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FOREWORD 

By The MARCHIONESS OF TrTCHFIELD, 

Chairman of Council, National Association for the Prevention 
of Tuberculosis. 

ONE of the chief aims of the National Association is to encourage 
the widespread publication of knowledge that will make it easier for 
doctors and social workers to understand and solve the problems of 
tuberculosis. My Council was therefore glad to hear of this Report, 
which closely examines ohe of the most pressing problems of 
tuberculosis-the trends of mortality among young men and 
women-against the background of the many important social 
changes that have taken place in recent years. We were informed 
that without assistance from the Association it was doubtful whether 
the work could be made available at a price to ensure its wide 
circulation. 

The Council decided, therefore, to be responsible for publication, 
and I trust that the detailed arguments here presented, and the 
important conclusions, recommended as they are by the Chief 
Medical Officer to the Ministry of Health, will receive merited 
attention among those who care for the objects which the Association 
has at heart. 

]u/'y, 1939· 

IVY TITCHFIELD, 
CHAIRMAN oF CouNCIL. 



PREFACE 

By Sir ARTHUR S. MAcNALTY, K.C.B., M.D., F.R.C.P., 

Chief Medical Officer to the .~finistry of Health. 

A STRIKING feature of the modern outlook on tuberculosis is the 
public recognition of its social and economic setting. Tuberculosis is 
no longer solely a disease of medical significance and relegated 
entirely to the physician and the surgeon. Its social and economic 
implications are far-reaching. Farr, Newsholme, Hoffman, Biggs 
and others have repeatedly shown tuberculosis to be a source of 
financial loss to the community in wage-earning power and effi
ciency, which too frequently brings its victim to poverty and destitu
tion. For these reasons sanatorium treatment was made a prominent 
feature in the !\"a tiona! Health Insurance Act of 19I1, a measure 
which led on to the tuberculosis schemes of local authorities with 
their machinery of prevention and treatment available for the 
whole community. This Report treats of the adverse effect of 
certain social and economic conditions in favouring the onset of 
tuberculosis-an even more difficult and complex question than the 
study of these conditions as dependent upon tuberculosis. 

The triumphs of preventive work in tuberculosis are well known. 
An improved standard of living and hygienr., better wages, better 
nutrition and public health measures, together with the segregation 
of infectious cas"" in poor law hospitals and the cessation of indis
niminatc expectoration, exerted their influence on the decline of 
tuberculosis in England and Wales before special attention was 
devoted to the problem by the State. Building on this good founda
tion, a wealth ofmediral and scientific knowledge has been assembled 
to prev<"nt, diagnose and treat tuberculosis. The public have 
co-operated in taking advantage of the facilities provided. Voluntary 
and lay workers have toiled side by side with the professional 
workers, doctors, health visitors and nurses, and they have seen their 
rt'ward in the steadily declining death-rate from tuberculosis year 
by ymr. In this awakening of the public conscience to tuberculosis 
the \·aluable educational work of the National Association for the 
Prevention of Tuberculosis calls for special mention. 

While the gcnaal death-rate from tuberculosis has been declining, 
the high incidence and mortality of respiratory tuberculosis in young 
ad nits has been a source of anxiety to tuberculosis workers for over 
twenty years. The problem has been examined from various points 
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of view and a considerable amount of useful w"rk has been done. 
In this report Dr. P. D'Arcy Hart and Prof. G. Payling Wright 
have surveyed the whole position systematically, as far as England 
is concerned, and have set out their finding>. 

It is gratifYing to note that during recent years there has been a 
decline in the incidence and mortality of respiratory tuberculosis 
in young adults. ('Annual Report of the Chief Medical Officer of 
the Ministry of Health for 1937,' pp. 102-103.) 

As already remarked, the close association between poverty and 
tuberculosis has been recognized for many years. Not only does 
tuberculosis lead to poverty, but poverty subjects the individual to a 
variety of unsatisfactory circumstances and conditions which favour 
the development of tuberculosis. There is a complex interaction of a 
considerable number of factors, and the respective shares taken by 
the various individual factors in the production of tuberculosis are 
difficult to assess. It is only during recent years that efforts have been 
made to evaluate these factors with some degree of exactness. 

This report furnishes important evidence as to the relative influence 
of a considerable number of factors. The importance of certain of 
them is outstanding, especially the great influence of overcrowding 
and unsatisfactory housing in favouring personal infection. The 
authors state (p. 120) : "It would appear, therefore, that differences 
in housing inadequacy, implying differences in closeness of personal 
contact, are playing an important part in determining the present 
differences in levels of phthisis mortality between one English county 
borough and another " ; and again, " the differing declines in 
phthisis mortality in the various English county boroughs between 
1911 and 1933 are also related to the levels of housing conditions". 

While taking no official responsibility for the conclusions and the 
views expressed in this report, I regard it as an important contribu
tion to the statistical study of tuberculosis, and commend it to the 
attention of all those engaged in combating this disease. 

Ministry of Health~ 
Whitehall, S.W. 1. 

ARTHUR S. MAcNALTY. 
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Chapter I.-Introduction: The History of Respiratory Tuberculosis 
Mortality In England and Wales from 1850 to 1936, and in the 
English County Boroughs from 1911 to 1933. 
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l. INTRODUCTION. 

A comparatively short time after the publication of the first 
Annual Reports of the Registrar-General it became clear that the 
recorded mortalities from phthisis' and other tuberculous diseases 
in England and Wales were progressively declining. That the figures 
to be found in the early Reports indicated a true decline, and not 
one due to the progressive separation of these diseases from a former 
larger and confused group as a result of advances in medical know
ledge, is to-day generally recognized by vital statisticians (see 
Brownlee, 1918, tgzo). But recently it was noticed that, while the 
mortality from respiratory tuberculosis continued to decline in the 
population as a whole, young adults (15 to 24 years), and young 
women in particular, were no longer having their former share in the 
general improvement. Consequently, while the general position 
as shown by figures ungrouped by age and sex appeared to justify 
optimism, the retardation in decline in mortality peculiar to this 
important section of the population began to arouse considerable 
apprehension. 

