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PREFACE 
Seasonal variation of mortality has for long been a fact of common 

remark and a subject of speculation. When official medical statistics 
made it possible to measure' the phenomenon, attention was mainly 
devoted to such questions as the influence on the death rate of 
abnormal cold in winter or abnormal heat in summer. Only of recent 
years and in a few countries have detailed data become available 

_,whic'h relate to many diseases, cover wide areas and extend over 
adequate periods of time. 

The present report contains a statistical analysis of data available 
with respect to England and Wales and to the United States of 
America. Consideration is also given to the figures for Germany, 
but this has necessarily been limited in scope owing to the fact that 
few of the data are published in comparable form. The broad result 
is that in England and Wales mortality in the winter is relatively 
higher and in the summer relatively lower than in the United 
States; but, on balance, what is lost in the winter is greater than 
what is gained in the summer. Indeed, when England and Wales 
is compared with New England alone, the summer advantage of 
England and Wales is reduced to about 4 per cent. 

The largest contributors to the unfavourable winter balance are 
respiratory tuberculosis, influenza, pneumonia and bronchitis ; the 
total excess mortality from these, in England and Wales, comes 
to more than 10 per ·cent. of the whole standardised death rate in 
February. In July the seasonal advantage of England and Wales 
depends on lower death rates attributed to diseases of the heart and 
to deaths from violence. 

The net debit balance cannot well be due to climatic factors, 
considering the advantage which the insular climate of Great Britain 
has in its comparative freedom from the great extremes of tempera
ture commonly experienced in continental areas such as those of 
Europe and North America. The explanation may more reasonably 
be sought in hygienic conditions. In this respect, it is to be noted 
that the causes of mortality which determine the unfavourable 
relative position in the winter are, with the possible exception of 

' influenza, those diseases which by common consent are amenable 
"'to environmental influences and--conspicuously pneumonia and 
bronchitis-have long displayed great regional contrasts in mortality 
rates within the country. · 

Twenty-eight years ago, for example, in the Annual Report of 
the Registrar-General for 1912, the late Dr. T. H. C. Stevenson 
COI'Jlmented upon the range of mortality from pneumonia (all forms). 
~nlthe county boroughs of the north of England males died at almost 

/twice the rate experienced by males in the county boroughs of the 
south, and at nearly three times the rate for males in southern rural 
districts. "Evidently," Dr. Stevenson wrote, "pneumonia is to a 

(50536) A2 
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large extent a preventable disease, and the North of England has 
still much to learn with regard to its prevention." Again, in the 
Annual Report for 1925 of the Chief Medical Officer of the Ministry 
of Health, it is remarked that the lapse of eleven years had done 
little to change these relative positions. More recently there has 
been some slight improvement, but the mortality of the north still 
compares very unfavourably with that of the south. In 1937, the 
gross mortality from pneumonia and bronchitis in the aggregate of 
the northern counties (with associated county boroughs) was 29 per 
cent. higher than in the south-eastern division (inclusive of Greater 
London), and the mortality of Cheshire and Lancashire was 39·5. 
per cent. higher. As the Chief Medical Officer of the Ministry of 
Health pointed out, climate cannot be the whole explanation, for 
the mortality in Cumberland was much less than in Lancashire. 

Hence it may be concluded that the present study contributes, 
from another angle, a further argument in support of the general 
conclusion that there is much preventable mortality in England and 
Wales which is not in fact prevented. 

MEDICAL RESEARCH CoUNCIL, 

38 Old Queen Street, 
Westminster. S.W.l. 

18th March, 1940. 
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6 SEASONAL INCIDENCE 

I. INTRODUCTION 
The seasonal variation of mortality was explicitly mentioned in 

the Hippocratic writings and was frequently discussed in the pre
statistical age of modem medicine. Since the inauguration of 
official medical statistics by William Farr, the subject has often 
been the topic of official comment and, as will be seen, it is now 
possible to study the phenomenon in detail. 

Recently, two reports of the Health Organisation of the League 
of Nationsl contained diagrams (here reproduced as part of 
Diagram 1-1935--38) which aroused interest. By utilising figures-, 
which appeared in earlier publications of the same body2, the series 
depicted was extended to cover the years 1931 to 1938. It was 
shown (a} that while the unstandardised rate of mortality (from all 
causes) was higher in the large towns of England and Wales than 
in those of the United States of America during the winter months, 
it was lower in the summer ; (b) that before 1935 the English rates 
were higher throughout the year than those of the large towns of 
Germany, but from 1935 onwards the same contrast between winter 
and summer appeared in this comparison as in that between England 
and the United States. At first sight this seemed remarkable. In 
spite of the frequency with which English weather receives unfavour
able notice in conversation, an island climate is believed to be 
more equable than the continental type, and the suggestion offered. 
itself that the apparently unfavourable winter mortality might be 
due to remediable conditions. That this possibility might be ex
plored, it was necessary to undertake as complete an analysis as 
could be made of the constituents of the general mortality in their 
seasonal relations. This report contains an account of the study. 

1 Weekly Epidemiological Records of the Health Section of the Secretariat 
League of Nations, 17th March and 24th Nov., 1938. -.. ,_' 

1 Epidemiological Reports of the Health Section of the Secretariat, League 
of Nations, 1931 to 1935. 
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II. SOURCES OF THE DATA 
In order to diminish the effect of chance fluctuations in annual 

mortality, the data relating to the five years 1931 to 1935 were used 
for England and Wales and for Germany; but only those for the four 
years' 1931 to 1934 were available for the United States, since at 
the time of computation the necessary figures for the year 1935 
were not published. 

(a) ENGLAND AND WALES 

For England and Wales as an entity-and only as an entity
the numbers of deaths assigned to every cause enumerated in the 
detailed international list of causes of death are shown by month 
of occurrence in the annual statistical reviews of the Registrar
General : from 1931 onwards the 1929 revision of this classification 
has been in use. The selection of diseases for analysis therefore 
depended upon the published data available in the other countries 
as regards the seasonal incidence of various diseases. 

(b) UNITED STATES OF AMERICA 

The annual mortality statistics of the United States, published 
by the U.S. Department of Commerce and the Bureau of Census, 
provided the requisite data. Deaths, exclusive of stillbirths, are 
shown for important causes by months for each State, and for all 
the registration States combined. It may be as well to keep ill 
mind that the whole of the United States was not included in the 
registration area until the year 1933, new States having been admitted 
from time to time since 1880 " on the basis of approximately 
complete registration of deaths and when the data showed that the 
deaths were recorded properly under adequate registration laws ". 
Thus in 1931, at the time of the commencement of our survey, 
96 ·3 per cent. of the population in the continental United States 
were included in the registration area, whilst for the last two, years, 
1933 and 1934, the figures refer to the whole of the continental 
United States. 

The American data may therefore be said to be comparable 
with those of England and Wales in that they refer to the whole 
country and include towns and both urban and rural areas. On 
the other hand, it may be objected that combining data relating to 
such vast and heterogeneous regions as compose the United 
States may produce a levelling effect which is not obtained in such 
a rela~iyely small area as. England and Wales, and may thus lessen 
th~ util:ity _of the companson. ~n order to examine the validity of 
th1s obJeC~!On, and to overco~~ 1t should it prove to be of moment, 
an analys1s was made of s1m!lar data relating oruy to the New 
E~gland States-Connecticut, Maine, Massachusetts, New Hamp
shire, Rhode Island and Vermont. These States in matters 
concerning pop~lation density, ar~a, and climatic co~ditions, may 
perh~~s be_ cons1dered as approachmg more nearly to corresponding 

·conditions rn England and Wales than other States of the federation 
or the registration area in toto. 
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Another objection to the comparison is that there may be an 
important distinction between mortality (both total and from 
particular causes of death) of native-born white, foreign-born white 
and coloured population of the United States. The published 
data of deaths by month of the year which distinguish colour, 
although available for some states, are not sufficiently· complete to 
enable a separate analysis according to colour to be made. But 
if the distinction is limited to white as oppos~d to coloured popu
lation, then the New England analysis is hardly open to objection, 
fo-r, as the following extract from the 1930 Census shows, 98·8 per 
cent. of the population was white. 

White, 

Geographical All I I Foreign 
Divisions. classes. Total. Native. born, Negro. OtheTs. 

United States .. .. 100 88·7 77·8 10·9 9·7 1·7 

New England .. .. 100 98·8 76·3 22·5 1·2 0·0 
Middle Atlantic .. .. 100 95·9 75·8 20·1 4•0 0·1 
East North Central .. 100 96·0 83·2 12·7 3·7 0·3 
West North Central .. 100 96·8 88·8 8·0 2·5 0·7 
South Atlantic .• .. 100 71·9 69·9 1·9 28·0 0·1 
East South Central .. 100 73·1 72·5 0·6 26·9 0·0 
West South Central .. 100 74·7 73·3 1·4 18·7 6·5 
Mountain .. .. 100 89•2 81·5 7·8 0·8 10·0 
Pacific .. .. . . 100 91•5 77·4 14·2 1·1 7·4 

The classification of causes of death in these American data, like 
that of the English, has been in accordance with the detailed inter
national list, 1929 revision. The numbers of deaths occurring in 
each month, however, are not given .for every heading of that list 
but only for certain specified causes or groups of causes, which will 
be found in Table 4 (p. 21). 

(c) GERMANY 

Data for Germany which give the monthly deaths analysed by 
cause have been found only in official statistics published in the 
Reichsgesundheitsblatt. Here, month by month, are shown the 
numbers of deaths assigned to certain specified causes in the 
following areas :-

(1) 52 large towns; 
(2) Districts with 50,000 to 100,000 inhabitants; 
(3) , , 30,000 to 50,000 , 
(4) , , 15,000 to 30,000 ... 
(5) Total of divisions (1) to (4). 

A tota1 population figure is also given for each month, as the number 
of districts varies slightly in the consecutive returns. 

Unfortunately these data possess several important defects which 
detract from their use for the purpose in view. One of these 
is that districts with less than 15,000 inhabitants are excluded. 
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Another is the distinction made between residents in the districts 
and strangers or visitors to the districts. The total deaths are 
shown separately for each group, residents and non-residents, but 
only the deaths of residents are analysed by cause. This would 
not have been material if a similar distinction had been made as 
regards the populations, but in the explanation to the tables it is 
stated that visitors whose residence is unknown are included in the 
resident population. The proportion of these to the total non
residents is not shown, and the effect of omitting the deaths occurring 
among them from the analysis by cause of death cannot be 
estimated or allowed for. 

Further, there is no information as to the age and sex consti
tution of the population of these German districts, and, as will be 
shown, such knowledge is essential to a valid comparison of the 
mortalities of different areas. Hence only very limited use has been 
made of the German material. 
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III. STATISTICAL ANALYSIS 
(a) DEATHS 

The deaths in each of the five years, for each cause available by 
months, were extracted from the sources detailed above, and the 
monthly aggregates for the whole period obtained. 

Only slight differences were found between the United States and 
Germany as to the particnlar diseases for which deaths were recorded 
by month of occurrence. As already observed, the English 
statistical publications give the monthly deaths for each individual 
heading in the international list, and it was, therefore, but a matter 
of grouping them to provide comparable figures for every item in 
either the German or the American lists. 

{b) POPULATIONS 

United States.-The total estimated mid-year population figures 
for the areas in which the deaths occurred are recorded as follows :-

1931 118,157,000 
1932 118,858,000 
1933 125,693,000 
1934 126,626,000 

Aggregate 489,334,000 
Average . . 122,333,500 

The increased population in 1933 is due to the inclusion of Texas, 
the last State to be absorbed into the registration area, which by 
that act became complete. 

New England.-The rates for the New England States were 
calculated by dividing the average number of deaths for the four 
years 1931 to 1934 by the average of the populations of the three 
years 1931, 1932 and 1933, since after 1933 the practice of stating 
the estimated mid-year population for each of the registration States 
was abandoned. 

Estimated mid-year populations :-
1931 1932 1933 

Connecticut .. .. 1,624,000 1,634,000 1,646,000 
Maine 800,000 801,000 802,000 
Massachusetts .. 4,280,000 4,297,000 4,318,000 
New Hampshire 467,000 468,000 469,000 
Rhode Island 694,000 698,000 702,000 
Vermont 360,000 360,000 361,000 

Total .. 8,225,000 8,258,000 8,298,000 
Three years' average = 8,260,000 

As the population in the area was steadily increasing, the average 
used is almost certainly a little too low and the death rates for New 
England slightly high, but the difference involved is too small to 
affect the comparisons made in the analysis. 
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It will be observed that the mortality of the New England States, 
owing to the relatively large proportion of the New. England 
population established in Massachusetts, will be greatly mfluenced 
by the mortality of that State. 

England and Wales.-The estimated mid-year populations were :-
1931 39,988,000 
1932 40,201,000 
1933 40,350,000 
1934 40,467,000 
1935 40,645,000 

Aggregate 201,651,000 
Average . . 40,330,200 

It was considered preferable to use these figures rather than the 
1931 Census figure of 39,952,377, which would have been too low. 

Germany.-The comparative population figures for the districts 
with over 15,000 inhabitants-those for which we have the deaths 
by cause-and for the whole of Germany are :-

1931 
1932 
1933 
1934 
1935 

Aggregate 
Average 

Populations given for distfiets 
with over 15,000 inhabitants 

(avefage of twelve monthly 
estimates). 

29.067,000 
29,246,000 
29,287,000 
29,947,000 
30,437,000 

148,584,000 
29,716.800 

Germany as a whole, 
1933 Census. 

65,218,461 
(including Saarland, 66,030,000) 

In the last two years under examination the Saarland districts 
are included. 

About 45 per cent. of the population of Germany is included in 
the districts for study. Similar comparison of the numbers of 
deaths shows that, neglecting non-residents, we have only 41·7 per 
cent. of the total deaths, but if the non-resident deaths are included, 
then the proportion is increased to 46 · 7 per cent. 

(c) METHOD OF ANALYSIS 

The results of an analysis very similar to this for the whole of 
England and Wales for the years 1921-25, 1926-30 and·1931--35, 
for a very large number of diseases, are to be found in the Statistical 
Reviews8• No comparison with other countries was there at
tempted, and hence in the first of these series it was sufficient to 

1 Registrar-General's Statistical Review of England and Wales : 
(1925) Text pp. 85 et seq.; (1931) Text pp. 100 et seq.; (1936) Text 
pp. 150 et seq. 
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express the average number of deaths per day in each month as 
percentages of the mean for the whole year, whilst in the subse
quent analyses only the average number of deaths per day in each 
month is given. Thus the seasonal trend throughout the year was 
made evident, and also the months in which the maximum and 
minimum mortality occurred. 

A disadvantage of this method, when one is considering the effect 
cf the individual diseases in their relation to the total mortality, 
is that each disease is treated as having equal weight. In reality, 
a disease which shows an enormous swing from its maximum in 
the winter to its minimum in the summer may yet have little bearing 
on the appearance of the same phenomena in the total mortality, 
because of the almost negligible number of deaths for which it is 
responsible. This point becomes still morE' important when it is 
not only a question of the differences between the swings of the 
mortalities of different diseases in one country, but of a comparison 
between two or more countries in respect of these differences. An 
illustration is provided by taking an extreme case, that of the 
relation of the swing in measles to that in deaths fmm all causes 
(Table 1). 

TABLE 1 
Average deaths per day in each month, expressed as percentages of the 

mean daily death rate for the whole year 

A II causes of death. Measles. 

EnKland and 

I 
England and 

I Month. Wales. United States. Wales. United Stales. 

January •• .. 130 112 116 86 
February .. 132 114 162 168 
March .. .. 121 113 217 233 
April .. .. 106 105 206 232 
May .. .. 94 98 141 199 
June .. .. 87 96 97 128 
July .. .. 80 93 55 53 
August .. .. 79 87 36 19 
September .. 80 99 22 12 
October .. .. 86 92 26 13 
November .. 96 97 52 25 
December .. Ill 106 75 45 

Whole Year .. 100 100 100 100 

In this table are four series of percentages which show that, 
both in England and Wales and in the United States, the months 

· cf maximum and minimum mortality for all causes of death were 
respectively February and August : for measles, March and Sept
ember. It also shows that for all causes the swing was greater in 
England than in the United States, but that for measles the con
trary was true. The same features are apparent from Diagram 2, 
where th«; series are depicted graphically. Yet these series provide 
no information as to the influence of measles on the excess general 
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mortality in England in winter. To infer from the figures of this 
table and from the diagram that measles is not a contributory cause 
of our higher winter mortality would b~ entirely fallacious.. The 
correct inference is simply that measles IS not one of the diseases 
which contribute to the greater swing of mortality in England and 
Wales, which, of course, is not the same thing. That. me~les must 
be a contributory factor to the winter excess of mortality, m England 
and Wales as compared with the U.S.A., is obvious when one considers 
that the level of mortality from that disease in England is never, 
at any month of the year, less than twice as high as in the United 
States (cf. Tables 3 and 4). 

~------~~------· 

DIAGRAM 2. Monthly death rates expressed 
as percentages of the yearly average. 

It was concluded, therefore, that to examine the swings of the 
various diseases merely by considering the monthly rates compared 
with their means was insufficient and would lead to no conclusive 
results. What was needed, it seemed, was the actual rates of 
mortality in each month of the year from each specified disease for 
each country under survey. From a comparison of such series of 
rates, it would be possible to observe which diseases contributed 
to the excess mortality in England in the winter and which to the 
relatively favourable position in summer. Such series wollld also 
show the range and the months of maximum and minimum 
mortality in respect of each disease. 

The final stage of the analysis shows for each month of the year 
the amount contributed by each disease to the excess or defect in 
the general mortality of England and Wales as compared with the 
remaining countries. 
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(d) ANNUAL STANDARDISED DEATH RATES 
Differences between the rates of mortality existing in two areas 

may be due not only to actual differences between the incidence 
of the disease but also to extraneous causes such as that the age 
and sex distribution of the populations is not the same. Comparison 
of the constitution of the populations shows that in the United 
States the population is somewhat younger than that of England 
and Wales, partly by reason of a relative exces~ of females at the 
older ages in the latter country : for New England the proportions 
at each age group are generally intermediate between those for 
England and for the whole of the United States. 

Allowance has been made for these differences by calculating 
standardised rates based on the standard population of England 
and Wales for the year 1901. The published data enabled us to 
calculate such rates for each specified disease for the whole year, 
making correction for both age and sex as regards England and 
Wales and the United States and for age only as regards the New 
England States. In the German data no standardisation was 
possible since, as already remarked, no information was available 
regarding the age and sex distribution of the population in the 
districts for which the deaths are recorded. It is unlikely that the 
omission of correction for sex in the New England rates will in
validate the comparison of standardised rates of the particular 
diseases. · For "all causes of death" it was found that, when only 
differences due to age were allowed for, the standardised rate was 
9·519 per 1,000 per annum; and that when both age and sex were 
allowed for, it was 9·486-a difference of only 0·033 per 1,000. 

By means of Table 2 the standardised and crude rates may be 
compared for each of the specified diseases in England and Wales, 
the United States and New England. It is also possible to see 
the effect of substituting standardised for crude rates in a comparison 
of the levels of mortality from these diseases in the three countries. 
The rates shown in the table are the average annual rates per 1,000 
for the four years 1931-34 for the United States, and for the five 
years 1931 to 1935 for England and Wales. All sets of standardised 
rates are based on the 1901 standard population of England and 
Wales, and it should be added that the populations used in calculating 
the age group death rates were the aggregates of the estimated 
populations set out on pp. 11 and 12, distributed by age and sex 
in the same proportions as existed at the nearest applicable census, 
namely, 1930 for the U.S.A. and 1931 for England and Wales. 

The table plainly shows the futility of comparing crude rates of 
mortality between England and Wales and the United States. 
Much of the difference in the levels is shown to be due not to actual 
differences in the incidence of the disease, but to the differences in 
the age constitution of the population. For example, by comparing 
the crude rates of mortality from all causes of death, the position 
of England and Wales is shown to be worse than that of the United 
States, but a comp<\,fison of standardised rates shows the mortality 



TABLE 2 
Comparison between crude and standardised death 1'ates for specified causes of death 

U.S.A. · ·New England Et~glaJJd atJd Wales 100 X E. cS- W . 100 X E . cS- W. 

(1931-31). (1931-34). (1931-35). U.S.A. New England. 

