise 
hospital equipment. 

The cost of hospital treatment represents an appreciable proportion of sickness 
insurance expenditure. 

In Czechosloflakia, the rural sickness insurance institutions expended in 1927, per 
insured person, 40.38 crowns for medical treatment; 19,14 for drugs; 28.80 for mainte-
nance in hospitals. -

In Austria, the agricultural sickness funds expended, per insured person per annum 
16.05 schillings for medical and dental treatment ; 4.92 for drugs ; 8.28 for hospital treat
ment; 2.84 for obstetrical treatment; 2.59 for general preventive treatment (1928). 

In Germany, rural sickness funds devoted 28.9 per cent of their expenditure to 
medical treatment; 13.4 per cent to drugs; 37 per cent to sickness cash benefit ; 16.2 per 
cent to hospital treatment; 4·5 per cent to obstetrical treatment (1926). 

Insurance institutions bear the cost of conveying patients to and from hospitals ; 
some institutions have their own ambulances. 
. In order to assist the hospitals and to lessen the drawbacks of hospital treatment for 
!nsured persons, and also to reduce their own hospital expenses, a great number of sickness 
Insurance insti~tions enter into contracts with hospitals and set up their own establish
~nts for spectal treatments, particularly that of tuberculosis. Certain insurance institu
tiOns, moreover, have provided infirmaries for chronic cases on whom hospital space would 
be wasted, as well as convalescent homes and colonies. 

1· Auxiliary ,l-fedical Staff . 

. . ~mong the auxiliaries of the doctor, the trained nurse takes first place, since her help 
Ia tndlSpensable for certain forms of treatment in the patient's home. 



It is the duty of the public authorities to see that there are a sufficient nu~be~ of 
tnidwifJes in the rural districts. Sickness-insurance institutions also encourage mtdwtyes 
to establish themselves in the country by granting them a favourable scale of remuneration 
and by entrusting them with the care of insured women before and after confinement, 
unless special institutions for this purpose have been created in the district. 

Masseurs and other skilled auxiliaries also receive considerable professional and 
financial assistance from the sickness insurance. 

The regular employment of fJisiting nurses becomes indispensable to sickness insurance 
in the systematic development of its treatment and preventive services in rural districts. 

THE CONTRIBUTION OP SICKNESS INSURANCE TO THE PREVENTION OP SICKNESS 

AND THE PRESERVATION OP HEALTH. 

· Sickness insurance contributes considerably to the work of prevention and to the 
improvement of public health. · 

It is not easy to estimate the value of this contribution, or to deduce it from the 
budgets of insurance institutions, in which treatment benefits take the foremost place. 
It consists in particular measures which differ from one district to another and are 
conditioned by the nature and urgency of local needs. 

l. Local Hygiene. 

Insurance institutions contribute to the development of local hygiene by encouraging 
the building of healthy dwellings by making advances on mortgage, by spreading a 
knowledge of the rules of hygiene whereby the domestic habits of the rural population 
are improved, and by making available means of disinfection, means of destroying 
insects, etc. 

A great many sickness funds create and maintain, either on their own account or in 
co-operation with the local authorities, bathing establishments available to the entire 
population. . 

By organising an efficient system of medical aid for insured persons and their families, 
sickness funds provide an indirect but real contribution to the facilities for diagnosis and 
treatment available to the uninsured population. 

By the grant of adequate and efficient medical and obstetrical assistance through a 
properly qualified staff, social insurance institutions are combating superstition and 
quackery. 

:z. Popular Instruction in Hygiene. 

. Recognising the necessity of inculcating the practice of the rules of hygiene, many 
sickness fun~s have set up special services for health propaganda, their duties including 
the preparation of films, lantern-slides and tracts, and the organisation of permanent 
or travelling health exhibitions open to the public, free of charge. 
· . By t~~ nature an~ exte!lt. of .the medical a!d whic~ it affords to insured persons and 
t~eu fa~thes, and by tts actlvtty m the prevention of dtsease and the protection of health, 
s!ckness msurance is in~eed. r~ducing the risk for which it is liable, and it is at the same 
t1me a powerful factor m ratsmg the standard of rural hygiene. 



III. CO-OPERATION BETWEEN HEALTH SERVICES AND SICKNESS 
INSURANCE IN RURAL DISTRICTS. 

THE VALUE AND OBJECT OF Co-oPERATION. 

Responsible as they are for the health of their ~embers, sickness funds endeavo~r 
to bring about conditions conducive to the preservation of a good state of health. The1r 
efforts would not be fully successful if they did not take into ~ccount, when. draw~ng up 
and carrying out their programme, the work of. heal~h serv1.ces and p_ubhc ass1sta~ce 
institutions. The principles of eco.nomy upon wh1ch Sickness !nsurance IS based re~mre 
it to be always seeking, by the avo1danc~ of gaps and overlaJ?pm_g, t.he great~st effi~1e1_1cy 
through the co-ordination of its work mth that of all other mst1tutlons havmg a Similar 
object. . . . . . 

Such a co-ordination of effort IS more necessary m the rural d1stncts than m the 
towns. Rural populations must have an organised system of health protection. Housing 
conditions and domestic habits are often unhygienic. Rural populations frequently 
lack drinking-water, opportunities for baths, means of disinfection, etc. The distances 
between houses make it difficult to arrange for consultations, for it is not easy to find 
suitable premises. A further trouble is that rural populations stubbornly resist the first 
attempts at health protection, but this resistance must be overcome in their own interest. 
In view of the extent and difficulty of the task, all efforts must be inspired by a common 
will. 

Co-operation in the field of health protection has a definite object in ·view whichis 
determined primarily by local conditions and needs. Each co-operating party contributes 
to the execution of the programme jointly agreed upon, by performing the function it 
has undertaken. 

FIELDS AND 1\IETHODS OF CO-OPERATI0:-1. 

The preparation in common of a plan for the medical and sanitary equipment of rural 
districts must be undertaken by health services and social insurance institutions as the 
first step towards co-operation on a large scale. 

_Among other fields in which organised co-operation is necessary, mention may 
parttcularly be made of the campaigns against tuberculosis, venereal disease, cancer and 
mental diseases, maternity and infant welfare, child welfare, and the instruction of rural 
populations in hygiene. 

The _order in which these different tasks could be generally taken up depends on the 
comp~rat!ve urgency of this and that preventive or protective measure. Sometimes the 
orgamsatlon of child welfare or the campaign against tuberculosis will appear the most 
urgent, sometimes it will be better to deal first of all with venereal disease or alcoholism. 

<:a-operation will be carried out by means of joint committees composed of repre
sentatiVe;' of health. seryices and social insurance institutions together with delegates of 
the med1;al professiOn and public assistance institutions. These committees, while not 
en~oachmg ~pon t~e autonomy of the several parties, will draw up a programme of joint 
act10n, and Will d~c1.d~ the best m~thods of procedure and the contribution to be made by 
each party to the1r JOint undertakmg for the defence and improvement of rural hygiene. 



ANNEX 3. 

EXTRACTS FROM THE REPORT ON WATER SUPPLIES IN RURAL 

DISTRICTS. 

PRESENTED BY M. W. F. J. M. KRUL, DIRECTOR OF TH_E NATIONAL· BUREAU FOR WATER 
SUPPLY AT THE HAGUE. 

I. IMPORTANCE oF GooD WATER SuPPLIES IN RuRAL DisTRICTs. 
.................................... . . . . . 

When water systems were installed in the rural parts of the Netherlands, farmers 
and cattle-breeders began only gradually to show any appreciation.-

Neyertheless, particularly on account of co-operative dairies and agricultural asso
ciations, the favourable experience of the pioneers did not fail to cause imitation on the 
part of others. . · -

In Denmark, which is above all a country devoted to cattle-raising, small groups 
of peasants installed quite simple rural water systems without any encouragement from 
the authorities. In 1924, there were 1,2.00 such systems carrying water to 34,000 houses.· 

In many villages in the hilly parts of Poland, it was the peasants who planned and 
installed local water systems ; in a number of cases the mains are several kilometres in 
length. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

II. COLLECTIVE SYSTEMS. 

I. Regional and Centralised Systems. 

(a) Regional Systems of Distribution. 

Every province in the Netherlands has adopted regulations prohibiting the installation 
of a water service before securing permission from the provincial authorities. Such 
permission may be refused in the interests of the more economical supply of a certain 
region. Legislation on this subject for the whole country is being prepared. 

In several European countries, the system of regional supplies has developed fairly 
rapidly. . · 

In Germany, in addition to industrial districts where model systems of considerable 
size have been installed, it is mostly in BafJaria and Wurtemberg that many collective 
water systems are found, on account ofthe geo-hydrological and topographical situation 
as well as the work of the ~entral institutes for water supply in those States. 



In Saxony, the Government has increased t~e available supplies secu~ed f~om t~e 
Mulde and Wilzsch rivers by means of storage basms. The. water, afte~ punficatlo~, wlll 
be distributed in the first instance to fifteen settlements With a combmed population of 
us,ooo inhabitants. . . · . . 

In the region of Santerre (the Aisne), France, e1ghty-m!le communes, ~~th a c:;ombmed 
population of +J,Ooo inhabitants, receive water from a smgle system divided mto four 
sections. . 

It is principally in the hilly industrial regions of Belgium that larger or smaller regwnal 
water systems are found. These :rre, however, not re~l examples of rural water supplies. 
In the agricultural lowlands, regwnal systems are still few m nur~ber. 

There is an increasing tendency in England to construct regwnal water systems. 
Such systems are very popular in Czechoslovakia. At the end of 1918, there were 

thirty-two regional supplies serving eighty-five settlements, with a combined population 
of IJ7,ooo. At the end of 1929, there were forty-three systems for 214 settlements, with 
a total population of 2o6,ooo. In Bohemia, eighty-six water supplies, of which twelve 
were regional, were installed in 1929. 

The first system of this kind is now being installed in Yugoslavia. It will supply a 
number of settlements on the Adriatic coast. 

In the Netherlands, these systems, of which several supply relatively large populations, 
are found mostly in the rural districts. The oldest system, installed in 1913, is that of 
the island of Zuid-Beveland, supplying twenty-five communes. 

The largest, installed in 1920, is in the province of South Holland. It supplies 
xo6 communes, with a total population of 4oo,ooo. The annual yield of water reaches 
ten million cubic metres; the total length of mains is 1,700 kilometres and the capital 
invested amounts to seventeen million florins. 

There are at present in the Netherlands fourteen regional systems supplying approxi
mately sao rural communes. 
. We are so fully convinced of the value of regional water supplies that we plan to 
1nstall such a system in the new polder " Wieringermeer ", the first part of the 
" Zuyderzee " to be drained. In spite of the fact that this polder has an area of 
2~,000 hectares and that houses and farm buildings will be constructed only gradually, 
CISterns, which would be the only possible sources of individual water supply (the ground 
water being salty) will be prohibited. Moreover, the cost of a regional water system is 
not too great in comparison with the cost of the other undertakings which have been 
necessary to open up this new territory. 
. In ce~in instances, the fact that water must be secured at a long distance from a 

City makes It .P?SSible t? supply the rural districts situated along the water main. An 
example ~f this IS found m Wurtemberg (Germany), where more than one hundred villages 
are supplied from the main which carries water from the pumping-station in the valley 
of the pa':lub~ to ~tuttg~rt. The water is pumped to a reservoir in each village, and the 
local d!Stnbutwn IS camed out by the village. 

(b) System of Distribution for Individual Villages. 

All ch~mical a~d biological systeliiS of purification, even the very simple modern 
systems us1ng chlonne, require technical supervision and maintenance wh1ch a small 
communal ~rvice is not in a position to furnish. ' 
w Small village syste~ should be allowed only when no purification is necessary anc.l 

hen the supply '?f the v1llage does not prevent the economical solution of water supply 
for the whole reg1on. 
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It is impossible to avoid partial, uneconomic solutions wit~out effective legislation 
based on suitable investigations of the problem of water supply m the whole .country. 

It is not astonishing that, in areas where the necessary supply ?f suffic1en~ly pure 
water may be secured at a suitable level, the number of small supphes should mcrease 
rapidly. . . . 

In Switzerland, for example, where good water IS plentiful, nearly all the v1llages are 
furnished with piped water supplies. 

On account of the development of modern technical methods, particularly in respect 
of pumps and motors, and the distribution of electricity in rural districts, it is possible 
to utilise conveniently situated sources, such as deep wells or other low-level waters. 
Large economies result from the use of shorter mains, less expensive pumping stations, 
reduced cost of upkeep and the fact that electric machinery requires a mimmum of attention. 

In Denmark the number of rural water supplies increased from 62 in 1900 to 1,200 
in 1924. These systems supply 34,000 houses. . · · 

In France, in 1930, of 37,963 communes, 8,004, or 23 per cent had systems of water 
supply in use or under construction. _ 

In Czechoslooakia, at the end of 1928, there were I ,940 village water systems. In 
1930 and 1931, 304 systems were constructed. 

In Poland, in villages where the land has been divided into a large number 9f small 
holdings and in the new villages constructed on such lands, the Minister of Agriculture 
causes water systems to be constructed, using deep wells as sources. The water is pumped 
by a windmill, with an internal-combustion motor in reserve. 

For financial reasons, water from a central system is sometimes distributed to the 
consumers by means of street hydrants. In Poland, for example, it is the exception in 
villages for houses to be connected to the street mains. 

2. Purity of Water. 

· When the source of the water is not absolutely above suspicion, it is necessary to 
establish a protected area. The laws of the country should facilitate the establishment 
of such an area. 

The French Law of February 15th, 1902, on the protection of the public health 
provides for the protection against contammation of water from springs or wells, but 
does not provide for surface waters which require purification. The same law regulates 
the disposal of wastes as well as the sinking of wells in a given area surrounding the source 
and permits e~p~~priation of lan~s .in t~at area. when that is nec~ssary in the public interest: 

The poss1b1hty of expropnat10n 1s prov1ded for by law m nearly all countries. 
· In Belgium, the Law of August rst, 1924, provides for the protection of mineral or 
thermal sources. 

In Switzerland, the Law of December 1oth, 1907, prohibits the construction of build
ings or the extension of other undertakings which might be detrimental to the purity or 
decrease the capacity of sources of water supply. 

~n Germany, w~ter sources may. be I!rotec~ed by police regulations, prohibiting the 
carrymg out of detnmental undertakmgs m a g1ven area. 

In Prus!!·a, a special law was enacted in 1908 to protect medicinal water sources. 
In Prussaa and Baden, the law on the use of water prohibits taking ground water in 

such a way as would be detrimental to a source of supply.; the fact that damage is caust:d 
-~ust b~ prov~d. Con~amination of the ground water detrimental to water-supply sources 
1s proh1btted m Prussaa, Baden and Saxony. 
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In England, the "Waterworks Clauses Act" (1847) ~~otects ground wate~s only 
from mines. The central "Advisory Committee on Water has drafted regulations to 
increa.~e the possibility of protecting water sources. 

III. SuPERVISION OF WATER SuPPLIES. 

In view of the fact that the contamination of a public water supply may have disas
trous consequences, the public authorities should take measures to ensure a maximum of 
safety to consumers. . . . . 

In Germany, all wilful, as well as all mvoluntary, pollution of pure water IS pumshable 
if any damage is caused ( Reichsstrafgesetzbuch). 
. In Frtmee, a draft law is in preparation, provi~ing several penalt~es for persons who, 

by lack of attention, !legligence, lack of care, or fa1lure t? comply w1th the ~ealth regu
lations, cause the dehvery to the consumer of water d~tnmental to the pubhc health. 
. . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . 

In Englilnd, water-supply pl.ans must be submitte.d for ~pp~oval t~ the Mi.nistry 
of Health if it is necessary to ra1se a loan. The plan IS stud1ed m detail accordmg to 
standard rules. 

In Denmark, the law provides that ground waters are, in principle, the property 
of the State, and that only water companies which have received a concession may develop · 
such sources. 

In Germany, the grant of such a concession is necessary before using river or lake 
waters. 

The permanent supervision of water systems is regulated satisfactorily in Germany. 
Article 35 of the Federal law on epidemics (July 30th, 1900) provides that in all Germany 
State officials may supervise all water supplies distributed to the public. Moreover, all 
the German States appear to enforce the "Rules for the Establishment, Development 
and Supervision of Public Water Systems not used solely for Technical Purposes" which 
the Federal Council approved on June 16th, 1906, recommending that they should be 
adopted for guidance by the Governments of all the States. 

!Jlese provisions were supplemented in the different States by special legislative 
prOVISIOns. 

In Prussia, Article 74 of the " Rules of Service for District Medical Officers " 
( Kreisarzte, September 1st, 1909) recommends that such officers should pay particular 
attention to the proper distribution of water to the people, and that they should advise on 
plans for water systems. The situation is about the same in other German States. 

The medical officer sees to it that the water is regularly examined bacteriologically. 
Sanitary supervision extends also to the personnel of waterworks if such personnel comes 
into direct contact with the water. The stools and urine of this personnel, especially" 
newly engaged persons, are subjected regularly to bacteriological examination in order 
to determine whether typhoid or dysentery bacilli are present. 

The district medical officer is accompanied by a technician when he inspects compli~ 
~ted .systems. Such inspections take place once every three years for small systems, 
b1enmally or annually for larger systems. 

In ~~anc~ •. the Su~erior Co~ncil of Public Health has prepared general instructions 
for murucipalitles to gu1de them m the use of methods of purifying and sterilising drinking 
water. 

In ~nglilnd, the systems must be inspected and supervised at regular intervals by 
the offiCials of county health departments. 
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In the Netherlands, the inspectors of the hygiene of water, soil and air make regular 
examinations of water. For the technical inspection of water systems, they may have the 
assistance of the National Bureau for Water Supply. In the Netherlands, as elsewhere, 
the sanitary inspector may not have the means to correct the defects found. In England, 
on the contrary, the Public Health Act (1875). a~d the Waterworks Clause~ A.ct (1847), 
as well as special regulations, require the maJonty of water s~stems to d1stnbute pure 
water in sufficient quantity to the consumer on pain of prosecution. . 

• In Germany, the law on epidemics (Reichsseuchenges~tz, June 3oth, 1900) reqmres 
the communes to remedy the defects found by State offic1als. . 

The effluents of water-supply systems should be bacteriologically examined frequently, 
by standard methods as far as possible, to determine the total bacterial count as well as 
the possible presence of colon bacilli. 

IV. INDIVIDUAL SuPPLIES. 

The Prussian Institute for the Hygiene of Water, So~ and Air at Bertin-Dahlem 
has given for some years appropriate training in the hygiene of water to well-sinkers, in 
collaboration with the German association of well-sinkers. Ten of these courses have been 
given and about two hundred well-sinkers have been trained. It would be wise to supple
ment these courses in future by further instruction.· 

The laws of many countries contain provisions respecting individual water supplies. 
The English 'Public Health Act (1875) provides that rural district councils shall 

see to it that each house in the district is furnished with water from a source located within 
a reasonable distance and giving a sufficient supply of pure water for the use of the house
holders and for other domestic purposes. 

The owner of every house built or reconditioned since 1878 must secure from the 
rural district council a certificate stating that he has complied with this requirement. 

In Saxony, the right to build on an}t lot is accorded only if a sufficient supply of pure 
water exists nearby. A Ministerial Decree contains the same requirement for Wurtemberg. 

In the Netherlands, the Housing Law (1901) requires municipalities to adopt the 
regulations required to furnish all houses within their territory with good water. 

These regulations, in the case of many communes, require the owners of houses located 
within a certain distance of· mains from a central water system, to connect the houses 
to such mains, unless, of course, such houses have already another supply always furnishing 
good water in sufficient amounts .. 

In France, the use of private or communal wells may be prohibited by the mayor, 
or if necessary, by the prefect. 

In Prussia, the law (Wassergesetz) requires every house-owner to connect the house 
to the main unless a· pure water supply is furnished by other means. 

In certain countries, the construction of wells is subject to the approval of the autho
rities. In Prussia, for example, local regulations have been adopted on this subject. 
(Brunnenordnungen). In Saxony and Wurtemberg, the construction of wells and cisterns 
is subject to authorisation. The Polish Ministry of the Interior has provided by decree 
for the. proper constructi<?n of wells. The central authorities frequentl>: prepare model 
~egulat10ns for local adoptiOn. For example, the French model code of samtary regulations 
mtended for the rural communes, and prepared by the Superior Public Health Council 
contains rules for the construction of wells and cisterns. The Prussia" Government ha~ 
prepared a model for the Brunnen!!rdnungen. 



In the Nethn-lands, the Director-General of Public Hea~t~, in collab~ration with !lie 
Chief Inspector of Housing, has prepared a mod;! for mumc1pal regulatiOns on housmg 
in which rules for the construction of wells an~ Cisterns appear. . . 

The collaboration of the rural population IS necessary for the Improvement of pnvate 
water supplies. However, the people frequently show that t~eir knowlc:dge f!f the hygiene 
f wells and cisterns is insufficient. The pubhc should be mstructed m th1s matter. 

0 
In Yugoslavia, the health services have constructed model spri':lgs, wells and cisterns. 

in all parts of the country where water-supply systems do not ex1st. 
There are hundreds of these models, and they are distributed over the whole territory 

of the State in such a way that they are known to !arge numbers of people. More?ve~, the 
institutes of hygiene organise public lectures, giVe courses for peasants and d1stnbute 
simple plans for the development of springs and the construction of wells and cisterns. 

In Poland, model wells have been constructed for municipal buildings, post offices, 
schools, etc., in villages. 

V. THE CENTRAL ORGANISATION. 

In order to improve rural conditions of water supply, a m~tiv~ force o~ great ~nergy 
is needed. Such energy is best guaranteed by a central orgamsauon prov1ded With the 
necessary powers. Some countries have developed such central organisations with great 
success. 

The oldest of these is the Wurtemherg Office for the Construction of Public Water 
Systems, dating from 1869. 

The Bavarian Institute for the Supply of Pure Water dates from 1900. 
The high level of water supplies in these two States is without doubt due to the work 

of these institutes. · 
In 1901, the Institute for the Hygiene of Water, Soil and Air was Founded in Prussia. 

It is administered by the State with the collaboration of the Union for the Hygiene of 
Water, Air and Soil, from which it receives financial support. The members of this union 
(municipalities, industries, individuals) have the right to receive advice from the institute 
at reduced prices. The institute has a large number of scientific workers in hygiene, chemis
try, bacteriology, biology and engineering. It carries out scientific investigations, the 
results of which are published in special communications or periodicals, gives advice, 
"':hen asked, at cost price, collects hydrological data as well as other information and exer
c~ an educational influence by means of a museum, by assisting with exhibitions and by 
giVm~ courses to special groups of technicians or hygienists (courses to well-sinkers 
mentioned above). 

The_ Na~ional ~ociety of Water-Supply Sys~erns was founded in Belgium in 1914. 
The cap1tal II! furrushed by the State, the. provmces and the communes. The society 
first made an mventory of sources of water m the whole country and estimated the future 
needs for :water. It prepares plans for water supplies, directs the work and supervises 
the _operation. In general, a special society is formed under the direction of the National 
Soc1ety for the development of a regional water supply. . · 

. ~!? J!oland the Institute for Water Supplies and Sewers is an interesting example 
of •mt~tl~e o~ the part of the municipalities. Cities are members of this institute as well 
35 s~c1ahsts m water supply and sewerage. Its budget, which, from 41,000 zlotys in 
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1928; reached soo,ooo zlotys in I9JI, is made up of members' fees and the _profits. on !ts 
work. It acts as technical adviser to cities, and especially to small towns which ordmardy 
do not know to whom to apply for advice. · . 

It has been so •uccessful that at present it is asked to prepare complete plans for 
water-supply and sewerage systems. . 

In England, the Government set up, in 1923, an Advisory Co~ittee on ~~ter. 
Its members are judges, directors of large water systems and representatives of the MJJUstry 
of Health. · . · 

In the Netherlands the National Bureau for Water Supply (Rijksbureau fJOOT Drink
watervoorziening) was established in 1913. It is attached to the Ministry of Health (at 
present the Ministry of Labour, Commerce and Industry). Its primary duty is to advise the 
Central Government on all matters concerning water supply, such as the award of grants, 
the study of water-supply proposals for which grants are asked, the preparation of plans, 
the suppression of the construction and exploitation of subsidised water supplies, the 
preparation of legislation, etc. · . · · · 

In the second place, the Bureau places its services at the disposal of provincial and 
municipal authorities as well as private corporations for preliminary, technical and financial 
studies, the supervision and direction of construction, the maintenance and enlargement 
of water systems. The cost of this work is repaid to the Bureau ; it is only in exceptional 
circumstances that its work is done free of charge. 

In addition, the Bureau organises popular lectures in rural districts, has a collection 
of lantern slides and films, etc. It carries on geological and hydrological investigations 

-and collects and examines all data concerning water and soil (more than 18,ooo reports 
on the boring of wells, 42,000 samples from such borings and 9,000 water analyses have 
been collected, and these numbers are increasing continually). The results of these 
investigations, as well as those on the various technical and scientific problems regarding 
the whole work and material of a water system, are published irregularly in the form of 
reports and communications. . , . . 

In addition to the director, the staff of the Bureau includes eight engineers, a chief 
and associate chief (doctors of chemistry) of the chemical and bacteriological division 
(laboratory), a geologist, a hydrologist (mining engineer) and technical officials, chemists 
and subordinate administrative person..nel. .. 

· The Government submits important problems regarding water supplies to a perma
nent commission- the Central Commission for Water Supply (Centrale Commissie floor 
DrinkwaterfJoor::iening) - set up in I 913 in association with the Rijksbureau. The members 
of this Commission are jurists, members .of Parliament, agronomists, hygienists techni-
cians and the director o~ the Rijksbureau. . . ' 

. ._The schf!Ols .of h~gaene of Athens, Budapest, London, Pragu«:, \Yarsaw and Zagreb 
requ1re mention m th1s chapter. In these schools are taught the prmc1ples underlying the 
constr"!ctio~ of water supplies, as well as the ~le.ments of c~e.mistry~ bacteriology, biology 
and ep1dem10logy. They act as centres of trammg for san1tary engmeers and inspectors 
as well as for minor health staff. · ' 

VI. FINANCIAL AssiSTANCE IN ORDER TO IMPROVE WATER SUPPLIES IN RURAL DISTRICTS. 

Special laws have been enacted in many countries for this purpose. 
In Italy, in I88s, the ~inistry of Finance fixe_d the i~t~rest on loans for water supplies 

at 4·5 per cent (funds denved from the Cassa de. Deponti et Prestiti). Many loans were 
made, but th~s law w~s f?un~ to .be inadequate ; and, in 1887, loans were granted at 
3 per cent, w1th amortisation m th1rty years for communes with populations of less than 



· h b'tants In 1888 a law was enacted requiring all communes to furnish· pure 10,000 1n a 1 . • . 1 · ·1 h 
water to their inhabitants. A new law was enacted m 1900, pro ong1~g unt1 19~S t e 
period during which advantage could be taken of the law o~ 1887, fixmg ~he penod of 
amortisation at thirty-five years and raising to 20,000 the max!mum population. In 19~2, 
this maximum was raised to so,ooo; in 19os, to 6o,ooo; an_d 1_n the same y_ear the pe~10d 
of amortisation was extended to fifty years. In 1907,.the hll?-1t of populatiOn was ra1~ed 
to 100,000. The law of 1911 provided for loans w1thout mte~est to communes With 
populations of less than so,ooo a!ld require~ the State to contnbute 2 per cent of the 
interest on loans to communes With populations between so,ooo and Joo,ooo. In 1919 
and 1921, the maximum amounts of these loans was raised to 20o,oo? lire: 

At present, the situation is as follows :grants may be made for.samtary Improvements, 
especially in the poorer regions · loans at low interest may be obtamed for such a purpose, 
and these methods have result;d in loans totalling 1,soo millions lire in round numbers 
(plus 1,000 million for waterworks, •so .millions for ~ewers and 126 mill!ons. for o!her 
sanitary improvements). Special provisiOns are apphed for water supphes m reg10ns 
subject to bonification. The Italian policy is to : 

(1) Grant loans at low rates for as long periods as possible; 
(2) Raise progressively the maximum limit of population of communes which 

benefit from these loans ; 
(3) Make grants to the poorer regions, especially where malaria prevails. 