The first observations in England upon the growing seriousness 
of the position amongst young women were recorded by the l\fedical 
Officer of Health for the County of London (London County Council, 
1922, 1926, 1931), whose figurt's were, however, limited to his own 
immediate administrative area. But subsequently Coutts ( 1928, 
1932 ), and later Bardswell ( 1932 ), Bentley ( 1934), the Registrar
Gt>neral ( 193 ta, 1932a) and the Chief l\1edical Ollicer of the Ministry 
of Health ( 1930) showed that the phenomenon was not confined to 
London alone, but that in lesser degree it was affecting young adults 

1 Throu~hout thi-s !'('port the terms •• reopiratory tub('rc·ulosi:s " and u phthisis .. 
nn:- uit"d synonymously. 

I 



2 TUBERCULOSIS AND SOCIAL CONDITIONS 

of both sexes throughout the country. In fact, this retardation 
among young adults had come by 1933 to be widely accepted as one 
of the major problems of tuberculosis. 

During the past few years ( 1934 to 1936) the mortality figures 
for the young adult age-group have taken a somewhat sudden change 
for the better, holding out the hope that the period of retardation in 
decline is ending. Indeed, in the case of young adult males it does 
not seem unreasonably optimistic to predict that within a few years 
the figures may be as low as they would have been had no set-back 
taken place. In the case of young adult females, however, among 
whom the set-back has been much the more severe, the position 
remains serious, and unless their phthisis death-rate exhibits an 
unforeseeably rapid rate of decline in the near future, it will for many 
years to come compare Jess favourably with the death-rates of the 
other age-groups of the same sex than it has done in the past. For 
the phthisis mortality for young women, aged 15 to 24, which from 
1850 to the war was well below that for the other groups of females 
in the child-bearing age, is now the highest of the whole sex. Further
more, the present mortality figure for young women is far above the 
point it would have reached had no set-back to its decline taken 
place. 

Although the causes for the slackening in the decline in the 
phthisis mortality among young adults have been widely discussed, 
no explanation out of the large variety offered has yet received 
general approval. The principal object of the present report is to 
re-examine the phenomenon in the hope of determining the relative 
importance of certain possible factors in its causation, because, 
even if the period of retardation be now terminating, it is clearly 
desirable to elucidate the causes that brought it about. Respiratory 
tuberculosis in this country still causes more deaths than any other 
single disease among young men and women, aged 15 to 24 years; 
indeed its death-rate at this age is about two-thirds of that of all 
other diseases taken together. These facts, together with the value 
to the community of the lives and health of this age-group, a value 
that is enhanced both by the rapidly c!>anging age-composition of 
the population towards a preponderance of older persons and by 
the recent decline in the birth-rate, make it desirable to analyse 
any set-back to the improvement· in respiratory tuberculosis among 
young adults. 

II. THE DEcLINE IN REsPIRATORY TUBERCULOSIS MoRTALITY IN 

ENGLAND A."D 'WALES FROM 1850 TO 1936, BY SEXES AND IN 

AGE-GROUPS, WITH SPECIAL REFERENCE TO THE RECENT 

CHANGES AMONG YouNG ADULTS. 

In order to appreciate the peculiar retardation amongst young 
adults, the mortalities from respiratory tuberculosis in England and 
Wales from 1851 to 1936 are set out, by sexes and ages, in Table 1. 
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For the earlier part of the period the annual figures have been 
averaged for decades, but from 191 I (from 1901 in the case of males, 
r 5 to 24, and females, 15 to 24 and 25 to 34) the rates for the indi
vidual years arc shown. The mortality figures for certain age-groups 
have also been graphed on semi-logarithmic scale in Chart I. The 

JMI Hl\fJO 

semi-logarithmic method of charting shows clearly the extent to 
whirh prrantagr-ralr.< tif dalinr (which in general are more informative 
than absolute rates for the proper appreciation of movement) have 
varied from one age-group to another, or from one period to another 
for the same age-group. 

Several important conclusions can be drawn from the considera
tion of Table 1 and of thr individual curves of Chart 1: 

( 1) De>pite some serious s<'!-ba<ks during the war of 19J4-I8, 
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the percentage-rate of decline in respiratory tuberculosis mortabn 
in the majority of the age-groups was on the whole maintained, "' 
even increased, during the period subsequent to I9I3. 

(2) The phthisis mortality amongst young women of I5 to 24 years 
fell steadily after I 870, but a marked check in the decline took place 
at some time between I90I and I905. From this time until 1913 the 
mortality was practically stationary, and although, following on the 
oscillations of the war period, the decline was to some extent resumed, 
the percentage-rate of the decline in the post-war period was 
definitely less than that existing before 1900, and in 1933 the mortality 
of young women was no lower than it had been in 1913. From 1933 
to 1936 the percentage-rate of decline has accelerated, but the 
mortality for this group is still far higher than it would have been had 
the trend prior to 1900 continued without a set-back. Though no 
precise date for the check in the decline in mortality can be given, it is 
most important to realize that it certainly took place before the war, 
and that, though war-time conditions affected tuberculosis amongst 
the women of this age-group more severely than amongst any other 
age-group, male or female, the explanation of the check must probably 
he sought among causes that were coming into operation soon after the begin
ning of the present century, and perhaps even in the last years of the nineteenth 
century. 