Stand. Crude Stand. Cf'Ude Stand. Crude 
100 X rates rates 100 X yates rates 100 X ralt!S rates 

pel' pt!r Stand. PllY per Stand. per per Stand. Stand- Stand-

1,000. 1,000. Crude. 1,000. 1,000. Cn1de. 1,000. 1,000. Crude. ardised. Crude. ardised. Cn4de. 

Typhoid and paratyphoid fever .. 0·038 0·038 100·2 0·008 0 ·009 88·9 0·005 0·005 92·7 13 14 62 56 
· 1\Ieasles .. .. .. .. 0·035 0·031 112·9 0·022 9·017 129·4 0·102 0·068 149·3 289 219 464 400 

Scarlet fever .. .. .. 0·023 0·021 111·3 0·025 0·021 119·0 0·022 0·017 133·4 94 79 88 81 
Diphtheria •. .. .. . . 0·047 0·041 114·8 0·022 0·018 122·2 0·102 0·076 135·4 218 185 464 422. 

Whooping cough .. .. .. 0·055 0·044 122·1 0·039 0·029 134·5 0·086 0·056 151·7 157 126 220 193 
Influenza .. .. .. .. 0·242 0·251 96·4 0·128 0·146 87·7 0·245 0·315 77·8 101 126 191 216 
Dysentery . • . . . . . . 0•023 0·022 106·6 0·004 0·004 100·0 0·003 0·003 90·7 11 13 75 75 
Epidemic cerebrospinal meningitis 0·016 0·015 107·2 O·C09 0·008 112·5 0·032 0·025 128·9 200 166 356 312 
Erysipelas • , • . , . .. 0·016 0·017 99·0 0·017 0·017 100·0 0·025 0·028 87·8 151 170 147 165 
Encephalitis lethargica •. .. 0·008 0•008 94·6 0·006 0·007 85·7 0·018 0·020 87·8 225 243 300 286 
Tuberculosis of the respiratory 0•519 0·552 94·0 0·418 0·458 91·3 0·617 0·672 91·9 119 122 148 147 

syste-m. 
Other tuberculosis .. .. 0·063 0·063 101·3 0·061 0·058 105 ·2 0·160 0·136 117·7 252 217 262 234 
Malaria .. .. . . .. 0·029 0·029 98·8 0·0004 0·0005 80·0 0·0005 0·0006 84·2 2 2 125 140 
Diabetes .. .. .. .. 0·192 0·215 89·4 0·205 0·282 72·7 0·107 0 ·155 68·6 56 72 52 55 
fCerebralhaemorrhageandsoftening 0·672 0·779 86·2 0·677 0·956 70·8 0·472 0 · 726 65·1 70 93 70 76 
Diseases of the heart • , •• 1·946 2·266 85·9 2·i93 3·036 72·2 1·788 2·658 67·3 92 117 81 88 
Bronchitis •. . . .. .. 0·033 0·035 94·6 0•038 0·046 82·6 0·373 0·492 75·8 1134 1415 982 1070 
Pneumonia--all forms .. 0·748 0·765 97·8 0·727 0·813 89·4 0·745 0·737 101·1 100 96 103 91 
Diarrhoea and enteritis (all ages) •. 0·211 0·180 116·8 0·106 0·085 124·7 0·172 0·129 133·4 82 72 162 152 
Nephritis • . • • • • • • 0·738 0·854 86·4 0·650 0·890 73·0 0· 280 0·395 71·0 38 46 43 44 
Puerperal state .. .. .. 0·114 0·108 105·1 0·097 0·094 193·2 0·064 0·065 98·8 5~ 60 66 '\ 69 
Suicide .. .. . . .. 0·139 0·162 85·9 0 ·127 0·155 81·9 0·106 0·135 78·1 76 84 84 , .. 87 
Violence .. .. . . .. 0·793 0·849 93·4 0·635 0·713 89·1 0·382 0·414 92·3 48 49 60 58 
Other causes .. .. .. 3·399 3·566 95·3 3·341 3·861 86·5 3·827 4·706 81·3 113 132 115 122 

All causes .• •• J .. .. 10·099 10·912 92·5 9·554 11·722 81·5 9·733 12·03~ 80·9 96 1101 102 103 

-z 
("'l -t; 
~ 

Note.-In the U.S.A. and New England the standardised death rates do not include deaths occurring at unknown ages. The crude rates &l 
\lo include these. • t The scope of this. heading is discussed on p. 27. . 
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OF MORTALITY 17 

of the United States to be the heavier. A similar comparison 
between the whole of the United States and the New England States 
produces tfte same features and is evidence that New England is 
more like England and Wales than are the United States as a whole. 

From those columns showing the standard rates expressed as 
percentages of the crude rates, it may be observed that the sub
stitution of standardised rates has more effect irt England and Wales 
than in the United States. For the diseases of older years, such as 
diabetes, cerebral haemorrhage, and heart diseases, the standardised 
rates of England and Wales are between sixty and seventy per cent. 
of the crude rates, in the United States between eighty and ninety 
per cent. For the diseases predominant in early life, the infectious 
diseases, the standardised rates in the United States are between 
100 and 120 per cent. of the crude rates, in England between 130 and 
ISO per cent. 

In the case of almost every disease, the index for New England 
lies between that of England and Wales and the United States. 

The last fom columns of the table show the different re!lults ob
tained from a comparison between the annual mortality rates of 
England and Wales and the United States, and between the former 
and New England, according to whether standardised or crude 
rates are used. It may be observed, for example, that deaths 
classified under " diseases of the heart " produce a higher mortality 
rate in England than in the United States when crude rates are 
compared and a lower when standardised rates are compared. 
This is not so when England and New England are compared. 
Influenza, which in England is 126 per cent. of the American rate 
by crude figures, is only 101 per cent. by standardised figures. 
These and other examples which may be selected from these columns 
sho.w the importance of standardisation in the method of analysis 
it has been decided to adopt. 

Stress has been laid on this point in view of the unsuitability of 
the German data for treatment in the same way. There is no 
evidence which suggests that standardisation is any less essential 
in a comparison between Germany and England or Germany and 
America than it is between England and America. Hence, though 
some slight use has been made of the German data, it must be 
regarded rather in the light of illustration than of any attempt to 
show the relation of the mortality of that country to the others. 

(e) STANDARDISATION OF MONTHLY DEATH RATES 

Since it is proposed to compare the levels of mortality from specific 
diseases at different months of the year, it is necessary that 
standardised monthly death rates should be calculated. Owing to 

. the lack of any ·official statistics giving a threefold tabulation of 
deaths by cause, age and month of occurrence, direct standardisation 
is precluded. To overcome the difficulty, crude monthly rates for 
each disease were fi~t calculated and then corrected by multiplying 
them by the ratio which the standardised rate for the whole year for 

(50536) B 



18 SEASONAL INCIDENCE 

the particular disease bore to the corresponding crude rate. These 
ratios are those given in Table 2 and have already been discussed. 
Thus, 80·9 per cent. of the monthly crude rates of England and 
Wales for all causes of death have been taken, 92·5 per cent. of those 
for the United States, and 81·5 per cent. of those for New England: 
for diabetes, 68·6 per:- cent. of the English monthly crude rates, · 
89·4 per cent. of the United States, and 72·7 per cent. of the New 
England rates. 

Two assumptions underlie this process. The :firc.;t, which may be 
made safely and is quite customary, is that the age and sex di~tribu
tion of the population does not change greatly from one month to 
another throughout the year. The second is that the age and sex 
distribution of the deaths due to each particular disease does not 
change greatly from month to month. 

In order to test that these assumptions were at least not so in
accurate as to invalidate the method of standardisation adopted, 
recourse was had to data' in which deaths recorded in the seven 
years, 1914 to 1920 are tabulated by cause, sex and age for the four 
quarters of the year. From these the actual standardised rates for 
particular diseases could be directly calculated for each quarter of 
the year. Selecting bronchitis as an example, the ratios of the 
standardised to the crude rates were as follows :-

Percentage ratio of the standardised to the crude death rate 

England and Wales-(191~1920). 

1st I 2nd I 3rd 

I 
4th 

I quarln'. quarter. quarter. quarter. Year. 

All causes of death .. 93·9 94·0 94·5 94·4 94·2 
Bronchitis .. .. 90·2 89·5 88·7 88·4 89·5 

If such small variation is found as regards a disease with so great a 
seasonal swing as bronchitis, then it is unlikely that any larger 
variation would be found for any other disease. Hence the 
assumption c:>f a constant ratio between crude and standardised 
mortality throughout the year is sufficiently accurate. 

'Registrar-General's Decennial Supplement (1921). 
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IV. COMPARISON OF THE PRINCIPAL FEATURES OF 
CERTAIN DISEASES IN ENGLAND AND WALES, 
THE U.S.A. AND NEW ENGLAND 

The monthly standardised death rates calculated by the method 
which has been explained are tabulated for England and Wales, 
the United States and the New England States in Tables 3, 4 and 5 
respectively. These Tables also give the list of diseases for which 
the deaths are recorded in America by month of occurrence, to
gether with their code numbers in the international list. For each 
area a column has been inserted giving the average annual number 
of deaths, thus providing the reader with a general idea of the 
relative number of deaths on which the mortality rates of each 
disease are based. It should be noticed how close is the agreement 
between the monthly rates of "all causes" obtained (1) by direct 
standardisation, and (2) by summation of the individual disease rates 
calculated in the manner explained. 

(a) ALL CAUSES OF DEATH 

In all the three areas under survey, the maximum mortality 
occurs in February and the minimum in August. Between these 
two months the downward and upward trends are continuous
that is to say, the rates do not fluctuate. In England and Wales 
these points of maximum and minimum are 35·2 and 20·9 per 
million -pet day, a difference of 14·2. For the United States the 
maximum is 31·4 and the minimum 24·1, the difference here 
being only 7 ·3; whilst comparative figures for New England are 
31·2 and 21·8, a difference of 9·3. 

Thus, in the month when the mortality of both countries is at 
its peak, there occur every day in England and Wales 3·8 more 
deaths amongst every million persons than in the United States. 
This means that, if the rate of excess during the winter months 
were constant throughout the year, we should lose on a standard 
population of 40 millions at the rate of 55,480 deaths a year in excess 
of the United States. More strictly, we should say that in February 
the mortality in England and Wales is 112 per cent. of that in the 
United States and 113 per cent. of that in New England : in August 
the corresponding percentages are 87 and 96. 

Diagram 3 shows graphically the monthly death rates from all 
causes of death in the three countries. From this it is evident 
that the mortality of the United States is higher than that of New 
England in every month of the year, that the mortality of England 
and Wales is in excess of that of the United States only in the first 
three months of the year, and in excess of the New England States 
only from December to April. In short, all the features of Diagram 1 
which are being studied are reproduced in this diagram of the data 
under examination. There is the greater swing in England and 
Wales, with the maximum and minimum points in February and 
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ENGLAND AND WALES 

Standardised death rates per day in each month, per million of the population 

I - Avernge 
tkidllrale RteortU 

I 
P"da[. deallu. 
lhroug • Average 
ou' Hu of five 

Qluse of dtaJII. ]t1K, Feb. !tlar. "P"· Alay. June. July. Aug. Se!>'. Otl. Nov. n ... )'UJr, )'eat'S. 

d 

~bold and paratyphoid lever .. 1,2 0·011 0·014 0·012 0·012 0·011 0·018 0·011 0·013 0·016 0·017 0·019 0•011 0·013 213 
aslcs , , •• •• •• .. 7 0·824 0·452 0·805 0·575 0·393 0·270 0·152 0·102 0·061 0·073 0·146 0•210 0·279 2,750 

Scarlet fever .. .. . . 8 0·081 0·076 0·072 0·076 0·065 0·049 0·045 0·035 0·039 0•049 0·063 0•073 0·060 667 
Whiting cough' ' -· .. .. 9 0·297 0·396 0·376 0·320 0·272 0·220 0•171 0·162 0•150 0· Ill 0•141 0·206 0·234 2,274 n,:g• ona .. ·- .. .. 10 0·372 0·366 0·299 0·271 0·234 0·210 0·214 0·215 0·241 0·272 0·291 0·382 0·280 3,046 
I uenza •• .. .. .. II 2·241 2·174 1·274 0·679 0•315 0·168 0·085 0·075 0·102 0·187 0·303 O·SH 0·670 )2,693 
Dysentery .. .. .. . . 13 0·010 0·010 0•009 0·005 0·005 0·005 0·004 0·006 0·008 0·008 0·008 0·008 0·008 Ill 
Erysipclas •• .. .. .. •• 0·095 0·090 0·096 0·092 0·074 0·053 0·040 0·037 0·042 0·052 0·067 0·082 0·069 1,141 
Encephalitis lethargica • • • • 17 0·061 0·058 0•061 0·048 0·051 0·047 0·042 0·047 0·043 0·040 0·047 0·046 0·049 822 
Epidemic cerebrospinal meningitis •• 18 0·098 0·129 0•130 0·134 0·104 0·089 0·070 0•057 0·050 0·055 0·055 0•071 0·086 988 
Tuberculosis of the respiratory system 23 2·056 2·088 2·020 J ·879 I ·705 1·577 1•436 1·344 1·383 1·484 1·630 1•718 1·691 27,085 
Other forms of tuberculosis •• .. 24-32 0·443 0·493 0·514 0·534 0·513 0·487 0·443 0·366 0·861 0·366 0·348 0·371 0·488 5,476 
)lalaria .. .. .. .. 38 0·003 0·001 0·002 0·001 0·001 0·002 0·001 0·002 0·001 0·001 0·001 0·002 0·002 23 
Diabetes:: •• 0·856 0·352 0·330 0·304 0•276 0·247 y·239 0·234 0·252 0·276 0·302 0·339 0·292 6,272 
Cerebral hae.mo~hage a"r;d soft'~ning :: t 1•516 1·531 1·496 1·369 1•252 1·188 ·098 1·052 1·099 1·172 I ·321 1•460 1·294 29,278 
Diseases of the heart • , • • • • 91>-95 6·240 6·297 5·921 5•186 4·581 4·195 3·867 3·710 3•889 4·291 4·953 5·759 4•900 107,229 
Bronchitis• .. .. 106 2·189 2·137 1·680 1·088 0·733 0·529 0·391 0·363 0·419 0·600 0·902 1·366 1·023 19,857 
Pneumonia-all f~rms•:: .. 107-109 3·613 3·692 3·168. 2·373 1·717 1·366 1·015 0·925 1·026 1·337 1·815 2•566 2·042 29.726 
Diarrhoea and enteritis (all ag~} .. 119-120 0•457 0·436 0·448 0·409 0·405 0·425 0·447 0·544 0·635 0·555 0·460 0·454 0·473 5,223 
Nephritis • • • • • • .. 130-182 0·906 0·877 0·878 0·809 0•753 0·725 0·648 0·648 0·658 0·691 0·776 0·852 0·768 15,913 
Puerperal state •• .. .. .. 140-150 0•185 0·193 0·185 0·192 0·174 0·171 0•154 0·174 0·162 0·161 0·166 0·180 0·175 2,602 
Suicide •• .. .. .. . . 163-171 0·289 0·290 0·294 0·320 0·314 0·321 0·305 0•279 0•266 0·263 0·270 0•271 0·290 5,467 
Violence • , .. .. .. .. 172-198 1·090 1·046 1•024 0·978 0•978 1·021 1·066 1·138 1·031 0·989 I ·048 1•161 1·046 16,714 
Other causes -· 11·871 Il·083 11•567 10·787 10·208 9·820 9·460 9·400 9·442 9·785 10·398 11·210 10·485 189,813 
AU causes (by s~dardis:ation} • .. 34·775 35•076 32·276 28·241 25·038 23·165 21·442 20·968 21·427 22·963 25·722 29·500 26·667 485,383 

(by summation) .. .. 34·754 35·181 32·461 28·441 25·134 23·196 21·404 20·948 21·378122·835 25·528 29·342 26·667 -
Di11erenco .. .. +0·021 -0·105 -0·185 -0·200 -0·096 -0•031 +0·038 +0·020 +0·051 +0·128 +0·194 +0•158 - -

•Bronchitis and pneumonia (combined) 5·752 6·829 4·848 3•461 2·450 1·895 1·406 1·288 1·445 1·937 2·717 3•932 3•065 -
Average annual population- 40,330,200. t 82a, 97/1, 82b (3), 97/2 {part of)-tbe scope of this heading is discussed on p. 27. 