Every rural commune in France may obtain financial assistance from the Government. 
for a water system, in the form of grants or loans. A rural commune is one whose popu
lation is less than s,ooo and which pays less than 100,000 French francs in taxes per 
year. Such a commune may obtain a grant amounting to so per cent of the cost, and, in 
special cases, in reconstructed regions, 6o per cent to 90 per cent. 

Larger communes do not receive grants, but may obtain loans. Grants are obtained 
from the national Budget and from taxes on racing and gambling. · 

The grants made by the Ministry of Agriculture for water supplies (from the pari 
mutul) reached more than 48 million francs in 1927,90 millions in 1928,and •s4millions 
in 1929. In addition to the sums obtained from the pari mutuel, the law of December 
Joth, 1928, provides one hundred millions yearly for the five-year period 1929-1933• and 
a Ia~ enacted in 1930 provides IZS millions more each year for four years for loans at 
low mterest to communes. Half of the whole sum is for road-building, half for water 
supplies. 

In addition to the funds accorded by the central authorities, the departments provide 
!oans ~nd grants a1;1d the Caisse regionale de credit agricole makes loans for water supplies 
m. agncul~ral. re~ons, on the advice of the rural engineering service, at 3 per cent 
w1th amortiSation m twenty-five years. 

In Eng14nd, the Ministry of Health assists the rural villages to obtain loans for water 
aupphes. In 1914, these loans amounted to £2JJ,ooo, while in 192s they had increased 
to £426,000. The Government also gave financial assistance for water systeiiiS in order 
to relieve unemployment. 

In Belgium, t.he State may furnish without interest one third of the amount necessary 
for the constructiOn of waterworks, and the province may contribute from one-sixth to 
one-third also without interest. 

In Prussio, t.he law requires State experts to prepare the plans for the poorer com
m~mes and permits t~e award of grants by the health authorities for domestic water sup
plu;s, and by the agncultural authorities when the proposed water supply would benefit 
agr1culture. 
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On the proposal of the. State Institute for Water Supply in Bavaria, grants may be 
awarded to communes, to co-operative societies and to limited liability companies for 
regional water supplies. These grants may reach s per cent to 6 per cent of the cost. 

Loans are not given by the Czechoslovak authorities ; but, as a rule, the commune 
is permitted to ask for a grant, which is usually accorded. These grants amount to from 
30 per cent of the cost (village supplies) to so per cent (regional water supplies). Grants 
are allowed by the Health Ministry (Io per cent to IS per cent of the cost), the Ministry 
of Agriculture (IS per cent to 20 per cent), and the provincial authorities (Io per cent to 

. IS per cent). Cities do not receive grants. Plans must be submitted for approval to the 
authorities making the grants, and, if no grants are awarded, to the health departments 
and technical expert of the district •. Larger grants are awarded for regional supplies, and 
the results of this policy appear in the figures given above. 

Grants for the construction of wells and other individual water supplies are only 
given in Sub-Carpathian Russia, the least developed region in Czechoslovakia. 

Even larger grants are given to cities, providing that the diameter of the water
mains is large enough to supply water to the villages and small towns in the neighbourhood 
of their mains. 

In the rural districts of Yugoslavia, the central and provincial authorities bear all 
the expense of constructing water supplies, except for labour and transport, which may be 
furnished by the population. Such assistance is given even to the most developed districts, 
and also to cities. ·This assistance may take the form of grants or loans without interest, 
secured from the funds reserved for this purpose by the central or provincial authorities 
or the various institutes of hygiene, It is also used for the development of springs, wells 
and cisterns. 

In the Nether lands, the State contributed to the payment of interest on loans contracted 
b1 communes in only two instances after the war, when the rate of interest was very 
h1gh. The commonest form of financial assistance consists in State participation in the 
risk of operating a regional water service, by guaranteeing the payment of mterest, and, 
if necessary, meeting the deficits by advances for which no charge is made. Ordinarily, 
.the State guarantees two-thirds ; the province, the balance. In addition, the State bears 
the cost of the preparation of plans in respect of regional supplies. · · 

Up to the {>resent, the forms of assistance described above have sufficed to stimulate 
the communes m the Netherlands. To supply the poorer regions where water systems 
do not exist, grants will be necessary. 

The system of water supplies being so important for the fire department, grants from 
the villages or insurance companies would be justified. 

As a matter of fact, such grants are made in Switzerland, where insurance is adminis-
tered by the State. -

In Poland, the Public Mutual Insurance Institute grants loans to communes for the 
construction of wells. During the last six years, funds for this purpose amounted to 
1,2oo,ooo zlotys. 
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INTRODUCTION 

The task of the Committee responsible for drawing up this report was outlined 
by the Chairman of the Health Committee at the· opening of the sixteenth session. 

·This task ·consists in giving the health administrations of the countries asking the 
assistance of the Health Organisation - and other administrations desiring to 
organise their health services - information _as to the ·most suitable means of 
preventing maternal and infant mortality. · · 

The Reporting Committee has been able to base part of its work on the results 
of the enquiries into infant mortality carried out by the Health Organisation in several 
countries of Europe and South America. Its report is also based on an analysis 
and a comparison of the experience acquired by different countries in connectio_n with 
the subjects dealt with, as contained in the ample documentation available, and on 
the studies carried out in the course of journeys undertaken by certain members 
of the Committee. 

The Reporting Committee has therefore endeavoured to draw up the main 
outlines of a plan of. campaign which, in its opinion, constitutes an adequate basis 
of organisation, easily adaptable to special conditions. 

It goes without saying that, in considering questions of maternity and infant 
hygiene, it is important not to lose sight of the other branches of modern public 
health administration with which these are bound up. Any scheme for the organis
ation of a health service, .either central or regional, should therefore ~ake into account 
from the outset the necessity of close co-ordinati~n between the various interests 
concerned. Only by such co-ordination can the best results from the point of view 
of public health be attained, while permitting a rational utilisation of the human 
and material resources available: 

The Commit~ee has therefore refrained in its report from entering into the details 
of questions relating to finance,: buildings, equipment and the allocation of staff 
which,· for the reasons indicated, could only be discussed in relation to the other 
activities of the health service in question. 
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PREAMBLE 

When it is desired to organise a campaign agains~ maternal ~nd .infant mor~al_ity 
and morbidity in any country1 it is first of all necessary to cnqu~r-c mto Lhe ex1stmg 
situation and to discover what are the evils to be combated. 1 herefor·e one of the 
first tasks will be to ascertain as accurately as possible Lite t:Latistical data con~er~ing 
the rates and causes of death, in order to adapt the methods employed to the prmcrpal 
clano-ers. But for statistics to be useful they must be explicit and accurate. Most 
pres~nt-clay statistics give an insufficiently exact idea of the d istt·ibu Lion an~l causes 
of deaths at the di!Terent ages. For example, for the pre-school age perwd, the 
figures anilable in many countries only give the total ·mortality of the group of 
children from one to five years ; yet it is necessary to know the raLP. for eaeh year of 
age in order to Jmow when action is most urgently needed. Moreover, for n1rious 
reasons, Lhe causes of death given are, unfortunately, not always aecurate. For 
example, in eerlain cases, when the doctoe is ealled in at_ Lhe last moment, he is 
unable to make a precise diagnosis ·without; an autopsy ; in other cases, wher·e it is 
chiefly important to know the original disease, only Lhe final afrection is indicated, 
such as." bronchopneumonia " in the c~se of measles or rickets. or '· meningitis " 
in the case of l:.uberculosis, or similar headings in the case of syphilis. The statistical 
system, therefore, might usefully be reconsidered with a view to improvement if 
il is.to render the full serviee required of it in regard to the protection of mothers and 
children. Again, efforts for maternal and infant welfare also include a study of 
diseases whieh are not necessarily fatal and eonsequently do not appear in 
the clcalh returns. As a rule we are even less well informed as t.o morbiditv than 
as to morl:.ality. Consequently, to supplement the data which are inacleq;ate a 
sp.ccial c~quiry into the principal causes of death and the principal prevailing clisea~es 
m1ght With advantage be undertaken in any region in which it is desired to establish 
measur~s ~or maternal and infant welfare. Such an enquir·y should include both 
rural dtstrrcts and large towns.1 

Generally speaking, all avoidable dealhs among infants and chiidbearino- women 
may ultimately l~e traced eilher (1) to eeonomic eauscs; "(:2) to inadequate ~rovision 
~orhe~ILh orhy~te~c; or (3) t~ causes due to i~no1:ance or prejudice. Further enquiry 
IS th.e1efo~e essenbal .to examme: (1) econorntc factors: sueh as Lhe mode of life of 
the mhab1tants thCJr s'·andard f ]" · d .,_ 1 · ·- · atte ti _ . ' . . " . 0 • 1.vmg an JGS .1ygren1t; eonsequences (partH:ular 
and n on 5~10_u~cl.~e ~a.Jd to the conch Lions under whrch pregnant; women are employed 
_any O\ Cl\\ or k "h1eh may result thr,refrom ), the condil:.ions of employment of the 

O;·g:u:i~;~f~ni~n U~s. conn.ecl.f('~' the repo~ts on lhc enquiries undcrlnl{cn nndcr the auspices oi' lhc Health 
1 .uropc anc -Oulh AmeriCa (ctocumcnLs C.I-I.RZO unrl c. H.!JOS(l )). 
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!Xl:other~ . with _young children and the consequence~ of the separation of the, mothe.I"' · 
and clulcl whiCh may follow .r. (2) health conditions ~ the local _ provision made for 
Jnater11al ~:r:d child welfaret in,cluding· pre-natal supervision r obstetrical. :as$ista·nce, 
the· s,uperv1s1on oi new·-bo:rn chddn~n and .infants; and; lastly,; '(3,) educational ancl-

.. persona1 causes -:· such as the local customs in .regard to confinement,. the. tearing 
of new-born ,children an4"infants, an·cl. particularly the faults of'hygiene resulting from · 
ignorance, prejudice, :etc. 
. According to the district; one or · ot.he:r of~ these factors is likely to play a 
predominant part. The more complete, this ' ·preliminary enquiry; the ea~ier will 
be the subse;quent preparation of :a plan of c~mpaign. Indeed, i~ is· only after a. 

· ca·reful examination .of all conditions likely to affect the ·problem that it ·is possible 
to. make the necessary provision for a scheme to r~duce ,. materni,ll and infant 
mortality, . 

Even in a country in which a system. :of maternal and i'n.fant protection is already 
1n existence, ep.quiries oX this kind may be of. great v~lue ; they wi)l reveal any deficiencies 
,of t.he organisation, and will 1nake it possfhle to. introd:uc¢ itnJ)rovements or Il:ew 
methods, $0 as to a.Ltain still better results. For example, itt .the campaign against 
n1aterhal mortality it _is not enough .to have secured a c·eTtain,reductio.n in the number 
of -deaths ; but , after a time, a further enquiry should be undertaken and a ?ufficient 
number of fatal cases of childbirth should be studied in order to determine the actual 
dr.cumstancc;;. in which they occurred.. As. a res.ult of ~uch .investigation it ·will be 
poss.ible to aseertain, for exmnpler whether the number of doctors or qua-lified midwives 
is sufficient, whr. t.her there· are adequate fac"ilities for ·pre-natal super.vi~ion and 
·whether '\\'Oluen avail then1selves thereof1 whether there is a sufficient number of 
:Peds· in lying-in hospjtals. an.d :it it is ·easy to. obtain admission.. ~henever _possible 
such an _enquiry should be conduct~d by the public health admil';l.istration and its 
competent officers, not with the :idea of criticisjng or blaming· the p~rsons responsible 
for the c~rc of the patients,_ but in .. order to discover the· vveak, points of the existing 
1natornity service and find out how this service can be imprdved or extended in 
order to ensure the. necessary protec.tion, for all women,, however poor·~ at the time of 
confinement.. The method should be. ~pplied in a similar way to deaths or children 
of -d!Ire'r ent ages ]n order to test · the efficacy of the system of infC).nt . 've.lfare. · 

· Certain leyislalion is desirable to. _ensure the protection of mothers .an,d ebildren. 
The principal aims of such legisla~ion should· b~: 

( 1) To secure sufficient rest for the mother · before· and -after childbirth :; 
(2) To secur-e protect.lon fqr :children whose families are not .able ta provide 

suitable condi:tions, for thejr physical and 'Inental dev elop1.nent ; 
(3) To ensure ,protection against infectious disease. 

Various countries have: made certain regt'Llal.ions regarding 1·est f or lhe n1olher., 
though these ~re not_ uniform., 

The lV ashinglon.· D1'afl CO.JWW1lion of 1919; in an exarnpJc of the type of_legislatioi). 
whi'cl) is designed to protect ~he ~1nployed woman:. It proYides that no \von1.an, 
whether n1arried or si:pgle, shall; ·b~ perrnitted ~Q '"'~OJ;k dl.rri~g :the- s1x- weel~s follo\v1ng 
ho.r connncrne1xf in ~Xly i.nclus~n~I or co.mtnerCiql ~~ndertal\n:tg .a.s de:-f1nect Jn .Article I 
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of the Conwntion, and further that., if she is employ••d therein. she shall have the 
right to Jea,·e her work upon the production of a medical certificate stating that 
th'e confinement will probably take place within six weeks. The draft Convention 
also provides that the mother should be . paid ~enefits s~fficient for the full and 
healthy maintenance of herself and her ch1ld durmg the SIX weeks before and after' 
confin;ment, and in addition receive free attendance by a doctor or a certified midwife. 

This scheme involn"s considerable financial expt•nditure if the allowance for 
" full and healthy maintenance " is interpreted as meaning something equivalent to 
the wage normally earned by the woman. It has the disadvantage of making pro
vision only for industrially employed, women, who are usually a small proportion of 
the total number of childbearing women. It seems unfortunate to make special 
provision for the maternal welfare of only one section of the community, and any 
money which is available for this purpose should preferably be expended for the 
benefit of all women and not only employed women. It will probably be found 
practicable in most countries to devise a modified scheme, more closely related to the 
actual social conditions and existing facilities for medical aid, by means of Health 
Insurance or the Public Health Administration, which will apply to all women and 
will not place an undue financial burden upon the resources of the country. 
_\ well-conrei,·ed system of sickness insurance covering, among others, the risks of 
maternity. both for insured women themseh·es and for the members of the insured 
person's family, such as already exists in several countries, is one solution which 
may be suggested. 

The protection of children whose families do not provide a suilable environment for 
!heir physical and mental der•elopment needs to be regulated by law. The 
circumstances in which society may be called upon to take the place of the family 
are ,·aried. Orphans, abandoned children, children neglederl by their parents owing 
to sic~ness, poverty or mo~al turpitude, and lastly those whose parents are in ho~pital 
or pnson, may need as51stance from public relief organisations and bringing up 
at the expense of the State. -

Society also owes a duty to crippled or infirm children, who often impo~e too 
heavy a burden on their family and require special education ; in ~uch cnsf's 
the State may properly provide for medico-pedagogic treatment.. 

All children placed with fo~t.er, mothers need strict supervision, and it is therefore 
n~c:e;;;;;ary to make systemati~; arrangements for this purpose, consisting chit~ny of 
VbJls to the houses in which they are boarded out. · 

_ Last!y, the ca~paiyn against infecliolls dis••ases can be supported hy legi:-dation 
wh1ch m1ght proVJde for the following : 

(1) :.'\otification of infectious diReases; 

(2) . Removal of patients, their brothers anrl sisters and the children next 
w them m class, from schofJls, nurs1~ri1·s and kindergartens as and when necessary; 

(3) Disinfection ; 

fJdecticm ,,( w~rrn-carriers in cornrnunilies of childrt~n; (4j 

(5) Clo~ure or ~ctJ(J(Jis, nurseril:8 and kindergartens in I'U>W f 'd . . 
IJ ep1 ernie ; 
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(6) Ho~pital treatme.nt of patients; 

(7) Pre,ventive vaccination; 

. (8) Organisation of sero-prevention by means of the serum of convalescents. 

We shall revert to certain points of detail in special chapters . 

• •• • •• 
The campaign against maternal and infant mortality falls naturally into three 

• parts : the protection of maternity, the protection of the infant, and the protection 
of the pre-school child ;1 our survey will therefore be divided into these three main 
chapters. But we shall. see that, as regards infants, it is an advantage to discuss 
separately mortality in the first seven days of life. as this is due to causes entirely 
different from those affecting the remainder of the first year and thus calls for different 
prophylactic methods. In practice,. the causes of this. early mortality are closely
allied to those of still-birth,· and these two questions should therefore be considered 
together... · . 

We nave adopted a common plan for the different chapters as far as the subject 
permitted. After a short mention of the mortality rates of the particular groups 
in question, we discuss the principal dangers and their medical and social causes. 
We then 'describe the way in which these perils· can be combated, reviewing the 
different· preventive methods and their value, showing how the material resources 
available should be organised and utilised, and defining the functions and duties of 
the different classes of medical personnel. Finally, in a general chapter which follows 
the three main special chapters, we deal with questions common to all three parts, 
particularly with the training of doctors, midwives and nurses from the point of 
view of social and preventive work ; we conclude with a general scheme for the 
organisation of maternal and infant protection, and for the co-ordination of this 

· work with other official and voluntary agencies. 

- . 
f Nolt b!l lho 1/tn•lh Strlrnn. - A memorondum on lbe by11iene or children or I!Chool a11e and 8tlolt'<<"'nl" 

will be prepnred by a Reporting Committee •r~l'iolly st'l up lor the purpo<~. -
• 
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I. MATERNAL \VELFARl 

Rate of ~laternal Mortality. 
Dan!rers 
:\laternal ~lorbidity. . 
Caust"s of :\laternal ~lortahty and l\lorbidit y : . 

(a) ~ledical Causes : 
Puerperal Sepsis ; 
Tox:emia; 
Difficult Labour ; 
H:emorrha!re ; 
)liscellaneous; 

( b j Economic and Social Causes : 
Housing and Sanitation ; 
Employmt>nt. 

Reduction of )laterMI )lorbidity and :\lortality : 
(.1) ~ledico-social Enadments for the Protection of 1\latt>rnity : 

Compulsory :\otificalion of Puerperal Sepsis; 

(b) Pro,·ision of Facililit>s for Advice and Treatmt>nl: 
Pre-natal Supervision : 

The Pre-na I al Clinic : 
(i) )ledical Work; 

(ii) Educational and Social Work; 

Organisation; 
Po>t-natal Supervision : 

)lalernity Hospitals; 
Homes for Infants and for :\lot hers and Babies; 

(~) High Standard of Professional Education for Doctors and Midwives; 

(d) Education of the Gf'neral Public. 

Aoortion and Contraception. 

It is beyond doubt that many maternal deaths might be avoided and that much 
;;ickness might 1e prewnled if it were possible to secure for all pregnant and partu
rient women adequate medical, nursing and domestic attention. The prevention of 
"h;;letric disaster is not an altogether simple probl•)m. It depends parLly upon the 
pr<Aessional skill of the dm·Lor and midwife; partly on the provision of facilities, such 
as hospital accommodation. mr~dieal or nursing attention, elc., for lJJC patient unable 
to ;;e<:ur<! these for hr,rself; anrl to no small extent upon the willin~ness and intelli
~·:we ,,f the patient in ~e<:king and following such adviee as is available for her. 

It will be tonvenient to con,irler in the first plar:e lhe incidence of maternal 
rnr,rt~lity and s<,me of its eauses, and subsequr,nlly to sug-gest ways in w!&ich an 
dT•,.,:tJve mal<:rnity servi•:e may be buill up. 
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RATE OF MATERNAL .MORTALITY. 

· By the maternal mortality rate is rrieant the death rate which is directly or 
indirectly due to childbearing. This rate shows considerable variation in different 
countries, but it is doubtful whether the statistics published are prepared in such 
a way as to enable accurate comparisons to be made between the figures given for 
different countries ; this question should be the subject of special statistical investiga
tion. Generally speaking, in most countries the matP.rnal death rate appears to be 
relatively stationary. It shows little tendency to decline, indeed in some countries 
it is rising rather than falling. 

·-
DANGERS. 

Most deaths due to childbirth may be classified in three. groups : 
(a) Deaths due to puerperal sepsis, including all local or general infections 

arising in the generative tract as a result of abortion or parturition; 
(b j Deaths directJy due to obstetrical causes -which may be traumatic, 

including difficult or complicated · labour, ante-partum or post-partum 
h~morrhage, etc., or toxic, including toxremias of pregnancy, etc. ; 

(c) Deaths due to associated disease which is accentuated by the fact 
of pregnancy - e.g., tuberculosis, heart disease, etc. - or which is particularly 
serious when occurring at the puerperal period - e.g., influenza, scarlet fever, 
measles, etc. -

All these groups are of interest in relation to maternal welfare, but deaths in 
groups (a) and (b) are those which are most important from the point of view of 
practical prevention. 

.MATERNAL MORBIDITY. 

The maternal death rate may be regarded as an index of the physical damage 
caused by pregnancy and childbearing, and it provides a fairly accurate return as 
to the number of fatal cases. But to these actual deaths must be added a far larger 
number of cases in which non-fatal injury has resulted from childbearing. l\lany 
women survive, with greater or less permanent or temporary incapacity, conditions 
which prove fatal in other~. It is quite impossible to estimate at ;,~.II exactly the 
amount of such injury. l\luch of it is unnoticed or unrecognised at the time of 
confinement, and many women regard weakness or pain as an inevitable result of 
bearing a child, and therefore take no trouble to seek medical advice. But judging 
by the large proportion of patients in attendance at gynrecological clinics who require 
treatment to remedy injury caused by previous childbirth, the total amount of 
damage must be high. Much of this could be prevented by skilled care before or 
during parturition or by adequate examination· and treatment afterwards, and such 
attention wou14 unquestionably prevent a great deal of unneeessary physical disability 
and suffering among women. 
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Tho> relation of still-births and neo-natal mortality to maternal mortalit~ is 
Ji:<cussed in the following chapter. Here it is only necessary to refer to the obvwus 
association between maternal ill-health or injury and the effect upon the fcetus . 
. \n illness. such as toxa-mia, for example. may injure the child as well a_s the mother; . 
ditl1cult labour not infrequently leads to infant death before or after birth. In such ' 
circumstances, the safety of the ehild can only be secured indirectly through measures 
designed primarily to benefit the mother. · 

CAU5E5 OF ::UATER~.-\L ~IORTALITY A~D 1\IORBIDITY. 

These may be (a) ml'dical or (b) gPncral, including social, economic, and 
em·ironmental causes. 

(a) ~lEDICAL CAtSES. 

From the point of view of the prewntion of maternal mortality, it is the obstetrical 
causes of death which are of most importance. If the patient is already suffering 
from some serious disease when she becomes pregnant, the treatment. she requires 
i,- mainly for the primary illness, the pregnancy being incidental, and its management 
depends upon the gPneral physical state of the woman. It is essential that a woman 
suiiering from tuberculosis or heart disease, for example, should be under clTective 
treatment during her pregnancy. · 

Deaths from obstetrical causes may be divided into four main groups - namely: 
puerperal sepsis, toxa-mia, difficult labour and h<emorrhage. A certain number of 
additional deaths occur from miscellaneous causes, but may perhaps be disregarded 
in framing a scheme for general maternal welfare. 

Puerperal Srpsis. 

Puerperal fever leads to more deaths and more injury than any other complication 
of childbearing; but it is one of the causes which it is most easy to prevent by observing 
antiseptic principles. the favourable results of which have been so strikingly 
demonstrated since their introduction. The infection may be localised or general. 
It is usually due to the access of pathological organisms (most commonly a h~molytic 
>lreptococcu~) to an unh~aled wound surface in the g•merative tract at the time of 
a premature or full-term labour or during the puerperium (the raw surface of the 
rf!('~ntly denud~d placental site, lacerations_ of the cervix. vagina, perineum, etc.}. 
The result of the introduction of infection depends not only on the virulence of the 
infedin~r agent, hut also on the gefif•ral resistive power of the patient, and a serious 
inf.,dion i;; far more likely to oecur if the patient is exhausted by h;ernorrhage, or 
:.fle_r. a prolonged or diflieult labour which has involved much manipo~lation ancl 
brUismg or lacer:~tion of the tissues. 

The source o~ the infection i8 usually extrinsic, the organism being conveyed 
to ~he woman durmg or _after labour through the hands of the attendant, by the use 
r~f tmperf<!ctly cleanB<!d mstrumenb, by unslerilised dresRiugs, by the woman's own 
~•nC!~I "· an_d ;;o frJrt.h. Th<!rc may tu~ an intrinsic infeelion from organisms present 
10 llo•! vagm:~. blo•Hl ''r dS~!Wiwn!, or a true autog .. rHHI~ inf1!d.ion frorn a s"plie fOI:Ul!, 
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for example the teeth or tonsils, in the woman's own body. U is possible for infection 
to be caused by a healthy " carrier " who harbours hremolytic streptococci in, for 
example, the nasopharynx. ' 

Effective ante-natal. examination and- supervision should enable the doctor to 
• foresee exhausting or difficult labour, which not only favours the introduction of 
infective organisms, but reduce~ the c-apacity of the patient to resist them, and to 
take the necessary precautions to deal with local foci of infection (teeth, tonsils. etc.). 
For the same reason~ it should be advised that sexual intercourse should cease six 
weeks before parturition. Careful obstetric technique at the time of delivery, the 
avoidance of unnecessary examination or operative procedure, and skilled nursing 
during the puerperium, should reduce the danger of infection to a woman, while the 
immediate isolation of a patient found to be suffering from puerperal sepsis, even 
of a minor degree, would prevent communication to other patients.- Sepsis is well 
known to be the chief risk incurred when attempts are made to interrupt a pregnancy 
by artificial means. This risk is never negligible even when due surgical precautions 
are taken, and wheri the attempt is made hy the woman herself or an unqualified 
abortionist it is proportionately increased. 

Toxremia. 

Albuminuria followed by eclampsia is the commonest manifestation of toxremia, 
·though other forms leading to ante-partum hremorrhage, hyperemesis gravidarum, 
chorea and mania, etc., occur. Eclampsia can be prevented almost entirely by ante
natal supervision (examination of urine, estimation of blood-pressure, etc.) and treat
ment including, as certain experiments have shown, a special diet adopted in good 
time, provided the patient is willing to accept and follow advice. 

Diflicull Labour. 