(3) A check in the decline in mortality is also shown amongst 
young men, aged 15 to 24 years, though this is less pronounced than 
amongst young women, and there is no evidence to show that it took 
place before 1913. The average percentage-rate of decline between 
1913 and I933 was less than it had been previous to the earlier date. 
From 1933 to 1936 the percentage-rate of decline has accelerated, 
as was noted above for young women. Indeed, for young men this 
very recent acceleration has reduced their mortality to a figure only 
slightly higher than it would have reached had the pre-war trend 
continued without a set-back. The ~ourse pursued by this group 
during the war is not known with the same certainty as that for 
young women, on account of the large numbers of young men on 
military service, but some rise in its mortality undoubtedly occurred. 

(4) Up to the time (about 1901-o5 for females and about I913. 
for males) when the check in the decline in mortality of the female and 
male age-groups, I 5 to 24 years, took place, their percentage-rate of 
decline was as great as that of any age-group. After that time until 
1933 it was less than that of any other ;tge-group of the same sex. 
The contrast between young adults and other age-groups subsequent 
to the checks is most strikingly shown by their respective average 
percentage-rates of decline in mortality between 1 9 I 3 and I 933· 
For the short period from I 933 to I 936 the trends both for young men 
and for young women appear to be not significantly different from 
those for other age-groups. 

(5) For almost the whole of the period the mortality of young 
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a,Jmen, aged 15 to 24, has exceeded the contemporaneous mortality 
r.f males of the same age. 

/ (6) The respiratory tuberculosis mortality for young women, aged 
15 to 24, which from 1850 until the war was well below that of the 
two other groups of the child-bearing age, has since the war been the 
highest of their whole sex. 

(7) It may be noted that since 1923 there has been a slowing in 
1 he percentage-rate of decline amongst men in the age-groups 45 to 
.~4 and upwards. This diminution in rate of decline followed upon 
a decade, 1913 lo 1923, of unprecedented improvement. Since this 
group has one of the highest respiratory tuberculosis mortalities, 
the future course of this curve will require particular attention. 

Ill. CHANGES IN RECENT YEARS IN RESPIRATORY TUBERCULOSIS 

MoRTALITY AMONG YouNG ADULTs, IN URBAN AND IN RuRAL AREAS. 

Since 19 r 1, when the registration of deaths was transferred from 
the place at which death occurred to the place of usual residence 
of the deceased, it has been possible to obtain much more complete 
inf<,rmation upon the incidence and course of respiratory tuber
culosis in urban and in rural areas separately. The Chief Medical 
Officer of the Ministry of Health ( 1933) has compared the mortali
ties in the age-group 15 to 24 years in different types of adminis
trative area over the fifteen years between 1911-14 and 1926-30. 
His figures suggest that the reduction in the percentage-rate of 
decline in the respiratory tuberculosis mortality of young adults, 
as romparcd with other age-groups, which was described above for 
the country as a whole, was experienced most severely in London, 
to an intermediate degree in the English and Welsh county boroughs, 
and least of all in the rural areas. Because this experience has been 
most serious in the larger urban units, we have selected certain of 
them for special consideration in the greater part of this report. 

IV: THE RECENT TREND (1911 TO 1933) OF RESPIRATORY TUBER

Cl'LOS!S J\1oRTALITY IN THE CouNTY BoROUGHS. 

SioKC the sct-bat·k to young adults appears to be greatest in urban 
communities, it seems most important to study the problem in these 
art"as. Of the \'arious types of urban administrative area available 
for investigation, the municipal boroughs are unsuitable, since 
dctailed data f(lf mortality and local social conditions are not 
obtainable for them. The Administrative County of London has 
sull'ercd most in the set-bat·k to the decline in phthisis mortality of 
young adults, but its strul"!ure presents special features that contra
iudirate its inclusion on equal terms with other large urban units for 
statistkal purposes, either when it is treated as a whole, or when it is 
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subdivided into its various constituent Metropolitan Boroughs.' 
London, therefore, has been omitted from most of the chapters in the 
present report, though, on account of certain unique statistical data 
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CHART z.-The ll!ortality from Respiratory Tuberculosis, hy Sexes 
and in certain Age-Groups, during the period 191 I to 1933 in the 
English County Boroughs (semi-logarithmic scale). (Data taken 
from Table to, "All Boroughs", weighted arithmetic az•erage). 

1 The Administrative County of London is compo.st'"d of the City of London and 28 
Metropolitan Boroughs. Greater London is at present composed of the Administrative 
County of London and the Outer Ring. which latt.er is formed by three County Borough:
(Cr-oYdon. East Ham and \Vest Ham\ and a numhPr nf nth ..... nrh,;tn ...... rt .... ~1 ,.,. ... !\,. 
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available, Chapter 8 will be specially devoted to phthisis in relation 
to social conditions in its constituent boroughs. 

The remaining larger urban units are the county boroughs. 
These are the most suitable for the present statistical treatment, since 
they have sufficiently detailed records of phthisis mortalities and of 
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CHART 3.-Tltt .\lortali!J• from Rt5pira/ory Tuhtrculosis, by Sex 
and A.~r, in I9I2, 1922 and 1932 in thL Aggrtgale of Coun!J 
Boroughs i11 England and Walts. (Data from Tahlt 2.) 

certain social conditions, and are adequate in number. The greater 
part of this rq>ort is therefore based upon the English county 
boroug-hs, making usc of a group of 76 of the present 79· For this 
group detailed and comparable data are obtainable between 1911 
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and 1933.' In Chart 2 the respiratory tuberculosis mortality, by 
sexes and for certain age-groups, during the period 191 I to I933, in 
this slightly restricted group of j6 county boroughs is shown on 
semi-logarithmic scale. 