TABLE 4 

UNITED STATES OF AMERICA 

Standardised death rates per day in each month, per million of the pop11lation 

CGuse of tkaJh. ].,.. Feb, Mar. Aj><. May, June. July. Aug. S</>1. oa. N ... 

~~~~d ~d par_a.typb~i~ feve'r' .. 1,2 0·057 0·().49 0·043 0·044 n-oss 0·103 0•168 0·199 0•181 0·149 0·111 .. 7 0·082 0·161 0·224 0·222 0·191 0·123 0·051 0·018 0·011 0·012 0·024 
Scarlet fever .. .. . . 8 0·089 0·096 0·100 0·091 0·080 0·051 0·028 0·022 0·028 0·048 0·069 
WboocinJ cough'. .. .. . . 9 0·129 0·155 0·180 0·169 0·182 0·191 0·181 0·148 0·121 0·107 0·110 
DiKbt ena .. .. .. .. 10 0·169 0·130 O•JO.fo 0·077 0·062 0·056 0·056 0·073 0·136 0·231 0·247 
In ueJUa •• .. .. .. II 1·535 1·447 1·373 0·853 0·418 0·195 0·117 0·121 0·160 0·256 0·437 
Dysentery •• .. .. . . IS 0·019 0·022 0·023 0·023 0·053 0·116 0·129 0·1J5 0·101 0·079 0·047 
Erysipelas • , .. .. . . IS 0·056 0•066 0·074 0·070 0·055 0·040 0·028 0·020 0·025 0·029 0·035 
Encephalitis lelhargica • • • • 17 0·022 0·019 0·024 0·020 0·017 0·020 0·019 0·026 0·036 0·024 0·019 
Epidemic cerebrospinal meningitis •• 18 0·062 0·065 0·065 0·063 0·051 0·033 0·030 0·028 0·024 0·025 0·033 
Tubtrculosia of the respiratory system 23 1·508 1·572 1·612 1·575 1·537 I ·426 I ·382 1·283 1·266 1·255 1·297 
Other fonns of tuberculosis .. .. 24-32 0·168 0·183 0·190 0·201 0·194 0·197 0•185 0·166 0·154 0·153 0·147 
Malaria .. .. .. . . 38 0·029 0·021 0·024 0·031 0·038 0·076 0·112 0·135 0·167 0·162 0·103 
Diabetes •• 59 0·603 0·606 0·603 0·549 0·510 0·484 0·464 O·.f33 0·451 0·485 0·531 
Cerebral haemo~bage a;;d softening f · 82a, 82c 2·026 2·088 2·057 1·938 1·847 1·758 1·682 1·527 1·601 1·746 1·833 
Diseases of lhe heart .. .. .. 90-95 6·007 6·151 6·032 5·656 5·318 4·974 4·748 4·350 .f·512 4·944 5·357 
Bronchitis• .. .. 106 0·137 0·133 0·128 0·103 0·085 0·062 0·048 0·049 0·057 O·OtH 0·092 
Pneumonia-all !~rms•:: .. 107-109 3·449 3·432 3·280 2·559 1·836 1·162 0·862 0·809 0·969 1·407 2·037 
Diarrhoea and enteritis (all ag~) .. 119-120 0·298 0·298 0·302 0·332 0·491 0·834 0·975 0·930 0·931 0·764 0·441 
Nephritis , • .. .. . . 130-132 2·211 2·269 2·259 2·134 2·058 1·989 1•889 1·747 1·765 1·903 1·983 
Puttperal state •• .. .. .. 140-150 0·320 0·361 0·356 0·343 0·327 0·318 0·307 0·294 0·290 0·267 0·271 
Suicide • , .. .. .. . . 163-171 0·367 0·359 0·388 0·428 0·424 0·406 0·396 0·364 0·382 0·357 0·351 
Violence •• .. .. .. . . 172-198 1·987 1·996 1·906 1·924 2·034 2·387 2·690 2·307 2•181 2·151 2·226 
Other causes .. 9·523 9·733 9·781 9·479 9·322 9·475 9·364 8·911 8·867 8·965 9·099 
All causes tby st8.ndard~Uon} • .. 30·880 31•439 31·138 28·921 27·215 26·449 25·851 24 ·005 24•350 25·585 26·950 

by summation) •• .. SO·fM,S 31·412 31·128 28·884 27·183 26·476 25·911 2.f·075 2.f·4J6 25•598 26·900 
DUJerence •• .. +0·027 +0·017 +0·010 +0·037 +0·032 -0·.027 -0•060 -0·070 -0·066 -0·010 +0·050 

•BtoD.chitis and pneumonia (combined) 3·586 3·565 3•408 2·662 1·921 1·224 0·910 0·858 1·026 1•488 2·129 

Average annual population- 122,333,500. t Tht scope of this heading is discussed on p. 27. 

Average 
dealhraU 
Pnday 
lhrourl&-
oldl/u 

Dt<. •""· 
0·074 0•103 
0·043 0·096 
0•073 0·063 
0•122 0·149 
0·203 0·129 
1·074 0·662 
0·030 0·063 
0•044 0·046 
0·019 0·022 
0·041 0·043 
1·352 1•423 
0•148 0·174 
0·046 0·079 
0·597 0·526 
1·99.f 1·840 
5·981 5·331 
0·109 0·090 
2·884 2·050 
0·306 0·577 
2·078 2·022 
0·285 0·311 
0·351 0·382 
2·265 2·172 
9·263 9·313 

29·460 27•668 
29•382 27•666 

+0•078 +0•002 

2·993 2•140 

Reeartk4 
dttdlt.s. 

Aunage 
of fm~r 
)IUU$. 

4,599 
3,812 
2,567 
5,489 
5,004 

30,677 
2,656 
2,035 
1,029 
1,803 

67,544 
7,667 
3,562 

26,282 
95,330 

271,172 
4,257 

93,633 
22,052 

104,496 
13,225 
19,819 

103,917 
436,284 

1,334,888 --
-

t¢ -



TABLE 5 

NEW ENGLAND 

Standardised death rates per day in each month, per million of the population 

CGII.St of de4Jh. Jan. Feb. Mar. A#. ],lay. ]utu, July. Aug. S</01. Od. N ... 

~hold and paratyphoid fever .. 1. 2 0·012 0·019 0·012 0·019 0·028 0·024 0·019 0·023 0·030 0·028 0•024 

easles • • • • , • • • .. 7 0·107 0·136 0·116 0·092 0·091 0·050 0·030 0·019 0·006 0·009 0·023 

Scarlet fevco •• .. .. .. 8 0·108 0•118 0·096 0·113 0·098 0·042 0·031 0·039 0·023 0·033 0·062 

Whoohing cough .. .. .. 9 0·125 0·125 0·135 0·141 0·112 0·097 0·098 0·105 0·093 0·078 0·078 

Dr!_Kht eria •• .. .. .. 10 0·083 0·078 0·055 0·065 0·045 0·056 0·057 0·029 0·033 0·060 0·095 

I uenza •• .. .. .. 11 1·053 0·972 0·683 0·413 0·210 0·106 0·062 0·054 0·068 0·138 0·182 

Dysentery .. .. .. .. 13 0·005 0·003 0·005 0·005 0·009 0·004 0·010 0·021 0·023 0·010 0·012 

Erysipelas • • • . • • .. 15 0·056 0·092 0·088 0·081 0·067 0·049 0·030 0·016 0·018 0·015 0·035 

Encephalitis lethargica , • .. 17 0·023 0·015 0·019 0·023 0·015 0·011 0·015 0·017 O·Oll 0·009 0·015 

Epidemic cerebrospinal meningitis •. 18 0·029 0·028 0·019 0·026 0·034 0·023 0·024 O·Ol6 0·025 0·020 0·021 

Tuberculosis of the r~iratory system 23 1·285 1·244 1·351 1·270 1·284 1·117 1·079 I •029 0·975 0·995 1·050 

Other forms of tuberc osis • • • • 24-32 0·153 0·183 0·201 0·215 0·180 0·181 0•174 0•141 0·140 0·151 0·164 

&falaria • • , • • • • , , , 38 0·001 0·001 0·001 - 0·001 0·002 0·002 0·002 0·001 0·002 0·001 

Diabetes.. , , • • , • , , 59 0·666 0·667 0·637 0·579 0·591 0·494 0·514 0·475 0·488 0·500 0·529 

~brat ha~orrhage and softeningt •• 82a, 82c 2·120 2·149 2·040 1·944 1·901 J ·709 1·524 1·588 1·648 1·796 1·835 

Diseases of the heart •• .. .. 90-95 7·074 7·281 6·885 6·419 5·926 5·365 5·011 4·725 5·011 5·757 5·967 

Bronchitis• • • • • .. .. 108 0·182 0·168 0·140 0•145 0·102 0·071 0•045 0·053 0·050 0·088 0·096 

Pneumonia-all forms•, , •• .. 107-109 3·586 3·598 3·077 2·661 1·909 1·185 0·827 0·717 0·830 1·387 1·850 

Diarrhoea and enteritis (aU ages) .. I19-I20 0·232 0·229 0·274 0·229 0·249 0·231 0·319 0·412 0·488 0·353 0·241 

Nephritis • • • • .. .. 130-132 1·953 2·035 2·059 1·935 1·837 1·633 1·520 1·458 1·572 1•722 1·818 

Puerperal state •• .. .. .. 140-150 0·285 0·330 0·300 0·294 0·283 0·245 0·277 0·251 0·245 0·212 0·254 

Suicide •• •• .. .. .. 163--171 0·313 0·263 0·362 0·433 0·393 0·347 0·373 0·329 0·371 0·361 0·325 

Violence •• .. .. .. .. 172-198 1·631 1·582 1·490 1·516 1·670 1·757 2·002 1·851 1·831 1·794 1·850 
Other causes .. 9·717 9·862 9·647 9·516 9•139 9·179 8·634 8·493 8·659 8·905 8·929 
All causes 1by sb.~dard~tion) ' .. 30·756 31·147 29·677 28·104 26•174 23·982 22·621 21·774 22·608 24·510 25·532 

by summation) •• .. 30·799 31·178 29·692 28·134 26·167 23·978 22·677 21·843 22·639 24·423 25•456 
Difference •• .. -0·043 -0·031 -0·015 -0·030 +0·007 +0·001 -0·056 -0·069 -0·031 +0•087 +0·076 

•Bronchitis and pneumonia (combined) 3·768 3·766 3·217 2·806 2·011 1·256 0·872 0·770 0·880 1•475 1·946 

Average annual population- 8,260,000, t The scope of this beadmg is discussed on p. 27. 

Aflnare """",,. Ruortltd 
~" .. [. d""'"· lltroug - AtJerate 
m1l the of four 

Dte. ytar. year.J. 

0·018 0·021 71 
0·045 0·060 HO 
0·060 0·068 173 
0·105 0·108 240 
0·075 0·061 150 
0·310 0·351 1,207 
0·009 0·010 29 
0·032 0·048 144 
0·012 0·015 55 
0·025 0•024 65 
1·066 1•145 3,781 
0·138 0·168 481 
- 0·001 • 0·597 0·561 2,326 

2·045 1·855 7.899 
6·716 6·005' 25,074 
0·116 0•104 380 
2·369 1·990 6,712 
0·233 0·291 703 
1·828 1·179 7,348 
0·214 0·265 775 
0·296 0·348 1,280 
1·909 1·741 5,893 
9·178 9·150 31,890 

27·533 26·174 96,822 
27·396 26·169 -

+0·137 +0·005 -
2·485 2·094 -
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August-the only difference lying in the fact that, by taking an 
average of deaths over four or five years, the curve is smoother 
owing to the annual fluctuations being ruled out. 

The answer to the question as to whether the New England 
States alone would compare more favourably with England and 
Wales than the United States as a whole is in the affirmative. The 
swing for the larger group is much the less, showing that the inclu
sion of such wide varieties of climate, race and other factors does 
produce a flattening effect on the range of mortality. 

The figures relating to the German mortality also show the months 
of maximum and minimum to be February and August, and the range 
of the monthly rates in Germany to be about the same as in New 
England. 

ALL CAUSES OF DEATH 

.v 

--E.&W, 
---U.S.A. 
-····-·-- New England 

lSI 2 3 4 S "6 7 9 9 10 II 12 
MONTHS OF THE YEAR 

DIAGRAM 3. Standardised death rates per day in each month per million of 
the population (based on the five years 1931-35 for England and Wales, 
and on the four years 1931-34 for the United States). 

The next point is to show to which causes of death the greater 
swing of England and Wales is due. Graphical comparison of the 
seasonal trends in the three countries for each of the specified diseases 
was made in the same nianner as for all causes of death in Diagram 3. 
A selection of these, illustrating the different types of relationship 
which exist, is given in Diagrams 4 to 13. 

In studying these comparisons it must always be kept in mind 
that, besides differences in the actual incidence of the diseases, 
other influences may be at work to enlarge or mitigate such 
differences. For some of these correction can be made, as by the 
use of standardised rates in correcting for differences between the 
populations in respect of age and sex constitution, but there is one 
important factor for which there can be no such allowance--viz., 
what may be termed diversity of book-keeping methods. First, 
there probably exists diversity of practice between the medical 
professions of the two countries in assigning deaths to appropriate 
causes, and, following that, the rules set out for the selectiqn of 
one from two or more jointly stated causes of death differ in the 
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two countries. For example, if measles and tuberculosis sho~d 
jointly appear, then in England measles has preference6, but m 
America6 tuberculosis. 

From a study of Tables 3, 4 and 5, it will be found that, contrary 
to what might have been expected, there are not many individual 
causes of death in which the features of the total mortality relation
ships are reproduced, thus accounting for them. Only two causes 
of death, influenza and diseases of the heart, can be said to show, 
by reason of the greater downward swing of the English rates, both 
higher mortality in the winter and lower mortality in the sununer in 
England and Wales than in the United States. And even in regard 
to these two diseases, the double phenomenon only exists when the 
comparison is between England and Wales and the whole of the 
States. Furthermore, in these two cases it is only in the months of 
January and February that the English mortality is in excess. 

How then does this peculiarity found in the relation between the 
total mortality of the two countries arise ? 

After a close examination of the data, it appeared that the diseases 
could be grouped according to the similarity or dissimilarity of the 
s~asonal trends in the two countries, and according to the relative 
levels of mortality. Five distinct groups could be readily identified. 

(b) GROUP 1. DISEASES SHOWING HIGHER MORTALITY FOR ENGLAND 
AND WALES THROUGHOUT THE YEAR 

(Winter + ; Summer +) 

In the first group may be placed those diseases in which the rate of 
mortality is higher in England than in the United States in every 
month of the year, where the trend is generally down ward from winter 
to sununer in both countries, but where there is no excessive upward 
swing of the winter rates in England. Thus the ratio of the rates 
of the two countries is roughly constant throughout the year and 
results in a belt of excess mortality for England of a fairly stable 
amount. This group may be termed (Winter+; Summer+), and 
includes diphtheria, erysipelas, encephalitis lethargica and non
respiratory tuberculosis. When only the New England States are 
co~pared wi:fu E~gland, ~hoea and enteritis (all ages) may also 
be mcluded m this group, smce, under that heading, there is fairly 
constant excess for England although the swing is upward during the 
summer months. Probably the seasonal trends for diphtheria 
which are ~epicted .in Diagram 4: show most clearly the features of 
the mo~al1ty of this group. It IS true that all the criteria are not 
fulfilled m eac_b case, ~~t for example the steeper rise of the American 
rates .from diphthena m autumn alters the rela:iion between the 
rates m that season, that encephalitis lethargica shows a somewhat 

• Manual of the international list of causes of death as adapted for use in 
England and Wales. H.M. Stationery Office London 1931 

• M.anual of Joint .Causes of death. u.s:A. Dept: of Q,mmerce Govt. 
Printing Office, Washington, 1933. · 
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similar departure, and that the peak of non-respiratory tuberculosis 
occurs not in the winter but in the spring ; but as a group they do 
provide this belt of excess for England, neithrr particularly 
accentuated in winter nor notably diminished in summer. 

The figures on p. 26 for group 1, abstracted from Tables 3, 4 and 5, 
show that the range of the rates for each of these diseases is of about 
the same order in each country although thE' level of the mortality is 
always highest in England. For non-respiratory tuberculosis the 
range is somewhat greater in England, but, as will appear later, not so 
excessive that the disease would fall into the group with excessive 
winter mortality. 

~ 
ffi 0·300 .. 

DIPHTHERIA 
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DIAGRAM 4, illustrating Group 1 (Winter + ; Summer + ). Standardised 
death rates per day in each month per million of the population (based 
on the five years 1931--35 for England and Wales, and on the four years 
1931--34 for the United States). 

(c) GROUP 2. DISEASES SHOWING LOWER MORTALITY FOR ENGLAND 
AND WALES THROUGHOUT THE YEAR 

(Winter - ; Summer -) 
In opposition to this belt of excess mortality, there is another group of 

diseases where, although the swing is generally again downward from 
winter to summer, the American rates are consistently in excess of the 
English. This group may be called (Winter-; Summer -),and 
includes diabetes, cerebral haemorrhage, nephritis, puerperal causes, 
and, since it provides constant advantage to England but not on 
account of its seasonal trend, suicide. Again there is an addition to 
the list when only the New England States are compared, for then 
diseases of the heart must be included. Except for suicide, all in 
this group show a very regular swing in both countries and the 
relation between the rates is roughly constant throughout the year 
to the advantage of England, giving a belt of lower mortality which, 
as will be shown later, is far in excess of the belt of higher mortality 
provided by group 1. These features are illustrated by Diagram 5, 
which shows the monthly rates for diabetes in each country. 



GROUP I.-Diseases showing higher mortality for England and Wales throughout the year 

---------------------r---------------------------------------------,-----------------------Unit.d Staus. New England. 

Group 1 Diseases 
<+; +>· 

Diphtheria • • • • 
Erysipelas . • • • 
Encephalitis lcthargica 
Non-respiratory tuberculosis .• 
Diarrhoea and enteritis 

England and Wales. 

Muimum. 

0 ·382 Dec. 
0 ·096 Mar. 
0·061 Mar. 
0·534 Apr. 
0·635 Sept. 

I . I Differ-
Minimum. mu. 

0 ·210 June 
0·037 Aug. 
0·040 Oct. 
0•348 Nov. 
0·405 May 

0·172 
0·069 
0·021 
0 · 186 
0·230 

I I Differ-
Muimum. Minimum. mu. 

0·247 Nov. 0·056 June 0·191 
0•074 Mar. 0 ·020 Aug. 0 ·054 
0•036 Sept. 0·017 May 0·017 
0·201 Apr. 0·147 Nov. 0·054 

I I D iffer-
Muimum. Mittimum. mu. 

0·095 Nov. 
0·092 Feb. 
0•023 Apr. 
0·215 Apr. 
0·488 Sept. 

0·029 Aug. 
0·016 Aug. 
0·009 Oct. 
0·138 Dec. 
0•229 Apr. 

0·066 
0·076 
0·014 
0·077 
0•259 

GROUP 2.-Diseases showing lower mortality for England and Wales throughout the year 

England and Wales. Uttited States. New Engla.nd. 

Grout- 2 Diseases 
-; -). Muimum. I Minimum. 

J Differ-
ence. Maximum. I Minimum. 

I Differ-
I ence. Maximum. I Minimum. 

I Differ-
ence. 

Diabetes .. ·- .. .. 0·356 Jan. 0·234 Aug. 0·122 0·606 Feb. 0 ·433 Aug. 0·173 0·667 Feb. 0·475 Aug. 0·192 
Cerebral haemorrhage .. ·- 1·531 Feb. 1•052 Aug. 0 ·479 2·088 Feb. 1•527 Aug. 0 ·561 2·149 Feb . 1·524 July 0•625 
Nephritis • • .. . . 0·906 Jan. 0·648 July 0 -258 2·269 Feb. 1·747 Aug. 0·522 2·059 Mar . 1·458 Aug. 0 ·601 
Puerperal state • • .. .. 0·193 Feb. 0·154 July 0 ·039 0·361 Feb. 0·267 Oct. 0 ·094 0·330 Feb . 0·212 Oct. 0 · 118 
Suicide .. .. . . 0·321 June 0 · 263 Oct. 0·058 0·428 Apr. 0·351 Nov. 0 ·077 0·433 Apr . 0·325 Nov. 0·108 
Diseases of the heart .. .. 6•297 Feb. 3·710 Aug. 2·587 - - - 7 ·281 Feb. 4·725 Aug. 2·556 

Ul 

~ 
Ul 
0 z 
> 
t-'4 
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. The figures on p. 26 for group 2, abstracted from Tables 3, 4 
and 5, summarise the features peculiar to this group. For each 
disease (except diseases of the heart) the difference between the 
maximum and minimum mortality is greatest in New England and 
least in England and Wales. At every point the English figure is well 
below that for America, and in fact except for cerebral haemorrhage, 
nephritis and diseases of the heart the English maximum is less 
than the minimum found in the other two areas. It may be as well, 
however, to draw attention to certain details in regard to each disease. 

o-700 
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a:: 0·3 
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w 

~ 
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DIAGRAM 5, illustrating Group 2 (Winter - ; Summer - ). Standardised 
death rates per day in each month per million of the population (based 
on the five years 1931-35 for England and Wales, and on the four years 
1931-34 for the United States). 

Diabetes.-This is the only one of the general diseases which has a 
place in our list. The tables and Diagram 5 show that the mortality in 
England is little more than one half that in the United States. The 
comparative averages for the year are :-England and Wales 0 · 292 per 
million per day; United States 0·526; and New England 0·561. 

Cerebral haemorrhage and sojtening.-For the American data the 
deaths included under this heading are assigned to code numbers 82a 
and 82c of the international list, which correspond to 82a and 82b(3) 
in the list as adopted by the Registrar-General for England and 
Wales. Of deaths due to diseases of the nervous system, these are 
the only ones tabn!ated by month of occurrence in the American 
material. Dr. Stocks7 has drawn attention to the fact that in the 
United States, deaths from cerebral haemorrhage associated with 

• Stocks, P. (1933). In Arteriosclerosis. Edited by E. V. Cowdry. 
Pp. 220-225. New York. 
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arteriosclerosis are included under 82a and similarly deaths from 
cerebral softening with mention of arteriosclerosis under their 8_2c 
(our 82b(3)), whereas in England and \Yales t~ere _are spectal 
sub-headings for these. Deaths from artenosclerosts With cerebral 
haemorrhage are in England tabulated under 97(1), whereas _deaths 
from arteriosclerosis with record of other cerebral vascular lesiOn are 
allocated to 97(2). From a table of secondaiJ causes Dr. Stocks 
has estimated that 30 per cent. of the deaths m 97(2) are cerebral 
softening or apoplexy with mention of arteriosclerosis (the remainder 
being thrombosis, hemiplegia, etc., with arterio~clerosis) .. 