This may be caused by disproportion between the freta! head and the pelvis 
due to an over-large or post-mature fretus or a contracted pelvis. There may be 
delay due to multiple pregnancy; to a persistent occipito-posterior presentation or 
other malpresentation of the fretus ; there may be obstruction from a tumour or other 
cause. l\lost of such conditions may be detected during pregnancy and suitable 
treatment. recommended. 1 It is essential that. any operative measures, at whatever 
stage of the pregnancy they are undertaken, should be carried _out in hospital and not 
in the patient's own dwelling, particularly in emergency cases of obstructed labour for 
which the patient has made no previous preparation. · If motor transport is available, 
it is often far safer to remove the woman to a· hospital, even a comparatively di~tant 
one, than to attempt difficult obstetric work in unsuitable f'urroundings. 

ll;emorrhage. 

This is a Jess controllable cause of death than the conditions already mentioned. 
It is often impossible to foresee ante-partum hremorrhage, and the remedy here must 

. t True prophyla'i' in lh• t'n<e or contrnch·<l p~h-is du~ to rickrts ,huul<l or cuur:-e !10 back lo th~ 
pnli<mL'a earliest youth. 
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be prompt treatment in hospital ralht•r than any actio~ taken by t.l~e ~lb:t.et.rician 
befort'hand. Post-partum h;l'JUorrhage can often. be a\ o1ded by pre\t ntm., exhau~~ 
tion and fati!!ue. but, if it occurs, prompt and ngorous treatment by the doctor Io 

demanded. ' 
.\1 iscellancvlls. 

Certain infectious diseases such as inlluenza, scarlet fever, typhoid fever, undulant 
f.,,-er, etc.. contracted by a pregnant or parturient woman may ass~me . an 
exceptionally serious character or lead to the death of the fo•tus. In ~asc of t'pldt•nucs, 
special care should therefore be taken to proteet pregnant or parturient women from 
infection. 

The existence of acli\·e pulmonary tuberculo:-:is in a pregnant woman may 
render necessary an interruption of pregnancy ; in any ca~e it will nec~~sitate the 
strictest measures being taken to protPct the child at the time of partuntwn. 

Ad.equately compensated heart ane .. tions may not be aiTected by prrgnancy 
or parturition; but they require to be watehed during this period. . . 

Tumours of the uterus and 0\·aries and deformity of the pelvis, whu;h may 
render parturition difficult, should be detected before or during pregnancy in order 
that the appropriate treatment may be given in time. 

(b) Ecoi\"O)IIC A:\ o SociAL CA t"sEs. 

The circumstances under which a woman lives, the state of her health and nutri
tion during childhood and adolescenre, her daily life and occupation, may all exercise 
some, though often a remote, effect upon her .health during pregnancy and child
birth. _\ny conditions which prevent the full physiological development of Lhe 
growing girl may have an injurious eiTect from the obstetric point of ,·iew. :\lalnutrit.ion, 
for example, whether due to insufficient or unsuitable foool, to lack of cxer .. ise 
and fresh air, or to unsatisfactory hygiene, may cause stunted growth and general 
physical weakness. Rickets in childhood is one of thP. causes of bony deformity, 
including pelvic contraction which may give ri•e to difficult labour in latP.r life. 
Osteomalacia is another well-known cause in certain countries. 

The chief social conditions whieh may afTed childbearing are, first., housing and 
sanitation, and secondly employment, and Loth of the.o;e are to some extent dependent 
upon poverty. 

llu11sing and Sa11ilalion. 

A sanitary, wholesome dwellin~ is of obvious importance at the time of the 
C<Jnfinement. quite apart from its efiect upon the general health of the inmates. It 
enables the labour to .Le co.nducted with due regard to anti~eptic principles, while 
extraneous sourees ?r •n~<!eliOn ~r~ rcdw;ed: Overcrowding, lack of prop1~r disposal 
of ~ewagc or refuse, ms~mtary pnviCs, defective water-supply, li~hting and ventilation, 
are. usua~ly aeeornpamed by a low standard or cleanliness, and are all conditions 
wtur::h m•g-ht favour the__introduetion of infection at the lime or confinement. One 
\\()U)d thcrd~Jre expeel the ineid<!nee or puerpera) fever to be high in such ciri:Um
,law,.-!S. It Is, h()WC\'f!r, Wt!ll known that a woman ddiver•!d in the most d"[lloraLic 
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surroundings often makes a perfect recovery, whereas a clean, convenient dwelling 
is no bar to the occurrence of sepsis if infection is introduced from without. It is, 
however, obvious that uncleanliness and lack of convenience!f and facilities must add 
enormously to the difficulty of applying effectual antisepsis, and especially to the 
'risks of any operative procedure. 

Therefore if the home conditions are unsatisfactory, every endeavour should be 
made to obtain better accommodation for the patient before attempting delivery, 
even in normal cases, while if any complication is anticipated, nothing should be left 
undone to secure removal to hospitaL · 

Employment. 

The industrial employment of women may affect maternal welfare indirectly 
or directly. Indirectly the work they do may be such as to result in displacement of 
the uterus and weakness of the pelvic organs and of the muscles of the abdomen 
and the ·uterus. . Further studies are necessary to throw full light on these important 
problems, which are not yet sufficiently understood. The aim of industrial hygiene 
must be to mitigate these harmful effects. 

As regards the influence of physical effort. on pregnancy itself, the data available 
seem to show that a prolongation of labour and a reduction in the weight of the new-. 
born infant may be the direct consequences of work continued until the moment of 
delivery. The effects of work on abortion, labour and pathological parturition are 
not sufficiently known, and the different factors require further study. 

It may often be better that.the woman should conti~ue familiar work at a regular 
wage rather than restrict herself to domestic duties which may actually be more 
exacting. But precisely what kinds of work are harmful, and in what way, remains to 
be elucidated. · 

In any case·, the employment ot the pregnant woman should be under observation, 
whether the work is done in her own house or elsewhere, so that relief may be found 
for her if she begins to suffer from undue fatigue or excessive strain. 

Pregnancy in the unmarried woman is not in itself more hazardous than in the 
married, but the desire to conceal the condition not only leads to attempted abortion, 
but may prevent the future mother seeking advice or making due preparation for 
the birth. 

REDUCtiON OF MATERNAL 1\IORBIDITY AND MORTALITY. 

The causes of maternal mortality and morbidity being partly social and partly 
medical, it follows that measures which may serve to reduce sickness and death 
among mothers must be such as will improve the medical and nursing services for 
maternity, and will also educate the woman and her friends to realise the value of 
early, frequent and continuous supervision, careful treatment and efficient obstetric. 
assistance. These measures may be divided into : 

(a) 1\ledico-social enactments for the protection of maternity; 
(b) The provision of facilities for supervision and treatment ; 



(c) 
;;o as to 

(d) 
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_-\ high standard of professional education for the doctor a-nd midwife, 
ensure ~uitable ob~tetric attention; 

The education of public opinion. 

(a) ~[EDICO-SOCIAL E:'IACnlE:'IT~ FOR THE PROTECTI0:--1 OF ~LHERNITY. 1 

11. is desirable that the mother should Le assured of a sufficient period of rest 
from undulv heavv or unsuitablt' work bnlh bdore and after the birth of her shild. 
_-\s far as ~mploy;d women are concerned, it is possiLle by legislation ~o prohibit 
employment for a certain period before and _afte~ confinement and dJsmJssal _on 
account of ab;;ence due to pregnancy; such le~JSlatwn does not benefit the marned 
woman who is only engaged in domestic work, whose case mm•t also be taken 
into consideration. and it cannot ea;;ily be enforced unless adequate financial provision 
is made to replace the wages which would othcrwi~e have been earned. 

The object of measures of this kind is not merely to a~sist the mother over a 
diif:cuTt period, but also to safeguard her health and to raise the standard of midwifery 
practice and of infant welfare generally. Therdorr, in any case, a condition of granting 
assistance for women in childbirth together with an allowance during lactation must 
be that adequate medical and social supervision should be maintained. Otherwise 
there will be no satisfactory return for the heavy financial expenditure involved. 
It may. for example, be desirable to gi,-e certain benefits, such as midwifery or medical 
att.=ndance, as part of a maternity service rather than as a cash benefit, and to require 
the woman to remain under suitable supervision before confinement, and to place tht: 
child under regular medical supen·i:;ion afterwards. 

\'oluntary associations which are in a position to supplement as~istance given 
by the State or by health authorities should be invited to co-operate closely with 
the official organisation in order to secure a wise distribution of the available money 
and to prevent overlapping of benefits or anything in the nature of indiscriminate 
charity. Such associations should also aim at the promotion of hygiene and preven
tive medicine generally and not merely at the assistance of individual persons. 

~lo~e co-operation between health services, sickness insurance institutions, private 
a;;socJallons, etc., may be ensured by " Co-oper<Jtion Committees ", whir~h have been 
found useful in certain countries. 

Compulsory Solificufion of Puerperal Sepsi.~. 

Puerperal sepsis being the most common complication which has to be dealt 
"'ith, brJth from the point of view of pr~venl ion and of subsequrmt treatment, it is 
neceso,ary to have a_ccurate information as to its incidrnee in ho~pilals and in private 
hrJuses, and. for Uu~ reason, puerperal sepsis should be made a notifiable disease. 

-.. I~ :orne countr1es whr!~e nrJlifir:ation of '' puerperal fever " has berm attempted, 
Uu, _ ha, proved only parllally suce,!ssful, beeau.;e onlv the most sr!vere or even 
rnonbund cases have been reported, the slighter form~ of i.nfeetion escaping unnotified. 

1 
See al&:l) "\\"aAhi~on ConventilJn •• anft "Sodal ln'-urHnf;e ", page' 1J ond 10. 
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Unfortunately, there is a certain stigma attaching to t.he occurrence of puerperal 
infection, axid no doctor or midwife is anxious to have it known that a case has occurred 
in his or her practice. Therefore if the diagnosis is doubtful, the natural tendency 
,is to consider t.he symptoms due to some cause other than infection and to refrain 
from notifying the disease. Such incomplete notification is, however, almost useless. 
It not only fails to furnish the mformatio~ needed to control the spread of infection, 
but the Public Health Administration has seldom any opportu.nity for offering treat
ment to women who are unable to provide this for themselves until it is too late for 
·such treatment to be effective. 

On account of the difficulty of framing any narrow yet sufficiently comprehensive 
definition of puerperal sepsis to give clear guidance as to the condition to notify, 
it has been found useful to select, without regard to the cause of the fever, the most 
common and obvious symptom associated with puerperal sepsis- namely, pyrexia
and require this to be notified, if it occurs in any woman, say within twenty-one days 
of abortion or childbirth. It is true. that some cases of true puerperal sepsis are not 
fehrile,_ and that in febrile cases the pyrexia is caused by some relatively unimportant 
infection (e.g., B. coli or mastitis); but having regard to the importance of obtaining 
early "information as to all puerperal infection, it is better to receive too many rather 
than too few reports and, on the whole, the notification of puerperal pyrexia rather 
than puerperal sepsis is probably the best way of obtaining reasonably correct informa
tion as to its incidence and location. The_ type of pyrexia to be notified should be 
accurately defined and the temperature should be taken in the rectum and not in the 
mouth or axilla.l 

Having obtained early information as to cases of puerperal sepsis, the business 
of the Public Health Administration is, first, to ensure that the spread of infection 
shall be prevented, and, secondly, that arrangements have been made for the patient 
to receive such medical treatment aqd nursing as she requires. If the patient is 
at home, the midwife in charge of the case must either discontinue her attendance and 
disinfect herself thoroughly before going to other patients, or must give 
her whole time to the care of the infected woman. Enquiry may be made from 
the doctor who is called in whether he is satisfied that his patient has all thatshe 
requires, a_nd, if not, whether she is in need of more highly skilled nursing, tha:n the 
midwife can provide, whether it is desirable for her to be transferred to hospital 
for treatment, or whether any special bacteriological or pathological investigation 
should be made. Steps should then be taken through the health centre to see that 
what is necessary i:; done. 

Puerperal sepsis should seldom occur in a maternity hospital, but will inevitably 
arise from time to time, and then the question of preventing the. spread _of infection 
becomes a matter of great importance. Overcrowding in the wards, and lack of 
suJricient air or scrupulous cleanliness, predispose to the incidence of iJ!-fcction. Any 
carelessness in the technique of delivery or in the subsequent nursing of the patient 
naturally increases the danger. All potentially septic cases (e.g., abortion, or patients 
who have been examined before admission, etc.) should be rigidly excluded from 

1 In England puerperal scp•is is deflned ns : . "Any febrile condition • • . occurring in a woma'n 
within twenty-one llnys orto•r childbirth or miscarriage in which a tempnature or 38• C. or more has been 
su•tnin~d rturing n periotl of tw~nty-four hours or ha~ recurred during t.hat period". • • 
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the ·' clean " wards in the hospital. Should puerperal p~rexia_ ot.:cur in .a. mater~ity 
ward, the patient should be isolated at once for observatton without wailmg until a 
definite diagnosis has been made. 

(b) PRonsw;;.; oF FACILITIES FOR AoncE ..1.:-;o TnEAT~IENT. 

Pre-natal Supat•ision. 

It is becoming generally recognised that midwifery should not only include pro_Per 
attendance at childbirth but that supervision should commence as early as possible 
in pregnancy and continue until the woman is fully re;tored _to health af~e.r delivery. 
This pre-natal and post-natal attention naturally places considerable addittonal work 
and responsibility upon the doctor and midwife, for which the woman is scl_dom able 
to pay adequately. For this reason. and also because pre-natal care 1s largely 
concerned with the social as well as the medical asprct of midwifery, much of the 
organisation of pre-natal supen·i~ion should devolve upon the Public Health 
Administration. 

The reasons for pre-natal supervision are now fairly well under,;tood. · The 
purpose of physical examination is to ensure, as far as possible. that complications 
of pregnancy shall be detected and treated as soon as they become evident, and that 
probable difficulties in labour should be foreseen and dealt with. Eclampsia, for 
example, may be almost entirely prewnted if treatment is available when symptoms 
first appear; or the dangers of difficult or obstructed labour may be avoided if th(• 
condition is recognised in time to enable the advantages of induction or ( :;rsarran 
section or other treatment to he considered. .-\gain, the early and regular treatment 
of syphilis would benefit the child as well as the mother, and attention to a gonorrh(('al 
discharge or other inf~>cli\·e condition may prewnt subsequent puerperal srpsis. 

Pre-natal Clinic. 

The pre-natal clinic has a twofold function : 

(i) Jledical, induding the examination and routine supervision of the woman 
from the point of view of her general health and special condition, and also 
arrangements for local, general or obstetric treatment which may be refjiiired eilhrr 
;.t the dinic or elsewhere ; 

(ii) Educational and social, ineluding the pracr.ical teachin" and advice "ivcn 
t•J U~" mother at the clinic in regard to the managf!ment of her ow~ health and that of 
the l~tfant, and the syslf·malic visi~i~g of all women throughout lhrir pr<'gnancy, 
~ ~h;.t r(~gu1ar altendan•·e a~ th .. dm1c may br~ secured and r•~lid !liven for domestic 
dtfft<:ulty nr hardship. 

Pre-natal clinks may r!ither be alladu~d to maternity hospitals in which case 
lltr:y can also se.n:e as consulting clinics for difficult cases referred bv 'private doctors 
r,r from uther chmcs; o~ may he established in connection with heallh cPnlres as part 
••f the mav:rnal and child wrMare wrtrk whif'h is carried on at the centre. A woman 
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should be specially en!:ouraged by visiting nurses and midwives to report her 
pregnancy to the doctor at the clinic as early as possible. Part of the "maternity 
benefit " or other money grants given in connection with maternity may be made 

.,dependent upon notification and examination at a pre-natal clinic, say before the 
fifth month of pregnancy, unless there is some good reason why this was not possible. 
The notification of pregnancy is a measure which has been recommended by some 
experts. · 

But pre-natal supervision must be fully effective, since inadequate care might 
· easily create a sense of false security. There must be regularity of attendance 
at the clinic. It is not enough for the patient to come once for examination and 
then do nothing further. She may be perfectly normal at the fifth or sixth month 
and yet develop some dangerous pathological condition subsequently. Therefore; 
although in the majority of cases the remainder of the pregnancy would be uneventful, 
in a few, the continuance of watchful attention can be the only chance of saving 
the life of the mother ·or the child, and for the sake of these few, all women should 
be encouraged and pPrsuaded to take full advantage of the advice offered. 

OrlJanisation. 

The clinic will not Le successful unless it is properly organised, and the following 
notes may be useful as indicating the minimum requirements in regard to premises, 
staff, routine work, etc. 

Premises.- Elaborate accommodation is not necessary, but due privacy should 
be secured for each woman, both for undressing and for the medical examination. 
Sanitary provision is required and a small clinical testing-room where specimens can 
he examined forthwith. 

. Slalf. - The doctor in charge should be trained and experienced in obstetrics 
and in pre-natal work, and should fully understand the scope and importance of pre
natal supervision. A woman doctor is often particularly· successful in obtaining the 

· confidence and trust of the patients who attend the clinic, an important matter as 
attendance is voluntary and the women must be persuaded rather than compelled 
t.o follow advice, the value of which they may not altogether appreciate. 

·The doctor should be assisted by a trained visiting nurse, and it is often useful 
to attach a well-qualified midwife to the staff. In a large clinic further assistance 
will be needed for clerical and educational work: · 

Pre-natal Examination. -At the first visit, a full medical and obstetrical history 
should be taken and a physical examination made. This should include an estimation 
of the blood pressure as a standard for future re'erence, examination of the urine, and 
whenever practicable a sero-diagnostic test for syphilis. The heart, lungs and digestive 
system should be investigated ; the teeth should be looked at and arrangements 
made for dental treatment if required ; search should also be made for vaginal discharge 
or other possible foci of infection. If signs of organic disease are di,.covererl, 
appropriate steps should be taken for suitable treatment elsewhere. 

From this time onward, the urine should be regularly tested and the· patient 
should remain under the general observation of the doctor or midwife at the clinic . 

• 



-Durin!!' the last montli, the urine should be exa_minr~ weekly and the blood p~ess'!re 
I . t 'k d at about the thirty-fourth to thJrty-sJxth week, a careful exammatwn 

a ~o a en. an ' I . f th I d t should be made to ascertain the position of the f.:ctus and the re atwn o e 1ea .o 

the pelds. 1 h · ·' ·1 
.\dvice should be given in regard to diet, exercise, rest, genera . ygJCne, ua1 y 

routine, etc. If the confinement is to take place at ~wme, the dwelhng should be 
inspected and the woman instructed in the prep~ratwns she should make for her 
confinemrnt and for the clothing and care of the mfant. 

Co-Qpaaliotl 11•ilh Priz•ale Doclors and Hospilals. - Rec~rds ~hould be kept of 
all observations made at the clinic, and these should be available to any doctor or 
midwife who may be in charge of the expectant mother. Private dodors should 
he invited to send their patients to the clinic for superYision and should then ~e l~ept 
regularly informed of any special advice given or treatment recommended .. llhJ~,·Ives 
should also be made welcome at the clinic and encouraged to accompany lhe1r pat1ents. 

The clinic should be in close touch with maternity and other hospitals to which 
patients requiring treatment rna)' be referred. · 

:\o treatment should usually be given at the clinic other than minor treatment 
which can be carried out by a nurse . 

. \ny subsidiary assistance, such as the provision of milk or additional food, or 
the supply of temporary domestic help for the woman who is incapacitated through 
illm·,os or poverty from making arrangements for herself, may be organised through 
the social sen.;ce work of the health centre. 

Post-natal Supen•ision. 

A woman may sutTer from injuries received during her confinement (e.g., 
lacerations of the perineum or cervix) which have been untreated or have not 
complttely healed at the end of the lying-in period, or the uterus and pelVIc organs 
may not be fully restored to normal. It is often difficult to deled this within a 
week or two of delivery and therefore it is very desirable that the mother should be 
carefully examined about six weeks afterwards, by which time normal conditions 
should be re-established. Though not necessarily serious in themselves, such injuries 
r1fl.;n giYe rise to considerable weakness, discomfort, and even pain, while a chronically 
unhealthy condition of the cervix may predispose to malignant disease in later life. 
Early treatment is likely to be effective. Therefore it is important that women 
shall be encouraged to go back to the clinic for post-natal examination in orJer that 
any damage or pathological weakness may at once be detected and rectified. 

This should_ be impressed upon the woman herself and also upon the midwife 
and the doetor m charge of the confinement. The examination can most. suitably 
he. mad.; at the pre-natal clinic where the woman is already known and where a 
r<.:•:<Jrd of her previou5 health is available. The staff of the pre-natal clinic should 
Uwrdr1re make sure L_hat this ~r~st-natal supervision i~ carried out by the attr-nding 
dr,r·lr,r, or should exr:rc1se SUfH!fVISIOn themselves. A part from an obstelrir examination, 
the. Tn<Jlher frequr:ntly needs advice as to the managPmr-nt of lwr own Jwa!Lh 
dunn~ l•rea,t f•:eding. This, however, can best he given nt l11e infant consullalion 
lrJ wtuch >hr: takr:s her baby. 
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Maternity H ospitah~. 

The normal delivery may properly take place in the woman's own home if she 
,wishes to remain there. If the home is for any reason unsuitable for a confin'.lment 
(overcrowding, dirt, poverty, isolation) or if there is reason to anticipate any complica
tion, arrangements should be made, whenever possible, to send the woman in good 
time to a maternity hospital. In the vicinity of the larger towns, this is comparatively 
easy, but there may be.no hospital accessible to many villages or people living in 
sparsely populated rural districts. In such circumstances, the Public Health 
Administration should consider whether it is practicable to set up a small maternity 
home containing a few beds, in association with the health centre; and in charge, 
and under the st1·ict supervision, of the dir~ctor of the centre and his staff, assisted 
per~aps by the communal midwife, for women from the district served by the centre 
who cannot safely be confined in. their own homes. The importance of preventive 
medicine should be fully recognised by the staff of the maternity hospital and it 
should be, not only a place of treatment, but also a place of education in the first 
principles of the care and management of infancy. 

Homes for Infants and for Mothers and Babies. 

There must also be maternity homes capable of admitting pregnant women for a 
prolonged period either for economic or social reasons (destitution, illegitimate birth), 
or for medical reasons (need for special attention or permanent supervision). These 
institutions may be attached to lying-in hosvitals or vlaced under the direction of 
the maternity services. It may sometimes be useful to make arrangements for women 
to work there (workrooms). 

(c) HIGH STANDARD OF PROFESSIONAL EDUCATION FOR DOCTORS AND MIDWIVES. 

We shall revert in the last chapter to the training to be given to the staff 
responsible for maternal welfare and, for the moment, we shall confine ourselves to 
the duties of the midwife. 

The place of the midwife in a scheme for maternal,welfare needs careful consider
ation. One of the chief reasons in favour of the employment of midwives is that they 
do not come in contact with persons suffering from infectious diseases and, further, 
that they can devote all the necessary time to the care of women in childbirth. The 
midwife's position varies in different countries. In the United States of America, 
for example, she is not as a rule officially recognised. In the Netherlands, on the other 
hand, she is given a three years' training and conducts most of the cases of normal 
midwifery. In most countries her usefulness is not called in question. 

Midwifery is an ancient profession and the midwife continues to exercise her 
calling with greater or less skill and under more or less strict supervision, especially 
in rural districts where doctors are comparatively scarce. The desirability of 
improving her· training and of raising her status and remuneration is grnerally 
recognised. · 
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The future of the midwife must, howen·r, be considered in relation to the. 
development of modern midwifery, and. especially pre~nat~l care. As long as t~e 
actual delivery was the only ~ve~t of _1mportanc~, th.ts mtght. properly be left m 
normal cases entirely to the nudwtfe wtthout medtca! mterventwn, and the greater, 
the technical skill of the midwife, the better for the patient. There was, in fact, 
room for an independent non-medical praclition('r in this narrow speciality of medicine. 
But now that the importance of pre-natal care is recognised, togdher with the closer 
relation of obstetric treatment to general medicine, the position is altered. Pre-natal 
super.-ision can only be carried out adequately by a doctor because its ~cope is far 
beyond the trainin"' of any midwife or nurse, however competent, and, although 

• 0 • 

the midwife can give most valuable assistance to the doctor, she can never safely 
replace him. Thus the midwife is likely gradually to lose her position of independence 
and isolation and become a member of the maternity service, co-operating on llte·one 
hand with the doctor to whom she is ultimately responsible, and on the other. with the 
visitin"' nurse who will assist her on the social side of her work, and will inherit from M . 

her the supervision of the new-born infant. This does not mean that the midwife 
need, or should, be superseded in her function of attendance at normal delivery -
indeed, there are many reasons for hoping that this will be extended -· but rather 
that she should be relieved of responsibility that should not fairly be placed upon 
her and. at the same time, given a better social and professional status than she 
usually enjoys at the present time. For this, it is necessary that her knowledge 
should be kept constantly abreast of all the requirements of modern hygiene, and thnt 
she should only be allowed to practise if she holds a Government diploma. 

(d) THE EDt:CATION OF THE GENERAL Pt:BLIC. 

It is useless to provide facilities for pre-natal supervision and the modern 
treatment of women in childbirth if the mother herself refuses to take advantage 
of them and continues to em ploy the untrained " handywoman ". ~I uch of the 
morbidly associated with childbirth can be directly attributed to the iunorance or 
prejudice, or even to the mere inertia, of the mother, or sometimes to

0 

a sen~e of 
mis~~en shyness or modesty which prevents her from consulting a doctor about her 
condttiOn: One of the tasks, therefore, before any health organisation or centre is 
the creation of a more enlig~tened public opinion in matters of maternal welfare. 

Individual leaching can best be given at the pre-natal centre or in the woman's 
own home by the doctor or visiting nurse, or the midwife attached to the centre. 
Communal instruction can be organised in connection with the health centre as part 
of_ ~ene~al. health propaganda. The cent_re often poss~sses a museum of popular 
l~~ g~ene, stmple lectures and demonstratwns can be gtven or educational cinema 
f1lms can be s~,own: A ~ravelling van equipped with pictures and models to illustratP 
l<:du_res or dtscusswns Js a most valuable means of providin" instruction in rural 
dtstnds. 0 

ABORTIO:'\ AND CONTRACEPTION. 

Both these subject~ have aroused considerable interest of late • d · 
e<mntri• • th t" ( L th b . · ' · ' years an , m many 

''• e prar. u:e o o a ort10n and contraception ha~ in<:rPasPri or at least 
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has become far more openly· discussed. Exact information as to the prevalence of 
either is obviously difficult, if not impossible, to obtain. 

From ~he standpoint of maternal welfare, apart from any moral or legal objections, 
abortion must be regarded as associated with considerable danger to health, mainly 
on account of the sepsis which not seldom accompanies it, and also because of the 
unhealthy condition of the pelvic organs which may be one of its sequelre. . 

Salpingitis or pelvic infection may be set up which may lead to chronic invalidism 
and permanent stetility, and serious damage to the liver and kidneys may be produced 
by certain chemical abortifacients. . 