It will be seen that the trend in mortality in the county boroughs 
during these twenty years resembles closely that for England and 
Wales during the same period (if. Chart I). As in the country 
taken as a whole, the young adults in the county boroughs have, 
during this period, shown a smaller average rate of improvement, 
as judged from the average percentage-rate of decline in their 
mortality, than has any other age-group. In the case of young 
women the consequence is that they now suffer the highest respira
tory tuberculosis mortality of their sex. 

In Table 2 and Chart 3 will be found the respiratory tuberculosis 
mortalities of the Aggregate of County Boroughs ofEngland and Wales 
for 1912, I922 and I932, by sexes and in certain age-groups. By the 
method of presentation used in this chart, which differs from that 
in Chart 2, it is intended to show, for county boroughs, the particular 
age-groups in which high or maximal mortalities occur, together 
with the alterations in the heights or positions of these maxima in the 
course of these two decades. 

From examination of Chart 3 it is evident that accompanying a 
smaller average percentage-rate of decline in the mortality in the 
young adult age-group (males and females, I 5 to 24 years), as com
pared with the other age-groups over this period, there have been 
changes in the shapes of the curves. In males the young adult age
group has become more conspicuous, while in females it has now 
displaced women of middle age as the group showing the maximal 
mortality. 

V. OuTLINE oF THE PRESENT INVESTIGATION. 

In the succeeding chapters of this report an attempt has been made 
to examine the possible connections between the problem of young 
adult phthisis and a variety of factors, paying particular attention 
to social conditions. The approach that has been made to this 
problem may be broadly outlined as follows: 

(a) For England and \Vales as a whole, the trend of respiratory 
tuberculosis mortality since 1850, especially that for young adults, 
is considered in relation to the changes in the general level of social 
conditions (standard of living), as estimated mainly from changes in 
real earnings (Chapter 2). 

(b) The experiences in phthisis mortality in the different English 
county boroughs are considered in.relation to the local variations in 
their social conditions, as estimated from poverty and housing data 
[Chapters 3 and 4). . 

1 For the reasons for the omission of three English and of the four \\'elsh County 
Bo.roughg, see Appendix, p. 141. 
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(c) As a control for the results arrived at from the examination of 
phthisis mortalities, the mortalities from diseases other than respiratory 
tuberculosis are considered in a similar way (Chapter 5}. 

(d) An examination is made of the distorting effect of" internal 
migration" upon the relationship between the above mortalities 
and certain social conditions in the different county boroughs, and 
an attempt at correction for this effect is made for young women 
(Chapter 6). 

(e) The effects of recent changes in the volume of occupation, 
particularly in that of young women, upon respiratory tuberculosis 
mortality arc considered (Chapter 7). 

(f) The mortalities from phthisis in the different London boroughs 
are examined in the light of social data, some of which are, and some 
of which are not, available for the county boroughs (Chapter 8). 

(g) The more important findings in the earlier chapters are dis
cussed in relation to one another (Chapter g). 

VI. SuMMARY OF CHAPTER 1. 

I. The trend in mortality from respiratory tuberculosis in England 
and Wales and in the English county boroughs has been examined by 
sexes and in age-groups. 

2. The mortality for most age-groups in England and Wales has 
declined steadily since I87o, except during the war period I9I4-18. 

3· For young adults the mortality declined satisfactorily until the 
beginning of the present century, but a retardation set in about 
1900-04. f(,r young women and about I9I2-I4 for young men. This 
retardation has been particularly severe amongst young women, 
whose mortality in 1931-33 was scarcely lower than it had been in 
I901-03. For the short period 1933 to I936 the trends both for 
young men and for young women have not significantly differed 
from those for the other age-groups. 

4· The retarded decline in mortality from respiratory tuberculosis 
amongst young adults has been most serious in the large urban areas 
of the country, i.e. the metropolitan and county boroughs. 
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TABLES TO CHAPTER I. 

TABLE r.-J1ortality fr()TTI Respiratory Tuberculosis, per 1 oo,ooo living, by 
Sex and Age, during the period 1851 to 1936 in England and Wales. 

Y~. 

r8st-6o 
I861-70 
z87t-8o 
IBBI-go 
r8gt-oo 
tgor-Io 

lgoJ 
•go• 
Igo3 
•go4 
•gos 
1go6 
1907 
19o8 
•gog 
191-0 

1911 

1912 

1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 

1922 
1923 
'924 
1925 
lg26 
1927 
lg28 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 

' ~ .. ,.., .. 
133 64 
99 5• 
79 4' 
55 30 
44 20 
35 15 

29 •s 
23 If 
27 '4 
25 15 
26 t8 
25 •8 
27 '9 
26 23 ., '5 
t8 .. 
16 10 
•6 II 
t6 10 
15 " 16 " 16 10 
!6 9 
14 9 
'4 9 
12 7 
II 7 
10 6 
9 6 
8 5 
6 4 
7 3 

Sources: 
1851-I~HO. 
tgot-IgiO. 
191 z-rgq .. 
1915-1920. 
19:21. 
1922-19:2-j.. 
192'5. 
1926-IgJ6. 

- ... ,,_, .. Z,7-3-f. 35-44- 45-54- .,...,. .. 
MALES. 