It is evident therefore that, given the deaths m the Umted States 
in groups 82a and 82c (cerebral haemorrhage-with and without 
arteriosclerosis), no true comparison of these with deaths in England 
and Wales can be made except as against the summation of the 
deaths in the four groups- -

82a-cerebral haemorrhage (including apoplexy) ; 
82b (3)-cerebral softening ; 
97(1)-arteriosclerosis with cerebral haemorrhage; 
97(2)-30 per cent. of these deaths-arteriosclerosis with record 

of other cerebral lesion. 
This is the basis of comparison which has been used throughout the 
tables in this report, and it is found that in England and Wales the 
level of mortality from cerebral haemorrhage and softening is thus 
1·294 deaths per million per day, in the United States 1·840 and in 
the New England States 1·855. 

Nephritis.-Similarly, the advantage to England provided by the 
difference between the mortality from nephritis in this country and 
in the States may be to a large extent a matter of book-keeping; 
for, as has been stated in a recent publication, s the death rate of 
no other disease has been so greatly affected in England and Wales 
by changes of opinion and practice in assigning deaths to this cause. 
~d if that is true within the limits of one country, the effect is 
likely to be much greater when a comparison of the rates of different 
countries is being attempted. 

The puerperal state.-The question as to whether death rates from 
puerperal causes should be based on the number of live births, the 
female population of child-bearing age, the total female population 
or even the total population, must depend on the use to which the 
rates, when calculated, are put. In this analysis the relation is 
being studied between the mortality from puerperal causes and the 
total mortality. The basis must therefore be the same as the 
geneta!- mo~ality, namely the total male and female population. 
On thts basts the average levels of mortality are :-

England and Wales 0·175 per million per day. 
United States . . 0 ·311 
New England . . . . 0·265 :: :: :: :: 

8 
Green~·IOod, M: and Russell, W. T. (1938). Bright's disease, nephritis 

a~d arteno-sc!eros1s. A contribution to the history of medical statistics. 
Btomelnka, 29, 249. 
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The same relationship between the countries is obtained when the 
mortality from puerperal causes is expressed per 1,000 births (either 
live births only, or live and still births combined). The figures are 
then:-

England and Wales 
United States 
New England 

Puerperal deaths p/11' diem. 

(a) P/11' 1,000 live I (b) Perl,OOO live 
birlhs only. and still birlhs. 

0·012 
0·017 
0·016 

0·011 
0·017 
0·016 

In this country there is practically no seasonal variation in the 
mortality from puerperal causes, though in the years under survey 
July appears as the most favourable month. But in the United 
States and New England, there is a decided fall in the trend from 
February, a peak month, to October. · 

Dr. Tandy9 showed that the American deaths assigned to the 
puerperal state would be reduced by 15 per cent. if assignment were 
carried out as in England and Wales. This is due to the assignment 
of many of our deaths to other causes associated with pregnancy 
(tabulated separately in the text of the Statistical Reviews) where the 
United States would give preference to the maternal cause. This 
correction would modify, but not eliminate the difference between 
the rates of the two countries-e.g., in Table 2 the ratio of the 
English crude rates to those of the United States would be changed 
only from 60 to 70 per cent. and, to quote from Dr. Tandy's con
clusions, " differences in methods of assignment are insufficient to 
explain the high maternal mortality rate of the United States as 
compared with foreign countries ". 

Suicide.-A peculiarly low rate for New England for the month of 
February causes the graphs of England and Wales and New England 
to cross. This low rate probably arises by chance and should not 
preclude the inclusion of suicide in this group. In both England 
and Wales and the United States the rates seem to be higher in the 
second quarter of the year, but apart from this there is no seasonal 
trend. 

Diseases of the heart.-In the comparison between England and 
Wales and the whole of the United States, deaths from this cause fall 
into another group (group 5), but Diagram 12 shows that as between 
the former and New England the two curves are almost parallel, 
New England being in excess throughout the year. 

It may be said, therefore, that the diseases of group 2 have no 
bearing on the relatively high winter mortality of England but do 
have some influence on the low summer mortality. Thus far, if 

t Tandy, E. C. (1935). Comparability of maternal mortality rates in the 
United States and certain foreign countries. U.S. Dep. Lab. Child. Bur. 
Publ. No. 229. 
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the general mortality consisted of these two groups only, the curves 
for the two countries would be roughly parallel with a downward 
swing from winter to summer, England and Wales being the lower 
throughout the year. 

(d) GROUP 3. DISEASES SHOWING HIGHER MORTALITY FOR ENGLAND AND 
WALES THROUGHOUT THE YEAR, ENHANCED DURING THE WINTER 

(Winter + + ; Summer +) 
The first group is, however, reinforced by another set of diseases 

also providing continuous excess of English over American mortality, 
but in which the upward swing of the winter rates attains peaks for 
England of much greater proportion than those reached in t·he 
States. This group may be designated (Winter++; Summer+). 
It comprises measles, whooping cough {although for this the American 
rates show an upward summer trend), epidemic cerebrospinal menin
gitis, respiratory tuberculosis, and bronchitis and pneumonia when in 
combination. Diagrams 6 and 9, showing the monthly death rates for 
respiratory tuberculosis and for bronchitis and pneumonia, illustrate 
the features of group 3. Influenza (Diagram 11) should be included 
in this group only if the comparison is between England and New 
England, but the aggregate of unspecified diseases must be added 
to the list in both comparisons. To the enormous upward swing of 
the rates of each individual member of this group, the excessive winter 
mortality of England is undoubtedly due; but whilst each member 
of the group also provides a slight excess in the summer, this, as 
will be proved later, is not sufficient to neutralise entirely the ad
vantage provided by group 2. 

The maximum and minimum points are given on p. 31, and it will 
be observed how much greater is the range for each disease of this 
group in England than in the United States. These fignres also 
show how much greater is the English excess at the winter maxima 
than at the summer minima. 

Attention is drawn to the following points :-
. Whooping cough.-The figures reveal striking dissimilarities in 

the seasonal trends of mortality. It is true that in all three areas 
the incidence of the disease is at a minimum in October, but here the 
sirni!arity. ends. In England the rise is very rapid, the peak being 
attruned m February--Qn!y four months after the minimum. In 
the ~nited ,States as a whole, t~e rise is much more gradual and the 
·maXIm~ rs 1:1ot reac~ed. ~til June. In New England the peak 
occu~s m Ap~. ~ut rt rs. m the enormous upward swing of the 
English mortality m the wmter months that the greatest disparity 
occurs. 

Tub~culosis of ~he ~espirat!»'y system.-The well-known swing of 
morta}.ity from this di~ease, so clearly depicted in Diagram 6, is of 
such u~portance that rt may be of some interest to consider what 
proportron of the annual death rate occurs in each month This 
!s s~own in Table 6 a.nd, since these fignres are unaffected by st~ndard
rsatron, those referrmg to Germany are also included. 



GROUP 3.-Diseases showing higher mortality for England and Wales throughout the year, 
enhanced during the winter 

Englantl ana Wales. Unitetl States. New Englantl. 

Group 3 Diseases 
(++; +). Maximum. I I Differ-Minimf4m. eme. Maximum., Minimum. 

I Differ-
eme. Maximum . I Minimum. 

Measles .. .. .. 0·605 Mar. 0·061 Sept. 0·544 0 ·224 Mar. 0·011 Sept. 0·213 0·136 Feb. 0·006 Sept. 
Whooping cough . . . .. 0 •396 Feb. 0·111 Oct. 0 ·285 0 · 191 June 0 ·107 Oct. 0·084 0·141 Apr. 0·078 Oct. 
Epidemic cerebrospinal 

0·024 Sept. meningitis 0 ·134 Apr. 0 •050 Sept. 0 ·084 0 •065 Mar. 0·041 0·034 May 0·016 Aug. 
Respiratory tuberculosis .. 2·088 Feb. 1·344 Aug. 0·744 1·612 Mar. 1·255 Oct. 0·357 1·351 Mar. 0·975 Sept. 
Bronchitis and pneumonia .. 5·829 Feb. 1·288 Aug. 4·541 3·586 Jan. 0·858 Aug. 2·728 3·768 Jan. 0·770 Aug. 
Other causes .. .. .. 11-983 Feb. 9·400 Aug. 2·583 9 · 781 Mar. 8·867 Sept. 0·914 9·862 Feb. 8·493 Aug. 
Influenza .. .. . . 2·241 Jan. 0·075 Aug. 2·166 - - - 1·053 Jan. 0·054 Aug. 

I Differ-
ence. 

0·130 
0 ·063 

0·018 
0·376 
2·998 
1·369 
0·999 
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DIAGRAM 6, illustrating Group 3 (Winter++ ; Summer + ). Standardised 
death rates per day in each month per million of the population (based 
on the five years 1931-35 for England and Wales, and on the four years 
!931·-34 for the United States). 

TABLES 
TUBERCULOSIS OF THE RESPlR(\TORY SYSTEM 

Average daily death rates in each month as percentages of the average 
daily death rate throughout the year 

NIO..til. I a:;~.:;:.. r ~;:.;~~ I New England. I Germany. 

January .. .. 122 !06 112 107 
February .. .. 123 Ill 109 117 
March .. .. 110 !13 118 112 
April .. .. .. Ill Ill Ill 113 
May .. .. .. 101 !08 112 108 
June .. .. .. 93 !01 97 101 
July .. .. .. 85 97 94 90 
August .. .. 79 90 90 86 
September .. .. 82 89 85 87 
<Jctober .. .. 88 88 87 89 
November .. .. 96 91 92 92 
December .. .. 102 95 93 100 
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These figures again present, but in different form, the greater 
swing of the rates in England and Wales, the range being from 123 
per cent. of the mean in February to 79 per cent. in August. In 
Germany the swing is somewhat less-from 117 to 86 per cent. 
of the mean, in New England-from 118 to 85, and in the United 
States still less-113 to 88 per cent. Nevertheless, as has already 
been pointed out, it does not follow from the fact that a disease 
shows a greater swing in one country than in another that there must 
therefore be a crossing over of the rates, so that one country is in 
excess at one part of the year and the other in excess in the remaining 
part. There is greater mortality from respiratory tuberculosis in 
England at every month of the year, but the extra swing does serve 
to increase the amount of excess in the winter months. 

It is surprising, perhaps, that the mortality in the New England 
States should compare so favourably with the mortality in the whole 
registration area. The explanation probably lies in the fact that 
the proportion of coloured people, amongst whom the mortality 
from respiratory tuberculosis is known to be higher than amongst 
whites, is very small in the New England States (see p. 9). 

Bronchitis.and pneumonia.-The advisability of combining data 
relating to these two causes of death in any statistical analysis of 
death certification has long been recognised. Dr. T. H. C. Stevenson to 
drew attention in 1909 to the fact that, whereas in practice about 
50 per cent. of all deaths of young children from the combined diseases 
were ascribed to pneumonia, the results of a series of post-mortem 
examinations in two London hospitals for children showed 525 deaths 
at ages 0-5 from pneumonia as against 29 from bronchitis. " Such 
differences of view," he said, " are bound in time to influence 
general certification in the direction of the position taken up in 
the hospitals, as the opinions prevalent there are constantly 
being spread amongst the medical profession." He concluded 
that it would seem that ·the custom of certifying in one or the 
other way has varied from time to time in different directions, 
and that all the evidence pointed to the conclusion that, in comparing 
mortality rates of different periods, the only safe course is to study 
the combined records of the two diseases. 

Again, in a later report,u he found that bronchitis and pneumonia 
showed remarkable contrasts in their regional distribution, suggesting 
that the " bronchitis " of one area may include a number of deaths 
which would be attributed to pneumonia in another, and vice versa. 
Since this passage is again quoted in more recent times12 in support of 
the argument that there is an important amount of transfer of deaths 
between these assigned causes, it may be accepted that the difficulties 
attending correct certification of these causes of death still persist. 

•• 72nd Annual Report of the Registrar-General (1909), p. 69. 
n Registrar-General"s Statistical Review of England and Wales (1925), 

p. 60. 
•• Ibid. (1932), p. 84. 

(505361 c 
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And if this is true regarding different parts of such a small area as 
England and Wales, still more will it be true regarding the larger area 
of the United States. 

It is nevertheless interesting to compare the relation between the 
trends of the diseases in the two countries, :first of all individually 
and then observing the alterations in the relationship when the two 
are combined. 

Bronchitis.-The month of the year when the death rate from 
bronchitis is highest in all three areas is January. It is least in 
England in August, in America in July. The maximum and 
minimum rates are :-

England and Wales .• 
United States 
New England 

Maximum. 

2·139 January 
0•137 January 
0•182 January 

Minimum. 

0·363August 
0·048 July 
0·045 July 

Difference. 

1·776 
0·089 
0·137 

At the maximum point the England and Wales rate is 15 times 
as great as that of the United States and 12 times ~hat of New 
England. The average rates for the year, which are 1·023, 0 ·090 
and 0·104 per million per day in the three regions, show that the 
mortality from this cause in England is 11 times as great as in the 
United States and 10 times as great as in New England. 

Diagram 7 shows the enormous difference between the English 
and American experiences from bronchitis, both from the point of 
view of swing and as regards the level of mortality. 

Pneumonia.-When the data for pneumonia are examined in the 
same way, February appears as the maximum month in England 
and New England but January for the States as a whole. August 
is the minimum month in all cases. The maximum and minimum 
rates are:-

England and Wales •• 
United States 
New England 

Maximum. 

3·692 February 
3·449 January 
3·598 February 

Minimum. 

0 • 925 August 
0·809August 
0·717 August 

Difference. 

2·767 
2·640 
2·881 

Pneumonia shows a higher rate of mortality than bronchitis in 
all three areas, but so much higher in America that for pneumonia 
the three lev~ls of mortality are f:llrly close. Although the English 
figures are higher than the Amencan at both the maxima and the 
minima, it must not be concluded from this that there is constant 
~xcess for England throughout the year. Diagram 8 shows that 
m the months of March to May, and again from October to December 
the. English rates are below those of the whole of the States. Com: 
parmg New England and England, this is also true except for the 



OF MORTALITY 35 

month of December. This disease is thus shown to afford excess 
mortality to England both in winter and swnmer, but a slight 
advantage during the spring and autumn. 
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DIAGRAM 7. Standardised death rates per day in each month per million of 
the population (based on the fi.ve years 1931-35 for England and Wale$, 
and on the four years 1931-34 for the United States). · 

Bronchitis and pneumonia combined.-When the data for the two 
diseases are combined, it is found that the maxima and minima 
occur at the same months as for pneumonia. Diagram 9 shows 
that there is no crossing over of the English and American lines of 

, trend, and that there is excess in England at every month of the year. 
There is still·enormous excess in winter due to the bronchitis element, 
but the pneumonia element has imparted its swing to the American 

· rates. The annual averages are now 3·065, 2·140 and 2·094, 
signifying that the English level of mortality for the two diseases 
is 143 and 146 per cent. of the whole of the States and of the New 
England section respectively. Undoubtedly the difference between 

(50536) Ct 
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the number of deaths credited to bronchitis in the two countries 
is the largest factor so far encountered in the search for the cause 
of England's excessive winter mortality. . 

Since these two diseases are so important, it may be as well to 
see what information can be obtained from reference to the German 
data. In Table 7 the monthly mortality is expressed as a percentage 
of the yearly mean for each country-including Germany. The 
following points are worthy of notice. In Germany the maximum 
for both diseases occurs in February and the minimum in August, and 
in this the German resembles the English experience rather than the 
American. The swing of bronchitis is greater in Germany than in 
America, but not so great as in England. For pneumonia, on the 
contrary, the swing in Germany is less than in the other countries, 
and this is still true when the diseases are treated in combination. 
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DIAGRAM 8. Standardised death rates per day in each month per million of 
the population (based on the five years 1931-35 for England and Wales, 
and on the four years 1931-34 for the United States). 

. Influenza. Fortunately, the data relating to the mortality from 
mfiuenz~ are ~ot ~omplicated for the years under survey by any 
world-Wide epidemic such as that of 1918-19 or as occurred in 
1928-29 in the countries studied. The comp;rative annual rates 
are :-Englan.d ~·670, United States 0·662 and New England 0·351 
deaths per million per day. How this difference between the New 
En~land rate and the others is produced is made clear by Diagram 11, . 
~hich shows that whereas the English excess over the United States. 
m the first two months of the year is compensated by a favourable 



TABLE 7 

BRONCHITIS AND PNEUMONIA 

Daily death 1'ate in each month expressed as percentages of the average daily rate f01' the whole year 

E ........ """ w..... I Uom.l SI4Ju of A.....W.. I New England. Germany. 

Brrmch. I Pneum. I B + P Bronch. I Pneum. I B + P Bronch. I Pneum. I B+P Bronch. I Pneum. l B + P 

rnuary .. 209 177 188 153 168 168 174 180 179 157 143 146 
ebruary .. 209 181 190 148 167 167 161 181 180 189 162 167 

March .. 164 155 158 142 160 159 135 155 154 140 141 141 
April ... 106 116 113 115 125 124 139 134 134 118 124 123 
May .. 72 84 80 95 90 90 98 96 96 91 94 94 
June .. 52 67 62 69 . 57 57 68 59 60 68 80 78 

uly .. 38 50 50 54 42 43 43 42 42 50 66 63 
August .. 36 45 42 55 39 40 51 36 37 49 59 57 
September . . 41 50 47 63 47 48 48 48 42 55 61 60 
October .. 59 65 63 91 69 70 85 70 70 74 71 71 
November .. 88 89 89 102 99 99 92 93 93 96 87 89 
December .• 134 126 128 121 141 140 Ill 119 119 119 116 116 
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relation in all the other months, its excess over the New England 
rates is not only much greater during January and February but 
also never entirely disappears at any time during the year. Hence 