A threatened abortion often receives no proper medical attention, especially if 
the woman herself attempted to interrupt pregnancy, and the doctor is frequently 
not summoned unless acute septic infection intervenes. Cases of abortion are not 
usually welcome in the maternity hospital because of their potentially septic character, 
and increased hospital accommodation is urgently needed for these cases, so that the 
uterus may be properly emptied if the abortion is inevitable, and suitable after
treatment provided. Instruction should be given at the pre-natal clinic as to the 
dangers of abortion and the importance of seeking medical advice should it. occur. 

Apart from the practice of contraception for personal or economic reasons, it may 
be necessary to avoid pregnancy on account of the mother's own health, and in such 
cases it. is preferable to prevent pregnancy occurring at all rather than to interrupt it. 
But it is not sull1cient. merely to tell a married woman suffering fron;_t tuberculosis or 
heart disease or nephritis that she should not again become pregnant. It is necessary 
to explain exactly what steps sh'e and her husband should take to prevent. this from 
happening. If the private doctor is not prepared to do this, the information can be 
given most appropriately at the health centre. · 
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Il. INFANT WELFARE 

E THE RE Dl"CTIOl'\ OF J:.iFA;I;T :\JoRTALITY 
:\IEASl"llES TO PRO)IOT •. 

i:3TILL-BIRTHS A:\D DEATHS OF I:-.-FANTS FROM BIRTH TO 0:SE ) EAR OF :\GE}. 

DanZt>rs due to Obstetric and Developmental, to Alimentary an_d lo 
-(a) The Reduction of Still-births and Early Infant l\lorlahty: 

Definition ; 
Causes; 
Preventive :'lleasures ; 

fbi Infant \\"elfare \from One 'Veek to Oite Year!: 
Special Danl!ers and their Causes; 
Prewntive :'llea'lures : 
:\ursing Allowances; 
Infant Welfare Centres; 
Hom<'s for :'\!others and Babies, or for Infants alonP; 
R.-sident :\urseries; 
The Boarding-out of Infants; 
Crech<'s, Day :\urseries. Rooms for Nursing Mothers; 
Hospital ServicP~; 
Prevention of Tub<'rculosis; 
Prevention of Syphilis; 
Slum Demolition ; 
:'\Iilk ; . 
Health Visitors (Visiting Nurses); 
Educational Propaganda. 

Infective Conditions : 

Infant welfare is governed by certain· general principles, though the precise 
measures taken to reduce infant morldlity must be adaptrd to the existing customs, 
to the exi3ting standard of public health, and to economic possibilities. In determining 
these principles, due account must be taken of the infant mortality rate in the district 
under consideration; the importance of this index was shown very clearly by the 
enr{uiry into infant mortality carried out in different countries in Europe and South 
America under the auspices of the League of Nations Health Organisation. A 
detailed study of the causes of still-birth and infant morl.ality is contained in the 
reports drawn up as a result of this enquiry (documents C 11.820 and C.II.908(1)). 
The frJilowing account is based on the experience gained in the course of that enquiry, 
and is intended for those countries, or rather those regions, having infant mortality 
rate:; ar,proximating to the rates found in the districts covered by the enquiry ; 
th'!sc r~l'!s ~ary from 50 to 200 per 1,000 (i.e., 50 to 2fXJ deaths under one year per 
1,(1(11) ltve b1rths), and to thesc must bc added still-births, varying from 23 to 64 per 
thrJusand live births. · 
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DANGERS DUE TO OBSTETRIC AND DEVELOPMENTAL, TO ALIMENTARY 
AND TO INFECTIVE CONDITIONS. 

Infancy must be protected against three main dangers : congenital and develop
mental defects, alimentary disturbances and infective disease. The first of these 
accoun1s for nearly all still-births 11nd for deaths in the first seven days of life, and 
as deaths in these two groups are generally attributable to similar causes, they may 
usefully be considered together. The other two conditions chiefly affect ·older 
infants. " Infection " covers acute or chronic infections, whether local or general, 
specific or otherwise, and in this connection diseases of the respiratory passages are 
the most important. Lastly, alimentary disturbances cover deaths due to faulty methods 
of feeding, which may or may not be associated with disease of the digestive system. 

The relative importance of these dangers in any district. varies considerably 
according to whether the local infant death rate is low, moderate, high or very high. 

Districts in which the mortality rate is under 50 per 1,000 are considered low
infant-mortality districts. Those in which the rate varies from 50 to 70 per 1,000 are 
regarded as moderate : those with a rate from 70 to 100 per 1,000 are considered 
high-mortality districts, while in districts where the rate exceeds 100 per 1 ,000 
mortality is regarded as very high. In low-mortality districts, the risk of gastro
intestinal disease is largely negligible, the neo-natal death rate being practically 
the only matter for serious consideration, so that this is the problem which should 
be emphasised in these areas. Where infant mortality is moderate, the risk in the 
early days of life remains undiminished, but the danger of infective conditions begins 
to play a fairly important part, while mortality from digestive disturbance is also 
manifest to some extent. Where the mortality rate is high, gastro-intestinal disease 
is added to the risk f~om both other i:auses, and plays, indeed, the most important 
part. Lastly, in districts where the mortality is exceptionally high, all causes operate 
together, but in even higher degree. These considerations may be taken as affording 
·a basis for general guidance. Thus, according to the infant mortality rate (and 
particularly the still-birth rate and neo-natal .mortality) in a specified <listrict, the 
relative importance of the different risks to infant life can be anticipated to some 
extent, and the direction in which efforts are chiefly required can be foreseen. 

We have thought it advisable to consider stitl-birth and early infant mortality 
in a special section, since they are largely due to causes entirely different from those 

·of infant mortality after the first week, and thus ca~l for separate preventive measures. 

' (a). THE REDUCTION OF STILL-BIRTH ANI! EARLY INFANT MoRTALITY. 

· De~nilion. 

The term " still-birth " is applied to a fretus which has never breathed, in 
accordance with the definitioq. adopted in 1925 by the Committee on still-births 
appointed by the Health Organisation of the League of Nations. Early infant 
mortality inc;:ludes all deaths in the first seven days of life, and is particularly high 
during the first three days. Still-births and early infant mortality are due to similar 
causes and should be considered together. · 

" I 
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For statistical purposes, it is sug_gested that_ th~ fi_gure~ for stih-hir~hs sho~ld 
be ·calculated not in relation to live btrths - whtch 1s 1rraltonal - hut m relatiOn 
to the birth of viable children. Still-births and infant mortality should he shown 
as a single rate; the rate would he determined by adding the figures for still-births 
and deaths under one year, and referring this total to the total figures for births 
following not less than twenty-eight weeks' pregnancy. The early infant mortality 
rate should be calculated- that is, the rate of mortality during the first week of life ; 
and, lastly, the rates for still-births and early infant mortality should he added together. 
This ~ortality rate indicates the extent of the risk to which these two groups are 
subject. _ 

.\mong children who die in the first week of life, a quarter are horn at full term, 
and three-quarters are premature infants. Ten to twenty per cent of all premature 
births succumb during the first week. Later mortality among prematurely horn 
infants, l\·hich is also of considerable extent and occurs chiefly in the first and second 
months, is due less to the congenital or development conditions than to alimentary 
and infective ailments. 

The magnitude of the risk during the first week of life is shown by statistics 
drawn up in accordance with the principles we have just laid down. At Berlin, 
for example, there were, per hundred births : · 

In 1922-1925 In 1926-1929 
Still-births . . . . . 4.0 3.9 
Deaths in the first week. 3.5. 3.3 

Total. . 7.5 7.2 
Deaths from one week to one year . 7.2 4.8 

Total. . - - . - . 14.7 12.0 

. ~arly infant morta!ity is higher than the deaths caused by the alimentary and 
mfecbve ~angers comhmed. T?e improvrment in sanitary conditions, which is 
expre_sse~ m a notable d~crease m the general infant mortality, has had no influence 
on sliii-b1rths and early mfant mortality. Such figures indicate that it is a matter 
of urgency to undertake effective m_easures to reduce this early infant death rate, 
and that. the methods employed wtll have t.o be altogether different from those 
commonly employed t.o reduce infant mortality as a whole. 

Causes. 

. Prematurity plays an important part as a cause of death in this group and it 
Is, therefore highly desirable t.o ascertain its incidence and principal 'causes. 
Unfortunately~ no accurate ~~res _are available on this subject. The causes of 
premature dehvery may be d1v1ded mto four main groups : 

(1) Chronic infections or intoxications of the mother (hyperemesis 
gravidarum, syphilis, poisons, etc.), eclampsia; 
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· (2) Co~stitutional weakness, anomalies in the position of the ovum, etc. ; 
(3) . Acute diseases (influenza, etc.); 
(4) Accidental-causes (traumatism, shock, illegal. operations, etc.). 

But the relati~e importance of each of these fou~ factor~ is ~ot known. In any 
case, it is certain that syphilis plays an. important part, as does eclampsia, and that 
preventive measures are necessary mainly in respect of these two affections. It is 
also possible that repeated slight injuries which a pregnant woman may easily incur 
during her industrial or household work may frequently be the cause of premature 
delivery. Particularly among women working in factories, slight placental h.emorrhage 
has been known. to occur as a result of trifling shocks, which are likely to lead 
in. the long run to the premature expulsion of the fretus. 

The immediate cause of the death of prematurely born infants is not always 
merely weakness, due to their early arrival into the world, as many succumb when they 
should be pelfectly viable. It is known that obstetrical injury leads in 111any cases 
to cerebral or meningeal hremorrhage which is the actual cause of death. 

· IJ! the early mortality of infants born at term, abnormal presentations and 
mechanical obstacles ·to delivery play. the most important part.~ Death is often 
due to cranial lesions or cerebral h.emorrhage. ·The more weakly the child, the 
greater is the danger of obstetrical injury. When the presentation of the child is 
normal, the difficulties of delivery may be due to : · 

(I) Disproportion betwen the freta! head and the pelvi"s; 
·, (2) Lack of elasticity of the soft ·parts ; 

(3) Weakness of the contractions. 

·As regards the first two points. the .age of a woman havmg ~er tirst child may 
be of considerable importance.· 

Lastly, compression of the cord, and asphyxia due to ohstruction ofthn respiratory 
passages, either of which may cause the death of a new-born infant, are also to be classed 
among obstetrical injuries. · 

The relation of still-birth and ·early infant mortality to the social position of the 
mother deserve to be more closely studied, (in connection, for example, with attempts 
at deliberate abortion). In particular, the influence of employment during the last 
month~ of pregnancy on t.he state of the child and on the delive1y requires furlht'r 
investigation.· It is held by some that a woman who works away from home is 
delivered earlier, and bears a weaker child than a woman who simply looks after her 
house; but accurate data in this connection are lacking. 

Statistics show more frequent cases of premature delivery among unmarried 
than among married women. 

Preventive Measures. 

The means which may be used to reduce still-births and early infant mortality 
are concerned primarily with the safety of the mother. rather than of t.he child, and 

I 
1 See also document C. H.821'. ,, 
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will be devised in accordance with the suggestio~s we have ~utlined i~ the chapter 
th terti on of maternity. By the- preventiOn of toxrenua or of d1fficult labour 

~:d b~ ~':suring to the woman good conditions for delivery, the _life of both m~t?er 
and infant can be sa,·ed. It is therefore unnecessary to recapitulate the gmdmg, 

·nciplcs we have already laid down, which are applicable as they stand to t.he 
~~uct.ion of still-births and early infant m~rta~ity. It may be well, however, to 
emphasise here certain points which more parllcularly concern the welfare of the 
child. · 

The areat. frequency of birth injury in children, which leads, not only to deaths 
in the first days of life, but also to non-fatal lesions such as a lesser degr~e of cerebro
meningeal hremorrhage, obstetrical paralysis, ~tc., raises the questiOn whether 
present obstetrical technique always takes sufficient account of the welfare of the 
infant or whether it would not be possible, while safeguarding the health of the mother, · 
to ad~pt methods which would, to a greater extent~ spar~ the child_. - It is for the 
ob~tetrician to decide whether the numerous mampulatwns pracllsed nowadays, 
or whether on the contrary, undue delay in taking action, may be the cause of 
maintainin~ a high incidence of traumatic lesions. In any case, midwives cannot 
too often be reminded to pay careful attention to the condition of the infant, ·and to 
call in the doctor whenever its life seems in d•mger. -

The detection and early treatment of syphilis in women is of even more impor
tance to the child than to the mother; great stress must therefore be laid upon the 
necessity of looking for this disease systematically at_ pre-natal consultations, of 
providing adequate curative treatment and of seeing tha.t this treatment is continued, 
possibly also in the interval between pregnancies, by the medical officer in charge 
of the clinic for venereal diseases. 

Lastly, premature delivery must be prevented by every possible means. At 
pre-natal consultations, care should be taken to discover and treat diseases of women 
liable to lead to- premature birth. Heavy work in the factory and in the fields 
should be reduced as much as possible during the latter months of pregnancy, and 
pregnant women should avoid contact with persons suffering from acute infections. 

It is desirable to organise arrangements for the safety of infants born prematurely. 
These should include active propaganda among doctors and midwives and nurses, 
warning them of the seriousness of this question and particularly of the importance 
of protecting the infant against chill and from ·the dangers of unskilled feeding and 
of_ inf~tive -conditions. The first attention to t?e b~by will usually be given by the 
~1dwif~ and she must therefore be thoroughly tramed m the management of premature 
mfants Immediately after birth. . In many cases it will be difficult to rear the infant at 
ho~e and, it wii_J then ha~e. to be taken to a suitable institution (maternity hospital 
or m~a_nts hosp1tal). I_t 1s Important that conveyance should take place under good 
condtllons. In matemtty hospitals and homes for infants, speciill provision should 
be. made_ for prematur~ infants, so that they can be protected against infection and 
can he g~ven human mtlk. In necessitous cases the cost of hospital treatment should 
be home by the public-welfare administration or by its social insurance institutions. 

Apart from the special arrangements for premature infants no new organisation 
n~d he_cr~ated for the p_revention of still-births and reduction of early infant mortality. 
The pnnctpal agency Jij the pre-natal con8ultation centre with its medical and 
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educational activities. It is here that the causes of premature delivery and the 
defects likely to lead to difficult labour should be detected ; it is here too that mothers 

·should be given information as to the care of their own health, should be made to 
understand the importance· of sufficient rest during the~months previous to delivery, 

0 and should, if necessary, be persuaded to undergo treatment for syphilis throughout 
·pregnancy. If there is no pre-natal consultation, it is usually the midwife who must· 
be ready to advise in the first place. She mi.1st therefore be·'taught the prophylaxis 
of premature birth and of obstetrical accidents, and should fully understand which 
cases are· beyond her powers and thus require medical advice. · 

(b) INFANT WELFARE (FROM ONE WEEK TO ONE YEAR). 
' . . 

Special Dangers and their Causes. 

It is of interest to note, when considering the different districts in which the 
·League of Nations Health Organisation «;.arried out its enquiry into infant mortality, 
that no single district was found to be adequately equipped against the three principal 
dangers - congenital, infective and alimentary. The alimentary risk is .the easiest 
to overcome: a vigorous campaign in favour of breast feeding by the mother; attendance 
at infant welfare centres, control of the cow's milk offered for sale, and especially 

·_the correct quantitative adjustment of artificial feeding, should be sufficient to produce 
a considerable fall in infant mortality, despite the sometimes appalling conditions of 

' housing, domestic hygiene and general sanitary environment. 
The campaign against infective disease· (chronic or acute) is a more difficult 

·matter, since it depends not o~y on domestic and. social reforms (such as the 
safeguarding of infants from all forms of infection, including diseases of the respiratory 
tracts, even when these occur in a mild form among adults), on. the reorganisation 
of hospital services, as well as day nurseries and infants' homes, and on the better· 
training of the professional staff, but also on a general improvement in the living 
conditions ol the people. · · 

We need not here go into the details of the medical and social causes of mortality 
in the first year, which have been fully stated in the reports concerning the enquiries 
into the causes and prevention of infant mortality undertaken in Europe and South 
America (documents C.H.820 and C.H.908/1). 

Preventive Measures. 

Nursing Allowances. 

We do not propose to discuss further the methods of protecting the health of the . 
mother and of preventing still-births and -early infant mortality, which ·have been 
described in the first chapter of this report (namely, the social, legislative and health 
measures for the protection, assistance' and supervision of pregnant and parturient 
women). Financial assistance to women in childbirth may be supplemented by 
assistance to women who feed their babies at the breast, a measure which has been 
recognised in a large number of countries as essential to promote breast feeding and 
thus avert the risk of alimentary disease. Naturally, the amount of such assistance 
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must be suiTicient to secure its object, and must especially be adequate during the 
first three months. . 

Assistance for women in childbirth and nursmg allowances are valu~less unless 
accompanied by social welfare work an~ proper m~dical care ... Any ass1stance for 
the mother must therefore he arcompamed by med1cal supen·1s1on of the health ofu 
the child. 

Assistance with a view to preventing desertion of the infant is intend~d to help 
women dependent on their own earning~ who _may be tempt~~· for economic reaso~s, 
to abandon their children to the pubhc assistance authonbes. Such help, whiCh 
is <Tranted in several countries, must be adequate for its purpose and should be 
con°ditional on a compulsory supervision of the woman by a p1"0perly organised social 
service. This condition should also apply to all social assistance .of a similar kind, 
such as might be granted in case of illegitimacy. 

These various economic measures should be supplemented by grants from the 
Government, local authorities and insurance funds\ to promote infant welfare by 
prewnting the separation of the child from the mother; thus, they should all further 
the cause of prenntive medicine. 

Infant Welfare Centres. 

Consultation· centres for healthy infants are the pivot of preventive medicine 
in ea•ly infancy. They have proved their worth in the campaign against infant 
mortality, particularly in prewnting mortality due to digestive diseases. 

These centres should be separate from the treatment clinics; they may be 
organised independently, or may form a part of those consultation centres - the 
maternal and infant welfare centres -where provision is made for the care of infants 
in addition to pre-natal care, and the care of older children. In other districts, 
infant welfare centres. may be attached to health centres, where other forms of public 
health supen·ision or treatment are provided. 

Infant welfare centres should be so Or;!anised as to avoid overlapping, and· each 
centre should sen·e a specified district. They should be under the direction of a 
competent medical o!Ticer, who should have sufficiPnt time at his disposal to ex;1mine 
each infant thoroughly, and should only be responsible for a limited number of 
patients. The system of making definite appointments is recommended whenever 
practicable. The centres should have a sufficient stafT of visiting nurses to ensure 
regular attendance of the infant, and to secure the carrying out of medical, dietetic 
and hygil"!nic instructions by visiting the homes at regular intervals ; the organisation 
of these centres should be pl<mned so as to provide as soon as possible for all infants 
in the _district served, in order that those in need of vigilant and continuous supervision 
of the1r health may he discovered, and specially those whose lives are threatened on 
~ccou~t of social conditions, such as illegitimacy, neglect, etc., or because the mother 
1s obhged to go to work. 

Infant welfare centres should he equipped for weighing and medical examination 
only; they should not otTer treatment. To these centres may be attached free milk 

. . 
1 HP-r~, too, a !y~t~m or sickness insurance eoverin~ thP. members of the familv is to }1e recommendf~d 

•n VIew ol •l• lavour-•l>le elloet.. on the health of children. · ' 
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services for children who. are artfficially fed (pure milk, correct quantity, sterilised 
bottles). Canteens may also be attached to the centres to supply necessitous nursing 
mothers with proper food. These centres for healthy infants are a valuable means 
of popular education in mothercraft. . · · , - . 

J • In certain rural districts, consultation centres for healthy infants can be organised 
and established in some small town which is easily accessible and much frequented 
im market days. They should be associated with a rural health centre and be equipped 
on the lines of the urban centres~ It is essential that the infant welfare centre, 
wherever it is situated, should be under the direction of a medical man who has made 
a special study of the problems of the infant and little child, and is familiar with the 
dietetic principle.s applicable in infancy . 

. 
Homes for Infants and for Mothers and Babies or for Infants alone. 

Institutional provision may be necessary for mothers who for social, economic 
and medical reasons are unable to remain at home with their infants, and these homes 
must be organised in accordance with modern principles of infant hygiene. 

Resident Nurs~ries. 

Som'e women are forced by economic or moral considerations to separate 
themselves from, or even, as happens in certain countries,. to abandon, their infants. 
In such cases, it Is preferable, at all events in the towns, to place the child 
temporarily, to begin with, in an infants' home. The· stay in an institution should 
always be short, and ..should be terminated as soon as possible by finding a go'od foster-
mother for the child. · · - · 

Resident nurseries should be reserved as a general rule for: {1) premature and 
sickly children ; {2) children whose nurture requires careful supervision; (3) healthy 
children whose mothers cannot keep them at home, and (4) lastly, orphans, foundlings, 
etc., until homes .are found for them in the country. Proper accommodation and 

. equipment, and careful medical supervision, preferably by the health administration 
itself, are essential. .. 

The Boarding-out of I nfanls. 

EverytlJ,ing should b!l done to ·prevent the indiscriminate boarding-out of 
infants, either by their .relatives or, in the case of foundlings or orphans, by the 
public authorities. Premature putting-out to nurse, travelling in bad weather, and 

. incompetence and carelessness on the part of the foster-parents, may lead to disastrous 
consequences, and, in any case, it may be difficult to arrange for supervision over such 
children. For this particular class of child, aa organisation may well be established 
for placing them with families in the country, or in centres where they can be 
satisfactorily reared. For this purpose, private associations approved by the 
authorities, or the authorities themselves, m~y select suitable villages where the 
infants can be placed with foster-parents. The latter receive instructions from the 
doctors, and _are under the supervision of visiting nurses. Every such district should 
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han• a welfare centre for the regulttr examination and weighing of the infants, and for 
preparing standard feeds to be ~istributed to e~ch foster-mother, as well as a small 
. d for sick infants and a feedm"'-room to wh1ch mothers may come to learn how "ar o . . . h ld 

to wean their children gradually and metho.dically. Very stnct supcn11s10n s ou 
be exercised over each child which is boarded out. 

Cr~ches, Dny-.Yurseries, Rooms for Nursing J!.folher.q, 

Women working away from their own homes who wish to keep _their children 
with them, but cannot do so during the day. may use rooms set as1de for breast 
feedin"' in the factories or workshops (in the case of infants at the breast), or may 
leave their children at creches or day-nurseries. These nurseries must be properly 
equipped. every precaution must be taken to prevent epidemics, and the mother 
must not have too far to go to her work. Some factories have rooms for nursing 
mothers and nurseries (to which bottle-fed babies are also admitted) which are of 
great value, as their. equipment and administration are under the strict supervision 
of the public health service. · 

Day nurseries, whether municipal or private, where children are left during the 
day, are more exposed to epidemics than feeding-rooms, as they admit older children 
(nine months to two years or older) who are more susceptible to acute infectious 
diseases. This necessitates strict medical supervision. In time of an epidemic, instead 
of closing down the premises and disinfecting them as is commonly done, it is better 
to isolate or refuse suspects, to test for the diphtheria bacillus (a very usual practice) 
and for the Bordet-Gengou whooping-cough bacillus (a less frequent practice), to 
employ anti-measles sero-prophylaxis, more particularly sero-attenuation (using the 
mother's blood, failing convalescent serum). But modern preventive health measures 
shotJid not bP. employed simply at times of epidemics :it is essential, as a precautionary 
measure and in order that the children may oiTer greater resistance to infectious 
diseases, to ensure proper feeding and to safeguard against rickets, more particularly 
by the use of ultra-violet-ray apparatus, with attention to diet and suitable medicines . 
.\II such measures require of course very careful medical supervision and proper 
hygienic org-anisation (see also pages 62 to 70, Chapter III). 

II uspilal Servir es. 

In the country, sick children often receive medical attention too late. and the 
doctor is not called in until the disease has gained a hold. This state of affairs may 
L_e remedied partly by means of popular education, partly by the activities of 
s1ekness insurance services which provide for dependants, and also by the efT6rts 
of medical practitioners and visiting nurses. The child can, as a rule, be nursed 
at ~ome by its mother, but the necessary therapeutic equipment is not always 
~Vailable. This makes it essential for the hospitals to have adequate wards for 
mfant;;: Babies can receive proper care and attention in hospital only if ( 1) there 
are enl!rely separate wards for young children, (2) there is some arrangement whereby 
Loth m?th~r and child can be received together if necessary, (3) every available 
precautiOn IS taken to prevent the spread of infectious diseases anrl-- more important 

" 



- 35 ~-: 

still ·- the staff is properly trained from this point of view, and (4) mothers' milk 
is available. · 

Further, if medical practitioners could call upon the services of nurses who would 
follow their instructions in the care of the child at home, this should make it possible 

• to avoid sending to hospital many children who do not require special treatment. 

Prevention of Tuberculosis: 

Infant mortality benefits to some extent from the general organisation for the . 
prevention of tuberculosis, although, under one year of age, .the death rate from 
tuberculosis is fairly low. 

In certain countries, Calmette's vaccine (BCG) is systematically administered 
with excellent results. In the countries where it is used,, a reduction has been observed, 
not only in the mortality from tuberculosis, but also in the infant mortality generally. 
Even in these circumstances, children born of parents suffering from active 
tuberculosis should always be isolated at birth (this may h.e the work of the welfare 
centres) and should be. placed· with families or in a sati~factory infants' home 
(preventorium) away from the infected house. 

Prevention of Syphilis. 

This is carried on in the pre-natal clinics and maternity homes and also in the 
children's consultation clinics, which will he dealt with later. It is most desirable 
that the pre-natal clinic should keep in touch with the organisations for the prevention 
of syphilis.1 

Slum Demolition. 

The importance of slum demolition is by no means confined to the sphere of 
infant mortality, but nowhere is its urgency and its efficacy more apparent than in 
this particular field, urban and rural slums both playing the same fatal part. Cold, 
heat, darkness and the absence of ultra-violet rays have a disastrous effect on the 
infant's health. . 

From a constructive standpoint, it may he added that, in the towns, the erection 
of workers' tenements where the children are crowded together, thus increasing 
the risk of infection for the younger ones, is not as satisfactory as the establishment of 
garden cities, where infants can more easily he isolated - at least,· to some extent. 

Milk. 

The quality of the cow's milk supplied for infants is an important factor in their 
health. Watering, skimming, and bacterial contamination present serious dangers. 
To avoid these, it is .essential that the cows should he healthy, the byres well kept, 
the veterinary Supervision efficient, the milking carried out with all possible care, 
the milk promlJtly chilled, bottled as quickly as possible, transported and kept under 

l Measures ahoulll also be taken against gonococcal infection, which, though not important from the 
point ·or view of mortality. gives rise to eases of blindness. . . . . . 

•' 
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proper conditions (suitable temperature), and sold w~thin_ twenty-four _hours; an_d 
that suitable arrangements should be made for ba~ter_IOio~Ical and chemical_analysis 
before the milk is put on sale. The question of nulk IS bemg made the subJect of a 
st>parate study undertaken by the Health Organisation. 

It is obvious that not only the quality of the milk but also the meth~ds of 
estimating the quantities given in artificial feeding play an important part m the 
prevention of gastro-intestinal disturbances. 

Ht>allh l"isilors (l'isiling Surses). 