3•9 403 402 384 335 
299 4" 4'7 388 33' 
234 371 4'4 387 321 
177 304 358 351 292 
'4' 237 310 314 262 
Il2 197 2.J5 275 238 
121 
"9 
"3 
123 
112 
113 
Jo8 
lo8 
105 
100 
107 173 213 230 216 
100 168 209 228 220 
94 158 204 225 202 

234 213 
242 213 
242 213 
247 2l5 
2-J.S 202 
202 172 
191 152 
192 153 

I06 145 1]0 172 149 
g8 142 159 IS6 136 
gS 137 J6J J62 •33 
9' !J6 159 J67 '43 
8s 127 IS2 1.53 124 
ss 124 153 166 123 
ss 120 '42 153 123 
87 120 150 173 136 
83 "4 IJI 1,58 125 

84 Ill 135 '55 127 
8o 102 119 •+• 122 

79 105 123 q6 123 
72 94 107 139 JJ8 
6+ go 106 126 117 
59 84 g8 128 120 

Registrar-General (r8sr-rg1o). 
{IStJI-to), Censw (tguf). 
(t911-qL 

- {1915-20). 
(rgz1a). 

"(1902-24'· 
(19:2~1. 
(•g•G-s6J. 

6r7+ 

239 
204 
'93 
r82 
!58 
15-2 

142 
132 
127 
124 
125 
'37 
135 
'34 
"4 
99 
go 
94 
go 
9' 
Sg 
77 
82 
82 
Sg 
83 
77 
i4 
7' 
76 
;6 
72 



TABLES TO CHAPTER ONE II 

TABLE I-( cont.). 
Ag~-tJWIIpll. 

Yean. r ..... ~~ .. .,_. .. 115-34· ,,.. ... . ,..,.. .55-6f . 65-74· 

FEMALES. 

J8~t--6o "9 94 390 458 420 3'3 239 104 
d!fjl-70 95 74 353 440 391 287 2o8 125 
1B71--8o 75 6o 276 356 341 247 179 JJO 
rB81-go 52 5' 205 280 274 2o6 •s• 98 
rUg t-oo 39 37 '44 192 212 •64 124 8J 
rgot-to 30 29 III q8 '55 IJI 105 76 

zgor 115 J64 
1')02 112 '55 
19fJ3 109 152 
1!)!14 "' •s8 
19£15 109 '43 
19£16 114 '46 
1907 112 146 
19£lS 112 '47 
1909 110 142 
1910 !02 129 
191 I 29 29 Ill 134 138 IJJ 95 7' 
191'2 21 26 109 127 129 to8 90 66 
1913 .. 28 102 121 123 105 85 6t 
1914 20 29 109 124 '3' "5 88 64 
1915 23 3' "' 130 '39 118 92 7' 
JgJ6 21 32 !26 130 139 to8 92 6{ 
1917 24 38 '4' 135 139 110 87 6{ 
1918 22 4' •sB t,j6 '47 118 89 62 
1919 '9 28 !25 123 JJ6 97 79 ss 
l~J:20 '5 22 115 ll2 !OJ 85 65 53 
19:l1 '3 22 128 116 99 82 66 49 
1Cfl2 t6 22 124 "7 JOO 77 62 53 
H}23 •• 22 119 "' 92 70 55 45 
1924 13 23 l2f "5 9' 69 56 42 
l925 '4 20 ... tf2 a, 6s s6 42 
lg:z6 " '7 JJ4 !07 78 6J 49 36 
1927 '3 '7 u6 JJ2 8J 63 5' 39 
l9"l8 "' t6 JJ3 to6 74 57 47 38 
H};.!f} '3 '4 117 Hl9 77 6o 48 40 
1930 lJI '3 Ill lOS 73 s6 45 33 
1931 9 II JJO !OJ 76 s6 46 36 
HJ32 9 JO 107 95 68 51 43 32 
lfl3~ 7 " 10) 97 ,, 49 40 33 
IQ'H- 6 II 99 Ql 6o 47 36 .s 
I!H'l 7 8 91 8, 57 42 37 29 
1!}16 7 7 88 ,a 53 4' 36 30 

ExPLANATORY NoTEs. 
Respiratory Tuberculosis Mortality : For the period 1851 to 1920 the 

draths an· thoso ~rord<'d under categories 28 and 29A of the Inter
national List of Causes of Death for 1911; for the period 1921 to 
1<)30 thr deaths are those recorded under category 31 of the 
lntrmational List for 1921; and for the period 1931 to 1936 they 
are thoso rocorded under category 23 of the International List for 
H):ll. Cate-g"orif"s 28 and 29A, 31, and 23, of these three International 
Lists n·sp('cti\'ely, are co-extensive. These categories comprise 
tubt'rculosis of the respiratory system and exclude acute miliary 
tuben-ulosis. (See Registrar-General, 1921h, 1931h.) 
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TABLE z.-Jfortality from Respiratory Tuberculosis, per Ioo,ooo living, 
by Sex and Age, in I91Z, 1922 and I932 in the Aggregate of County 
Boroughs in England and Wales. 

A~-groups. 
Y~M. ~--~ -----------~---- ---------.. 

o-.. 5-14· 15-:1:4- 25-34· 35-44· 4,5-)4.. 5-s-64· 65-74· 

MALES. 

30 '9 !22 199 26,5 310 277 174 
24 16 124 !63 2!6 215 t82 "7 
'3 7 !03 !22 '47 tgt 159 go 

FEMALES. 

27 32 123 '44 !52 129 101 62 
2! 29 132 !24 "3 82 64 48 
12 '3 !25 !!0 75 62 5' 34 

Souras: 
19f2. Registrar-General (1912). 
1922. (1922). 
1932· {!932b). 

ExPLA!'Ii'ATORY NoTES. 

Respiratory Tuberculosis ~[ortality: For categories, see Table 1, 

Explanatory Notes. 
County Boroughs: Data for 1912 refer to Aggregate of County Boroughs, 

England and Wales (71 English and 4 Welsh County Boroughs) . 
• Data for 1922 refer to Aggregate of County Boroughs, England 

and Wales (78 English and 4 Welsh County Boroughs; Devenport 
having been absorbed into Plymouth, and Barnsley, Carlisle, 
Darlington, Dewsbury, East Ham, Southend-on-Sea, Wakefield 
and Wallasey having been constituted). Data for 1932 refer to 
Aggregate of County Boroughs, England and Wales, outside 
Greater London (76 English and 4 Welsh County Boroughs; 
Croydon, East Ham and West Ham being in Greater London, and 
Doncaster having been constituted). The changes in the number 
of boroughs forming these aggregates does not significantly affect 
the ·comparability of the rates in the different years given. 