only as regards comparison between England and New England is 
influenza to be included in group 3. If, as has been suggested, 
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DIAGRAM 9, illustrating ~roup 3 (Winter + + ; Summer + ). Standardised 
dea: ~tes per day m each month per million of the population (based 
~~31_~4 ~~/:U~~~:~t!~~sfngland and Wales, and on the four years 
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New England is preferable for comparison with England and Wales 
than the whole registration area of the United States, it must be 
granted that the recorded mortality from influenza in the home 
country is from 50 to 100 per cent. greater throughout the year. 

Other causes of death.-The deaths due to all diseases other than 
those specifically listed in Table 2 are aggregated in the American 
published statistics of deaths by month of the year. To complete 
the picture a comparison of the seasonal trends of this group of 
unspecified diseases must be included, and, as will appear, in the 
aggregate they fall into group 3. Since care has been taken to 
make the code numbers of the specified diseases agree for the two 
countries, there is no reason why, superficially, the aggregate of 
the remainder should not also be comparable. There is still the 
difficulty, however, that deaths which it is the practice in one 
country to allocate to one of the specified diseases, may in the 
other country be allocated to the unspecified group'and vice versa. 
Taking the figures as they stand, the following summary shows the 
annual levels of the unspecified group in the three areas. 

Specified causes 
Other causes 
All causes 

Average deaths per day per million 

I England and Wales. I 
16·182 
10·485 
26·687 

U.S.A. 

18·353 
9·313 

27·666 

New England. 

17·019 
9·150 

26·174 

Thus the aggregate of diseases .in the United States which it has 
not been possible to analyse constitute 33 · 7 per cent. of all diseases, 
and in New England, 35·0 per cent.; whilst the corresponding 
group in the English returns amounts to 39·3 per cent. of all causes. 
Excess for England exists throughout the year, being much greater 
in the winter. From the figures given on p. 31, it is evident that 
there is contained in this group of diseases quite a substantial portion 
of the winter excess of England, and to this extent, with the data at 
present available, the problem as to the cause of the excess is 
incapable of solution. 

Since this unanalysed group constitutes so large a proportion of 
the total mortality, it seemed of general interest to provide a table 
(Table 8) showing the main diseases included and their contributions 
to the total mortality of the three areas, even though seasonal 
figures are not available. Percentage figures of this nature are 
apt to be misleading, and too great importance should not be 
attached to them · for, if the incidence of one disease is particularly 
high, then the pr~portion of the total due ~o other diseases is auto
matically lowered. Only general deductions can be made, and 
of these the most important is that just over one-third of the 
mortality in the unspecified group is attributab~e to cancer, which 
at any rate in England can be shown to have little or no seasonal 
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TABLE 8 
The main diseases or grvups of diseases included in the unspecified 

group (other causes) and their contribution to the total mortality 

Disease. or grtJUp of diseases. 

Syphilis . . . . . . . . 
General paralysis of the insane .. 
Purulent infection and septicaemia 
Cancer-

Malignant tumours . . . . 
Non-malignant tumours.. . . 
Tumours, unspecified . . . . 

Rheumatic diseases (except diabetes 
mellitus) 

Diseases of the blood 
Chronic poisonings 
Cerebral embolism and cerebral 

thrombosis 
Hemiplegia and other paralysis .. 

Other diseases of the nervous system 

Aneurysm . . . . .. . . 
Other diseases of the circulatory 

system 
Other diseases of the respiratory 

system 
Peptic ulcer . . . . 
Appendicitis . . . . 
Cirrhosis of liver . . . . 
Other diseases of the liver . . 

Other diseases of the digestive 
system 

Other diseases of the genito-urinary 
system 

Congenital diseases .. 
Senility .. .. 
Ill-defined diseases 

All other diseases not included 
either in this list orin Table 2 

Total other causes 
Specified (Table 2) .. 

AU causes .. 

Deaths as percentage of the 
total deatll.s from all causes. 

CodeNos.in 1-----,---.....,~~-
1 ntet'national England I I New 

list. and Wales U.S.A. England 

34 0·27 
80.83 0·36 

36 0·15 

45-53 12·75 
54 0·32 
55 0·26 

56-58,60-69 1·52 

70-74 0·94 
75-77 0·02 
82b• 1·17 

82dt 0·25 

{ 78, 79,81 } 2·78 
and84-89 

96 0·28 

tParto£97(2)} 2 .89 and 96-103 
104-105 and 1.01 110-114 

117 0·8i 
121 0·61 
124 0•29 

125-127 0·54 

{
115,116,118,} 
122,123,128, 1·95 

129 
133-139 1·58 

157-161 
162 

199-200 

{

3-6, 14, 16, 
19-22, 33, 
35,39-44, 
151-156 

4·09 
3·56 

} :::: 
. 39·10 
60·90 

0·82 
0·43 
0·07 

9·39 
0·30 
0·15 
1·12 

0·74 
0·28 
0·42 

0·30 

1·48 

0·16 

1·91 

0·71 

0·55 
1·32 
0·68 
0·77 

1·91 

1·26 

4·87 
0·80 
1•60 

0·61 

32·68 
67·32 

0·39 
0·37 
0·04 

12·00 
0·31 
0·15 
0·68 

0·85 
0·43 
0·55 

0•12 

1·33 

0·13 

2·93 

0·58 
0·58 
1·20 
0·64 
0·88 

1·62 

1·12 

4·82 
0·45 
0·28 

0·47 

32·94 
67·06 

100·00 100·00 100·00 

• This IS 82b (1) and 82b (2) m the English Reports 
t This is 82c in the English Reports. · 

' variation,18 so that it is impossible for cancer to play any part in 
the enhanced winter excess found to exist in "other causes". Next 
in importan~e are the congenital diseases, and here the evidence 
s~ows that m. Engl~nd both congenital debility and prem.ature 
b1rth have high Winter mortality. The high proportion of 

18 
Registrar-General's Statistical Review of England and Wales : 

(1925) Text pp. 85 et seq.; (1931) Text pp. 100 et seq.; (1936) Text 
pp. 150 et seq. 
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mortality in England, as compared with the United States and New 
Eng~and, in respect of senility, rather suggests that many deaths 
ascnbed in England to this cause are in America ascribed to some 
other causes-this may partly account for the high proportion of 
deaths in England found in the unspecified group. Apart from 
these, " other causes " is seen to be composed of many diseases 
which individually are of small account, but in the aggregate amount 
to 15 to 20 per cent. of the total mortality : many of these must 
produce excess mortality for England in the winter as compared 
with America, again of little account except in the aggregate and 
incapable of analysis without more detailed data for the American 
experience. · 

To sum up, the addition of group 3 entails that the curves showing 
the trend of mortality in England and the United States would no 
longer be parallel but would cross ; the English line would be much 
higher in winter and very slightly lower in summer. 

(e) GROUP 4. DISEASES SHOWING LOWER MORTALITY FOR ENGLAND 
AND WALES THROUGHOUT THE YEAR, ENHANCED DURING THE SUMMER 

(Winter - ; Summer - -) 
Just as group 1 has been reinforced by group 3, so group 2 

(Winter-; Summer-) is reinforced by a group of diseases in 
which the advantage of England is accentuated in the summer. 
This is brought about, not by enhanced downward swing in the 
English, but by enhanced upward trend of the American 
rates in the hot summer months. The group comprises typhoid 
fever, dysentery, malaria and-of chief importance-deaths from 
violence; it is expressed by the symbols (Winter - ; Summer - -) 
and is typified in diagram 10 (mortality from violent deaths). If 
the New England States only are compared with England, then 
dysentery and malaria are not to be included. Hence the amount 
of advantage given to England by this group is much greater in 
the comparison with the U.S.A. than with New England. In both 
cases the influence of this group on the winter relation is ineffectual 
as against the excess produced by group 3. In the summer, however, 
it does materially increase the small favourable balance still remaining 
from the second group, so that in the Iniddle of the year the curve 
of the U.S.A. is pushed further above that of England. 

The number of deaths on which the rates in England for typhoid 
fever, dysentery and malaria are based is so small that the monthly 
rates seem to portray random fluctuations rather than any seasonal 
trend. This is also true of typhoid fever in New England. It is 
clear from the figures on p. 43 that, whilst in the two smaller areas 
the ranges of mortality are slight and with but little difference 
between the summer and the winter incidence, in the whole of the 
United States these diseases have very high peaks during the 
summer months, the absence of which in England contributes to 
the relatively low mortality of this country during that period of 
the year. 
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Deaths from violence.-Possibly the largest ·contribution to the 
summer advantage of English mortality rates is that which accrues 
from the lower rate of deaths from violence. A glance at Diagram 10 
will show how the consistent advantage experienced throughout 
the year is enhanced during the summer by the upward swing of the 
rates in America from the March figure of 1·906 to the July figure of 
2 ·690. The English curve shows two peaks, in August and December, 
and for the five years under survey the December one is the higher. 
In the United States and in New England, December also shows as 
a bad month, but not so bad as July. The mortality in England 
is less than half of that in the United States, as is shown by the 
following data of average annual standardised rates :-

England and Wales 1·046 per million per day. 
United States 2 ·172 , 

" New England 1·741 , 
" 
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DIAGRAM 10, illustrating ~roup 4 (Winter - ; Summer - - ). Standardised 
death rates per day m each month per million of the population (based 
on the five years 1931-35 for England and Wales and on the four years 
1931-34 for the United States). ' 

With the addition of this group, the combined effect of groups 1 
to 4. produces curves of mortality for England and America the 
relatiOn between which is broadly the same as that which ~xists 
~etwe~n the curv~s of t~eir total mortality ; and this without the 
mcluswn of any disease m which the double phenomenon is present. 



GROUP 4.-Diseases showing lower mortality for England and Wales fllroughout the year, 
enhanced during the summer 

England and Wales. United States. New England. 

a.oup 4 Diseasos 
Jl:faximum. I I Differ-

(-;- -). Minimum. enu. Maximum. I Minimum. 
I Differ-

ence. M~imum.l Minimum. 

Typhoid fever .• . . .. 0·019 Nov. 0·011 0·008 0·199 Aug. 0·043 Mar. 0·156 0·030 Sept. 0·012 Mar. 
Deaths from violence .. .. 1·138 Aug. 0·978 Apr. 0·160 2·690 July 1·906 Mar. 0·784 2·002 July 1·490 Mar. 
Dysentery . . .. .. 0·010 Jan. 0·004 July 0·006 0·129 July 0·019 Jan. 0•110 - -
Malaria 00 00 00 00 0·003 jan. 0·001 0·002 0·167 Sept. 0·021 Feb. 0·146 - -

I Differ-
ence. 

0·018 
0·512 

-
-
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(/) GROUP 5. DISEASES SHOWING HIGHER MORTALITY FOR ENGLAND 
AND WALES DURlNG THE WINTER, AND LOWER MORTALITY 
DURlNG THE SUMMER, THAN IN THE U.S.A. 

(Winter + ; Summer -) . 
For every disease in this group, the relation between the mortality 

rates of the two countries is similar to that found for the total 
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DIAGRAM 11, illustrating Group 5 (Winter + ; Summer - ). Standardised 
death rates per day in each month per million of the population (based 
on the five years 1931-35 for England and Wales, and on the four years 
1931-34 for the United State;s). 

mortality rates-namely, in the winter, excess for England ; in the 
summer, excess for America. In the comparison of England with 
the United States both influenza (Diagram 11) and heart diseases 
(Diagram 12) have a higher winter maxinJum and a lower summer 
minimum in England. So also have diarrhoea and enteritis 
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(Diagram 13), which class of diseases is, however, to be distinguished 
from the other two members of the group by reason of its incidence 
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DIAGRAM 12, illustrating Group 5 (Winter + ; Summer-). Standardised 
death rates per day in each month per million of the population (based 
on the five years 1931-35 for England and Wales, and on the four years 
1931-34 for the United States). 
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DIAGRAM 13, illustrating Group 5 (Winter + ; Summer - ). Standardised 
death rates per day in each month per million of the population (based 
on the five years 1931-35 for England and Wales, and on the four years 
1931-34 for the United States). 
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being greater in summer than in ~ter. . Furtherm~re it f?r:ns 
the only instance in the present study m which the English statiStics 
are less detailed than the American. Whilst the deaths by month 
of occurrence are given separately for ages under and over 2 years 
in the United States, in the English publications no such distinction 
is made, and it has therefore been necessary to treat all ages 
together. . . 

It will be recollected that m the companson between England 
and the New England States, influenza fell into group 3, heart diseases 
into group 2, and diarrhoea and enteritis into group 1. Their place 
in the table for group 5 is filled by dysentery and malaria, chiefly 
for the sake of completeness, for although they do show winter 
excess and summer advantage for England which justifies their 
inclusion in this group, the death rate in both England and New 
England is negligible. The maximum and minimum rates are 
given on p. 47. · 

Diseases of the heart.-From the international list of diseases of 
the circulatory system deaths by month of occurrence are tabulated 
in the United States for a group consisting of pericarditis, acute 
endocarditis, chronic endocarditis, diseases of the myocardium, 
diseases of the coronary arteries, angina pectoris and " other diseases 
of the heart". Excluded from the list are aneurysm (except of 
the heart), arteriosclerosis (except of the coronary arteries), gangrene, 
and diseases of the lymphatic system. The deaths credited to the 
specified group produce standardised death rates of 4·900 per 
million per day in England and Wales, against 5 ·331 in the United 
States. Diagram 12 shows that in the first two months of the year, 
the English rate is higher than that of the United States as a whole, 
but not higher than in the New England States. The figures given 
on p. 47 show that at the maxima in February there is some little 
excess of the English rate. 

It should therefore be clear that the diseases of group 5 serve but 
to accentuate the relationships obtained from the summation of the 
previous groups, and not to produce them. 

To complete the picture there is one disease which is in direct 
contrast to group 5. This is scarlet fever and may be symbolised 
(Winter- ; Summer+) since in England as compared with America 
the mortality is lower in the winter and higher in the summer. But 
in all three areas its influence on the total mortality is so small as 
to be negligible. 

It is t? be observed that, whilst the analysis has disposed of the 
assumption that the double phenomenon found in the relation between 
the rates of total mortality is but the reflection of a similar double 
phenomenon i~ m~ny indivi~ual diseases, it does not preclude the 
fact t~at certam d~seases haVIng a greater swing in England than in 
Amen<;a do contnbute to the greater swing found in the general 
mortahty. On the contrary, the qeduction has been drawn that 



GROUP 5.-Diseases showing higher mortality for England and Wales during the winter,
and lower during the summer, than in the U.S.A. 

England and Wales. United Stales. New England. 

G,oup 6 Diseases. 
<+ : -). Maximum. I Minimum. 

I Difle1-
ence. Maximum. I Minimum. 

I Difjl'-
ence. Maximum. I Minimum. 

Influenza .. .. ·- 2·241 tan. 0·075 Aug. 2·166 1· 535 ~an. 0 •117 Aug. 1•418 - -
Heart diseases .. .. . . 6·297 eb. 3·710 Aug. 2·587 6·151 eb. 4·350 Aug. 1·801 - -
Diarrhoea and enteritis .. 0·635 Sept. 0·405 May 0 ·239 0·975 July 0 · 298 Jan. 0·677 - -
Dysentery .. .. . . 0·010 Jan. 0·004 July 0 ·006 - - - 0·023 Sept. 0·003 Feb. 
Malaria •• .. .. • 0 0·003 Jan. 0·001 0 ·002 - - - 0·002 July 0·001 

I Difje,. 
ence. 

---
0 ·020 
0·001 
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to the diseases of group 3 (Winter + + ; Summer +), 'Yith t~eir 
excessive upward winter swing in England, is due the relatively h1~h 
mortality apparent in England in the winter. The differences m 
swing have been illustrated by calculating the differences between 
maxima and minima, i.e., comparing differences of range, but the 
variations in the monthly rates may also be measured in relation 
to their means, and in Table 9 are set out for each disease having 
a pronounced downward trend from winter to summer, the means, 

. . d h ffi . f . . t" 100 X s.d. the standard deVIatiOns, an t e coe c1ents o vana IOn M 
ean 

as calculated for each area, the last named being a measurement 
of the swing. 

The arrangement of this table follows the grouping which has 
already been made. From group 1 are taken diphtheria and 
erysipelas, for both of which the coefficient of variation is smaller 
in England than in either the United States as a whole or in the 
New England States. It may therefore be said that in the group 
showing constant excess, there is more variation around the mean 
in the more favourable rates "of America. Again in group 2, from 
which are taken diabetes, cerebral haemorrhage and nephritis, it is 
the country with the lowest monthly rates, in this group England, 
which has the greatest swing. 

Passing to group 3, which chiefly accounts for the excessive winter 
mortality in England, it is nevertheless found that for measles and 
cerebrospinal meningitis there is greater swing in the United States. 
This arises, of course, by reason of the relative smallness of the mean 
as regards these diseases in the United States. For respiratory 
tuberculosis the swing is greatest in England, the coefficients being 
15, 9 and 11 in the three areas respectively. Bronchitis by itself 
shows almost twice as much variability in England as in the 
United States, the comparative coefficients being 61, 36 and 42. 
But when combined with pneumonia the difference is reduced, 
the figures then being 52 for England and 47 for the States. 

As regards the unspecified group--which comprises such a large 
proportion of the total mortality-the coefficients of variation 
-differ considerably, being 9 for England as compared with 3 for 
the United States and 5 for New England. These figures are less 
than for all ca~ses. of deat)l .and much less than. for the specified 
causes. In all likelihood, the mfluence of cancer ism a large measure 
responsible for these low figures, for it has been shown (Table 8) 
that deaths from cancer, which in England at any rate show almost 
an entire lack of variability, account for 32 per cent. of the " other 
causes " group in England, 30 per cent. in the United States and 
37 per cent. in the New England States. 
. Influenza, in group 5, shows the greatest swing of any disease 