In reviewina the sanitary measures for combating infant mortality, one of the 
most important ~f these has been left to the end- namely, the provision of health 
visitors (visiting nurses) in all districts. Only by means of a competent health 
,-isitor can the various organisations, the protective legislation and the arrangements 
for financial assistance become fully effective. By visiting the home and investigating 
the individual circumstances, and by getting into direct contact with the parents, she ' 
is able to apply any general measure to individual cases. Her personal interest 
and the direct and immediate action which she is able to take are of val uP. as permanent 
propaganda by practical example. 

The work of visiting nurses is carried out both in the towns and in the country 
districts. Every district should have one health visitor or more who lake the child 
under their supervision, as it were, before birth, on being informed of the mother's 
pregnancy. Rural visiting nurses have to contend with special difficulties - for 
example, the long distances between the patients' homes, the loss of time and the 
fatigue in getting about districts where the population is scattered -while difficulties 
of a different kind may arise from the characteristics of the country people and their 
instinctive mistrust of new methods. The duties of the health visitor include pre
natal supervision; she must persuade the expectant mother in many cases to avoid 
undue fatigue, or to consult a doctor or midwife; she must explain to her that she 
should entrust herself for her confinement only to a doctor and a qualified midwife, 
and not to a " handy woman "; she should emphasise the value of breast-feeding, 
and explain the dangers of putting the child out, to nurse. 

The relations between midwives and visiting nurses have been indicated in 
Chapter I, page 2-t. · 

One most important point which should be stressed is that visiting nurses should 
everywhere co-operate successfully with the medical profession. Doctors who fear 
i~~~ferenee in the {Jrofessional relations with their p_atients may be assured that the 
Vl5I_tmg nurse ~-ill be of real help to them; that properly-trained nurses know where 
the1~ _own dulles end and where the doctor's begin, and that they will advise the 
families to consult the doctor whenever necessary, and as early as possible. 

. The. establishment ~~ an adequate stafi_ of health visitors is, of course, no easy 
rna~ter, ~nd the cornpo~Illon of such a bod;r IS of the first importance.. Only women 
of mt~lhgence, energetic wome_n who real!se the true meaning of thf'ir calling, can 
~e -~-ehed upon to carry out. L?Is most dehcate, and at the same time most exacting, 
''Ktal serv1c~>. If flOOti trammg Kchnol~ are rountlerl, if Government ~iplomas Are 



-.37-

provided, and if visiting n:urses are offered the Jiving conditions to which they are 
entitled, a sufficient number of candidates may present themselves to allow of careful 
selection. 

Educational Propaganda. 

This is JllOSt important. It was demonstrated in the course of our enquiry 
that, despite unsatisfactory economic and hygienic conditions, an educated population 
can obtain excellent results in rearing young children. Educational measures imply; 
first and foremost, the education and training of the public in general and of mothers 
in particular. · · . · 

Certain principles, very simple and at the same time very important, should be 
inculcated, chief among these being : . 

· • (1) Importance of pre-natal medical care (including attention to the 
gravity and prophylaxis of hereditary syphilis), examination and treatment for 
albuminuria, the· possibility of correcting faulty presentation by external 
manipulation; · · · . ' 

(2) Evil effects of over-fatigue and need for proper diet and hygiene during· 
pregnancy; 

(3) Necessity for expert iid at confinement; 
(4) Special care for premature children, the high death rate among this 

class being due partly to. ignorance ; 
. (5) Advantages of breast-feeding by lhe mother (too much insistence cannot 

be placed on this point, as the mother's milk is practically never. injurious to 
her own child) ; . . . 

(6) Dangers of artificial feeding and means of preventing them (emphasis 
should be placed on the relative advantages of mixed feeding), precautions as 
regards weaning, choice of milk, proper quantities, regular feeding, technique 
of preparing bottles ; . ' . 

(7) ,Prophylaxis of acute infectious diseases (whooping-co,ugh, influenza,. 
measles, broncho-pneumonia, infantile diarrhrea, etc.} and chronic infectious 
diseases (tuberculosis and syphilis); special measures should be taken to protect 
the child from any infection of the upper respiratory passages (rhino-pharyngitis 
and bronchitis Of the influenza variety). from which the persons in its· vicinity 
may be suff~ring ; 

. (8) . Importance for infants of regular medical supervision (periodical 
examination and weighing) and dangers of empirical practices and various 
superstitions to. which infant~ often fall victims ; · 

(9) Importance of calling in the doctor early, as what appears to be a slight 
indisposition may, in an infant, be the beginning of a serious disease. 

Some of these principles already form the basis of the instruction in infant 
management which can usefully be given to girls at school, and should be 
further extended, particularly iJ!. secondary schools and in training colleges for both 
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~exes. :3chool-teachers can play a very important part from this point' of view, 
their advice, and the counsel they may be able to give to parents, being sometimes 
even more important than the lessons they give to the children. Our enquiry showed 
how an.xious they were to be informed on matters of hygiene in general, and what 
valuable helpers they might be in the cause of preventive medicine. . . 

As regards the mothers, most can be done by the health visitors, who are able 
by means of definite instruction and concrete examples to give useful practical 
teachin~. especially among certain suspicious and mistrustful peoples who pay 
very little heed to pamphlets and posters and other means of propaganda which are, 
or appearlo be, of official origin. It would be wrong, however, to imagine that the 
public are untouched by this kind of propaganda ; the value of well-written booklets, 
illustrated pamphlets, posters, broadcast lectures, films, and exhibitions has been 
proved. in the case more particularly of the prevention of tuberculosis, and the results 
should be no less satisfactory in the campaign against infant mortality - as experi
ments have already shown. In this particular sphere, however, more than in any 
other, due attention must be paid to local beliefs and prejudices, which vary in every 
cou~try. This need for suitable adaptation was one of our reasons for stressing the 
diversity of the problems arising out of infant mortality and still-birth according 
to the districts and the local circumstances. 
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IlL HEALTH OF THE. PRE-SCHOOL CHILD 

Statistics. 
The Dangers and their Causes : 

Medical Causes ; 
InfectillOS Diseases; 
Diseases ·Of the Respiratory Svstem ; 
Tuberculosis; · · . · · · · 
Accidents; . 
Gastro-intestinal AITections; 
Other Diseases; 
Morbidity; 
Social Considerations, 

Campaign against Disease: 
Nutrition; 

' The Care of Teeth ; 
General Hygiene (Light, Fresh Air, Cleanliness) : 
Chronic Infections; 
Physical Education; 
Acute Infections : 

Diphtheria ; 
Scarlet Fever ; 
Measles; 
Whooping-cough; 
Other Acute Infections ; 

Chronic Infections : 
Tuberculosis; 
Syphilis; 
Rheumatic Manifestations; 

Physically Abnormal Children ; 
Mentally Abnormal Children. 

Preventive Measures : 
Consultation ·centres ; 
Institutions lor Children : 

.Housing; . 
Day Nurseries, Nursery Schools, Nursery Classes: 

Residential Institutions ; 

Starr : 

Institutions for Sick Children; 
Institutions for Abnormal Children. 

The Nurse's Duties. 

. The pre-school-age group comprises children from the beginning of their second 
to the end of their sixth year, at which age school-attendance becomes compulsory 
in nearly all countries. Obviously, this group is far from being homogeneous; in 
the matter of pathological reactions there are noticeable differences between children 
in their second and children in their fifth and sixth years. From this point of view, 
the pre-school age can be divided into two periods : the first comprising the second 
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and third years, during which the child's reac~i?ns are still in many ways_ similar to 
those of the infants; the second period compnsiRg the fourth, fifth and Sixth _years, 
during which, in certain ways, these children already _resemb~e schoolchildren. 
Xevertheless it seemed to us to be of no value from the pomt of v1ew of the welfare 
~f pre-schooi children to make a definite division into' two groups, seeing that the • 
whole of this period is a transition from infancy to school age, and that the problems 
with which we are faced are more or less the same throughout the pre-school age. 

The welfare of the child from its second year to its admission to school is not yet as 
a ueneral rule oruanised to the same extent as that of the infant and of the school
child. Even in those countries which have done most towards improving the health 
of children as a whole, the pre-school age is· still neglected, not sa much because the 
importance of supervision at this age has escaped the attention of public health 
workers, but because of the difficulties, both theoretical and practical, which the 
protection of childrrn of this age presents. The problems encountered in . the 
campaign against morbidity and mortality during the pre-school age are very different 
from those to be solved in infant welfare .. l\lany, indeed, have not yet been solved 
from the scientific point of view, for example, the prophylaxis of whooping-cough, 
poliomyelitis, etc. Again, it is more difficult in practice to remain in touch with 
children of this age than with those in their first year; and the great majority still 
escape the attention of the health officer. 

To undertake the effective protection of children of pre-school age, the rate of 
morbidity and mortality for each year should first of all be established, with the 
help of reliable statistics, and the relative importance of the different causes of 
disease and death should be studied. The available statistics are largely inadequate 
and give no exact idea of the state of health during this period.. The morbidity is 
only known in the case of the few infectious diseases which have to be notified, and even 
these notifications do not appear to be made in the same way in all countries. We 
are therefore compelled to use mortality statistics, which necessarily only give an 
imperfect idea of the condition of children's health. 

STATISTICS. 

Only in a f~w countries d~ statistics give the mortality rate for each year of age. 
In most count~es the ~ortahty rate is giv~n for the period 1 to 4 years .. But as 
there are considerable d1ff~rences between the mortality rates of, for example, the 
second and the fifth year, It would be of value to have information as to the death 
rate f~r each year. Moreover, in all statistics, the sixth year is included in the 
mortahty figure for the age-group 5 to 9 years. It would however be of interest 
to know the rate for this age-year, so as to be able to com~are it with the rates for 
other years of ~he pre-school age and, in any case, to separate it from the rates for the 
scb~ol age, se~u~g that m~st ~hildren at this age have not yet entered school. The 
available s~alis~Ical matenal IS thus very limited and incomplete, and certain of our 
present conclu_si~ns may therefore have to be revised as soon as we arc in possession 
of better statistical data. 

-~regards the total mortality figure for the pre-school age it.appears from certain 
slallsl!cl! for the age-group from 1 to 4 d f ' . ' . . years an rom the approximate calculatiOns 
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we have been able to make for certain countries on the basis of the number of deaths 
given, that the rates vary between 0.4 and 3 per cent. 

As a general rule countries which have a high infant mortality rate also have a 
heavy mortality during the pre-school age, so that there appears to ·exist a certain 

oparallel between the mortality rates of the first year and ~he subsequent years~ 
But the total rate is of no special importance, since the number of deaths is 

spre!ld very unevenly over the different age-years. The highest mortality rate is 
always reached in the second year and then gradually decreases, the diminution 
being rapid during the third and fourth 'years, after which it slackens. During the 
second year, mortality is about one-fifth of that during the first year, and, in the third 
year, about one-half or one-third of that of the second. 

The rt>lationship between the mortality rates of the first, second· aml third years 
of age is approximately constant in all countries, whatever their actual infant 
mortality rate. In other words, a heavy mortality in the first year always means a 
heavy mortality in the second \lnd third years. 

· In proportion as a country reduces the mortality rate for its first year by .hygienic 
measures, the mortality rate for succeeding years automatically falls, sometimes to 
an even greater degree than that of the first year.. This fact can be explained in 
two ways. On the one hand, the hygienic measures taken with respect to infants 
which result in a ,reduction in their mortality rate, increase at the same time their 
power of resistance to infectious diseases which, as we shall see, are the principal 
causes of death in subsequent years. Moreover, it is probable that, by disseminating 
a knowledge of infant hygiene and mothercraft, older children also benefit, because 
their mothers continue after the first year to apply the methods of cleanliness and 
dietetics, etc., which they have learnt. These facts indicate that, in order to ensure 
good health in the pre-school age, it' is essential to begin with a good organisation of 
infant welfare during the first year of life. 

Despite the favourahle' progress noted in nearly all countries. mortality in the 
pre-school age is still, after mortality in the first year, the highest recorded up to the 
age of 45, or even 50. It is especially the youngest children who are the most 
endangered. ln the second year alone, tbere are more deaths than· in the three 
succeeding years combined, and the mortality rate for the ages between 12. to 
18 months is nearly double that for the period· between 18 to 24 months. These 
dala show that it is the youngest children who are -in the greatest need of supervision 
and care. · 

THE DANGERS AND THEIR CAUSES. · 

MEDICAL C'.AUSES. 

The investigations undertaken in countries having a temperate climate with a 
view to ascertaining the causes of mortality in children of pre-school age lead to the 
general conclusion that the greatest number of deaths is due to infectious and contagious 
diseases ; then come in order of importance: affections of the respiratory organs, tuber
culosis, 'accidents, gastro-intestinal troubles, and, finally, to a lesser extent, all other 

· diseases. The infectious diseases which are important causes of mortality in 
I ' 
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countries in t.he temperate zone are diphtheria, scarlet fever, measles and whooping
cough. In other climatic and social conditions, the relat!ve importance of each of 
these diseases may val")', and smallpox, dysentery, malana, etc., may also play an 
important part. . . . . · , 

Statistics are not always very exphc1t or suffiwmlly exact as regard~ the cause~ 
of death. Thus, we find that a considerable number of deaths due to broncho
pneumonia secondal")· to measles or w11ooping-cougl:> is entered under the heading 
·' pneumonia, or broncho-pneumonia ", instead of bein!? clas~ed u~der " ~easles " 
or "whooping-cough •·, so that the mortahty due to mfcctwus diseases IS really 
higher than appears from the statistics. Similarly, cast's of tub~rculous meningitis 
sometimes appear under the heading " meningitis ", instead of bemg recorded under 
·· tuberculosis ". It is highly desirable that, in future, causes of death should be 
recorded more accurately and uniformly in all countries. 

Even thou"h these five conditions - namelv, infectious diseases, affections of e • 
the respiratory organs, tuberculosis, accidents, and gastro-intestinal troubles - have 
been recognised in all countries as the principal causes of mortality during the pre
school age, their relative importance varies from one country to another, and even 
in the same area from one year to another. Obviously, in serious epidemics, deat_hs 
from infectious diseases increase; on the other hand, when there are no epidemics, 
diseases of the respiratory organs and tuberculosis are likely to predominate. It 
has been observed that, with improvements in hygiene, deaths due to infectious 
diseases and tuberculosis diminish more rapidly than those due to respiratory 
diseases. Among infectious diseases, diphtheria and scarll't. fever have been reduced 
far more in certain countries during the past twenty years than measles and. whooping-
cough. · 

In comparing the statistics of different countries, we are struck by the great 
difference in the incidence of tuberculosis. This is so considerable that the question 
arises whether there is not a divergence in the methods of notifying and registering 
these deaths. 

hFECTIOUS DISEASES. 

The i~portance of the four infectious diseases- diphtheria, scarlet fever, measles 
and whoopmg-cough- as causes of death is shown by the fact that, in many statistical 
returns, more than a quarter of the number of deaths is attributable to them. In 
large towns t~eir sha~e is often even greater. For certain age-years, the mortality 
from t_hese diseases, mdeed, has accounted for as much as one-half the general 
mortahty, but thes: figures vary _considerably from one year to another. 
. . T~e c~se fataht~ of these diseases varies according to age; generally speaking, 
•t JS h1gh ·~ ~roportwn as the child is younger. Thus, even if it is impossible to 
r~duce the mc_Idence, efTo~s should be made to ensure that the children are carefully 
protected agamst these d1s~ases at any rate until they are older and their resistance 
1;; 15feater. 

The rel_at~ve importance of these four diseases as a cause of mortality varies. 
At pre5e~•t 1l IS thought lhat in Europe whooping-cough and measles are the most 
fatal d~nng th: pre-school age, Lullhere have been times when the number of deaths 
fr<Jrn d1phlhena was the highest. 
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DISEASES OF THE RESPIRATORY SYSTE.M. 

The mortality from diseases of the respiratory system, which in most countries 
comes next in importance to that from infectious diseases, comprises deaths from 

"simple pneumonia,· broncho-pneumonia, capillary .bronchitis, pleurisy, empyema, 
etc., but excludes diseases of tubercular origin. It is probable that cases of broncho
pneumonia following measles or whooping-cough, or of pleurisy afler scarlet fever 
are sometimes included under this heading and help to swell this group at the expense 
of the preceding one. · · · . . 

, This group is far from ·presenting the same homogeneity as that of infectious 
diseases. From the· medical point of view, it is certain that very diverse cases are 
included in it, and information as to the state of health previous to the disease -
that is to say, as to the physical condition which preceded the final pneumonia -
would be of great value. . Among such conditions are to be found debility as a result 
of .malnutrition or chronic digestive troubles, large numbers of cases of rickets, cases 
of syphilis, tubercular adenitis, etc. So far no'study has been undertaken. to ascertain 
the importance of these predisposing factors. However, as a means of reducing this 

. mortality, attention ·should be paid first of all to the general physical condition and 
to the preventipn of t~ose states of physical depression which predispose to the
development of pulmonary infections. The child who succumbs. to · broncho
pneumonia often really dies from the effects of pre-existing rickets or malnutrition ; 
thus, in these cases, it is not an anti-pneumococcic prophylaxis whichis required, . 
but measures to prevent the onset of rickets or other source· of physical weakness. 

The mortality from diseases of the respiratory system generally reaches its' 
maximum in the first year; it is still high in the second year, falls considerably in the 
third, and after that becomes comparatively negligible. 

TUBERCULOSIS. 

As regards mortality from tuberculosis, notifications of this disease are not made 
everywhere. on a .uniform basis. It. is well known that, during the first and second 
years of childhood, the diagnosis of tuberculosis is often. difficult and cases of pulmonary 
tuberculosis, for example, are sometimes mistaken for broncho-pneumonia, or · 
general tuberculosis is thought to be some_ minor infection. On the other hand, 
it sometimes happens that the doctor, for humanitarian reasons, avoids using the 
word " tul>erculosis " and· writes on the death certificate a· more general diagnosis, 
such as " pulmonary infections ", so that the death is then classed under another 

· heading. For these reasons, the statistics of mortality from tuberculosis during 
the pre-school age appear. to us to contain obvious errors, and need to .be corrected 
in different countries to enable .us to ascertain whether the wide .divergence they 
show reflects the actual facts. · · 

There is no doubt that, in all countries, tuberculosis is one of the most important 
causes· of mortality during the pre-sehool age ; in certain rural districts -where, 
generaUy speaking, tuberculosis among young children is more frequent than in 
towns,, it even exceeds all other causes of death. 
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.\CCIDE!'OTS. 

It is somewhat surprising to find that, in many countries, after infectious diseases, 
respiratory diseases and tuberculosis, accidents cause the greatest number of deaths 
durin!! the pre-school age. From 7 to 10 per cent of all cases of dea.th bet'_'·een On!!' 
and fi'rteen vears of age are due to this cause. The number of acctdents mcreases 
rapidly duri~g the sec~nd year, reaches its maximum at from three to five years, and 
then d~clines gradually. Wherras the mortality rates for all othPr causes tend to 
diminish with the prog;ess of hygiene, the number of accidPnts n•mains approximately 
stationary, so that this cause of mortality assumes increasing importance. 

GASTRO-I:STESTIXAL .\FFECTIOl'iS. 

The fact that gastro-intestinal affections in temperate climates occupy only 
the fifth place among causes of mortality during the pre-school age is the best proof 
of the change which has taken place in the child's physical state by the end of the 
first vear, and indicates how different are the measures required for the protection of 
child~en of pre-school age and of infants. During the second year of life deaths 
from gastro-intestinal troubles are still not uncommon; but from the third year 
onwards, the forms of gastro-enteritis which we are still accustomed to meet with 
in infants claim practically no more victims. At this age, it is rather intestinal 
infections, such as dysentery and dysenteric colitis, which come to the fore. From 
the second year onwards, appendicitis also makes its appearance and is a fairly 
frequent cause of death during the pre-school age. It seems likely that the progress 
made in the hygiene of nutrition during the first period of infancy has greatly 
contributed to the decrease in gastro-intestinal affections as causes of mortality in 
the later period. 

OTHER DISEASES. 

Finally, the last group, in which are classed all other diseases and which comprises 
a~ut one-tenth of all deaths during the pre-school age, presents a heterogeneous _ 
mtJ..-ture of acute and <;hronie diseases, congenital malformations, tumours, 
colli~it~t!onal ~rouble~ •. etc. It. includes infective diseases ~uch as cerebro-spinal 
~erung~ttS, pohomyehtts, typhotd fever, malaria, etc. It abo includes syphilis; 
tt may have appeared surprising that this disease was not mentioned earlier Lut 
in a~t~al fact, its imp?rtance as a direct cause of death during the pre-sclwol ~ge i~ 
negh~TJbl~. Aeut~ arttcular rheumatism also comes into this group, generally under 
the hr~adt.ng of" dtseases of.the heart". In view of its importance in certain countries, 
no~tly m England and i'\orth America, where it assumes the dimPnsions of a real 
S<J<:~al sco~rge. it deserves, in our opi~i~n, a special study, less from the point of view 
<Jf _mortaht! ~han f~om that ~f morbtdtty; for. very often it is at the pre-school age 
th .. t the fi~,t <~llack~ occur whu:h later denlop mto definite hl'art disease. A rational 
proph.ylax~s ther.ef?re shou~d loi,rically begin at this age. 

Certam sta~sttes ~lso mdude rir:kets as a cause of death ; Lut the flt:{ures which 
appe~r under_lhts ~eadu~g do not enable us to draw any concluHion a~ to th~ frequency 
<Jf u •• ~ afTedton smee rtckPty suLJ. Pels ·II J' f b · 1 • " " · , gener<~ y < tc o roneho-prwumo111a or ot wr 
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infections and are consequently classed under other headings. A .special study of 
the morbidity of rickets would be of the greatest interest. 

This group of " other diseases " is, with that of accidents, the. least influenced 
by the progress of hygiene. In most countries it has been stationary for years, so that 
tt increases in relative importance in proportion as the others diminish. It also 
varies little with age, since it is composed of diseases the frequency of which diminishes 
with increasing years, like spasmophily, and those th!l frequency of which increases 
progressively, such· as acute rheumatism and chorea. 

~ut the study of mortality gives only an incomplete idea of the state of health 
of a population. At the age with" which we are concerned some very widespread 
diseases - su'ch as chickenpox, mumps, etc. - practically nevoc cause death and, 
as a consequence, do not appear in statistics of mortality, though they are of importance 
to the state of health and development of children and may have economic and social 
reactio!ls. In the case of .children living at home they may often be regarded as· a 
mere incident, but, when they break out in a community of children, they may become 
a fairly serious source of trouble which. has to be reckoned with. 

MoRBIDITY; 

We are still very badly informed as to morbidity during the pre-school age. 
Apart from the limited amount of information provided by notifications of infectious 
diseases, we know nothing about the incidence of disease. It would, however, be 
of great value to have full information on this subject, for it is certain that even 
simple colds, sore-throats, etc.\ if they recur often, have ·a deleterious influence on 
the general condition and development· of those who contract them. Even these 
slight indispositions should therefore be combated if the work of the hygienist is to 
be thorough. . · · 

In particular, morbidity from tuberculosis should be more accurately ascertained, 
because nothing can be learned {If .it from mortality statistics. It is known that 
infection by 'the Koch bacillus most .frequently takes place during the pre-school 
age, -particularly in children of the working classes. Among such infected children, 
one group will scarcely· give any sign of infection,· and without Pirquet's reaction 
it would be impossible to trace the infection at all. A second group will show a few 
transitory general symptoms, while a radiological examination will reveal signs of a 
lesion of the hylus. This is the most important group from the point of view of the 
protection of children,- for these are the children who should be followed up and treated 
in order to prevent the spread of the disease. ; Finally, there are patients with ob\-;ous 
tubercular lesions; cases' whose diagnosis is easy and who require prolonged and 
extensive treatment, though sometimes the infection is already too far advanced 
for them to be restored to health. · 

SociAl. CoNSIDERATIONS. 

The social factors which dispose to infection during the pre-school age are 
primarily slum dwellings, which through lack of light and air and cleanliness reduce 
the ·power of resistance of the child's organism; and, secondly, close contact with 

' '\. 
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othrr children, whether in day nurseries or in th? streets, which consid?rab~y 
multiplit'S the chances of contracting disease. Children who ~an walk hve m 
wrv ditTert>nt social conditions from infants; they are no longer Isolated, but look 
for ·plavmates and thus come in touch with the outside world. There they are bound 
to enc~unter infective organisms and, if their immunity has been lowered througlf 
bad hn!it>nt', fa,·ourable c~ndilions for the den•lopment of disease are present. Thus, 
_the s;1pervision of all groups of children. and especially the improv~menL of_ their 
housing conditions. must be included in the programme for the protectiOn of children 
of pre-school age. 

CA~IPAIG:-i AGAI'\ST DISEASE. 

To reduce the frequency and fatality of infectious diseases, which represent 
the principal cause of morbidity during the pre-school age, we have at our disposal 
three kinds of prenntive measures. The object of the first is to improve the :;eneral 
condition of children, thereby increasing their natural immunity; the measures 
taken comprise a good dietary and open-air life, exposure to sunshine and artificial 
sources of ultra-violet rays, physical exercises, bodily cleanliness, the elimination 
of foci of infection, dental or pharyngeal, etc. The second includes measures which 
aim at reducing the risks of infection; they deal with methods of avoi<ling contagion 
by disea,;ed or germ-carrying subjects in the home, in kindergartens and in residential 
institutions. The third group consists of methoqs of ~pecific prophylaxis - that is 
to say, ,-accination and inoculation. We shall discuss these various measures and 
endeavour particularly to arrive at an estimate of their value and of the way in which 
they can best be introduced into practice. 

We have seen that the children who are most seriously threatened are the 
youngest - that is to say, those in their second and third year; thus it is on them 
that attention should especially be concentrated. They should be visited at home 
and examined at the consultation centre more frequently than those in the second 
half of the pre-school age. · · . 

In connection with .the campaign again~t infectious diseases, some particularly 
difficult questi?m arise in institutions which are wholly or partly rc~idential, where 
numbers of children of the same age are brought together. In places of this kind, 
the ch~no~s of contagion are infinitely more numerous than in the home, and are 
t~e "!ore to h~ feared as the children have sometimes little power of resistance. 
Certam pr~cautwnary measures should always be taken to prevent inff'dious diseases 
from ga_mmg aceess to sueh institutions; other action is neces!'ary wh•~n, despite 
"veryUung, a e;.se occurs and the disease has to be prevented from ~preading. 
~latter_s are further complieated by the fact that the measures to be taken difTcr 
aecordmg to the dis.,ase, and th;.t it is impossible to suggest one gen•~ralline of conduct . 

.-\;; r"gards pr.,vention by vaceination, it is not enou"h to make satisfactory 
a_rra~:;.,_ment'; the _method us<!d "!ust he made known t~ and acer~pted hy the 
farmhe, con•:erned, tt must be readily available for all an 1 "L. . ·t b t k n to - t' t - · 1. · , • ., • p~ mu, e a c 
tibur~ "? Jt ts app Jed tn good time. This involves a good d•:al of ro a"anda and 
orga~}salwn. ~l<:thods of passive. immunisation by injections of ani~ator'"' convales
r:r;nt, •vrum only r.orrw under constdoration in times of ep"td · 1 tl · · allv · . emtr:s, an• ten prmctp J 
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in institutions wholly or partly residential. The collection of stocks of convalescents' 
serum is also a matter requiring propaganda and organisation. 