Chapter 2.-The History of the Standard of Livin~ in the United 
Kingdom from 1850 to 1936, in Relation to Respiratory Tuber
culosis Mortality. 

CoNTENTS. 
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It is now generally accepted that an important a:tiological rclation.
ship exists between social and economic conditions and tuberculosis. 
In the present chapter, therefore, the general movements of the 
average standard of living of the working class in the United King
dom since I B:;o are broadly considered in their relation to the trend 
of respiratory tuberculosis mortality since the same date. 

To judge these movements an effort is made to integrate four con
tributory factors: (A) the course pursued by working-class real 
earnings over substantial intervals of years (i.e. their secular trend); 
(n) alterations in the ratio of workers to dependants; (c) changes in 
expenditure on public social services; (n) alterations in the hours of 
leisure. The first two of these factors, viewed broadly, together provide 
the best available indication of changes in the average "disposable" 
real income of the working-class population; the third factor indicates 
changes in its average "non-disposable" real income; while the fourth 
filet or cannot be assessed in terms of income. 

The changes since I 850 in working-class real earnings, allowing 
for unemployment, are set out in Table 3, and are graphed 
(together with certain tuberculosis curves which will be discussed 
later) on semi-logarithmic scale in Chart 4· The changes in the 
percentage occupied of the total population (which provides an 
indication of the ratio of workers to dependants) since I90I are 
shown in Table 4, and those in the expenditure on public social 
services since 1Bgo are given in Table 5· (The cpmpilation of the 
time series of real earnings, together with a discussion of the other 
contributory factors, will be found in the Appendix.) 

II. .1\foVEMENTS OF THE STANDARD OF LIVING FROM I850 TO 1936. 

In reviewing the movements of the standard of living in the light 
of the four contributory factors, the ninety years under consideration 
may be conveniently divided into three periods : (a) from 1850 to 
tgoo, (h) from 1900 to I9I4, and (c) from I9I4 to 1936. 
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(a) I85o to I900: During this period, except for the first five or ten 
years, real earnings rose at a fairly steady percentage-rate, as is 
shown by the· nearly straight course of the curve in the semi
logarithmic presentation of Chart 4· Since the expenditure on public 
social services throughout this period remained relatively small, the 
effect of this factor upon the standard of living needs no particular 
consideration. A reduction in the length of the working week 
by about 5 or 6 hours has been estimated by Wood ( I936) (see 
Appendix, p. 140). 

It may be concluded, therefore, that a very substantial rise in the 
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CHART 4.-l{eal Earnings and Respiratory Tuberculosis Afortality 
in England and Wales from I85o to I936 (semi-logarithmic scale). 
(Data for Real Earnings taken from Table 3; for Respiratory 
Tuberculosis l.1ortality rif Females, aged I 5 to 24, from Table I ; 

for Respiratory Tuberculosis .\for/ality of Persons, both Sexes 
and all Ages, from Registrar-General (I936).) 
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standard ofliving took place during the" second half of the nineteenth 
century. 

(b) I goo to I 9'4: This period, as .can be seen from Chart 4, is charac
terized by a marked and rather sudden check to the hitherto pro-· 
gressive rise in real earnings. Bowley ( 1926), commenting on his own 
<lata before adjustment for unemployment, described real wages as 
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hcing nearly stationary between 1897 and 1913. Allowance for 
unemployment, by the method described in the Appendix, has 
little effect upon the stationary trend in this period. 

The rise in public social service expenditure, which was still taking 
place relatively slowly during this period, did little to compensate 
for this check by expanding the non-disposable fraction of the real 
income of the working-class (see Table 5). Similarly, the small 
increase in the ratio of workers to dependants (see Table 4), with its 
correspondingly slight effect on the per capita disposable real income, 
can also have compensated very little for this check. 

There was no striking reduction in the hours composing the normal 
full-time working week, any decrease having probably taken place at 
much the same average rate as that during the previous half-century. 

From these considerations it appears very probable that the 
average standard of living of the country showed no advance during 
this period as a whole, and may even have suffered some retrogression. 
In consequence this period stands in marked contrast to the pre
ceding fifty years, during which improvement had been steady and 
progressive. 

(c) 1914/o 1936: The interpretation of movements in the curve for 
real earnings during the earlier part of this period is much compli
cated by the peculiarities of the war years. Though these years were 
marked by an apparent sharp decline in real earnings, followed by an 
even sharper rise to a culmination in 1920, the introduction of a 
number of exceptional and temporary factors makes it difficult to 
judge the course of the standard of living from the movements of 
real earnings with the same degree of probability as in the years 
before the war or in those following it. 

On account of the great demand upon the civilian population, 
both overtime and the employment of persons not normally occupied 
were prevalent. Overtime, which, like short time, cannot be taken 
into account in the present computations of average earnings, 
must have augmented actual money earnings, though it must have 
correspondingly increased the fatigue of the individual worker. 
Exceptional employment, by increasing the ratio of workers to 
drpendants, also must have tended to add to the disposable income 
of the working class. Against this must, however, be set the absence on 
military service of a large number of the more active earners, leaving 
tlwir relatives dependent upon Service allowances, which were 
probably smaller in amount than the figures taken as estimates for 
a\Trage money .-arnings prevailing at the time. 