m England and New England, but less than that of measles in the 
~tates as a whole. Diseases of the heart also show greater swing 
m England, but the criteria of the group made the appearance of 
this feature a certainty. 



TABLE 9 
Showing the mean nwnthly mortality and the variabiUty in the mmthly Yates as expressed by the coefficient of var·ia#m, 

for those diseases showing pronounced seasonal trend from high wintef' to low summe1 mortality 
England and W tiles. 

I 
United States of Ammca. 

I 
New England. 

Mean. I S.D. I C. of V. Mean. I S .D. I C. of V. Mean. I S.D. I C. of V. 

Group 1 <+ ; +) 
0·066 51 Diphtheria •• .. . . 0·281 0·059 21 0·129 0·061 0·019 31 

Erysipelas .• .. .. .. 0•068 0 ·023 34 0·045 0·018 40 0·048 0·028 58 

woupz (-: -) 
Diabetes •• .. .. . . 0· 292 0·044 15 0·526 0·064 12 0·561 0·071 13 
Cerebral haemorrhage .. . . 1·296 0·169 13 1·841 0·180 10 1·857 0·200 11 
Nephritis , , •• .. . . 0·768 0·095 12 2·024 0· 167 8 1·781 0•191 11 

woup 3 <++: +> 
Measles • , • • .. . . 0·280 0·183 65 0·097 0·080 82 0·060 0·044 73 
Bronchitis. , .. . . .. 1·029 0·630 61 0•090 0•032 36 0·105 0·044 42 
Pneumonia-all forms , , .. 2·051 0·970 47 2·057 0 ·988 48 2·000 1·010 51 
Bronchitis + pnewnonia .. 3·080 1·597 52 2•148 1·017 47 2•104 1·055 50 
Cerebrospinal meningitis .. 0·087 0·030 34 0·043 0·017 40 0·024 0 ·005 21 
Respiratory tuberculosis .. 1·693 0·256 15 1·422 0•129 9 1•145 0·130 11 

. . 
Group 3b (++; +) 

Other causes • , .. .. 10·494 0·929 9 9·315 0·298 3 9·155 0·430 5 

woup 5 <+; -) 
Influenza. , • .. . . 0·679 0·757 111 0·666 0·534 80 0·354 0·342 97 
Diseases of the heart .. .. 4·907 0·924 19 5·336 0·604 11 6·0ll 0·835 14 

Scarlet fever (- ; +) .. .. 0·060 0·016 27 0·064 0•028 44 0·068 0·035 51 

All Causes .. . . . . .. 26·717 5·002 19± 4 27·684 2·487 9±2 26•199 3·105 12 ± 2•5 
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Other points of interest from the table are that, with the exception 
of diphtheria, measles and cerebrospinal meningitis, variability is less 
in the whole of the United States than in the New England States. 

For the general mortality the standard errors of the coefficients of 
variation have been calculated. They are :-England and Wales 
18·73±3·95, United States 8·98±1·85, New England 11·85±2·45. 
None of the differences between these coefficients is statistically 
significant, but the fact that-as shown by Diagram 1-such 
differences appear consistently over a series of· years should be 
admitted as evidence that they do not arise merely by chance. 
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V. THE EXTENT TO WHICH INDIVIDUAL DISEASES 
CONTRIBUTE TO THE EXCESS OR DEFECT IN THE 
GENERAL MORTALITY OF ENGLAND AND WALES 

The conclusions arrived at in the previous section were expressed 
in very general terms. It was shown that the double feature 
found when the general mortalities were compared was not a reflection 
of similar double features in several individual diseases, but was due 
to the combined influence of very dissimilar features in the particular 
. diseases. In order to give some precision to the results by indicating 
at each month of the year the amount of influence exerted by each 
specified disease upon the resultant defect or excess in this country's 
total mortality, the following method was adopted. 

For each disease the difference between the English and the 
United States standardised rate for every month of the year was 
expressed as a percentage of the United States general mortality 
rate for the month in question. The results are tabulated in 
Table 10. Positive and negative signs distinguish between instances 
where the English rates are higher or lower than those of the United 
States. The following figures in respect of tuberculosis of -the 
respiratory system may be taken as an illustration :-
Standardised daily death rate for May per million in 

England and Wales .. 
Standardised daily death rate for May per million in 

the U.S.A. 
Excess 

Excess in England expressed as a percentage 
of the general mortality of the U.S.A. for 

1·705 

- 1·537 
= +0·168 

May (27·183 per million per day) = 0·618 per cent. 
A similar process, except that New England rates were substituted 
for those of the United States as a whole, provided the results shown 
in Table 11. 

Tables 10 and 11 may be read both vertically and horizontally, 
Vertically they provide an answer to the question as to how the 
excess or dt>fect in the general mortality of England and Wales in 
each month is distributed amongst the different diseases. Hori
zontally, they show the change in the relation between the two 
countries as regards the incidence of each disease throughout the 
year-in which month the difference between the mortalities was 
greatest and in which month it was least. 

In order to indicate in more detail how the results should be read, 
the interpretation of the results for the month of January in Table 10 
may be elaborated as follows :-The difference between the average 
daily death rate from all causes of death in England and Wales and 
in the U.S.A. was 12·644 per cent. of the United States figure, the 
English rate being the higher. Of this 12;644 per cent., + 6·489 
per cent. was due to bronchitis (the percentage being increased 
to + 7·020 if bronchitis and pneumonia are taken together), 



TABLE 10 

ENGLAND AND WALES AND UNITED STATES OF AMERICA 

Showing in percentage form, how the difference between the average daily death rate in each month from all causes of death in 
. the two areas, is distributed amongst the various causes of death 

1931-35 

~~'!d and · ~t~~old f~;er .. - 0·149 - 0·111 - 0•100 - 0·111 - 0·155 - 0·840 - 0·608 - 0•772 - 0·876 - 0•516 - 0·342 - 0·2" - 0·825 

.. + 0·784 + 0·926 + 1•224 + 1 ·222 + 0·743 + 0·555 + 0·390 + 0·349 + 0·205 + 0•238 + 0·454 + 0·568 + 0·661 

Scarlet fever .. .. .. - 0·026 - 0·064 - 0•090 - 0•052 - 0·055 - 0·008 + 0·086 + 0•054 + 0·045 + 0•012 - 0·022 - - 0·011 

WbooJ:~ eouih .. .. .. + 0·545 + 0·761 + 0·630 + 0·523 + 0·331 + O·liO - 0·039 + 0•056 + 0·119 + 0•016 + 0·115 + 0·286 + 0·307 

r:fb a .. .. .. .. + 0·658 + 0·751 + 0 ·626 + 0 •672 + 0·633 + 0·582 + 0·610 + 0· 590 + 0·430 + 0•160 + 0·164 + 0·609 + 0·548 

J uenu •• .. .. .. + 2·288 + 2·314 - 0 ·318 - 0 •602 - 0 ·379 - 0•102 - 0·123 - 0•191 - 0 ·238 - 0·270 - 0·498 - 1·804 + 0·029 

Dysentery .. .. .. .. - 0·029 - 0·038 - 0·045 - 0 •062 - 0 · 177 - 0·419 - 0·482 - 0•453 - 0 ·381 - 0·277 - 0·152 - 0·075 - 0·199 

Erysipelas .. .. .. • • + 0•128 + 0·076 + 0·071 + 0·076 + 0·070 + 0·049 + 0·046 + 0•071 + 0 ·070 + 0•090 + 0·119 + 0·129 + 0·083 

Encepbalitls lethargica • • • • + 0·126 + 0•124 . + 0 · 119 + 0 ·097 + 0·125 + 0·102 + 0·089 + 0·061 + 0 ·029 + 0·063 + 0·104 + 0·092 + 0·098 

Epidemic cerebrospinal meningitis •• + 0·117 + 0 •204 + 0 •209 + 0 ·246 + 0·195 + 0·212 + 0·154 + 0•120 + 0 · 106 + 0·117 + 0 ·082 + 0•102 + 0·155 

Tubm:ulosls of the respiratory system + 1·776 + 1 ·643 +Hill + 1 ·052 + 0 ·618 + 0 ·570 + 0·208 + 0 ·253 + 0·479 + 0·895 + 1·238 + 1·246 + 0·969 

Other forma of tuberculosis. • • • + 0 ·891 + 0·987 + 1 •041 + 1 ·153 + 1· 174 + 1·095 + 0·996 + 0 ·914 + 0 ·848 + 0·832 + 0·747 + 0·759 + 0·954 

Malaria .. .. .. .. - 0 ·084 - 0·064 - 0 •071 - 0 ·104 - 0 · 186 - 0·279 - 0 •428 - 0 ·552 - 0 ·680 - 0·629 - 0 ·371 - 0·150 - 0 ·278 

Diabetes - 0·801 - 0·809 - 0·871 - 0 ·848 - 0 ·861 - 0·895 - 0·868 - 0 •827 - 0 ·815 - 0·816 - 0 ·859 - 0 ·878 - 0 ·846 

Cerebral haemo;;hage md toitening' • - 1 ·653 - 1•773 - 1·802 - 1·970 - 2 · 189 - 2 · 160 - 2·254 - 1 •973 - 2 ·056 - 2 •242 - 1 ·903 - 1·817 - 1 ·974 

Diseases of tbe heart • • • • + 0 ·755 + 0 ·465 - 0 ·357 - 1·627 - 2 ·711 - 2 ·942 - 3 ·400 - 2 •658 - 2 ·552 - 2·551 - 1·502 - 0-756 - 1 ·551 

BroochltJs- • • • • .. .. + 6·489 + 6·380 + 4·986 + 3 ·410 + 2·384 + 1 ·764 + 1·324 + 1·304 + 1 ·483 + 2·028 + 3 ·011 + 4 ·278 + 3 3, 

Pneumonia-all forms• + 0 ·531 + 0·828 - 0 ·360 - 0 ·644 - 0·438 + 0 ·771 + 0·590 + 0 ·482 + 0 ·233 - 0 •273 - 0 •825 - 1·082 - 0 ·029 

Diarr~ and enteritis (aU ·a.es} : : + 0 ·515 + 0 ·439 + 0 ·469 + 0 ·267 - 0 ·316 - 1·545 - 2·038 - 1 ·603 - 1 ·212 - 0 ·816 + 0·071 + 0 ·504 - 0 ·376 

NephritiS • • • • • . • . - 4 ·230 - 4 ·431 - 4 ·437 - 4·587 - 4·801 - 4 ·774 - 4•789 - 4 ·565 - 4 ·534 - 4·735 - 4 ·487 - 4·173 - 4 •533 

Puerperal alate .. .. .. - 0·437 - 0 •535 - 0 ·549 - 0·523 - 0·563 - 0 ·555 - 0•590 - 0 ·408 - 0·524 - 0·414 - 0 ·390 - 0·357 - 0 •492 

Suicide.. .. .. .. .. - 0 ·253 - 0· 220 - 0 ·302 - 0 ·374 - 0·405 - 0 ·321 - 0·351 - 0 ·353 - 0·475 - 0 ·367 - 0·301 - 0·272 - 0 ·333 

Violence .. .. .. .. - 2·907 - 3 ·024 - 2 ·833 - 3·275 - 3·885 - 5· 159 - 6· 268 - 4 ·356 - 4·710 - 4·539 - 4·379 - 3 ·757 - 4·070 

Otber causes .. .. .. .. + 7·610 + 7·163 + 5·737 + 4 ·528 + 3·259 + 1· 303 + 0·370 + 2 ·031 + 2·3SS + 3•203 + 4·829 + 6·627 + 4·236 

All causes .. .. .. . .. +12·644 +11·999 + 4 ·282 - 1·534 - 7·538 -12·389 -17·994 -12·989 -12•451 -10•794 - 5·100 - 0·136 - 3·611 

•Bronchitis and pneumonia (combined} + 7·020 + 7·208 + 4·626 + 2 ·766 + 1·946 + 2·535 + 1·914 + 1•786 + 1 ·716 + 1·755 + 2·186 + 3·196 + 3•343 

No/e.-Total on which these ~cntages are based is the sum of tbe standardised rates of individual causes in United States of America, not tbc actual all causes rate, standnrdised. 



TABLE 11 
ENGLAND AND WALES AND NEW ENGLAND 

Showing in percentage form, how the difference between the average daily death rate in each month from all causes of death 
in the two areas, is distributed amongst the various causes of death 

1931--JS 

I J••""'Y· I Fm..uy. I Ma"•· I April. I May. I ]u ... July, I Augu.sl. I Septembtr.l Odobn. I November. I December.IWholt ytsr. 

~hoid and paratyphoid fever .. - 0·003 - 0·016 - - 0·025 - 0·046 - 0·046 - 0·035 - 0·046 - 0·062 - 0·045 - 0·020 - 0·026 - 0·031 

easles.. . . . . , . .. + 0·705 + 1•014 + 1·647 + 1·717 + 1•154 + 0·918 + 0·538 + 0·380 + 0·243 + 0·262 + 0·483 + 0·602 + 0·837 
Scarlet fever .• .. .. .. - 0·088 - 0•135 - 0·081 - 0·132 - 0·118 + 0·029 + 0·062 - 0·018 + 0·071 + 0•066 + 0·004 + 0·047 - 0·030 

Whoocing cough .. .. . . + 0·558 + 0·869 + 0·812 + 0·636 + 0·611 + 0·513 + 0·322 + 0·261 + 0·252 + 0·135 + 0·247 + 0·369 + 0·482 

Dipht eria •• .. .. . . + 0·938 + 0·924 + 0·822 + 0·732 + 0·722 + 0·6.f2 + 0·692 + 0·852 + 0·919 + 0·868 + 0·770 + 1·121 + 0·837 
Influenza .. .. .. .. + 3·857 + 3·855 + 1·990 + 0·945 + 0•401 + 0·259 + 0·104 + 0·098 + 0·150 + 0·201 + 0·475 + 0·854 + 1·219 

Dysentt'ry •• • • .. .. + 0·016 + 0·022 + 0·013 - - 0·015 + 0·004 - 0·026 - 0·069 - 0·066 - 0·008 - 0·024 - 0·004 - 0·008 
Erysipt'las . • • • .. .. + 0·127 - 0·006 + 0·027 + 0·039 + 0·027 + 0·017 + 0·044 + 0·096 + 0·106 + 0·151 + 0·126 + 0·183 + 0·080 
Encephalitis lethargica • • • • + 0·123 + 0·138 + 0·141 + O·Otl9 + 0·138 + 0·150 + O·JI9 + 0·137 + 0·141 + 0·127 + 0·126 + 0·124 + 0·130 
Epidemic cerebrospinal meningitis •• + 0·224 + 0•324 + 0·374 + 0·384 + 0·268 + 0·275 + 0·203 + 0·188 + 0·110 + 0·143 + 0·134 + 0·168 + 0·"237 
Tuberculosis of the respirator}' system + 2·503 + 2·707 + 2·253 + 2·165 + 1·609 + 1·918 + 1·574 + 1·442 + 1·802 + 2·002 + 2·278 + 2·380 + 2·086 
Other forms of tuberculosis .. + 0·943 + 0·994 + 1·054 + 1·134 + 1·273 + 1·276 + 1·186 + 1·122 + 0·976 + 0·880 + 0·723 + 0·850 + 1·032 

Malaria .. .. .. . . + 0·006 - + 0·003 + 0·004 - - - 0·004 - - - 0·004 - + 0·007 + 0·004 

Diabetes - 1·007 - 1•010 - 1·034 - 0·977 - 1·204 - 1·030 - 1·213 - 1·103 - 1·042 - 0·917 - 0·892 - 0·942 - t ·028 
Cerebral baem~hag~ 'and ~ftenUi.g - 1·961 - 1·982 - 1·832 - 2·044 - 2·480 - 2·181 - 1·879 - 2·362 - 2·425 - 2·555 - 2·019 - 2·135 - 2·144 
Diseases of the heart • • • • - 2·708 - 3·156 - 3·247 -:- 4·383 - 5·140 - 4·879 - 5·045 - 4·647 - 4·956 - 6·003 - 3·983 - 3·493 - 4·223 
Bronchitis• .. .. + 6·354 + 6•315 + 5·187 + 3·352 + 2·411 + I ·910 + I ·526 + 1·419 + 1·630 + 2•096 + 3·166 + 4·563 + 3·512 
Pneumonia-ali 'to~,; + 0·088 + 0·301 + 0·306 - 1·024 - 0•734 + 0·755 + 0·829 + 0·952 + 0·866 - 0·205 - 0·137 + 0·719 + 0·199 
Diarrhoea and euteri(is-all' q.es :: + 0·731 + 0·664 + 0·586 + 0·640 + 0·596 + 0·809 + 0·564 + 0·604 + 0·649 + 0·827 + 0·860 + 0·807 + 0·695 
Nephritis .. • • .. .. - 3·399 - 3·714 - 3·978 - 4·002 - 4·143 - 3·787 - 3·845 - 3·708 - 4·037 - 4·221 - 4·093 - 3·563 - 3·863 
Puerperal state .. .. . . - 0·325 - 0·439 - 0·387 - 0·363 - 0·417 - 0·309 - 0·542 - 0·353 - 0·367 - 0·209 - 0·348 ....:. 0·124 - 0·344 
Suicide .. .. .. . . - 0·078 + 0·087 - 0·229 - 0·402 - 0·302 - 0·108 - 0·300 - 0·229 - 0·464 - 0•401 - 0·216 - 0·091 - 0·222 
Violence .. .. .. . . - 1·757 - 1·719 - 1·569 - 1·912 - 2·645 - 3·069 - 4·128 - 3·264 - 3·534 - 3·296 - 3·151 - 2·730 - 2·656 
Other causes .. .. . . .. + 6·994 + 8·803 + 6·466 + 4·518 + 4·085 + 2·673 + 3·642 + 4·152 + 3·459 + 3·603 + 5•771 + 7·417 + 5·101 

All causes ., .. .. . . +12·841 +12•839 + 9·326 + 1•091 - 3·948 - 3·261 - 5·614 - 4·097 - 5·579 - 8•502 + 0·283 + 7·103 + 1•903 

•Bronchi Us and pneumonia (combined) + 6·442 + 6·616 + 5·493 + 2·328 ·1 + 1·677 + 2·665 + 2·355 + 2·371 + 2·496 + 1•891 + 3·029 + 5-282 + 3·711 

Nok,-Total on which these percentages are based is the sum of the standardi!>ed rates of individual causes in New England, not the actual aU causes cite, standardised. 
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+ 2 · 288 per cent. to influenza, + 1· 776 per cent. to respirato~ 
tuberculosis, and + 0·891 per cent. to other forms of tuberculosis. 
Measles provided + 0·784 per cent., heart disease + 0·755 per cent. 
and unspecified causes + 7 ·610 per cent. In fact, if we 
take all the diseases which in January provided excess mortality 
for England (those with positive signs), the figure amounts 
to + 23 · 2 per cent. : but balanced against this are the diseases 
in regard to which England possesses an advantage in January, 
and these in the aggregate amount to - 10 ·6 per cent., thus reducing 
the total excess from + 23 · 2 to + 12 ·6 per cent. Principal amongst 
the latter group are nephritis ( -4 · 230 per cent.), deaths from violence 
(-2·907 per cent.), and cerebral haemorrhage (-1·653 per cent.). 

Reading the table horizontally is merely to retrace the ground 
covered in the detailed discussion of the previous section, but some 
quantitative precision is reached in this way. Where the signs are 
all positive, as in the case of measles, this indicates that the mortality 
from measles is higher in England than in the United States at 
every month of the year. It can be seen again from the table that 
the greatest difference between the rates occurs in March and the 
least difference in September. 

The sign for whooping cough changes to negative for the month 
of July, showing that the English mortality falls below that of the 
United States in this month. But the amount of defect is negligible 
compared with the defect in the total mortality for that month. 
That is the point which these tables are designed to show. 

An objection to the horizontal interpretation of the tables may 
be raised on the ground that the measuring-rod, in one case the 
general mortality of the United States and in the other that of 
New England, is itself a varying quantity. It can be argued that, 
even if the death rates from disease " x" were constant in both 
countries from February to August, the method adopted would 
show increasing excess or defect solely on account of the fall in the 
general mortality over this period. Whilst admitting the pertinence 
of this objection, it is not considered of sufficient magnitude to 
warrant abandonment of the device, which is sound if not abused 
by misinterpretation. 

It should therefore be carefully kept in view throughout this 
section that, whenever the amount of difference between the rates 
of the two countries is compared, the difference is always to be 
understoo~ 3:s measured in relation to the total mortality. If, for 
example, It IS stated that the excess mortality of England from 
disease "x" was greater in July than in March, it must be understood 
to imply that ~he excess from t?e disease in July measured by the 
general mortality rate for July IS greater than the excess in March 
measured by the general mortality rate for March. This is the 
chief reason why the United States general mortality and not that 
of ~n?lan~ was .selected as the measuring rod. The amount of 
vanabon IS less m the former country and hence more stability 
is given to the results. ' 



OF MORTALITY 55 

All causes of death.-It has already been shown from Diagram 3 
that the general mortality of England and Wales was only in excess 
of that in the United States for the first three months of the year. 
The amount of that excess may now be measured. It was greatest 
in January ( + 12·644 per cent. of the total U.S.A. mortality), 
nearly as great in February ( + 11·999 per cent.), fell in March 
( + 4·282 per cent.), and became slightly in defect in April(- 1·534 
per cent.). The defect steadily increased, reaching the figure of 
- 17 ·394 per cent. in July, and then fell again. 

When England is compared with New England, the amount of 
excess in the first two months is about the same as when the 
comparison is with the whole of the States, + 12·841 in January 
and + 12·839 in February. There is however less fall in March, 
+ 9·326, and in April the English rate is still slightly in excess, 
+ 1·091. The defect never reaches the amount found in the 
comparison with all the States, the greatest recorded occurring in 
October(- 6·502), and for the last two months of the year England 
is again in excess. 

General discussion of the results.-To examine Tables 10 and 11 
disease by disease would be but to repeat what has been said in 
Section IV, and consideration may now be given to Tables 12 and 
13, which have been obtained by combining the data of Tables 10 
and 11 according to the groups of diseases devised in the previous 
section. 

It will be recollected that group 1 provided a belt of fairly stable 
excess mortality for England throughout the year. From Table 12 
it can be seen how stable this amount actually is. It fluctuates 
only from 1·134 in November to 2·002 in May, and it may be 
repeated that the interpretation of the figures is that the difference 
between English and U.S.A. mortality in the month of January 
amounted to + 12·642 per cent. of the U.S.A. figure, + 1·801 
being contributed by group 1. Within the group, non-respiratory 
tuberculosis is the predominant element. 

In Table 13 the amount contributed by group 1 is slightly higher. 
This is principally due to the fact that, in the comparison of England 
with New England, it was found more accurate to include diarrhoea 
and enteritis in this group. If the amount of constant excess 
contributed by diarrhoea (as shown by Table 11) is deducted from 
group 1 of Table 13, it will be found that the figures then are much 
closer to those of Table 12. 

Group 2 consists of diseases favourable to England to a fairly 
constant extent throughout the year. Tables 12 and 13 show 
that the amount of this advantage far outweighs the amount of 
excess provided by the previous group. It is, in fact, seven to eight 
times as great in the comparison with the U.S.A. and five to six 
times as great in the comparison with New England. The principal 
constituents of the group are nephritis and cerebral haemorrhage, 
the former by itself providing about half the total contributed by 
the group. Of the yearly average of - 8·178 provided by this 

(50536) D•2 



TABLE 12 

ENGLAND AND WALES AND UNITED STATES OF AMERICA 