In addition to· infectious diseases, .there exists a series of complaints which, 
while not causing death, are of importance on account of the reduction in the social 
\ralue of the individual which they involve ; these are congenital and acquired defects, 
both physical and moral. We shall hav~ to deal particularly with their ascertainment 
and treatment, since it is usually during the pre-school age that they become evident 
and are susceptible to.'improvement, either by medical treatment or by specialised 
education. It is the duty of doctors and nurses to draw parents' attention to these 
abnormalities right at the outset: and to impress upon public opinion the necessity 
of establishing institutions for the bringing up and training of such unfortunate 
children. · -

. Other objects to strive for are -· the prevention of rickets so as to avoid 
deformities or disease, the discovery of constitutional diatheses in order to correct 
them by appropriate measures of hygiene, and proper feeding so as to produce a hardy 
race. F.urther, efforts should be made to provide for the care of deaf-mutes, blind 
and crippled children in special institutions, and for the ascertainment of the mentally 
abnormal so as to subject them in good time to medico-pedagogical treatment. The 
results of this work will. admittedly be· expressed in terms not of a reduction of 
mortality, but of an improvement in the state of health and social· utility of the cases 
treated. 

NUTRITION. 

It is not for us to .discuss here the principles of nutrition during the pre-school 
age with which all doctors are familiar. At the age of one year, milk ceases to be the 
principal item of food and is replacE:d by a varied diet. In order that this diet may 
ensure normal growth, it must be satisfactory in quality and adequate in quantity. 
In particular, it must contain the different vitamines and proteins necessary to growth. 
From the beginning of the second year, the digestive organs of the normal child are 

· sufficiently well developed to stand this mixed diet, provided it is presented in a form 
which is easily assimilated. It is therefore not so much digestion which needs watching 
at this age, as nutrition. ·In prescribing diets, the doctor must bear in mind principally 
the necessity of the preventing of diseases due to malnutrition -· such as anremia, 
scurvy, rickets; etc. - which, as everyone knows, pave the way for infections. 

· At the consultation cent'fe, diet should be discussed with the mother. The 
doctor should give precise directions as to the number, composition and preparation 
of meals, especially taking into account.. the protein and vitaminc needs of young 
organisms. He will have to take a firm stand against bad habits in regard to food and 
the wrong ideas many people have as to the value of certain foods. He should 
emphasise particularly the danger of taking alcohol in any form whatever at this age. 
The collal>oration of a trained dietician or of a nurse who has specialised in this 
subject, together with practical demonstrations in a kitchen adjoining the consulting 
.room, would be of great value. The doctor's directions should be reinforced by 
explanations given by the nurse at the child's home. Thus, by introducing a suitable 
dietary, it will be easy to combat and prevent ailments of a general nature such as 
anorexia, constipation, anremia, eczema, etc.,. and to raise the child's capacity 
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to resist disease. It is permissible for the doctor at these consultations to prescr!be 
certain tonics or anti-rachitic preparations which should be regarded as preventive 
rather than curative measures. 

In the case of children obviously under-nourished. or unsuitably no~rished,, 
extra food should be given gratis either in the form of entire meals ser\•ed daily at a 
public kitchen or in connection with day nursery classes, or by means of food coupons. 

In dav nurseries and residential institutions, the diet should be carefully 
controlled ~nd constantly inspected by the doctor in charge, both as regards quantity 
and quality. 

THE CARE OF TEETH. 

The teeth of children should be regularly inspected both at the consultation 
centre and in day nurseries and nursery classes. The importance of the care which 
should be given to temporary teeth is still far from being understood by the majority 
of parents; there are even now doctors and dentists who are unaware of the baneful 
effects decayed teeth and dental suppuration may have on the gen~;ral state of children's 
health. Active propaganda is required to induce parents to take their children 
regularly to the dentist, and to make them understand that temporary teeth should 

·be treated as soon. as the least sign of decay appears, and not only the permanent 
teeth. :.\lany cases of anorexia, malnutrition and infection may be speedily improved 
by simple attention to the teeth. As soon as the first teeth appear, daily brushing 
of the teeth morning and evening is to be recommended as a means of securing dental 
hygiene. 

A dental department should be associated with every consultation centre for 
children of pre-school ·age, as well as with the large institutions which take these 
children. A quarantine station, such as the Kinderiibernahmstelle in Vienna, is the 
kind of place where children who are· to be admitted to residential institutions or 
boarded out in the country may with advantage have their teeth examined and, if 
necessa'!, treated. Pending the establishment of these special dental departments, 
the service o~ the school dent~! clinics already in existence in many large towns might 
be made available also for children of pre-school age. 

GExERAL HYGIEXE (LIGHT, FRESH An~.o CLEANLINEss). 

. A child's capacit~ to resist disease is influenced by certain physical a~ents 
e\en more than ~y ?Iet,_ such, for example, as sunlight (natural and artificial), the 
usu~ lemper~ure tl twes tn, the purity of the air, etc., as well as by e.xercise, and by 
bodtly cleanlmess. The necessity of ensuring that the child obtains the requisite 
number of hours of rest and sleep must be insisted upon. The doctor and the nurse 
should ~ducate parents and children in such matters by placing great emphasis 
on the Importance of these measures of general hygiene which are neglected even 
:y many ed~cated parents. It is those very infectious diseases which do the most 
ba~age dunng the p~e-school age which arc fostered by a lack of sunlight. The 
. e.tt• means 0! preventmg them consists in allowing children to live as far as possible 
'" 11~ liUm•hme ;.nd Op~!n air. 
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Open-air life is a difficult problem in large towns; public gardens ·and place~ 
where chil~ren can play are too few, and are often badly equipped for children's 
games. A demand should be put forward that, in town planning, more thought 
should be given to the needs of the children, and playgrounds laid out near the 
'populous quarters and away from the traffic. . 

During the fine warm weather, parents are recommended to take their children 
out of doors as much as possible and to clothe them lightly. Nursery schools and 
day-nurseries should set a good example by Idling the children play outside whenever 
the weather permits. Country homes, similar to the holiday camps for school 
children, should be established for children of pre-school age, so that, for a few weeks 
in each year, those in need could be taken away from the narrow streets and unhealthy 
dwellings of the towns. The ordinary sun bath, taken either at home, if its situation 

·makes this possible, or in a place specially equipped, should become a regular habit; 
during the pre-school age, it is an excellent prophylactic measure. 

In bad weather, when cold, rain and fog compel children to remain indoors, 
treatment by artificial sunlight may to some extent replace sun baths. This artificial 
heliotherapy must be systematically organised so that all young children, whether 
infants or children of pre-school age, may profit by it. The treatment centres should 
preferably be attached to consultation centres, where their work would be controlled 
by the doctor. Residential institutions, day-nurseries and even nursery schools 
should, when necessary, be equipped with ultra-violet lamps to be used as required. 

As regards sources of artificial sunlight, carbon arc lamps or quartz mercury
vapour lamps may be employed. Modern installations are often equipped with 
several lamps grouped round a play"room where the children are collected. Two 
short exposures weekly are sufficient to remedy any lack of sunlight, but they should 
be continued regularly from October to April. 

Bodily cleanliness is likewise an important requirement for good health. The 
doctor· and especially the nurse should insist on the necessity of bathing children 
regularly. A daily bath or a shower is as desirable for children of pre-school age as 
it is for infants. Children in day-nurseries are bathed each morning on arrival. 
N1,1rsery schools should be equipped with shower baths where children can make a 
complete toilet every day. 

The examination of the skin and scalp for parasites should be carried out by the 
nurse. Children attacked by phthyriasis and itch should be treated at the same time . . 
as other members of the family. 

CHRO:>ii!C INFECTIONS. 

If the child's power of resistance to disease is to be maintained, it must not be 
weakened by chronic infection. Enlarged tonsils and adenoids, apart from the 
physical and intellectual backwardness which they entail, frequently give rise to an 
exceptional susceptibility to all kinds of diseases ; the same applies to dental 
suppurations, the ill-eiTects of which on the state of health have already been 
mentioned. Consequently, the doctor should systematically inspect the child's 
naso-pharynx, so as to be able to discover in time any chronic infection or obstruction 
ol the respiratory pal!sages which requires attention. It is often observed that a dtild, 



aftt>r it has had its adt>noids or tonsils rt>moved, set>m_s completely transformed, but 
it should not be concludt>d from this that. suc_h op~rat1?ns can usefully be performed 
on all children. The doctor must use h1s d1scretwn m every case. 

·PHYSICAL EDl"CATI.ON. 

Finally. the question of physical educa.tion shou_ld be of special interest to a_ll 
doctors and nurst>s rt>sponsible for the rearmg_ of chtldren of pre-school age. It IS 

at this period of life that suitable exercise is a?solutely. essen~ial t~ ensure t~e 
harmonious dewlopment of the body. The phys1cal exerc1se wh1ch· ch1ld~en of th1s 
age can properly undertake consists. principally in games, walking, runnmg, round 
d~nces and movement of the limbs and the trunk ; they should be chosen so as to 
strengthen under-developed groups of muscles and to increase the breathing capacity. 
Regular lessons in· physical education should be included in. the programme of the 
nursery school. In addition. special courses should be orgamsed for under-developed 
children selected by the doctor. The doctor should indicate broadly the type of 
exercises to be carried out, but the technical direction of the course should be entrusted 
to specially trained nurses or gymnastic teachers. 

Act:TE INFECTIONS. 

In the campaign against infection proper, a distinction should be made between 
the methods of " prevention " to be used when tht>re is no immediate danger of 
contagion, and the protecti,·e measures to be taken when a case of contagious disease 
occurs in a family or group of children. The former methods consist principally of 
vaccinations, and the latter of isolation, disinfection and inoculation with serum. 
These prophylactic measures are naturally difTert>nt for each disease and vary in 
their application according to whether the children are at home or in a day-nursery 
or a residential institution. \\'e propose to examine in turn those which are of value 
in combating infectious diseases which are of greatest importance during the pre
school age, and we shall discuss how they may be applied in the various contingencies 
which may arist>. 

Diphtheria. 

The problem of immunisation against diphtheria has now been satisfactorily 
,..-JI~·ed .. In _rormol. to~oid (anatoxin) we now possess a completely harmless vaccine 
wt~1<:h gtv~s 1mmum~y m_98 pe~ cent of cases when injel'led three times. In emplo)'ing 
th1s. va.-:c1_ne, the_ d1rectwns giVen by the Committee of Experts on Immunisation 
:.:ramst D1phthena (London, June El31) should be followed. . 

!he best_age for anli-diphther!tic vaccination is the beginn~ng of Lhc second year, 
but: tf the <·~tid_ has not_ been vaccmated at this age, it can be va.-:cinated at any other 
P"rwd _later m. life. It IS unnecessary to submit subjPds to Schiek'li test beforehand. 
There 1s pradttally no contra-indication to this vaccination. 

The method recommended is subcutaneous injection. Where it is impossible 
to employ the ~uhr.utane?uK m:thod, the nasal pPsHa~es may be used. The vaccination 
,lo<mld •·ornpn"~ lhree llljedtons. It iri r<~•~or.tmf'nded that llw inl.erval~ belween 



the injections ·should be three weeks between the -first and second, and at least two 
weeks between the ·second and third. 

The immunity conferred by formol toxoid (annloxin) becomes established fairly 
quickly 1. Three injections are sufficient to confer practically· certain immunity on 

'all vaccmated subjects in six_ weeks· or two months at the .latest. This immunity, 
moreover, appears to be lasting, and there is no necessity to repeat the vaccination 
during childhood. . · · _ - . - · - -

It is desirable for all children to be submitted to anti-diphtheritic vaccination 
between the ages of one and two. If this is· not made obligatory, an active propaganda 
should be organised to induce the maximum possible number of persons . to take 

· advantage of the facilities ofTered. It would be useful to arrange for free vaccination 
to be given once a year by all local authorities. Doctors, especially, should recommend 
the method and use it both in family practice~nd in institutions where many children 
are in close contact with one· another. Henceforth, it should· be carried out 
!:lystematically in all ·communities of children. It should be easy to make it a 
compu~sory condi~ion of admittance to day-nurseries, nursery schools, holiday camps, 
preventoria, etc. . . . 

During an epidemic, when unvaccinated persons have to be protected urgently, 
prophylaxis by the formol toxoid (anatoxin) method is not sufficient, on account of its 
relative slowness of immunisation. · It is then possible to resort to preventive 
inoculation with serum. After applying Schick's test, recepti'\<:e subjects should be 
inoculated with anti-diphtheria serum, preferably in the form of purified serum. The 
serum injection may be followed by a formol toxoid (anatoxin) vaccination. There 
would not appear to be any fear of sensitis~tion, from the vaccination during the 
first few days. . 

. Where groups of children are concern.ed, in cases where complete and competent 
bacteriological control can be secured, it would be as well, at the same time, to search 
for carriers of virulent ger.ms with a view to isolation and' .'treatment. . -

· Scarlet Fet•er. 

The methods ·of prophylaxis against scarlet· fever have not yet been brought to 
perfection in the same way as those against diphtheria ; neither anti-scarlet-fever 
vaccine nor anti-scarlet-fever serum has proved sufliciently efficacious to be 
recommended for general use. ·The results, obtained from vaccination with Dick's 
toxin are obviously encouraging and experiments might well be continut>d on a larl!e 
scale.· · · · 

· The anti-scarlet-fever serum prepared by the Die~ or the Dochez processes has 
an undoubted therapeutic value in serious cases; on the other hand, its prophylactie 
value is still disputed. , 

Favourable preventive results have also been obtained with convalescent,.• 
serum: 

Dick's reaction may be of value in tracing susceptible subjects, with a view ·to 
their immunisation.·- Its practical utility is the same as that of Schick's test 
for diphtheria. However~ Dick's reaction appears to be less reliable and oftl'n more 
difficult to interpret than Schick's test. 



The examination of the throat for streptococei may have. a certain. v~Iue in 
tradng germ carriers. At the present time we have no means of determmmg the 
period of infectiousness in scarlet fever convalescents . 

. lleasles . 

. \ctuallv the only efTediw, practical and harmless method of _co~ba~ing measles 
is by st>ro-p;ophylaxis. The technique has_ bee? per~ected by Deckwat~ m Ge~m~ny 
and Debre in France. We shall follow the darectaons gaven by Debre for ats appheatwn 
to large groups of children and families. · · . . 

For collective application, sero-prophylaxis needs t~ be well ~rgam~ed. ~pecaal 
laboratories attached to children's hospitals and hospatals for mfectaous daseases 
should be set up to colle•·t the blood and to prepare, preserve and distribute the 
serum. Serum should be taken primarily from adults and children of over ten years 
of age. They should be definitely convalescent from measles without complications 
and in uood general health. Particular care should be taken to see that they are 
free fro~ syphilis, tuberculosis and malaria. The best time to take the blood is 
between the seventh and twelfth days following defervescence. The sero-diagnostic 
test for syphilis should be applied to each batch of serum; moreover, as a further 
precaution, this may be heated on two successive days to a temperature of 56°C. 
or an antiseptic may be added. Each tube should be proved sterile, and then several 
sera ·(from three to five) mixed together. If kept in a refrigerator, the serum will 
maintain its acth"ity for at least two years. 

The prophylaxis of measles may be achieved either by sero-prevention or by 
sero-attenuation. The serum sho.uld be injected. as soon as possible, if absolute 
prenntion i~ desired; or, on the sixth, seventh, or, if necessary, even the eighth day 
of incubation, if sero-attenuation is the aim. The doses should he one cubic centimetre 
for each age-year. with a minimum of three cubic centimetres up to three years, 
and, from fifteen years onwards, a maximum of from fifteen to twenty cubic centi
metres according to the weight of the patient: 

With a slightly difTerent technique, sero-prophylaxis can also be carried out 
by the family doctor without the help of a laboratory ; but in that case it is based 
on the use of sera or the whole blood of adults or older children who have been attacked 
by measles a long time before; generally the parents' blood should be used. In 
order_ to obtain the same result as with convalescents' serum, the doses previously 
mentaoned should be quadrupled if using serum, and again doubled if injecting whole 
blood. · 

Th~ _sero-pro~hylaxis of_ ~easles is at present still restricted .by lhe difficulty 
of obtamang sufficaent quantataes of convalescents' serum · in order to overcome this 
handicap, the anti-measles serol~gical centres should be 'well organised and donors 
')!serum ~hould be remunera_ted af n.c~essary. Experiments at present Leing under
taken. ha'li~ b_een successful m oLtaanmg a considerable increase in the proportion 
of ~~ta~odae~ an t~~ ~lood o~ former measle~ patients by injecting the blood of actual 
mea~Ie~ pa~aents, at 1~ ~ossabl~ that, b~ thas process, we may eventually succeed in 
procunng ~aro/e q_uantalaes of haghly actave anti-measles serum. 

The mdacataons. for anti-I?easles Rero-prophylaxis are man . All children 
expo~t:ri to eontad w1th mPaslt~s m places where many ehildren aro ~roughl logPlht~r 
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should have the benefit of it. As soon as a case of measles occurs in a day-nursery, 
a residential institution or hospital ward, all other children there should immediately 
be inoculated with convalescents' serum. Among private patients, sero-prophylaxis 
should be restricted to children under two years old, as above this age measles is 
generally harmless in towns. Measles may become serious, however, in delicate, 
rickety or tubercular children, in those suffering from diphtheria or whooping-cough, 
or convalescent from an affection of the respiratory organs. In all these cases, it 
would be of advantage to avoid or mitigate measles{ or to secure a mild attack, by a 
preventive injection of convalescents' serum. 

. . 

Whooping-Cough. 

Of all the infectious diseases of pre-school age, ~hooping-cough is the one agai.nst 
which we are most helpless. Its ·prevention by means of convalescents' serum has 
yielded, under Debre, some good results, but it has been impracticable to adopt this 
method generally. . 

Anti-whooping-cough vaccination has been attempted in various countries. 
The vaccine generally used is prepared with pure cultures of Bordet-Gengou bacilli ; 
sometimes mixed vaccines have been used, comprising in addition to the Bordet
Gengou bacillus, staphylococci, pneumococci and Pfeiffer's bacillus. Opinion is 
divided as to the efficacy of these.vaccines. It is certain that they are incapable 
of conferring any long-period immunity ; even when given right at the beginning of 
the period of incubation, they do not always prevent the disease from developing. 
It seems that their action is curative rather than preventive. ·It would be as well 
therefore to use them as soon as possible when a child is infected, but vaccination 
should never supplant other protective lJleasures, such as the isolation of patients 
and SU!!pects. . · · 

The discovery of the whooping-cough· bacillus has enabled a study to be made of 
the. infectiousness of this disease, and the measures to be taken to avoid infection 
can be accurately defined. In some countries, the presence of the bacillus has been 
.of assistance in enabling the disease to be detected in its earliest stages and thus in 
protecting numbers of children.. It has been possible, through identifying the bacillus, 
to show that patients are particularly infectious during the catarrhal stage,-and that 
the organisms decrease in number rapidly during the stage of coughing and disappear 
entirely after the fifth week of coughing. It is, therefore, especially desirable to 
isolate patients at the catarrhal stage. In communities of children every child who 
coughs in a suspicious manner should be isolated. It is advisable, in theory, to admit 
such· children to hospital to prevent them from spreading the infection to others. 
For this purpose, however, it would be necessary to have available special wh~oping
cough departments sufficiently extensive to receive, not ·only definite cases, but also 
suspect cases for prophylactic treatment and for social reasons. 

. · The· prophylaxis of whooping-cough deserve.s greater attention from doctors 
than it has hitherto received, for it is an affection which is important during the 
pre-school age both from the point of view of mortality and morbidity, and of which 
the frequencyhas diminished very little in the past ten years. 



Other Acute lnfeclions. 

,\mon"' other infectious diseases of importance during the pre-school age should 
be m-entio;ed, first of all, influenza. This ill-defined complaint is in part responsible 
for the mortality from pneumonia and broncho-pneumoma. At present we have .no 
~pecific means of prophylaxis agains~ influe~za. Only g~n~r~l health ?Ieasur~s wh~ch 
strengthen the resistance of the chtld to dtsease and dtmtmsh the nsk of mfectwn 
are likelv to have much influence upon the morbidity and mortality due to this 
disease. • ~aso-pharyngeal vaccination and disinfection have prov:d of little value 
as pre,·entives. · 

Smallpox,I thanks to Jenner's vaccination, no longer counts am~ng causes of 
death during the pre-school age, but it should not he assumed that thts danger has 
nec~sarily been warded ofT once and for all and that vaccination can now be negleeted. 
The mild epidemics which sometimes occur in countries where vacCination is not 
strictly enforced pro,-e that the risk of infection is always knocking at the door. 
Systematic vaccination for smallpox during the first year should therefore be 
maintained. Cases of post-vaccinal encephalitis, always of rare occurrence, are 
practically unknown if vaccination is performed in the first t~·o years of life. 

In certain areas, or at certain periods, it may be advisable to protect rhildren 
against typhoid fever. dysentery and malaria.· In this case, in addition to general 
health measures, wl)ich present no particular features in the pre-school age, the 
methods of specified prophylaxis employed for adults (vacrination, immunisation) 
may be utilised from the second year onwards.' 

CHRONIC INFECTIO:"'S. 

Tuberculosis. 

The campaign against tuberculosis in ttie pre-school age is so closely bound up 
with the measures taken for the control of tuberculosis in general _that it \\:ould be 
absurd to think of setting up a special organisation for the pre-school child. Pro
phylactic measures for the child of from one to six are, in fact, based on the same 
principles as those for the infant and the schoolchild, and even if there arc certain 
dilTere~ces as ~ ~he d~tails ~f applicati?n, that is no re~son for departing from a 
centrahs~d admtmstrahon whic? has obvtous advantages from many points of view. 

A~h-tuber~ulous measures m the pre-school age should include: (I) the prompt 
detectwn of cht~dren who have active disease or merely latent infeclion ; (2) the 
removal of a chtld from contact with tubercular patients whether in the family or 
~lsewhere, and (3) a strengthening of the power of resistance of children who arc 
mfected or_threatene~ with the disease. As regards the detection of infected subjects, 
a sy;;tem~hc tuberculin test once a year of all children aged from one to five attending 
consul_tatwn centres and day-nurseries has proved such a valuable method that it 
wo~l~ per~aps be_ desirable to make its adoption more general. Children with a 
JX:'Sibve skm reaclton sho~ld be X-rayed, and an investigation made at their homes 
Wt~l show whether there IS a source of contagion in the family and whether these 
duldren ought to be removed. These children should be watched over wilh particular 
care and should be the flrnt to receive th(' benefit of organisations de~igned to 

1 Sfoe alll(J dtJf"ument e.u.i:i~f. 
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strengthen .. bodily health and resistance to disease, ~uch as preventoria, open-air 
schools, hohday camps, etc. The possibility of infection from the milk of tuberculous 

· cows must be taken into consideration in certain areas, and such risk should be 
combated by a proper control of the milk~ 

' · Close co.-operation · bel\yeen the consultation centre for children of pre~school 
age and the tuberculosis dispensary is therefore essential. This co-operation may be 
effected in two ways. On the one hand, the doctor and the nurse of the children's 

· consultation centre should report to the dispensary all cases recognised as definitely 
or potentially tuberculous,_ with a request that the necessary investigations should be 
made to trace the source of infection, and that, if required, measures should be taken 
to avoid further spread of infection; On the other hand the dispensary medical 
officer should send the children of tuberculous parents to the pre-school consultation 
centre for general examination and an opinion as regards treatment. Children 
should only be sent to open-air sanatoria or special institutions after a joint report 
from the two centres. 
· · In order that the campaign against tuberculosis among children of pre-school 
age may be carried out effectively, the centre responsible for examination must be 
in touch with suitable institutions for the reception of different classes of children. 
Healthy children of more than three years of age, who are at home in danger of 
infection may properly be entrusted to an institution or a voluntary organi
sation which, like the Grancher organisation in France, arranges to board them, out 
with healthy families in the country and to supervise them systematically afterwards. 
Those children who have not reached 'the age of three may be sent to resident 
nurseries. Children showing slight enlargement of the glands, etc., should be sent 
each year, for a few weeks or months, to an open-air school or a convalescent home. 
These institutions may be situated in the neighbourhood of towns, in an open space 
or near a forest ; in some of them, children are only admitted during the day-time 

. and return to their parents at night. For more serious cases, with definite pulmonary 
or osseous disease, sanatoria are required situated in suitable clima~ic conditions, 
either by the sea or in the. mountains. Cases of act.ive pulmonary tuberculosis 
should always be treated -separately from the others. Certain countries. already 
possess all types or these institutions for children of school age. · It is most desirable, 
however, that children aged from one to five years should also be able to share these 
advantages, and they. should be placed either in special dep~rtments attached to 
already existing open-air homes or sanatoria, or in new institutions specially established. 

Syphilis. 
, The campaign against syphilis is not as importan-t in connection with the welfare 

of th~ child of pre-school age as it is for the protection of the pregnant woman and 
the infant. As a general rule, syphilis will be discovered at the maternity and infant 
consultation centre during the first months of life. After the first year, therefore, 
all that is necessary is to continue the treatment already begun and to ascertain, by. 
clinical and serological examination, whether a final cure has been achieved. Certain 
attenuated forms of syphilis, however, only appear during the pre-school age, 
manifesting themselves by defects of nutrition, by endocrine disturbances or physical 
and mental backwardness. With affections of this kind, the doctor at the 



,·on:mltation centre should always carefully enquire whe_ther the_re i~ any syphilis 
in the family and, if necessary, submit the child to. a special ~xammat~on: . . 

Investigation for syphilis should be sy~tematically carne~ out, m mstitutwns 
where abnormal children are cared for (bhnd, deaf-mute, crippled, .backward or 
feeble-minded). Here a serological examination on the admission of each case should • 
be the usual rule. 

Rheumatic 1\lanifeslalions. 

The problem of the prevention of acute rhe~matis~ which,_ despite_ its name! is 
usually an essentially chronic disease, is of particular mtere~t m certam_ countnes, 
notably in England and l'\orth America. -~ good many p~tJen~s. who die betwee_n 
the aues of ten and fifte~>n from cardiac leswns of rheumatic ongm have had thCir 
first ;ttack - often unrecognised - during the pre-school period; this, therefore, · 
is the period of life when an endeavour should be made to apply prophylactic measures . 
. \t present, we have no eiTective means of preventive treatment, either serum or 
\·accine, but certain measures of general hygiene seem to diminish the risks of 
contracting the disease, and to prevent, to a certain extent, persons who have had one 
attack from incurring a second. Where possible, rheumatic children should· be 
removed from the neighbourhood where they have acquired the infection to good 
hygienic conditions, preferably to a special sanatorium situated in a mild and sunny 
climate. Thus, in areas where articular rheumatism is very widespread, hospital 
schools should be established for these patients, where a cure designed to strengthen 
their health could be arranged for similar to that applied to tuberculous cases. These 
schools should also undertake the education of patients, and the training of cases 
sufTering from heart disease for suitable occupations. 

The removal of enlarged adenoids and tonsils may be recommended as a means of 
preventing the onset of rheumatic lesions or a recurrence of the complaint. 

It appears indispensable that all measures for the prevention of acute and chronic 
infe~tious diseases, including notification, vaccination and serum-prophylaxis, should 
be directed by a Department for Infectious Diseases, attached to the Central .Public 
Health Service, which should co-ordinate the work of an the re!!ional branches en"'a"'ed 
in this field, and collaborate with the Child Health Departme"nt as far as infe~ti~us 
diseases of young children are concerned. 