A temporary war factor, probably of much greater influence on 
the. standard of living from the health standpoint than were the 
factors mentioned in the preceding paragraph, was the great restric
tion on the purchasability of necessary commodities such as foods, 
more especially those rich in vitamins, and household fuel. \Vhat
ever, therefore, may have been the changes in the purchasing power 
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of the working class, the movements of its standard of living during 
these peculiar years were probably largely determined by the 
availability or non-availability of necessary commodities. 

Taking all these considerations into review, it is probable that the 
standard of living of the civilian population during the war years 
suffered material deterioration. 

In the post-war years, 1921 to 1923, the country was affected by 
a serious industrial depression, and real earnings again fell. Accord
ing to Bowley (1926), from his comparison of the post-war with 
the pre-war period, "it is doubtful if on the average real wages 
at the end of 1924 were higher or lower than in 1913". From 1924, 
however, .there has been a fairly steady recovery to an average level 
considerably above that existing either in 1914 or 1924, the mean 
rate of increase of average real earnings between 1924 and 1936 
appearing to be not very different from that in the latter part of the 
last century. 

\Ve have regarded the expenditure on public social services before 
1914 as having been small in comparison with the national aggregate 
of working-class earnings, and the standard of living as having there
fore run an almost parallel course with that of real earnings. In the 
present period ( 1914 to 1936), for the first time, this expenditure, even 
after that part of it devoted to unemployment benefits and to edu
cation has been deducted, must be taken into consideration in any 
examination of the movements of standard of living (see Table 5). 
The effect on per capita income of changes in the ratio of workers to 
dependants also gains in importance, though, except for the actual 
war years, the rise is almost limited to the second of the two decades 
of which the period consists (see Table 4). On the other hand, 
while there has been a definite reduction in the hours of work 
regarded as forming a normal full-time week, this reduction is 
almost confined to the first decade (see Appendix, p. 140). 

From the rise in the curves depicting real earnings, together with 
the increased expenditure on public social services and the general 
improvement in the other relevant factors just discussed, it may be 
concluded with a high degree of probability that the average standard 
of living has risen since the war, and is now higher than it was in 
1914. Such a conclusion is, however, subject to the possible fallacies, 
drawn attention to by Layton and Crowther (1935b), that may 
arise from the undiscriminating use of general averages. Caution 
becomes particularly necessary in the interpretation of movements· 
of the average during the last ten years owing to the very divergent 
tendencies shown by earnings in different parts of the country, and 
in various occupations and grades of labour. · 

Reviewing the entire nine<{ years made up by these three periods,. 
the most noteworthy feature is the check in the rise of real earnings, 
and consequently in the improvement pf the standard of living, that 
took place in the United Kingdom about 1900. From that year 
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no reflection in this tuberculosis mortality curve, which continues 
to fall at an undiminished rate until 1g14- On the other hand, 
during the war period the temporary fall in the value of real earnings 
was accompanied by a corresponding rise in mortality, and in the 
post-war pe:riod of improving real earnings this tuberculosis: mortality 
curve shows a resumption of its downward trend along what is 
virtually a continuation of its original course. 

The only previous comparison of this kind of which we are aware 
was made by Ewart ( 1922), who traced the course of mortality from 
phthisis of persons of all ages in England and Wales from 1850 to 
1920, in conjunction with that of real wages over the same period, 
though he drew no very definite conclusions from his data. His 
curves for real wages and phthisis mortality show a general parallelism 
over this period, though it should be noted that both (the curves 
for phthisis and '\vages have, in error, become transposed in his chart) 
are set out on an arithmetic scale. If, for the better discernment of 
rates of change, a semi-logarithmic scale be used, the parallelism 
since 1900 becomes, as in our O\VTI curves, much less evident. Perhaps 
the most interesting feature of Ewart's work is the suggestion that 
changes in environmental conditions may be followed, after only a 
short lag period, by changes in phthisis mortality. This view is 
supported by the economic and mortality experience of civilians in 
belligerent and neutral countries during the war, though admittedly 
at that time the deterioration in conditions was exceptionally sudden 
and severe. 

In the present examination the comparison of the changes in real 
earnings with those in respiratory tuberculosis mortality has been 
extended to the mortalities of various sex- and age-groups considered 
separately. Of the curves for the sixteen groups (see Table 1) so 
considered, the mortality curve for young women, aged 15 to24 years, 
was found to exhibit much the closest match with the curve for real 
earnings, there being a striking mirror-image similarity between 
the two throughout the whole ninety-year period. This similarity 
shown by the mortality curve for young women, in co~o the 
much less close similarity shown by that for persons of all ages, is seen 
in Chart 4· The period of steadily improving real earnings from 
I 86o to I goo is also one of steadily declining mortality for young 
women: The cessation in the improvement in real earnings that 
took place about I goo almost coincides with the check in the decline 
of their mortality. From this time until 1g1 3 both real earnings and 
mortality were nearly stationary. The oscillations in th~ value of 
real earnings during the war period are closely reflected in those of 
this mortality. Finally, the post-war period of improving real earn
ings is one also of declining tuberculosis mortality for young women, 
at first slowly, and since 1g33 more rapidly. 

Second to the curve for respiratory tuberculosis mortality of young 
women in point of closeness of match with the curve of real earnings 



STASDARD OF LIVISG AND RESPIRATORY TUBERCULOSIS 19 

is that for young men of the same age (not charted), though in their 
case no date so dearly separates the earlier period of steady decline 
in phthisis mortality from the later period of retarded fall. 