, Comparing the composition of the excess or defect of mortality in England and Wales at each month of the year 

Grm1p tmtl lyPe of seasonal i"cidmu.j ]aHitttry, I Ft"'IUU'Y·I March. I APril. j May, June. July. I Augout. I Stf>ltmbw.l Ott-. I Nootmlm.l D«tmber.l ToW. 

I ~int..- + ; Summor + ~ .. + 1·801 + 1·938 + 1·857 + 1·998 + 2·002 + I ·828 + 1·741 + 1·662 + 1•377 + 1·145 + 1·134 + 1·589 + 1·681 
2 Winter- ; Summer- .. - 7·374 - 7·78g - 7·967 - 8·302 - 8·819 - 8·705 - 8·852 - 8·216 - 8·404 - 8·574 - 7·940 - 7·497 - 8·178 
Sa Winter + + ; Summer + .. +10·242 +10·748 + 8·000 + 5·809 + 3·833 + 3·982 + 2·627 + 2·566 + 2·625 + 3·021 + 4·075 + 5·398 + 5•435 
3b Other Causes) • • • • , , + 7·610 + 7·163 + 5·737 + 4·528 + 3·529 + 1·303 + 0·370 + 2·031 + 2·355 + 3·203 + 4·829 + 6·627 + 4•238" 
4 Winter- ; Summer- -),. - 3·169 - 3·237 - 3·049 - 3·552 - ... 353 - 6·197 - 7·784 - 6·633 - 6·447 - 5·961 - 5·244 - 4·196 - 4·872 
54 (WJnter + ; Summer-) •• + 3·0-13 + 2·779 - 0·675 - 2·229 - 3·090 - 3·044 - 3·523 - 2·849 - 2·790 - 2·821 - 2·000 - 2·560 - 1·522 
5b ~Winter+ ; Summer-) .. + 0·515 + 0·439 + 0·469 + 0·267 - 0·315 - 1·5-15 - 2·038 - 1·603 - 1·212 - 0·816 + 0·071 + 0·504 - 0·37G 
• Winter - ; Summer + j .. - 0·026 - 0·064 - 0·090 - 0•052 - 0·055 - 0·008 + 0·066 + 0·054 + 0·045 + 0·012 - 0·022 - - 0·011 

All causes ~rcentage e:.:cess) .. +12·642 +11·998 + 4·282 - 1•533 - 7·538 -12·387 -17·394 -12·988 -12·451 -10·791 - 5·100 - 0·136 - 3·606 

, The basis of classification is the seasonal relationship existing between the English and American disease mortality rates and is explained in the text. The composition of the groups 
1S as follows :-

1. Diphtheria erysipelas, encephalitis lethargica, tuberculosis (non-respiratory) 
2. Diabetes, cecebrnl haemorrhage, nephritis, the puerperal state, suicide. 
3a, Measles, whooping cough, epidemic cerebrospinal meningitis, respiratory tuberculosis, bronchitis and pne-umonia combined. 
3b, Aggregate of WlSpecifi.ed causes. 
4. Typhoid fever, dysentery, malaria, deaths from violence. 
Sa, InftueJUa, heart disease. 
Sb. Diarrhoea and enteritis (all ages). · 
• Scarlet fever only {see p. 46). 



TABLE 13 

ENGLAND AND WALES AND NEW ENGLAND 

Comparing the composition of the excess or defect of mortality in England and Wales at each month of the year 

1 ~mttt + , """"'tt +! .. + 2 ·862 + 2·714 + 2·630 + 2 ·834 + 2•756 + 2·894 + 2·605 + 2 ·81t + 2 ·791 + 2 ·853 + 2 ·605 + 3·085 l + 2·774 
2 Winter - ; Sum.mer - .. - 9 •478 -10·214 -10·707 -12 · 171 -13•686 -12 ·294 -12·824 - 12·402 -13·291 -14·300 -11·5-19 -10·348 -11 ·824 
3G inter + + ; SlliDIDer + .. +14·289 +15·385 +12·569 + 8·175 + 5·720 + 6·548 + 5·096 + 4·738 + 5·053 + 4·634 + 6·646 + 9·655 + 8·572 
36 Other Causes) • • • • .. + 6·994 + 6·803 + 6·466 + 4·518 + 4·085 + 2·673 + 3·642 + 4·152 + 3·459 + 3·603 + 5•711 + 7·417 + 5-101 
4 Winter - ; Summer --) .. - 1·760 - 1·735 - 1•569 - 1·937 - 2·691 - 3·115 - 4·163 - 3·310 - 3·596 - 3·341 - 3·171 - 2·756 - 2·687 
5 Winter + ; Summer -) .. + 0 ·022 + 0·022 + 0·016 + 0 ·004 - 0 ·015 + 0 ·004 - 0·030 - 0 ·069 - 0·066 - 0·012 - 0·024 + 0·003 - 0·004 
• Winter - ; Summer +) .. - 0 ·088 - 0·135 - 0·081 - 0 · 132 - 0·118 + 0•029 + 0·062 - 0 ·018 + 0· 071 + 0 ·066 + 0 ·004 + 0 ·~7 - 0·0;1() 

All ca~ (percentage excess) .. +12·841 +12·840 + 9·324 + 1 ·091 - 3·949 - 3·261 - 5·614 - 4·097 - 5 •579 - 6·503 + 0·283 + 7·103 + 1·903 

Theis basis of clas.si&ation Is the seasonal relationship esisting between the English and New England ~ase mortality rates and Is expl:~ln~d in the text. The composition of the 
groups as follows :- . 

2
1. D

0
!Phtheria, erysipelas, eouphalitis lethargica, tuberculosis (non-respiratory), diarrh~a and enteritis (all ages). 

• tabetes, cere~l haemorrhage, ~ases of the heart, nephrWs, puerperal state, suicide. 
~· )Oitheasles, whoopi.DI' COII3h, inllueaua, epidemic cerebrospinal meningitis, respiralocy tubercu106is, bronchitis and pneumonia combined. 
"'"· er causes. 
4. Typhoid fever, deaths from violence. 
5. Dysentery and malaria. 
• Scarlet fever only (Ju p. 46). 
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group, nephritis accounts for - 4 · 533, cerebral haemorrhage 
for- 1·974, diabetes for- 0·846, puerperal causes for- 0·492, 
and suicide for- 0·333. 

The increased amount due to this group when the comparison 
is with New England is owing to the inclusion of diseases of the 
heart, which, with an average contribution of 4·223, is the prime 
element. 

The most important group (Winter + + ; Summer +) is con
sidered next. The difference between the English mortality and 
that of the United States from this group of diseases in January 
amounts to + 10 · 242 per cent. of the total mortality of the latter. 
If the aggregate of the unspecified causes is also included, as it should 
be, with this type, the difference amounts to + 17 ·852 per cent. 
In July the difference, though still in excess for England, falls 
to 2·997 per cent. of the total U.S.A. mortality. Thus, as was 
noted in the previous section, the group of constant excess when 
reinforced by this group 3 far outweighs the group of constant 
advantage in the first four months of the year ; but with the 
great downward swing of the diseases of group 3 in England, most 
of the excess vanishes, and from May to October the advantage 
provided by the second group exceeds the aggregate of groups 1 and 3. 

As regards the relative importance of the members of this group, 
first place must be given to the unspecified diseases. The amount 
provided by them (3b) in the first three months of the year amounted 
to about 70 per cent. of that provided by all other members of the 
group together (3a) (Table 12). From October to the end of the 
year the contribution of the unspecified section exceeds that of the 
remainder of the group. After these in importance are bronchitis 
and pneumonia combined, which contribute + 7 · 020 at the beginning 
of the year, but only + 1·914 in July. Respiratory tuberculosis 
is next in importance, its contribution ranging from + 1· 776 in 
January to + 0·208 in July. 

When Table 13 is considered with regard to the influence of this 
group on the comparison of England with the New England States, 
it is found th.at although the unspecified group is still the pre
dominant element, it never exceeds the aggregate of other members. 
But this is only because in this comparison the group is enhanced 
by th~ a~dition of another member, influenza, the mortality rates 
of which .m England have been found to be at every month in excess 
of those m New England. The importance of this disease is second 
only to bronchitis and pneumonia : in January its contribution 
is + 3·857, but in August it falls as low as + 0 ·096. Nevertheless, 
even with this substantial addition, the same feature is seen in New 
England as in the w~ole. of the States-that from May to October 
the ag~egate. contnbut10n of groups 1 and 3 is insufficient to 
neutralise entirely the favourable advantage obtained by England 
from group 2. 

~hus, whe~ gr?up 2 is re~forced by the inclusion of group 4, 
which contams diseases particularly favourable to England during 



OF MORTALITY 59 

the summer, the ultimate relation between the ~otal mort~ties is 
definitely fixed. In winter the advant~ge p~oVJded by this group 
is of little effect against the group of high Winter. exc~ss, ~ut from 
June to September it is effective in c_ounter~ctmg 1ts mfluence. 
This is not quite the case when Table 13 1s cons1dered ; .for, where~s 
in the comparison with the States the group compr~ses typho1d 
fever, dysentery, malaria and deaths from VIOle?-ce, m t~e com
parison with New Engl~nd dyse~tery and. malana are om1tted. 

The influence of the higher rate m the Uruted Sta~es from dell;ths 
from violence is too important to be passed over Without ment10n. 
The excess in the United States, equivalent in January to 2·907 per 
cent. of the total mortality, increases until in July it amounts to 
6 ·268 per cent., thus providing four-fifths of the total contribution 
of this group or one-third of the total advantage possessed by 
England in its most favourable month. As regards New England, 
its relative effect is at least as strong if not more so. 

Finally, consideration may be given to the diseases which contri
bute both to England's excess in the winter and advantage in 
the summer-influenza, heart diseases and, by a different type of 
influence, diarrhoea and enteritis : as has already been shown, 
none of these portrays the double phenomenon in the comparison 
with New England. As concerns the excess provided in January 
and February, influenza is the more important, its contribution in 
those two months being 2·288 and 2·314, as compared with 0·755 
and 0·465 from heart disease. In March they are both slightly 
lower in England than in the United States, and in April this 
advantage has increased to 2·229 per cent. of the total mortality 
of the States ; it increases monthly until, in July, it reaches the 
figure of ~·523 per cent., after which it fluctuates between 2 and 3 per 
.cent. unt1l the end of the year. Thus whilst it is only in these two 
diseases that the phenomena under consideration appear, it may be 
concluded that the general mortality is in no way dominated by these 
diseases nor is it merely a reflection of the features they show. It is 
more correct to regard the phenomena as produced by the combina
tion of the four earlier groups, and enhanced by these two diseases. 
Diarrhoea and enteritis, which also show substantially to the 
a~vantage of England from June to October but somewhat to its 
disadvan~ag~ from January to April, provide this by reason of a 
greater nse m the summer in America than in England, 
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VI. BRONCHITIS AND PNEUMONIA-AGE AND REGIONAL 
DISTRIBUTION 

The importance of bronchi~is and pneumonia has b~e~ found 
sufficiently pronounced to ment a supplement~ry ana!ys1; m. order 
to provide information as to the age and regiOnal d1stnbut10n of 
the mortality from these diseases. This information can relate to 
aunual rates only, since, as stated earlier, data relating to seasonal 
incidence do not exist except for England and Wales as a whole. In 
this section, therefore, all mortality rates, whilst calculated for pre
cisely the same periods and based on the same assumptions as those _ 
calcnlated in the previous sections, are annual rates per 1,000 and 
not average deaths per day in each month per million of the 
popnlation. 

(a) ENGLAND AND WALES 

For England and Wales, standardised rates for "persons" and 
rates in five broad age groups, distinguishing sex, have been calcu
lated for the main divisions into which the country is customarily 
divided by the Registrar-General in the regional and density sum
maries of the annual reports. These rates are shown in Table 14 
for both bronchitis and pneumonia separately, and· for the two 
diseases combined. 
· Bronchitis.-It is at the oldest age group that the mortality from 
bronchitis is the highest. At ages of 65 and over, the rate in every 
division of the country is never less than twelve times that of the 
standardised rate for all ages. Next in importance to this group, 
though with a rate equivalent to only one-sixth in size;is the youngest 
group of ages-under 5. Here the average for males for the whole 
country is 0·76 per 1,000 as against 4·69 at ages 65 and over. 
Briefly, it may be said that bronchitis has some significance during 
the first five years of life, but is relatively negligible from 5 to 45. 
After age 45 the mortality rapidly increases, until after age 65 the 
number of deaths increases to nearly 5 per 1,000 per year. 

Pneumonia.-In contrast to bronchitis, it may be seen from the 
pneumonia section of the table that for England and Wales as a 
whole it is the youngest and not the oldest age group that provides 
the highest rate of mortality (for males, 3·60 per 1,000 at ages Q-4, 
and 2 ·84 at. ages 65 and over). But this is not true of all parts of 
the country. The converse holds in Greater London, the South 
East, and South West regions, whilst in the Eastern region and in 
the aggregate of rural districts the rates for the youngest and the 
oldest groups only slightly differ. 

_Bronchitis and pneumonia combined.-It is important to bear in 
mmd therefore, when the rates of the combined diseases are examined 
in section (c) of the table, that whilst the rates at ages 65 and over 
are composed of about 60 per cent. bronchitis and 40 per cent. 
pne~monia, the rates at ages under 5 are about 83 per cent. pneu
morua and only 17 per cent. bronchitis. 



TABLE 14 
Age a1td Regional distribution of mortality from bronchitis and pneumonia in England and Wales 

Average of years 1931-35- rates per 1,000 of the population · · 
(oa} Br~lliJis. 

I I t6-\16-16S+ ISioa"d· ..,.,. 
0- 6- Crwdt. ist<l. 

M. 0·759 0•019 0·075 0·569 England and WalK ·· ' F. 0·615 0·016 0·037 0·264 
South East Region (ex· .M. 0 ·378 0·014 0·046 0·352 
eluding Greater London) P. 0·352 0·011 0·025 0·145 

M. 0·455 0·012 0·07:1 0·597 Grqte:r London .. F. 0·360 0·012 0·029 0·210 
M. 1·087 0•025 0•102 0·703 Nonhem Region .. F . 0·875 0·021 0·051 0·365 
!II. 0·719 0·019 0·064 0·514 Midland Reston .. F. 0·578 0·014 0·034 0·268 
M. 0·570 0·015 0·032 0·331 £astern Reston .. F. 0·438 0•013 0·012 0·179 

South West Reston ... M. 0·540 0·017 O·OS.f 0·374 
F. 0·436 0·013 0 · 022 0·178 

Welsh Region •• M. 1·110 0·018 0•076 0·738 .. F. 0·885 0 ·020 0 ·050 0 ·323 
Anrqate of County M. 0 ·912 0 ·023 0·101 0 ·746 

Bornugbs F. 0 ·734 0 ·018 0·043 0 ·350 
Auregate of Urban M. 0 ·850 0 ·021 0·068 0·529 

Distmt.s F. 0 ·676 0 ·016 0·041 0·276 
Aurqate of Rural N. 0 ·679 0·015 0·046 0·321 

Districts P. 0·585 0·016 0·028 0 ·158 

Rqions.- The oonstltutlon of the r~ons is:-
Gnoatn LortdOfl. S<NIIt E&rl. 

The aru coincidmt Bedfordshi.te. 
with the City of London Berkshire. 
and J.letropolitan Police Bucltinghamsbi.te. 
Districta-approldmatcly F.sscll. 
IS miles radi~ from Hertfonlshire. 
Charing Crou. Kent. 

London. 
Middlesex. 
O.dordshire. 
Southampton. 
SWTcy. 
SIISSex-

East, 
West, 

Wi&bt, hle of. 

4·691 0•492 0 ·373 
4·281 - -
3·919 0·438 0 ·260 
3·547 - -
4·335 0·408 0·312 
3·724 - -
5·157 0·549 0·4i3 
4•976 - -
4•938 0 ·484 0·374 
4·476 - -
4•214 0•508 0·295 
•·312 - -
4·370 0·535 0 ·298 
3·986 - -5·740 0·568 0 •467 
4·802 - -5·298 0·552 0 ·454 
5·008 - -.C·841 0·508 0•384 
4·281 - -
.C•I25 0 ·463 0 ·304 
3 •824 - -

• Norlltme. 
Durham. 
Northumberland. 
Cumberland. 
Westmorland. 
Yorkshire-

East Riding. 
North Riding. 
West Riding. 

York C. B. 
Chcshirc. 
Lancashire. 

(b) PMVtiiONioa. 

I 125-115- 1 06+ I Cn11u. 

Sl<md· 
ard· 

0- S- ise<l. 

3·598 0 · 160 0·381 1·107 2·844 0·737 0·745 
2·870 0·120 0·201 0·511 2 ·374 - -
2 •064 0·106 0·255 0 ·810 2·393 0·560 O·SOO 
1•704 0·090 0·170 0·410 1·976 - -3•286 0·115 0·312 1·237 3·915 0·744 0·738 
2•541 0·091 0·180 0·568 3·167 - -4·840 0·223 0·486 I ·267 2·878 0·880 0·939 
3·876 0·164 0·252 0·598 2·395 - -3·521 0 ·169 0·454 I ·175 2·734 0·73!) 0·737 
2·755 0 ·109 0·180 0·474 2·219 - -2 ·148 0·107 0•245 0·701 2·010 0·536 0•487 
1·871 0·085 0·151 0·379 1·799 - -1·905 0 ·101 0·244 0·723 2·195 O·S43 0·468 
1 ·598 0·087 0·175 0·374 1·955 - -3 ·601 0·131 0·321 0·948 2·572 0·671 0·697 
2·848 0 · 122 0·185 0·409 2·116 - -.C·89.f 0 · 211 0 ·510 1·399 3·166 0 ·907 0·956 
3·837 0 · 145 0 ·244 0·605 2·567 - -3·258 0 ·160 0 ·355 0·950 2·357 0·656 0·672 
2·651 0·123 0 ·187 0·438 1·993 - -2·289 0·120 0·283 0·744 2·283 0·569 0 ·526 
1·92E 0·1021 0·172 0·401 1·878 - -

Midlalf<l. East em. 
Glouccstenhire. 
Herefordsbirc. 
Shropshire. 
Staffordshire. 
Warwiclcshire. 
Worecstershi.te. 
Derbyshire. 
Lciccstershin. 
Northamptonshirc. 
Nottingbarosbire. 
Peterboroucb, Soke of. 

Call)bridgesbirc. 
Ely, Isle of. 
Huntingdonshire. 
Lincolnshir<>-

Part of Holland. 
Part of Kcstcven. 
Part of Lindsey. 

Norfolk. 
Rutl:lndshin. 
Suffolk-

E3St. 
West. 

(e) !JrottehiJis and jmewMOfliA. 

0- I 5- I ZS-

4·357 0·179 0·456 
3·485 0·136 0·238 
2·442 0·120 0·301 
2·056 0•101 0•195 
3·741 0•127 0·384 
2 ·901 0 •103 0·209 
5·927 0·248 O·SSS 
4·751 0 · 185 0·303 
4 ·240 0·188 0 ·518 
3·333 0·123 0·214 
2·718 0·122 0 ·277 
2·309 0·098 0·163 
2·445 0·118 0·298 
2·034 0·100 0·197 
4·711 0·149 0·397 
3·733 0•142 0·235 
5·706 0 ·234 0·611 
.C · 571 0 · 163 0·287 
.C · IOS 0·181 0·423 
3·327 0·139 0·228 
2·968 0·135 0·329 
2·511 0•118 0·200 

Souti. Jl' esl. 
Cornwall. 
Devonshire. 
Dor.~etshirc. 
So01crsct.sbire. 
Wiltshire. 

I I ISlaM• oard· 
iS- 65+ Crnde. istd. 

1·676 7·535 1·229 
0·775 6·655 -
1 · 162 6·312 0·998 
0·555 5·523 -
I ·834 8·250 1·152 
0·778 6·891 -
1·970 8 ·035 1·429 
0·963 7·371 -
1 ·689 7·672 1·214 
0·742 6·695 -
1·032 6·224 1·044 
0·558 6•111 -
1·097 6·565 1·078 
0·552 5·9·11 -
1·686 8·312 1·239 
0·732 6·918 -
2·145 8 ·464 1·459 
0·955 7 ·575 -
1·479 7·198 1·164 
0·714 6·274 -
1·065 6 ·408 1·032 
0·559 5·702 -

Walu . 
Brecknockshirc. 
Cannartbenshire. 
Glamorganshirc. 
1\lonmouthsbirc. 
Anglesey. 
Cacmarvonshirc. 
Cardiganshire. 
Dcnbighshirc. 
Flintsbire. 
.t.lerionetbshirc. 
Montgomerrshire. 
Pembrokcshirc. 
Ra<U>orsbire. 

l ·l18 -
0·760 -
1·050 -
1·412 -
1-111 -0·782 
-

0·766 
-

1·164 
-

1· 410 -
1·055 -
0·830 -

CJ) -
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Another important point to observe as regard~ both diseases is 
the excess of male over female mortality, particularly at ages 4~4. 
in which group there is in nearly every division 100 per cent. excess. 
At the oldest group of ages, the amount of excess is m_u~h les~ (in 
the case of the Eastern region the excess for bronch1t!s entirely 
disappears). 

The following are the chief points to be remembered from Table 14. 
(1) That the greater part of bronchitis mortality occurs _at ages 
over 65 in all parts of the country. (2) That for pneumorua, both 
the oldest and the youngest age groups are important. In the 
Northern and Midland regions, in Wales, and in the densely popu
lated towns, the youngest age group is the more important ; in 
the remaining divisions, the oldest group is more important, but 
only slightly, than the youngest group. (3) That there is excess male 
mortality from both diseases, particularly in the ~ group of ages. 

To obtain a clearer picture of the regional distribution of these 
two diseases, the rates of Table 14 for each division of the country 
at each age group have been expressed as percentages of the rate 
for the whole country. The results are tabulated in Table 15. 
It will be seen that only in the Northern region and in the aggregate 
of county boroughs were the rates in excess of the average for the 
whole country at every age group without exception. This is true 
both of bronchitis and of pneumonia. For females, it is also true of 
the urban districts as regards bronchitis. Although the Nort):lern 
region includes those areas which suffered most severely from the 
economic depression of 1930-1932, it would seem advisable to warn 
readers against relating the excess ·shown for this region ·to the 
economic depression. In previous work1' it has been proved that 
the Northern districts have experienced consistent excess mortality 
from all causes of death at least since 1911, and there is no reason 
to suppose that bronchitis and pneumonia are any exception to this. 

In Wales, male mortality from, bronchitis is very high at ages 
under 5 and over 45, and for females at every group of ages. 
Pneumonia mortality however is not above the average at any group 
of ages except in females between 5 and 24 . 

. The Midland re~on may be said to experience mortality either 