PHYSICALLY AB:-<OR!IIAL CHILDREN. 

The ?re-s~hool age is a period during which numerous congenital or constitutional 
defects, mhented p~tholog•cal peculiarities and troubles aiTecting growth become 
apparent. and reqmre treatment. Consequently, the doctor in charge of the 
f:onsultation centre should keep a careful look-out for such abnormalities so as to 
be abl~ to Lak~ any necessary steps in good time, and advise parents as to the 
educa~10n and, 1f necessary, the residential treatment of abnormal children. 

_F!rs~ of_ all, t~ere are distur~a_nces a !Teeling growth which may be of endocrine, 
nutnt10nal, mfeellve or other ongm; they should be easily discovered by means of 
~egular measurements. E~ch ch~ld should have his anthropometric chart recording 
a~l meas~rements taken smr:e b1rlh. Abnormal .children should be referred to a 
c msultatwn centre or ~P.nt to a hospital for further examination and treatment. 
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· It would also be useful to detect at this age difTerent types of constit~tional 
defect, including the nervous or " lymphatic " child. By advice on diet or hygiene, · 
it should often be easy to improve the condition of. these children. Occasionally 
it will be found necessary to remove them from the family circle and place them for 

• a time in convalescent homes,· open air institutions or holiday camps. 
. This is also the age :at which the special eclucation of crippled children should 

begin. Their number is relatively high. 
Cases with. deformities of the limbs should be submitted as soon as possible · 

to orthopredic treatment followed by special education so as to obtain the maximum 
use from crippled limbs. This treatment can only be given in properly equipped 
special jnstitutions. Since children may be obliged to remain for months and even 
years, their education must -be cared for and suitable teaching provided. These 

· institutions may be situated in the nt>ighbourhood of large towns, but should have 
p!enty of space and sunshine. They rshould have orthopredic consultation centres 
associated ·with them, fitted with the necessary mechanical equipment for the 
benefit of crippled children who live with their families ; they should also provide 
suitable remedial treatment for the sequelre of poliomyelitis. 

Children presenting visual abnormalities ~;~r ocular lesions should be referred 
by the doctor of the consultation centre to an oculist or an ophthalmological clinic. 
Refraction troubles frequently become apparent· in nursery schools ; consequently 

.the staff should watch for them and report suspected cases to the doctor. Blind-
· children may be sent after their second year to a special school for the blind, where 

they will be·educ~ted and trained by suitable methods. 
The deaf-mute child likewise.has a claim to the special attention of the medical 

officers. H is wrong to suppose that deaf-mutes should not be put in cha.rge of 
specialised teachers until about the Rge of seven or eight. Actually these children 
are ready for medico-pedagogical treatment from their third year. At this age, 
pedagogical receptivity is high; coilsequently, it is -desirable to take advantage of 
this favourable condition as early as possible, .in order. 'to impart fairly rapidly the 
first elements of the vocabulary' of lip-re;1ding and speech.· · 

The education of deaf-mutes is nowadays carried out to a large extent in 
residential institutions; hut where circumstances permit, a child sl}ould enjoy the 
advantage of remaining in his natural surroundings and attending the nursery school 
or the special school each day .. He will thus be enabled to ·play with children who can 
hear and to profit by the continual instruction in the family circle. · Many deaf-mute 
children retain traces of their hearing power ; an endeavour should be made to develop 
this methodically, since; if they can manage to differentiate between voice sounds and 
to mark intonations, they will speak much better. 

In. addition to institutions for deaf-mutes, it would be of advantage to have 
special nursery- schools ior young children who, though not completely deaf, are 
hard of hearing, and have difficulty in following the ordinary courses. Finally, a 
special school should be provided for children who are both deaf~mute and blind. 

The examination: of the hearing and the detection of diseases of the ear should 
be carried out by a specialist collaborating with the doctor in charge of the consultation 
centre, or appointed to visit the day-nurseries and nursery schools. He should also 
be responsible for the supervision of children who are sent to schools for deaf-mutes . 
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In the promotion of infant welfare, mental hygiene is a nec~ssary comple1~~nt 
t.o the prenntion of phy~ical disease, and an integ-ral part of the duties of the phy_sJcJan 
('ntrusted with the supervision of children. The latter must t~erefore ~t h1mself• 
for this task bv an extensin ~tudv of child psychology and child pl<ych1atry. He 
~hould not allO\;. himself to be supplanted in this fil'ld by the teacher who is beginning 
to take a great interest in the abnormalities of chilJhood, and ~\·ho,. at t~e present 
time, shows some tendency to take over this branch of educatwnal hyg1ene. The 
studv of abnormal childhood should undoubtedly be regarded as a branch of infantile 
path~logy, just as psychiatry has always b('rn a branch of m~dirine .. The disc_overy 
and careful examination of the abnormal child, both phys1cal and mental, IS the 
business of the physician; the education, manual and vocational training are the 
business of the school-teacher. Close co-operation betwern doctor and teacher shou_ld 
clearly be the rule, and will be of material advantage at enry stage of the work. 

The number of children in need .of special medic.o-pedagogic treatment is 
comparatively large_ Duty and humanity alike should lead the State to take an interest 
in such children. and to educate them as far as possible to become useful mt>mbers 
of society. · 

This work involves : ( 1) the ascertainment of abnormal children; (2) their 
classification; (3) education in special schools, either day or residential ; ( 4) the 
pro,;sion of an environment most likely to develop and utilise existing capacities.· 
The work should begin in the pre-school age, the case being diagnosed at the centre 
by the physician who has had charge of the child from birth. A few simple tests will 
enable him to form an approximate idea of the dt>gree of backwardness. Once a 
child is recognised as mentally deficient, he should be sent to a mental health centre 
where a complete examination of the mental state should be made by a specialist. 
_\visit to the child's home should then be made by the health visitor; the specialist, 
after consultation with the teacher in charge of backward children, should then refer 
the child to whatever school or institution seems to be most appropriate to the case. 

Feeble-minded children need specially adopted methods of education; during 
the pre-school age in a specialised nursery class, and during school age in a special 
schooL In these institutions, the backward children of a whole town or of one or 
more ~istricts should be brought together. The curriculum should comprise special 
educatwnal methods, with a minimum of intellcdual work and a maximum number 
of hours devoted to manual work and physical education and welfar~. Children 
educated in day-sehools mntinue to live with their families : but idiots and imbeciles 
~hould be placed in re,;idential institutions, which are preferable to day-schools 
•~asmueh ~s they remove the r:hild from his family surroundings and enable him to be 
!f!Hn med1cal, educational, moral and soeial care of a m'ore specialised nature. It 
t~ b~lte~ no~ to wait until sr·hool age is reached before placing such children in residen
ltal mslttutwns, but, when practicable, to remove them from their families in the third 
or fourth year. ' 

As rr~gards high-grade defectives, excellent results have been obtained in recent 
years by_plar:in~ r:hildren in families in the country, or in colonies run on family lines. 
fl.,croly ~~of opmion that " in order to educate the abnormal chilrl for his fut.ure life, 



.-59-

he should be placed in surroundings which will stimulate and encourage those 
.bualilies which will enable him to adapt himself to the future circumstances of his 
adult life ". He considers that, so far as physical surroundings are concerned, the ideal 
conditions are to be found in an agricultural estate, while the ideal social atmosphere 

•is provided by a normal family in a rural district. · In his view, institutional treatment 
can never· hope to obtain results comparable to those secured by boarding-out with 
families, and, for these reasons, Decroly considers that institutions should only be 
regarded as a " threshold " to the far~ colony, and a means of temporary training for 
cases which are too difficult or too dangerous for adoption by families. 

PREVENTIVE MEASURES. 

EITective supervision of children of pre-school age can only be secured by keeping 
in touch with them through regular physical examination, by closely following their 
development, by a knowledge of their home surroundings and by power to influence 
or modify the home conditions when necessary. As with infants, the best means of 
keeping in touch with children living at home are, first, the centre and, secondly, regular 

. visits to the home, to which reference has been made in previous chapters. In places . 
where considerable numbers of children are brought together - i.e., in institutions 

·such as residential nurseries,· orphanages, ~tc., and in institutions of a non-residential 
character, such as day-nurseries, nursery schools, kindergartens, etc. - special 
supervision is necessary. 

CoNSULTATION CENTRES. 

Th·e obje'ct of these centres'is the supervision of children living at home or boarded 
out, the giving of advice to mothers, the detection of abnormalities and of di.seases, 
the reference to the appropriate institutions of those in need of special treatment, and 
the employment of every available method of preventive treatment .. 

Centres for the pre-school child are organised and managed on the same lines as 
infant welfare ce~tres. They are under the charge of a specially qualified doctor 
with one or more visiting nurses to assist him .. For reasons of health, pre-school 
centres are better separated froni infant welfare centres; in any case, consultations 
should take place on different days or. hours, in order to avoid that risk of infection 
for infants which is always to be feared in crowded waiting-rooms, where children 
with colds are continually moving about. In actual practice, however, this policy 
of separation has nearly always failed. · Mothers with several children will usually 
bring only the youngest. child, and will not come for advice ab?ut their older children. 
The abandonment of separate centres for the pre-school child, which is so mt~ch deplored, 
is very largely due to the la<;k of time at. the disposal of the mothers, and to the 
difficulties and expense of transport; visits to the centre should therefore be made as 
easy as possible for the mothers, particularly in order. to enable them to arrange for 
the examination o( the pre-school child at the same time as the infant. It is. not 
practicable _to provide centres exclusively for children over one year old, except. where 
the area served is limited, as for example where all the f':l.milies under supervision 
dwell in the same block of buildings or within a very small district, where mothers can 
·attend \vithout losing much time. . · 
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It is dillicult to make mo~t mothers undt>rstand tht• usefulnt'ss of regular 
examination for children of more than one year of agt'. Tht:'y are quite ready to ask 
advice as to the management of an infant. but., once the child can walk, they are apt 
to think that special ~are is no longer neces:;ary. In lh~~ n~attrr, propag~nda and 
education are much needed. \\"e should aim at the t>xanunatwn of t'VPry duld of tw<J 
vears old at least once in four or six \H'eks; latt:'r on, the intPrvals ean be longer. 
· "-e do not recommend the grant of a bonus to <'nrourag-e visits to centres, but 
it might be possible in certain cast:'s to refund travelling <'Xpensl'S to poor mothers who 
come. from somt> dislanc<'. as both the cost and dillkulty of travelling arc greater with 
childrt>n from two to fh-e wars of agt> than with an infant. The relief and allowances 
whirh ct:'rtain famili<'s rec;iw from t'he State or the munieipality might with advantage 
be made payablt> at the ct'ntre. in order to oblige moth<'rs to bring the children there. 
In a few exceptional cast>s, gifts in kind might perhaps ht' ginn, but the aim should 
alwavs be to assist and advise and not to reward. 

l~onsultation rentrt:'s for the pre-school child and infant welfare centres in the 
same district are parts of a single organisation, and. wht'lher consultations are held 
simultaneouslY for both classes of children. or at di!Tt•rent times, thcv should be in 
charge of the. same nwdiral oll1cer and the same mm•es. It is of considerable 
advantage for the doctor to st>e childrt:'n from birth, and to follow tl11~ir development 
as long as possible. as he is thus able to become much better af"!JUaintcd with their 
<·onstilution and history than if he had only se<'n them aftf'r the first year. It might 
even be of ad>.-antage to entrust him with the school medical sup<'rYision of his distrid 
in order that the welfare measures for all the childrrn should he in the samr hands. 
This system of ct:'ntralisation may be dill1eult to achieve in largr towns_. hut it might 
w .. ll b~ introduced in smallrr lowm and in the country. wlwre it could be appliPd 
without difficulty. The task of the doctor who i~ re;;pon,;ib!f• for the welfare of all 
children clearly becomes very arduous. He will not be a LIP to und1·rtakP any considt>r
able prh·ate practice in a.-Jdition to his work as medical olli<-er; he shouloJ therefor" 
reeeh·e a salary sufficient to enable him to de,·ote himsf"lf <'ntirr·lv to his La~k. 

The aim of centres for the pre-school child is the study ~r the development of 
the young child and the prevention of disease. The dodor should thPrdore watch 
on~r the state of health of each child : he should cnd•·avour Ly all possible means 
to df:"ted any abnormality or chronic disea,;e, and to follow the child's physical and 
mf:"ntal developm_ent. He should also a_dvise the parr·nts on fjUCsti<lllS or did, pPrSflllal 
and general hyg~ene. and the preventiOn of infedious disease. In certain circum
stances, he will be in a position to apply preventive measures, such as ullra-violl'l
ray treatment, vaf·ein\ltion. ele ., Lut, as a general rule he should abstain from treat
ment and should send d1ildn!n found to bf! ill or abnormal to the family dodor or 
l<1 thfl hospital. -

Th~ equiyment of ~~~e <·enln·s need not Ill' ~~laboratc, but ~hould include, in 
um~<,dJ<m ~-Jth t~1e wa1lm~-room and the eonsulting-roorn, two or three isolation 
<·u~HI:I•~s f<,r m(,,dJfJIJ;; f;ases su<:h as measles in the catarrhal stage, or l'hildren with 
dwk;n-p<JX ra,h or diphtherilie sore-thrf,al. On arrival, the dJildren hlwuld he 
~xarrun<,rJ by liJfl nun;: for any bign of infedious disease, and ull su~pel:ts ~lwuld be 
J~<,lat"'d untJI the amval of the mPdif·al ofncf·r Sf1m .. m 1 1· · h b 

. . . - - - · • • " 01 ern e mJcs ave epn 
J'r<,vul<!d WJth <·ubJ<:Ies wh<~re lh"' rnolh1!r and her ehildren are isolut<"d t.y I!JPnns of 
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glass partitions : but isolation is· more difficult to secure with children of this age than 
in the case of infants, and it is found that, in spite of theoretically perfect arrange
ments, infection may still be spread at the time of the consultation. In order to 
reduce this risk to the minimum, care should be taken to avoid too great a number 
M children being together at the same time. For this reason, consultations should 
be held at frequent intervals ; an average of about thirty examinations during a session 
of two to three hours should enable the medical officer to make a thorough investiga
tion and to form some idea of the mentality of the mother and the temperament of 
the child. Consultations by appointment are to be recommended in order to avoid 
overcrowding. · 

, If possible, the centre should have attached to it an artificial sunlight clinic, 
where, on the prescription of the physician, light baths could be given to children at 
certain hours. 

Case-records should be kept for children, as for infants. Eachchild should ha~e 
his individual record, which should be a continuation of that of his first year, and in 
which illnesses and vaccinations should be noted at regular intervals. This individual 
record should follow the child if he leaves the district, and should be forwarded to the 
school medical officer at the end of the pre-school period. · 

It is often found necessary to supplement the general examination made at the 
consultation centre by a special otological, ·ophthalmological, ra-diological or other 
examination. For radiological examinations and for everything connected with the 
prevention o( tuberculosis, a close· co-operation should be maintained with the 
tuberculosis dispensary, which should . be communicated with when a case of 
tuberculosis is discovered in a family. The tuberculosis dispensary should be respon
sible for any enquiries of-a medico-social nature and for any further steps required 
to secure the isolation of the infective patient or t4e boarding-out of the children. 

The centre should keep in close touch with school dental _clinics and with local 
dentists, to encourage them to take more interest than they do at present in children 
between the ages of two and six. It might even be of advantage to set up special 
dental clinics, attached to the centres, for children between those ages. 

·The mental condition of the child requires as close supervision as his physical 
health. The physician should therefore have some knowledge of child psychology 
and psychiatry, and should be able, with the help of suitable tests, to ascertain the 
state of the child's intellectual development. He should endeavour to detect as 
early as possible any abnormal cases, which should be passed on to the. mental health 
centres for classification. 

Lastly, one of the most impor ant tasks of the centre for- the pre-school child 
is the organisation .of preventive vaccination. The doctor attached to the centre, 
being in constant touch with the families, is better able than a stra·nge vaccination officer 
to carry out ·the necessary propaganda and to decido which children should be 
vaccinated. The medical profession is not everywhere in favour of arrangements for 
vaccination at welfare centres, but 'the advantages of such centralisation are obvious 
.and, if the relation between the private practitioner and h!s· patient is duly respected, 
it will probably be generally recognised that vaccination may properly be regarded 
!'S pa1-t of the. preventive ~ork of the centre. 
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We have mentioned the various forms of vaccination now available. for general 
application; their number is stil~ very _limited, but i~ is pr?bable that,. m t~e next 
few vears. considerable progress mvolnng new techmque will be made m this field. 
The ·phvsician should therefore keep himself acquainted with the developments of 
this bra.nch of preventive medicine and be ready to employ new methods when their" 
usefulness has been proved. 

The concentration of vaccination during certain periods of the year has 
considerable advantages. In order to avoid too great overcrowding at the centre 
during such periods, it would be ad,·isable to arrange for ,-accination to be performed 
apart from the usual consultation hours. . . . . 

:Medical work carried on at a centre is mcomplete without house-to-house VIsits 
bv the health 'isitor. Experience has shown that, without following-up by a visiting 
n~rse, attendance at a centre is of little value and is soon given up; regular visits 
to the homes are essential to the success of child welfare work. We shall deal later 
with the duties of visiting nurses. 

I:-osTJTl"TIO~S FOR CHILDRE:>;. 

A child of pre-school age has a natural desire for active movement, and for this 
he requires ample space. :::'\ormal growth depends on the amount of sun and open air 
which are available, and all buildings and institutions for children of this age should 
be adapted to these requirements. As a little child is clumsy and is unaware of 
danger. everything likely to cause accidents should be avoided in internal equipment. 

Housing. 

The ideal dwelling for a child of pre-school age is a one-family cottage surrounded 
by a small garden. There he ilas the sun, air and. ~pace which are nPeded. The 
hygienic and moral benefits of thi_s type of accommodation cannot be too strongly 
urged. l'nfortunately, for reasons of economy, in all large cities, tenement houses 
are now being built in which the interests of children are not adequately safeguarded. 
At least there should be playgrounds near thf'se great buildin~,;. In the flats 
themselves v.ide bay-windows and balconies exposed to the sun should allow childrf'n 
to be placed in the sun all the year round. The children's room should always be the 
airiest in the apartment. 

l..are sho~ld be taken that the doors of the building do not open on to busy streets 
where the children would run the risk of accidents. · 

Dfly-S urseries, S ursery Schools, .\' u rsery r: lasses. 

The nee_d for ?cc~mmodation for children away from horne during the day is a 
problem which anses more frequenlly now than in the past.. As the numbl'r or 
~·o11_1en. who go out to wor~ inr,rease~, there ~s a corresponding need for providing 
Insl~~ulions l? lo_ok after ch1ldre~ durm7 workmg-hours. These institutions require 
~pecia_l or~amsalw~ fro~ t~e pomt of VIew of health becau~e of the great danger of 
mfectwn mvolve~ m bnngm~ together large numbers of children, particularly since 
they !!pend .the mght under thr~ most varied conditions. Day-nurseries or the nursery 
;,.Jtr,.JI may },eNmte <tn r!xedlr!nl. rru!ans of health Nlpca!.ion and Lruining for hoth 
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~others a~d ~hildren,-and provided they are well conduCted, they exercise a wholesome 
mfluence on the physical and moral development of the children in their care. But, 
,if badly equipped and staffed, they may also become centres of dangerous infection 
and be instrumental in spreading epidemic disease. c • 

1 Socially these institutions prevent the complete separation of mother and child 
when, for any reason, the mother cannot look after her child at home. If, instead 
of being boarded out, the child returns home every eyening and every Sunday, the· 
mother grows fond of it and will be increasingly ·reluctant to be separated from it. 
Moreover, the child will be under the beneficial influence of ordinary family life, which 
is important. . ' · . · · ·. 

The simplest· form _of day-nursery js one in which a woman takes into her house 
one or more children- during the day-time, looks after them and feeds them until 

1the mother takes"them away. Usually .a small payment is made which allows the 
~oman to cover her expenses and even to ·make a profit .. One advantage- of this' 
system is that the risk ot infection is less than in large institutions, because of the 
small number of children brought together. Its great drawback, however, is that 
it is usually not subjr,.ct to any medical supervision, so that the hygienic conditions 
under which the children live may leave a great deal to be desired, and the children 
may run lhe _risk of personal infection, for instance by a woman suffering from 
.tuberculosis. Any person regularly entrusted with. the care of one or more children, 
even if only. for a few hours, should be compelled to apply for a permit to take them 
which should not be 'granted until she has been medically examined and her house 
inspected, as is usually done when infants are boarded out. . 

· Day-nurseries are bound to bring together a number of children from different 
environments and thus afford numerous opportunities for the spread of infection. 
Experience has shown that these institutions, particularly if they do not fulfil-every 
hygienic condition,· may be a constant source of infection and even of epidemics. 
In some places, people have even gone to the length of demanding the abolition of 
day~nurseries because of their high morbidity and mortality rate. Others regard 
them as a necessary evil, and ·suggest that they should be used as little as possible. 
We, on the other hand. believ!l that they should be increased in number where 
requjred, but that their efficiency should be improved. Provided certain conditions 
are observed, the risk of infection can be. easily controlled and the incidence 
considerably reduced. · · · , · · _ 

In. most large. cities; the accommodation available in day-nurseries is totally 
inadequate for the needs.' Under these conditions, the rxisting day-nurseries naturally 
tend to admit more children than they should, and· overcrowding is conducive to 
the spreading of epidemics.. The number of places available in day-nurseries and 
nursery schools should be suffieient to meet all reasonable needs. The proportion 
of young children requiring accommodation is difficult to estimate, for it varie:; a 
great deal according to the occupations and economic position of the local population. 
But, although i~ is not possible to suggest an exact figure, it may be said that, at the 
present time, the number of places available is entirely inadequate almost everywhere. 

One of the first conditions for improving the health in day-xwrseries is. accordingly 
'to limit the number of children admitted. · Large day-nurseries having fifty, eighty 
or even a hundred children in one· building may be a great potential danger. 



·- ti I -

Dt>•:entralisation ~bould be aimed at as mut:h ~s praclieable. The ideal_ ;vo~ld b~~ 
to have numerous ~mall nurserit'S, accommodatmg some fifteen or twenty chtldren, 
~itualt'd in air part~ of tlw town near working-rh~~s districts .. 

If. ft,r reasons of economy. largt' day-nurst>rws are unavmdable, they should at 
lt-a;t be subd~vided. so that there should not be more than fifteen or twenty children 
in each !!roup. These subdivisions should bl', as far as possible, indl'pendent of each 
other· t~he,· should ha,·e their own .admission room. bathroom. \\' .C.s, playroom, 
dormitorv.' and fenced-in garden. · Only the kitchen. laundry, administration and 
i;olation 'accommodation may be common to them all. 

The accommodation in a model day-nursf'ry should include an admission room, 
bathroom. playroom, dormitory, W.C.s, i~olation cubicles, .a room for the doctor 
which maY be used at the samt' time as a room for ultra-violet-ray treatment, an 
office and: when necessary. rooms for stalT. a kitclwn and a laundry. There must 
also be a playground or verandah and a garden. Twrlve cubic. metres are usually_ 
allowed for each child. The admission room should be equipped with numbered 
lockers in which the children's clothes may be plared. .\11 the furniture and 
equipment should be adapted to the a!!e of the childrrn. • . , 

The stalT should consist of a medical ofiicf'r, a matron, nurses or kindt>rgarten 
teachers. kitchen maids and laundry maids. The stalT must be large enough lo cope 
with the work. It is suggested that one nurse or kindergarten teaclwr should be 
allowed for six infants. or for twelve children of pre-school age. 

The proper sPlection of nurses is of great importance. In addition to suitable 
training and good health, they must also have special professional aptitude and be 
of a cheerful disposition. Some knowledge of infectious diseasPs and child psychology 
is indisperuable. 

The doctor should have a special knowledge of young children. His work should 
not merf'ly consist in making occasional vi,.its or coming when he is call••d : he shoulol 
see the children at regular inten·als, examine new adrni~sions every day and have a 
special record card for earh child which should be kept up to date and latPr placed 
in the individual file kept at the health centre. lie shr>Uid be notified immediately 
of children who are f.,wri-h or show signs of infectious dis•~ase. It is his duty to 
arranze for their removal to a hospital or to send them home as the case may be. 

The dodor is n:sponsiLle f"r a well-balanr:cd and rational dietary, and for the 
r,Lso-rvanr:e r,f tho:.;e ~·ygir:nie mr>a~ures whieh are nr>eP.,;,..ary to build up the rr~istance 
,,( th~ duldrf'n to ?1sea"': _and pn~vent sickness (for example, play in the open uir,, 
deanhno-ss, protedwn aga1rut r·old and heat, etc.). As a w:ncral rule, the chilJn~n 
,hrJUld han three meals in the day-nurseries : brcakfa4 after •:orning .to school. a 
,.,,ltd m~"';I about norm and a lighl•·r m<:al in the afternoon bdore going home. Tlw 
r:•m•p<l"tltrm r,f th<:se _m .. als naturally vari•·s with lor·al r·ustorns. A fairly long rPsl 
and ;,lw:p _aftl'r the mu~-d.ay meal ~hould be r:ornpulsory. · 

Play m the ''f"'n atr IS the best mdlwd of avoiding iufedion w]H,Il ]urue nutnlwrs 
,,( duld~en are b~r,ught togdlwr .. The dtildn;n should liH·rdorr: sp.,rul a,.,Jarge pari. 
r,( th': rlay b<Jlh m :;umm•·r an.d. wmtr~r etther Ill the gardPn or playground. 1 Juring 
thP. wet anrl. er,]d s•:asrm. artth<:tal sun-Laths may well supplem•mt the elTr'd of (jf1: 

••u'- r,f dr,nrs when necf'so;ary. EvPry nurs•:ry shrJUid have an ultra-viold.-ray 
••pp:.ralih and r:adt r-luld -.h.,u)d ],,. f'XfJO~f'fi Lr, 'tr•,·r,·,.,·.,l c•ttltl·, .. ,, r. II ,. •t I 

' ' lJ - • i" ,.... I , Jr , II~ ,lfflf~ fH'PSf'rl H"l 



-- 65 -c 

~by lhe doctor. Physical education adapted to the children's age will help still 
furth,er t~ imp.rove their physique. A daily bath and;cieaning the teeth morning 

.. ~nd evenmg wtl~ not ~nl,y have an excellent influence on health, but will instil in them 
, a love of cleanlmess. From the point of view of general hygiene, the day-nursery 
clfll.d the nur;;ery school are educational media for both children and parents. It 
may be hoped that, by· accustoming t.he children to being always clean, eating plain 
bl!t healthy food and living in the open air, family habits will be influenced. 

Admission to the' nursery shQUld l>e subject ·to certain medical and social 
conditions. The mother may be required first to bring her ~hild to .the child welfare 

·centre of the district· for 1\' thorough medical examination. Children found suffering 
from infectious diseases, notably tuberculosis, syphilis or gonori'hrea, should not. be 
admitted. The nurse should theninvestigate the family circumstances, particularly 
its economic position, the nature of the home; and the exist.ence of infectious diseases 
in the child's environment. The purpose of this enquiry is to ascertain whether the 
child's admission is necessary. A child should, as a rule, only be admitted when it 
ilas been shown that the mother cannot look·after her child herself, or that the child's 
· health or moral welfare would benefit from being taken out of the home surroundings . 
. It may b"e cconvenient for the right of admission ta be given, not by the starr of the 
nursery,- but by a municipal officer or ·by the doctor attached to the district welfare 
centre. Mothers should not be allowed to place their children in the creche merely 
as a matter of convenience ore out of laziness. These institutions, especially if 
alrel).dy overcrowded, should be reserved for the children of women who go out to 
work or· who, for other reasons, are unable to look after their children properly at home. 

· Before being admitted to the nursery,· every child who has reached the age of 
one year should be vaccinated against smallpox. c Vaccination against diphtheria is 
desirable at the end of the .second year. The doctor attached to the creche should 
ascertain exactly what vaccinations each child has received, and the infectious diseases 
from which he has already suffered, particularly measles, whooping-cough and chicken~ 
pox, so that, in case of an epidemi~, he knows those who are already immune. This 
information will influence him in allotting th_e children to the various sections of the 

. institution. This may be done according to different principles. Generally speaking. 
the children are classified according to their age, which has advantages for games and 
training, but is n'ot justified on hygienic grounds. On the other hand, a proposal 
was ·recently made to group together children of different ages in order to create condi-

. lions 'that more closely resemble the home and to les·sen somewhat the risk of infection. 
For instance, by placing children for whom a certain infectious disease is particularly 
dangerous exclusively .with children who have already had this disease, the probability 
of infection may be substantially reduced.. In institutions where teaching is· a 
secondary consideration, it· is therefore better to divide the children according to 
their health rather than according_ to their age. Later on, we shall discuss in detail 
the steps to be taken in a day-nursery should an epidemic occur. At present, we 
merely urge the necessity for the doctor to know beforehand -which ·children are 
liable to catch this or that disease and those who are immune; . In this way, he may 
very often avoid having to close the creche .. ' · 

.Most of the health measures we have just recommended for day-nurseries are 
also app!icl).ble to nursery schools or ecoles malernelles, but some of them need not be 
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~0 rigc>rousl~- adhered to, as tht' two latlt'r institutions only admit children who are. 
at lt'ast three vears old. 

Gem'rallv 'speakin~. a child only spends about three hou~ in the morning and:·. 
three hours i~ the afternoon at a nursery school or kinderg1rten. ;\!eals are takerr 
at home with the excrption of a light meal in the morning and afternoon. At the 
<"cole malem!'it.•," the children are gi,·en small t_asks - drawing, singin'g, learning to 
read and count. In the- kinder!!artens and nursery schools, the time is spent some
what difTerrntly. The ehildren~ are taught by .the Frocbel or Montessori methods,. 
the aim c-f whieh is to cultivate the senses and develop the intelligence by games .. 
These institutions are open to all childrt'n aged from three to fh·e. Staircases should"' 
be an>idt'd as mueh as possible or built with very low steps; the furniture should he" 
adapted to the chilt_\ren's height and preferably include separate tables for each 
child ; large playrooms and gardens well exposed to the sun bhould be situated near 
the classrooms. The school should have plunge-baths or showers. These schools 
usually consist of three classes - one for children aged three, one for~chilJren .aged 
four and one for children aged fh·e. The teachers who are in charge of the,;e schools 
should not only receiw training in special teaching methods, but should also have • 
some knowledge of prewntiw nursing, particularly with regard to infectious diseases, 
and child psychology. The nursery schools, like the day-nurseries, should have 
their official doctor, who is responsible for th& supervision of the ehildrcn, the staiT 
and the sanitation of the building. He should be assisted by a nurse. 

In addition to institutions of this kind for normal children, provi,;ion may also 
be made by day-nurseries and kindergartens for certain categories of abnormal 
children, particularly for the blind, deaf-a11d-dumb, backward and crippled children. 
Such institutions would look after these childrm until they could be admitted to 
special schools or institutions and, while still leaving them with their families, might 
already begin their special education. 

fft>-~idenlial I nslilulions. 

A~ in the case of infants, the rearing of a nuinber of children of pre-school age 
in residential irutitutions presents serious difficulties. At this age, the chief danger 
~s t~e ~sk of infectious di~ease. The high death rate found in many' of _these · 
1nshtuLJons has not only been caused by the numerous possibilities of infection which 
are prese'_lt when large numbers of children are brought togdher, either through 
ger_m-camers or_ newly~a~milted children, but abo, it would seem, by the lack of 
resi!ilance of rhlldren hvmg under abnormal conditions ar\.d frequently exposed· to 
what b_as _been ~ailed " hospitalism ". Preventive measures are thr,rcfore necessary 
lo avo•_d mfeclwn through individuals_ actually suffr,ring from a disease, and. also 
Ute resJ:,lanee of the children mu,t be built. up by a good all-round care for their 
hr:alth and, where nece~sary, by preventive vaccinations. The same mcasurl's 
;;h?uld be appli1-d in :.II in..,litutirms, wtu:Uwr for nr,rrnal thildrcn (orphans, dPstitutc 
duldren, crm_v:.),:sr:l:nb) or for abnomwl thildren (blind, deaf-and-dumb, nippJ.,d, 
l,;,t:kward duldr•:n). 

~hi! CJU•:sl.ir~n that first aris•:e i~ whether moraliy and hygienieaiiy it is d~sirable 
~, b-~~ u~ ch_lld~•:n who, for \'~I"IOUI! rf!asons, <:amuJt live with Uwir rarnilil:s, in 
· fJf'.t.aal uu.lalutlfln,, ''r whdh•:r at would not hu betll:r to !ward t.lal'rn out with 
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families in the country. For. children who are physicall-y and psychically abnormal, 
t.he question is usually easy of solution, for there is no doubt that they are often a 
" nuisance " at hoJll,e. and that both they and their families benefit by their being 
brought up away from everyday life. But the. question does arise in the case of 

.normal children. In this matter, opinions are divided. An institution where children 
~;~re broug,ht up together is easier to organise and control, but boarding-out with 

• families under suitable conditions gives better results from the point of view of 
· health and morals.· Orphanages and homes for assisted children are more and more 
becoming institutions where children are only kept until such time as they can be 
boarde.d out. Nevertheless, residential institutions will always be necessary, even 
if the principle of boarding-out children in receipt of public relief is adopted. As 

. the formalities to be fulfilled in boarding-out children are always apt to be lengthy 
and the number of places available in families at any particular moment likely to 
be inadequate to meet requirements, an institution to accommodate homeless children, 
at least temporarily, is indispensable. The hygienic organisation and medical 
supervision of these residential homes is particularly necessary in order that they 
should not become a source of infectious diseases spread by the .children who leave 
them. 

There are numerous reasons why provision may have to be made for children 
away from their own homes, and the organisation of residential institutions, therefore, 
should vary according to the goal in view and the length of time the children are 
likely to remain there. A day-nursery or a home for abnormal children must obviously 
be adapted to other needs than a " preventorium " or a holiday-camp, but the main 
lines of prophylaxis are the same in all special institutions. Children suffering 
from infectious.diseases must not be brought in contact with healthy children, and 
the power of all children to resist disease must be. strengthened in every way. 

Regular medical supervision is indispensable in order· to detect the presence of 
infectious diseases at an early stage. Newly-admitted children and any that are 
found to be feverish or show some suspicious symptom should be examined by the 
doctor every day. New arrivals should remain iswated in special premises 
(quarantine) for three weeks before being allowed to mix with the others. During 
this period, the child should be subjected to a thorough physical and mental examina
tion,· and special care should be taken to discover the presence of infectious disease. 
For each new arrival, a swab of the throat should be taken and a serum test made 
for syphilis, a skin reaction for tuber<;ulosis and a Schick test should be carried out. 
I11 the case of girls it is necessary to· find out whether there is any discharge from 
the vagina ; in certain districts an examination for typhoid and paratyphoid bacilli 
in the stools is also necessary. Any child, either a new arrival or a permanent 
boarder, who is found to be ill should always be removed immediately to hospital. 
Only slight ·and non-contagious cases should be .treated in the sick rpom, consisting 
preferably of a group of isolation-cubicles, which should be provided in every institution 
of this kind. · 

The proper observation of children during the period of quarantine requires 
a considerable amount of time and trouble, and the centralisation of this service for · 
all institutions in one town has been suggested.. The Kinderiibernalunsslelle in \"ienna 
is a model of this kind. All children to be admitted int<> ont' of the institutions in 
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.. 
the town, and even those who are to be boarde~'out with families, first ~pend three 
weeks here and then, without any other pre_c~utwna~y ~easu_re, are_ ~dm1tte? to the 
institution to which they are allotted. Tlu~ ccntr~l!satwn, m add1t!~n to 1ts. great 
advanlag.>s from the health point of view, greatly facilitates the superv.IsiOn_?f children 
who are separated from their families. As th~y all pass th~ough the l~md~rrlber~ahms
sltllf, a complete card-index system can eas1ly be e~tabhshed, makmg 1~ poss.Ible to 
ascertain at any moment the place where each" child IS to be found and h1s social and 
medical history. , . · · . 

In order to increase the children's resistance to infection, the doctor attached 
to the institution should see that the rules of general hygiene for children of t~at age 
are observed, particularly in regard to diet, length of time spent in the open air and 
sun bodily cleanliness, hours of sleep, etc. A creche for children of pre-school age 
sho~14 be planned quite differently from one for infants. In addition to dormitories, 
it should have spacious play-rooms and dining-rooms. Usually, the mid-day 
rest should take place in one of these rooms on folding couches ; the premises should 
therefore be sufficiently large and well ventilated. Extensive play-grounds, part 
of which should be exposed to the sun and part planted with trees, together with 
large sheltered terraces, are desirable in all these institutions. There should be an 
ultra--,.iolet-ray lamp for heliotherapy during the cold weather. 

Frequently, day-nurseries for children of pre-school age are attached to nurseries 
for infants; where this is the case, the two departments should be separated. 

In the children's second year, the chief duties of the staff no longer consist only 
in attending to the children's bodily needs, but also in occupying them with games, 
cultivating their senses and their intelligence, and teaching them to speak and use 
their limbs. This task demands different training and aptitude from those of a nurse. 
Certain institutions, therefore, have arranged for the physical needs to be atten.ded 
to by nurses, while the training was entrusted to kindergarten teachers. But 
this method led to difficulties amongst the staff, and nowadays persons who have 
been trained both as nurses and kindergarten teachers· are preferably placed in 
charge of such institutions.. Aptitude for these two kinds of work is easily found 
amongst women, for every mother is both her child's nurse and teacher. As far as 
the community life of children is concerned, the be3t plan is to adhere to the conditions 
of family life as much as possible. 

lnslilulions for Sick Children. 

~lost institutions for sick children admit patients both of pre-school age and 
~hool age. _Infants sh_ould, however, always be isolated from the rest. Nevertheless, 
·~ ~reve~tona, open-a1r schools, etc., the children might, for practical reasons, be 
dJvJded mto groups according to age, in order that those who need more sleep or 
":'a~k badly or have been pla.ced o~ a special diet, etc., could be looked after together. 
Ch1ldren v.·ho cannot walk m the1r second year are better placed in infants' wards 
than v.·ith older children. · 

_lfi;;;litu~iOIL'! ~or ailing children may be classified into two categories : those 
ad~1Umg s1ck children, and those admitting children who are convalescent or who 
~re •? danger ~f con~ractin? a disease. The first category includes general hospitals, 
osp1tal~ for mfect10us du;ea~es and sanatoria, the second convalescent homes. 
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preventoria, holiday camps ana open-air schools. Strict rules should govern the 
admission of children to either of these two classes of institutions. A child who is 
seriously ill must not be placed wit_h: children who are convalescent or are merely 
threatened with a disease, nor 1>hould· a convalescent child be left amongst sick 

• children. . For instance, whenever a child becomes ill in an open-air school, he should 
be immediately removed to a hospital. while children recovering in hospital should 
be sent to a convalescent home as soon'as their health permits. . 

As far as general hospitals and hospitals for infectious diseases are concerned, it 
would be of interest to ascertain the number of beds necessary for any given population, 
but for the time being this is impossible, as we have no adequate knowledge of morbidity, 
and the tendency of parents to send their sick children to hospital varies a great deal 
from place to place. One town ·may need a 'small number of beds, because only the 
poorer people have their children treated in the hospital, whereas another town will 
require a large number of beds because all classes of the population are -accustomed 
to bringing their children to the hospital. With a system of social . insurance, 
when the health in3urance funj3 bear the co3ts of hospital treatment fpr children, 
the number of admissions often increases appreciably. At the present time we think that 
propaganda for the hospital treatment of infectious diseases is most urgently needed. 
Cases of diphtheria,· scarlet fever and whooping-cough among small children might, 
with advantage, be treated in hospital to a. greater extent than hitherto. But this 
would require adequately equipped institutions so that a child would not run the 
risk of contracting other diseases during its stay in hospital. · 

. Sanatoria situated on the sea-coast or at high altitudes are necessary for children 
suffering from tuberculosis of the bones, of the glands, or· of the lungs. . . . 

Institutions for convalescent 'children and children threatened with disease 
might well be increased everywhere. They are an excellent means of combating 
disease in large towns. Some of these institutions maybe established in the neigh
bourhood of large towns. Thus, open-air schools situated in open spaces, and in the 
suburbs, even when children only stay there during the day-time, have already 
yielded good results. Other institutions niay be in the heart of the country, either 
in the mountains, near the sea, or in the neighbourhood of thermal springs, so that 
all these various factors may bl.l utilised to repair the particular weakness of a child's 
constitution. 

' 
Inslilulions for Abnormal Children . 

. Institutions 'for abnormal children consist of special schools where the children 
spend a few hours every day, and institutions where they remain the whole time, during 
the pre-school and school age. Boarding-out with families in the country, as is done 
with certain classes of mentally deficient children, may also be resorted to. Residential 
institutions should preferably be situated in the country, whilst day-schools are only 
possible in towns. · · , 

· These institutions admit four classes of children : crippled, blind, deaf-and-dumb 
and backward children. Every country should also provide a small· institution to 
admit children who are both deaf-and-dumb and blind. T.he number of places 
necessary for each category should be roughly calculated from the statistical returns. 
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STAFF. 

The welfare of children of pre-school age,·· both in their own homes and in 
institutions, should be directed by a children's specialis~, assisted. by nurses. In 
each district. the same medical officer should, when practicable, be m charge of the• 
infant welfare centre and the centre for children of pre-school age. He should also 
be entrustt'd with the supervision of school medical inspection. For special ear, 
nose, throat, "eye and X-ray examinations, he should be in a ~osition to call ~pon 
specialists who would sell cases either at regular monthly or fortmghtly consulta_tw~s, 
or occasionally as required. The_ d~ctor attached to. the_ health centre of the district 

·should be in constant touch w1th the tuberculosis dispensary where the whole 
campaign against tuberculosi.s is c_ent~alised. Generally speaking, a chil_dren's 
specialist should be in charge of inst1tutwns for healthy and convalescent children, 
while other speciali~ts (orthopredist, oculist, otologist, and psychiatrist) should be 
responsible for institutions for crippled, blind, deaf-and-dumb and backward children, 
which the general child~en's specialist would only attend as a consultant. 

. . . 

THE NURSES' Dt.:TIES. 

•• The part played by the nurse in the care of children of pre-school age is an all
important one. ~ledical supervision is no_t effective either in institutions or at a 
health centre. unless it is supplemented by the work of the visiting nurse. The 
same nurse should supervise the infants and children of pre-school age in the district. 
If she has given good advice for the baby, she will have won the family's confidence 
and can easily follow the child's growth until it goes to school, and even beyond. 
In addition, being familiar with the child's development from birth, she will he better 
able to give advice th"an if she had not taken charge of it until it was one year of 
age. F,rom almost every point of view, it is desirable to extend the health visitors' 
activities by assigning them duties in connection with the campaign against tubercu
losis and the ante-natal supervision of pregnant women, even when the latter are also 
being looked after by midwives. The public will always tend to have more confidence 
in a general nurse than in a highly-specialised nurse. · Nevertheless, nurses may also 
be attached to the health centres for certain special duties to assist the visiting nurses, 
who would refer to them the cases requiring specialised advice or treatment. They 
should accompany the health visitor to the homes when necessary. 

For a nurse to do her work properly, and in order to make it possible for her 
to visit the homes at sufficiently frequent intervals, her district must not he too larO'e, 
In the second year, children should be visited, say, once a month; in the third y;ar 
every two months, and, later, every three months. In the course of her visits, the 
nur_se shoul~ have time enough to talk with the children, in order to get to know 
their mentality. She should therefore not have more tl1an 10 to 12 visits daily to make . 

. Sh~ should d~vote particular attention to lhe children's surroundings and home, 
their d1et, cleanliness, physical and mental development and their teeth. She 
should ascertain when the children began to walk and talk. She should above all 
exercise an educational influence. During her visils, she should instru~t mother~· 
hfJw to feed, dress and put children to sleep, and urge the ner,esRity of giving them 
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plenty of fresh air and sunshine. As she will have been present at the medical 
consultation, she will know l.he directions given by the doctor and should see that they 
.are cai"ried out. She should inform the doctor about the home circumstances, the 
economic position of the family and their mental altitude, pointing out particularly 
any faults in hygiene she may have obserVed. Above all she should do her best to 
educate personal and public opinion in the value of the various preventive measures 
recommended, particularly vaccination. · She should see that the. cltildren are 
brought regularly to the welfarll centre. . She should take the children to the various 
specialists, and should keep the medical officer of the healtri centre informed of the . 
treatment that is being carried out. When n.ecessary, she should supervise the 
boarding-out of children and, for this purpose, she should lie in constant touch with • 
the social services and . with institutions which p;rovide for destitute children, 
convalescent children, and physically and mentally abnormal children. • 

Should a contagious' disease occur in a~ family, she should inform the district 
health officer and should take meanwhile the necessary preventive measures to avoid 
the 'spread of the disease. If the child cannot be admitted ~o a hospital, she should 
see that it is sufficiently isolated. She should c~rry ou't the. doctor's instructions 
as to separation or immunisation of contacts and should explain to the parents what 
precautions they should take. . · 

She should also. pay particular attention to housing conditions, and should 
accordingly be in touch with the authority responsible for cheap housing ·and do 
what she can to secure sanitary and sunny houses for large families. ' 

The visiting nurse should also be responsible for keeping up to date and classifying 
individual records. She should enquire into the history of each ·new case, and make 
out the social record which is subsequently completed by the· anthropometric and 
medical notes filled in by the doctor. The records should be kept at the welfare 
centre as long as the children remain in the district. They should be sent after any 
children leaving tbe'district or those who, because of their age or for some other reason; 
attend another centre. The nurse should undertake the despatch of record cards, 
of which a note should be kept. . ' 
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GENERAL 

I. Training of the Stall (Doctor, ::lli!lwife, Health Visitor). 

Jl. Organisation and Co-ordination of Work. 

I. TRAINING OF STAFF. 

The adequacy and success of the work of maternal and infant welfare in any 
rountrv depends first and foremost on the efficiency of the responsible stafT (doctors, 
midwi~es, nurses). The teaching authorities who control the various branches of 
the medical curriculum should therefore, it is suggested, give particular consideration 
to this question in order that Dl{)re attention than at present may be devoted to 
instruction in hygiene and in preventive medicine. 

Th~ Doctor. - A thorough knowledge of obstetrics is an essential part of the 
training of every medical student. Any doctor, however inexperienced, may be 
called upon to attend a woman in labour, and a recently qualified practitioner may 
at any time be asked to perform an urgent and difficult obstetric operation which may 
be entirely beyond his capability unless he has acquired an adequate practical 
knowledge of modern obstetrics, and is aware of what is being done through the 
Public Health Administration to co-operate with the private doctor or midwife. 
t:"nfortunately this is not always realised at the medical sc~ool, where attention given 
to instruction in medicine and surgery may be altogether out of proportion to the 
·limited time allotted to obstetrics. Yet the safety of the mother and the life of the child 
depend. primarily upon the skill and judgment of the· individual doctor, and, unless 
and until he is properly trained by competent tea1:hers, he will be obliged to gain most 

·of hi~ obstetric experience after qualification, and only at the expense of the health 
of his patients. 

In training the medical student, clinical experience is of greater importance than 
attendance at theoretical lectures, and every student should be given ample 
opportunity of actually assisting in the delivery of a specified number (20 to 30, 
for instance) of cases himself, as well as of observing for a prescribed period (two 
months, for instance) as resident student the whole of the practice of a maternity 
hospital. ~urther, it is not sufficient. for the student to follow the in-patient work 
o! the ho~p1tal; he should also he reqUired to attend the pre-natal clinic and to make 
lumself thoroughly familar with the examination of patients at all stages of pregnancy, 

. both normal and abnormal. Here he will he able to observe the treatment. advised 
for various complications of pregnancy and will in fact be taught " preventive 
obstetrics ". · 

.It is a)SQ most desirable that the student should be carefully instructed in the· 
care of the new-born infant, and especially of the premature and weakly baby.. He 
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shouid' learn the difficulties which are often associated with the commencement 
of.lactation and how these may he overcome. Such matters are too often left· to 
the midwife or nurse, who may herself be ill-informed or prejudiced. 
· Until the doctor is fully acquainted with the care of the infant, as well as of the 

0mother, and able to superyise the work of the midwife, the present high neo-natal 
death r;~te is not likely to be substantially reduced .. Although the obstetrician is 
ofteQ. ready to relinquish the new-born infant to tht> care of his. peqiatric colleague, 
the doctor in private practice cannot draw fine distinctions of this sort, and 
should be taught to bestow as careful attention upon the baby as he does upon the 
mother. . 

The training of doctors in pediatrics is also an important matter. Great progress 
has been made in tea'?hing future practitioners peQiatrics and the management of 
normal inf;mcy and childhood. The. knowledge of medical students would ·still, 
however, seem to be inadequate.. Attendance at infant welfare centres should be made 
a compulsory part of their education. 

This problem is bo,und up with two fundamental questions, the first being the 
importance of preventive medicine in the training of the future practitiont>r - not 
so much a matter of specific teaching as a general policy- and the second, the need 
for post-graduate teaching and rt! fresher courses for medical practitioners. Both 
pediatrics and preventive medicine as applied to infant welfare, together with social 
hygiene, have made such strides in the la.st few years that the knowledge acquired 
by general practitioners might very ·usefully be brought up to date. 

The 1\1 idwife. 

As is indeed already the case in most countries, the training of midwives should 
be under the direct control of the Government - i.e., the .Ministry of Health. ' The 
training should not only include instruction in the main elements.of practical obstetrics 
in relation to the technique of .confinement, etc., but also methodical instruction in 
pre-natal care, and the supervision by the midwife of the health and hygiene of pregnant • 
women .. The training shbuld 'Blso include some knowledge of what is b~ing !lone to 
reduce maternal mortality and morbidity, of the work of the public health service in 
the protection of maternity, and the necessity for the close co-operation of the midwife 
with the visiting nurse ·and the other health officers with whom she may come in 
contact: She should also be given the fullest instruction as regards lactation and the 
-care of new-born infants, particular emphasis being laid on the special treatment . 
required for premature and weakly babies and those who cannot be breast-fed. As 
in .rural areas the local midwife may be the only person· available to carry out the 
work of the. visiting nurse, she should have a· thorough theoretical and practical 
knowledge of weaning, and a general knowledge of the management of infants and young 
children. Such instruction should be similar to that given to visiting nurses, thus 
avoiding any.inconsistency in the advice given to the mother. 

Because of the midwife's exceptional responsibilities- she is the only professional 
person directly entrusted with. the health of the mother and child who does not 
belong to the medical profession - her work should preferably be under proper 
guidance :and supervision. Health ·officers and departments responsible for the 
supervision of midwives and the issue of their diplomas shOuld be empowered to 
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frame provisions delimiting the sphere of action of midwives and Bet~rm_ining what 
they are to do under certain conditions or in cas.es of emergency. l\hdwives.. sho?ld 
also be required to keep individual records of a umform type for all <;ases they allen<;!. 

Tht Htallh l"isilor. 
:\Iuch of the success of the campaign against infant mortality depends on the 

efficiency of the visiting nurse. We have seen that a nurse who can undertake all p~blic 
health nursina duties in a district is to be preferred. She should therefore have receiveg 
a good gener~l trainina at a school awardin"" Government diplomas. During her 

o o . I h trainina she will acquire some knowledge of medicine, surgery and specia branc es 
of medi~ine; -She should spend a considerable time in children's hospitals or wards 
(infants, children of pre-school age and school age, infectious diseases); should work 
in lying-in hospitals or wards; should be attached to the out-patients department ; 
should do some social service, and should have experience of work in dispensaries. 
On the conclusion of this general training, she should have a period of training in 
practical infant and child welfare, practical work in this respect being more important 
than theoretical lectures. Some kindergarten training and a knowledge of child 
psychology is desirable. 

II. ORGANISATION AND CO-ORDINATION. 

There are two possible forms of good health organisation. In one, the Govern
ment administers the local health services (centralised system) and, in the other, it 
merely exercises a supervisory and co-ordinating function, the local authorities being 
responsible for their own health administration (system of decentralisation) .. 

Every central htealth authority under either of these two systems should have 
a special department for maternity and child welfare, including that of young infants, 
children of school age and of adolescents. This department should be under the 
charge of a whole-time specialist medical officer with a knowledge of public health. 

Through a chief health visitor, who would have a special experience of maternity 
and infant welfare, this department might co-ordinate the work of all visiting nurses 
attached to the various institutions, particularly those responsible for more than 
one branch of health visiting. 

!'--chief midwife might advantageously be attached to the department of maternal 
and mfant welfare of the central health organisation. She would be under the head 
of the department, and would be responsible for advising and supervising the mid wive~ 
attached to _the local centres (or, if possible, all the midwives in the district). 

Accordmg to the morbidity rate in each urban or rural area, every possible st~p 
-such_ as we hav~ descri~ed in detail in the preceding chapters - should be taken 
to provide for medwal assistance and maternal and infant welfare to meet the needs 
hf the population. 

Th~ department should co-operate with medical practitioners, and co-ordinate 
~U pubhc and private work relating to maternal and infant welfare, includin"" social 
tn..;u~ance. The "committees of co-operation " set up in certain countrics0 are an 
"fficumt meaDJI of co-ordination. The departmf•nt Khould aiRo keep in dose touch 
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with: the various social services and statistical departments, and with the service 
for the prevent.ion of. acute. and chronic infectious diseases (including tuberculosis 
~d syphilis), with a view to ensuring the prophylactic treatment of those diseases 
particularly dangerous to the health of mother and child. -
. . -The organisation of maternal and infant hygiene mlJst always be considered 
.in conjunction with the other branches of modern hygiene of which it forms an 
integral part. Every plan for the organisation of a health service, either central 

• or regional, must, from the outset, take into account the necessity for close co-operation 
between its varioul!_ branches. Thus only can the best results from the point of view 
of public health be obtained. . . 

Financial questions, buildings, equipment, the question of the necessary ~umber . 
of hospital and visiting nurses, the allotment of their work; their relations to the 
medical profession, should be the subject of special enquiries linked up with the other 
activities of the proposed health organisation, and utilising as wisely as possible the 
human and material resources already available. 