slightly above or slightly below average. The remaining districts of 
the South East, South West, and Eastern England, and particularly 
t~e aggregates of the rural areas, show mortality rates from both 
diseases well below the average. In Greater London the pneumonia 
rates at ages .over 45 a~e exceedingly high. 

Con~entra.ting attent10n on the bronchitis rates at ages 65 and 
over, m which group we have shown that most of the bronchitis 
mortality occurs, we observe that in Wales the male mortality is 
122 and the female mortality 112 per cent. of that for England 
and Wales as a whole. In the aggregate of County Boroughs the 

"Le ' F . 
WlS- am~~· E. (1938). A study of the trend of mortality rates in 

urban comm~?"tles of England and Wales, with special reference to " de
pressed areas. Rep. Publ. Hlth med. Subj., Lond., No. 86. 



TABLE 15-ENGLAND AND WALES 
Mortality from bronchitis and pneumonia in certain regions and density aggregates of England and Wales expressed 

percentages of that for the whole country -

0-

England and Wales 100 
South East Region (excluding Greater London) 50 
Greater London . . . . . . . . 60 
Northern Region . . 143 
Midland Region 95 
Eastern Region . . 75 
South West Region 71 
Welsh Region . • 146 
Aggregate of County Boroughs 120 
Aggregate of Urban Districts 112 
Aggregate of Rural Areas 90 

South East Region (excluding Greater London) 57 
Greater London 91 
Northern Region • . 135 
Midland Region 98 
Eastern Region 60 
South West Region 53 
Welsh Region , • 100 
Aggregate of County Boroughs 136 
Aggregate of Urban Districts 91 
Aggregate of Rural Districts 64 

SouthEast Region (excluding Greater London) 56 
Greater London . . . . . . . . 86 
Northern Region .. .. .. .. 136 
Midland Region .. .. .. .. 97 
Eastern Region .. .. .. .. 62 
South West Region .. .. .. 56 
\Velsh Region .. .. .. .. 108 
Aggregate ol County Boroughs .. .. 131 
Aggregate of Urban Districts .. .. . 94 
Aggregate of Rural Districts .. .. 68 

I 

Males. 

6- I 25- I 45- 1 65+ 0-

(a) Bronchitis 
100 100 100 100 100 
74 61 62 64 57 
63 96 105 92 59 

!32 136 124 110 142 
!00 85 90 105 94 
79 43 58 89 71 
89 72 66 93 71 
95 101 130 122 144 

121 135 131 113 119 
Ill 91 93 103 110 
79 61 56 88 95 

(b) Pneumonia 
66 67 73 84 59 
72 82 112 138 89 

139 128 114 101 135 
106 119 106 96 96 
67 64 63 71 65 
63 64 65 77 56 
82 84 86 90 99 

132 134 126 Ill 134 
100 93 86 83 92 
75 74 67 80 67 

(c) Bronchitis and Pneumonia 
67 66 69 84 59 
71 84 109 109 83 

139 129 118 107 136 
105 114 101 102 96 
68 61 62 83 66 
66 65 65 87 58 
63 87 101 110 107 

131 134 128 II~ 131 
101 93 68 96 95 
75 72 64 85 72 

Females. Persons. 

I 1 25- 1 45- 1 65+ 
All Ages 

5- 1Standardised. 

100 100 100 100 100 
69 68 55 83 70 
75 78 80 87 84 

131 138 138 116 127 
88 92 102 105 100 
81 32 68 101 79 
81 59 67 93 80 

125 135 122 112 125 
113 116 133 117 122 
100 Ill 105 100 103 
100 76 60 89 82 

75 85 80 83 67 
76 90 Ill 133 99 

137 125 117 101 126 
90 90 93 93 99. 
71 75 74 76 65 
72 87 73 82 63 

102 92 80 89 94 
121 121 118 108 128 
102 93 86 R4 90 
85 86 78 79 71 

74 82 72 83 68 
76 68 100 104 94 

136 127 124 Ill 126 
90 90 96 101 99 
72 68 72 92 70 
74 83 71 89 69 

104 99 94 104 104 
120 121 123 114 126 
102 96 92 94 94 
87 84 72 86 74 
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corresponding figures are 113 and ~ 17 per c~nt., in t~e Northern 
region 110 and 116 per cent., and m the Midland regwn 105 per 
cent. for both sexes. Whilst these excesses are not as large as 
appear in, for example, the youngest group of ages, it must be 
remembered that a reduction of bronchitis mortality at ages over 65 
would be much more effective in reducing this country's general 
mortality than a proportionate redu_ctioJ?- at any o_ther <l:ge group. 

Turning to pneumonia, and taki_n~ mto cons1derat10n th_e c_on
clusions arrived at from Table 14, 1t IS clear that of those d1stncts 
in which pneumonia produces ·the highest rate in the youngest age 
group, the Northern region and the aggregate of CountY: ~oroughs 
are the ouly divisions showing excess (35 per cent.). Th1s IS a very 
large figure and relates to both males and females. On the other 
hand, of those districts where pneumonia rates are highest at the 
oldest group, it is in Greater London and to a less extent in the 
aggregate of County Boroughs that the excess is found : Greater 
London has excess mortality from pneumonia at ages over 65 
amounting to 38 per cent. for males and 33 per cent. for females. 

(b) NEW ENGLAND 

For our. purpose New England is not so readily divided into 
geographical divisions as is England and Wales. Data showing 
deaths by causes and distributed by age are published only for each 
of the States and for towns of which the population at the Census of 
1930 amounted to 100,000. A list of these towns appears in the foot
note to Table 16. In Connecticut, there are three ; in Massachusetts, 
nine ; and in Rhode Island ouly one. Th,e remaining three States 
have no towns of this size. By suitably combining the deaths and 
populations, it has been possible to compute rates for each State, 
both including and excluding the relative towns, comparable with 
those already given for England and Wales. The tabulation is 
shown in Table 16. 

As in the previous analysis concerning New England, it has not 
been possible to distinguish sex in the age-distributed rates or to 
allow for it in standardisation. For comparative purposes the table 
shows rates for the whole of England and Wales on the same basis, 
and it will be noticed that here the standardised rates for both 
bronchitis and pneumonia agree precisely with those given in 
Table 14, where correction was made for sex differences. 

In New England the number of deaths attributed to bronchitis 
is small and when these are subdivided by state, towns and age, 
t~e numbers in the sub-groups become exceedingly small and give 
nse to random fluctuations in the rates. It is evident that as in 
~ngland and Wales, the bronchitis mortality is princip<~lly of 
1mport~nce at ages over 65. As regards pneumonia, whilst the 
mortaht:y o~ the youngest age group is large, in no division does it 
ex~ed m ~mportance the mortality of the oldest age group, 
as 1t does m the Northern and Midland regions of England and 
Wales. 



TABLE 16-NEW ENGLAND 

Age distribution of mortality from bronchitis and pneumonia in each State and in towm of which the population 011 

1st April, 1930, amounted to 100,000 

I 
I 

England and Wales 
Ntu1 E"glartd-

Total area •• .. 
Towns• .. 
Rcmaind.;' --Cmu~dicut-
Total an•a •• .. 
Towns• .. 
Remainde~' --Mai11..-
Total area., .. 

At ll.S.S4Kitustlts-
Total area •• .. 
Towns• .. 
Remaindf'~' .. 

t-.'efll Han1pshir~ 
Total area •• .. 

Rllacl~ lslalld-
Total area •• --Towns• .. 
Rema.indrf' .. 

Vm11011t-
Total area •• .. 

Average of years 1931--34- rates per 1,000 of the population 

Bronchitis. Pnet1monia. 

AU ages. I AU ages. 

I ·- '··-1··-'·6+ 
\Sta»d-

I l••-l•s-\65+ \c..-..ls~!" ard-
0- Crutk. istd. 0- s- 0-

0•688 0·017 

0·095 0·003 
0·074 0·003 
0·104 0·004 

0·076 0·005 
0·098 0·008 
0·066 0·004 

0·286 0·004 

0·065 0·003 
0·072 0·002 
0·060 0·003 

0·082 0·005 

0·091 0·003 
0•036 0·003 
0•119 0·003 

0·075 -

0·055 0·407 4·457 0·492 0·373 3·238 0·1401 0·286 0·791 2·576 0·737 0·7.f5 3·926 

0·968 4·503 0·813 0·727 2·123 0·006 0·034 0·418 0·046 0·038 2·028 0·123 0·337 
0·007 0·039 0·344 0·036 0·033 2·956 0·153 0·454 1·345 6·000 1·030 1·004 3·030 
0·006 0·031 0·442 0·051 0·0-tO 1·635 0·110 0·280 0·808 4·017 0·718 0·615 1·739 

0·005 0·033 0·3-15 0·036 0·033 1·463 0·11-1 0·320 1·001 4·100 0·688 0·641 1·539 
0•007 0•039 0·232 0·029 0·032 1·857 0·141 0·431 1·515 5·919 0·869 0·890 1·955 
0·004 0·030 0·377 0·038 0·033 1·294 0·103 0·269 0·810 3·599 0·611 0·551 1·360 

0·010 0·041 0·610 0·092 0·072 1·873 0·117 0·2-19 0·760 3·949 0·777 0·625 2·159 

0·007 0·033 0·387 0·040 0·033 2·306 0·132 0·369 1·028 4·776 0·86-1 0·793 2·371 
0•008 0·042 0·37tl' 0·039 0·035 3·289 0·160 0·458 1·300 6·011 1·071 1·040 3·361 
0·007 0·026 0·393 0·0-11 0·032 1·616 0·113 0·300 0·837 4·063 0·717 0·625 1·676 

0·006 0•045 0·504 0·065 0·043 1·753 0·109 0·251 0·672 4·298 0·784 0·613 1·835 

0·001 0·026 0·308 0·032 0·030 2·141 0·126 0·356 1·109 5·373 0·861 0·808 2·232 - 0·019 0·275 0·024 0·021 2·786 0·131 0·467 1·376 6·038 1·0-11 0·9B3 2·822 
0·002 0·030 0·327 0•037 0·035 1·802 0·123 0·291 0·942 -1·989 0·757 0·708 1·921 

0·005 0·03-t 0·590 0·067 0·042 1·855 0·090 0·243 0·805 4·386 0·815 0·636 1·930 

• Only towns.WJth a populahon of over 100,000 at the Census of 1st April, 1930, are mcluded. 
Contudrcul, Massathwttts. Rllode Islaml. 

Bridgeport. Boston. Providence. 
Hartford. Cambridge-, 
Nt:w Haven. Falls River. 

Low(' II, 
Lynn. 
New Bedford. 
Somerville. 
Springtiold. 
Worcestec. 

Bronchitis an4 Pneumonia. 

A.U ages. 

I '··-1··- 166+ I Sta»d Md· ·- Crude. isM. 

0·157 0·341 1·198 7·033 1·229 1·118 

0·126 0·043 1·002 4·921 0·859 0·765 
0·156 0·461 1·384 6·344 1·066 1·037 
0·114 0·286 0·839 4·-159 0·769 0·655 

0·119 0·325 1·034 4·445 0·722 0·674 
0·1-17 0·438 1·554 6·151 0·898 0·922 
0·107 0·273 0·840 3·976 0·649 0·58-1 

0•121 0·259 0·801 4·559 0·869 0·697 

0·135 0·376 1·061 5•163 0·904 0·826 
0·162 0·466 1·342 6·387 1·110 1·075 
0·116 0·307 O·BS:l 4·456 0·758 0·657 

0·1J.I 0·257 0·717 4·802 0·849 0·656 

0·129 0·357 1·135 5·681 0·893 0·838 
0·134 0·467 1·395 6·313 1·065 1·00-1 
0·126 0·293 0·972 5·316 0·794 0·743 

0·090 0·248 0·839 4•976 0·882 0·678 



TABLE 17 

NEW ENGLAND 

Mortality rates from bronchitis and pneumonia in theN~ England States and towns of 100,000 inhabitants expressed 
as percentages of the rates for England and Wales 

BrOJttllilis, PntumonitJ. Broncllilis anl PMurrumia. 

0- I 6- l•s-lls-166+ I AU "5" S~ndar, ised. 0- I 6- I I I I A.IIAgu ss- 16- BS+ Slandudista. 0- I 6- l•s-116-165+ I s.1~5f:t4. 
England and Wales .. 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

NmEHgland-
Total area .. .. 14 17 II 8 9 10 63 88 118 122 175 98 54 80 101 84 70 68 
ToWns• .. .. II 17 13 10 8 9 91 109 159 170 233 135 77 99 135 116 90 93 
Remainder .. .. IS 23 II 8 10 II so 79 98 102 156 82 44 73 84 70 63 59 

Cotsn«:ticul-
Total area .. .. II 29 9 8 8 9 45 81 112 127 159 86 39 76 95 66 63 60 
Towns• .. .. 14 35 13 10 5 9 57 101 151 192 230 119 50 94 126 130 87 82 
Remainder .. .. 10 23 7 7 8 9 40 74 94 102 139 74 35 68 80 70 57 52 

Maiu-
Total area .. .. 42 23 18 10 14 19 53 84 87 96 153 84 55 77 76 67 6S 62 

M 4S$tlCIItuttls-
Total area .. .. • 17 13 8 9 9 71 94 129 130 185 106 80 66 110 89 73 74 
Towos• .. 10 12 15 10 8 9 102 114 160 164 233 140 88 103 137 112 91 96 
Remainder :: .. 9 17 13 6 9 9 50 81 105 106 158 84 43 " 90 72 63 59 

N m HamjJshirl--
Total area .. .. 12 29 II II II 12 54 78 88 85 167 82 47 73 75 60 68 59 

R hod' lslan4--
Total area .. .. 13 17 2 6 7 8 66 90 124 140 209 108 57 82 105 95 81 75 
Towns• .. .. 5 17 - 5 6 6 66 94 163 174 234 132 72 85 137 116 90 90 
Remainder .. . . 17 17 4 7 7 9 56 88 102 119 194 95 49 80 86 81 76 66 

y .......,.__ 
Total area .. .. II - 9 8 13 II 57 64 8S 102 170 8S 49 57 72 70 71 61 

• Only towns with a population of over 100,000 at the Census of 1st April, 1930, are included. 
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Perhaps the most surpnsmg fact indicated by these figures is 
that, whereas in England the towns have bronchitis mortality 
between 10 and 30 per cent. in excess of the rest of the country, 
in New England considered as a whole they have an advantage 
over the less populated areas. This is not so for pneumonia. Some 
data analysed by Herrington and Moriyamat5 are relevant. They 
correlated mortality rates from influenza, broncho-pneumonia, and 
asthma, for the 44 States of the United States, with various climatic 
and socio-economic indices, and found a negative correlation of 
- 0·69 between influenza and per cent. of urban population, of 
- 0 ·38 between asthma and per cent. of urban population, but 
positive correlations between broncho- and lobar-pneumonia and 
urbanisation. 

It will also be observed that the bronchitis rates are higher in those 
States where no large towns exist. 

In Table 17 the rates in these various divisions of New England. 
are expressed as percentages of the rates for the whole of England 
and Wales. The section of the table devoted to bronchitis serves 
to emphasise the disparity between the English and American rates 
from this disease which has been shown in the main section of this 
report, the English rates being approximately ten times as large as 
in the States. As regards pneumonia, especially in the towns and 
particularly at the older ages, the advantage is with England and 
Wales. 

To conclude, it seems advisable to remind the reader that the 
separation of the figures relating to bronchitis and pneumonia, which 
has been made in this section, is subject to the same qualifications 
as were set out earlier on p. 33. 

"Herrington, L. p::-;;;,i Moriyama, I.~· (1939). The relation o~ m=ty 
from certain respiratory diseases to climatic and socJo-economJc rs. 
A1tUir. J. Hyg., 29. 111. 
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VII. SUMMARY AND CONCLUSIONS 
Summary.-For many ye~rs the mortality of England and Wil.le5 

as compared with that of Germany and th~ United States has beem 
higher in the winter and lower in the swnrner months of the year.' 
The high rate in the winter is generally attributed to the respiratory 
group of diseases, and it is often implied that tire double phenomeno~ · 
apparent in the relations between the total rates of mortality IS 

but the reflection of similar features existing between the rates of 
the countries as regards these and other diseases. 

The object of this investigation was to render the comparison 
more precise by the use of statistical analysis in contrasting the 
seasonal trends and swing of the individual diseases, their points 
of maxima and minima, and the comparative levels of -mortality 
in the different countries in each month of the year. In the last 
stage of the work it is shown how the excess winter and deficient 
summer mortality of England is distributed amongst the various 
diseases. 

The scope of the analysis was limited by the official data available 
in the respective countries. It was possible to examine individually 
only those diseases in regard to which the number of deaths occurring 
in each month is recorded. A list of these will be found in Table 3. 
The data related to the period 1931-1934 for America and to 
1931-1935 for England and Wales and for Germany. 

It has been argued in Section ll that for an accurate solution of 
the problem the use of standardised monthly rates of mortality 
was essential, and since these were not available for Germany only 
very limited use has been made of the German data. So far as the 
relation between the rates of England and Germany is concerned, 
the investigation offers no explanation of the phenomenon. 

Special attention has been given, however, to that portion of the 
United States which may be considered to compare most closely 
with England and Wales, namely the New England States. 

For every disease for which the data were available, average 
daily rates in each month of the year per million of the population, 
and standardised on the 1901 standard population of England and 
Wales, were calculated for England, the United States, and the 
New England States. These rates have been compared as regards 
seasonal trend, maxima and minima, range and variability, the 
more important diseases being discussed separately. For each 
month the contribution of each disease towards the total difference 
between the English and American mortality has been computed. 

Conclusions.-This lengthy analysis, like most statistical inquiries, 
has had set-backs owing to the incompleteness or ambiguity of the 
data. Owing to incompleteness of sub-classification in official data, 
it has been necessary to form an inconveniently large and hetero
geneous group of " unspecified causes ", the importance of which 
may be judged from the fact that it amounts to 39 per cent. of the 
English and 33 per cent. of the American annual mortality from all 
causes of death. Owing to variations of medical custom or official 
book-keeping, differences in rates of mortality from similar or asso
ciated causes-e.g., pneumonia and bronchitis-may be more decisive 
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on paper than in reality. Nevertheless, in spite of such inevitable 
weaknesses, one can draw some fairly certain conclusions and 
·plausible inferences from these. 
' In the first place, there is no doubt of the winter disadvantage 
and summer advantage of England and Wales over the United 
.States ~ a .whole, in respect of rates of mortality. When the 
companson IS between England and New England, the winter 
dis~dvant~ge of the former persists, but the summer advantage
which vaned from 12 to 17 per cent. when comparison was made 
with the United States as a whole-is reduced to between 3 and 
6 per cent. 

In the next place, as might have been expected, this general 
effect is compounded of a large number of special effects. Very 
few causes of death-indeed only two-when expressed in graphs 
give seasonal curves which could be said to reproduce the fonn of 
the all-causes graph ; it is not generally true that a cause of death 
which is above the American standard in the winter is below that 
standard in summer. It appears, then, that the largest contri
butors by name to an unfavourable winter balance in England are 
bronchitis, influenza, respiratory tuberculosis and pneumonia, the 
total excesses of which amount to more than 10 per cent. of the whole 
standardised death rate (see Table 10) in February. In July, the 
month of most favourable comparison, the two large factors of seasonal 
advantage are diseases of the heart and violence, which together 
show a balance favourable to England of nearly 10 per cent. of the 
whole death rate. The word seasonal is emphasised because both 
cerebral haemorrhage and nephritis also give substantial credit 
balances in July : but they persist in the winter whereas the balance 
for heart disease in the winter is slightly unfavourable. 

From these results certain conclusions may be drawn. Both 
advantage and disadvantage depend on factors of mortality which 
are in some degree preventable. On the one hand, it is obvious that 
the American authorities are not likely to permit the rate of mortality 
from violence to remain so high. On the other, the view expressed 
long ago byDL Stevenson16 that pneumonia was a preventable disease, 
and that some parts of England and Wales had a good deal to learn 
with respect to prevention, may without much risk be extended to 
bronchitis ; while nobody is likely to question the importance of 
environmental factors (using environmental to include nutritional) in 
respiratory tuberculosis. Influenza of the period studied per~a12s 
comes within the same group. It has been shown elsewhere that 1t 1s 
probable that the unfavourable rates of mortality in certain parts of 
the country, especially the industrial north, are not pri_marily due to 
transitory economic phen~mena, but have had ~ quast-pe~nence. 
This seasonal analysis brmgs out the same pomt. Yet tt IS true 
that preventable mortality is in question. 

In the present state of the nation, these facts do not lose 
intportance. 

11 Registrar-General's Annual Report for England and Wales (1912), p. 94. 

(50586) WL2800/823 1,375 4/40 Hw. G.344 