Greenwood ( 1922a), in the discussion on Ewart's paper, pointed 
out the need for caution in drawing conclusions of a precise nature 
from such time charts. Similar caution must be observed in inter
preting the curves shown in Chart 4· Nevertheless, the mirror-image 
similarity of the curve lor real earnings and that for respiratory tuber
culosis mortality among young women over several periods of 
varying directional tendency, in contrast with the much less close 
similarity found for other sex- and age-groups, suggests that there has 
existed between the standard of living and the mortality of females 
in this age-group a relationship more intimate than that existing 
between the standard of living and the mortality from respiratory 
tuberculosis of the population as a whole. 

If it be correct that some such special sensitivity exists, the check 
in the decline in respiratory tuberculosis mortality amongst young 
women in the first few years of this century might be partly attribu
table to the corresponding check in the improvement in the standard 
of living as registered by the movements of real earnings. Further
more, the slow decline in mortality among young women during the 
subsequent thirty years, both as compared with females of other age
groups and as compared with the same age-group in previous years, 
might be due to the diminished average rate of improvement in the 
standard of living during the same period. If the hypothesis of a 
special sensitivity to standard of living be extended to include males 
of this particular age-group, the recent retardation of the decline 
in respiratory tuberculosis mortality amongst young men, similar to, 
though less pronounced than, that amongst young women, might be 
similarly accounted for as a reaction to the changes in the rate of 
improvement in the standard of living. 

The suggestion that there has been a causal connection between 
these phenomena-based upon similarity of the courses followed by 
the curve for real earnings and the curves for tuberculosis mortality 
amongst young adults--<:an remain no more than a suggestion. 
It will, however, be found to be strengthened by the results obtained 
in investigating the kindred question of the extent to which, in local 
areas as distinct from the country taken as a whole, various social 
conditions composing the main aspects of the standard of living are 
reflected in respiratory tuberculosis mortality. 

Though movements in the standard of living must necessarily 
attract most attention, it must not be forgotten that there have been 
other considerable changes affecting the lives of young adults, and 
particularly of young women, in the past forty years (such as changes 
in volume of occupation and proportion married), and these will, 
in turn, require im·estigation as additional potential factors in 
influencing respiratory tuberculosis mortality. 
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IV. SuMMARY oF CHAPTER 2. 

1. The course of the standard of living of the country from 1850 
to 1936 has been examined. This course has been estimated mainly 
from changes in working-class real earnings, and from changes in 
expenditure on certain public social services. 

2. The standard of living rose steadily from 186o to 1900. About 
1900 a check in this improvement took place, and between that date 
and the war real earnings and standard of living almost certainly 
failed to rise and possibly slightly declined. Since the war, making 
an approximate allowance for public social services, there has prob
ably been an improvement in the average standard ofliving. Taken 
as a whole, however, the improvement during the forty years of the 
present century has been distinctly inferior to that in the last forty 
years of the nineteenth century. 

3· A graphical comparison has been made between the course of 
real earnings, the main determinant of standard of living, and the 
course of respiratory tuberculosis mortality in the various age-groups. 
There is a striking mirror-image similarity between the curve for 
real earnings and that for the respiratory tuberculosis mortality of 
young women. The curve for the mortality of young men comes next 
in order of similarity, while the curves for other age-groups show a 
much less dose resemblance. 

4· From this particular similarity it is suggested that young adults, 
especially young women, may be peculiarly sensitive to changes in 
the national standard of living, and that as a result of this sensitive
ness the retardation in the average improvement in the standard of 
living since the beginning of the century has been a factor in pro
ducing the retardation in the decline in phthisis mortalities of young 
men and women. 
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TABLES TO CHAPTER 2. 

TABLE s.-Changes in Working-Class Real Earnings in the United 
Kingdom from 1850 lo 1936. 

Year. 

{I). 

18so-s4 
Jtk>S-59 
Illho-64 
r865--69 
JB7o-74 
18]5-79 
1BHo-ij4 
1685-Hg 
1Bqo-94 
IiltJ5-99 

l~JUO 

1901 
1!;)(>2 

1903 
19U·t 
190~) 
1goti 
1907 
19oB 
H)O~ 

19!0 
1911 
f912 

1913 
1914(July) 
1915 
tgJ6 
1~17 

19!8 
1919 
19;10 

19:.ll 

l~J:.l2 

1923 
19:.l4 (Dec.) 
l::J:.l~ 

l9~ti 
l9'l7 
19:.28 
192(} 

l!):iO 
19']1 
1932 
I<H3 
193-t 
l(}'l.'") 

I!J3G 

Avettute 
nvmey 
eamm~eL 

(~j. 

lOS 

113 
117 
130 
q6 
ISO 
148 
1.'}1 
162 

t66 
179 
'79 
J76 
176 
176 
'75 .a. 
190 
J86 
IB~ 
106 
188 
194 
197 
Jgl! 
213 
•33 
•7• 
35• 
4>1 
s6q 
s•;o 
41lQ 
378 
31!6 
3fl0 
386 
300 
386 
38• 
378 

~t~~ 
363 
3ii3 
3hli 
376 

Perecntnl{e 
unemployed. 

(3). 

3.7 
6·4 
4·8 
s·s 
J•g 
s·S 
4.4 
6·8 
5'3 
3•4 
'2"5 
3•3 
4•0 
4'7 
6·o 
5'0 
3·6 
3•7 
7•8 
7•7 
4•7 
3·0 
3"2 

••• 
g·g 
I • I 

0'4 
0•7 
o·8 
2'4 
2•4 

14·8 
L~·j 

11'7 
10"3 

11'3 
12"5 

9•7 
Eo·8 
10"4 
16·o 
21• 3 
22' I 

IC)'9 
t6·7 
15'5 
13·~ 

Averal(e money 
earning~ a!lowin~t 
for unemployment. 

(41· 
101 
w6 
Ill 

123 
'43 
'4' 
14:l 

'4' 
153 
J6tJ 

175 
173 
J6g 
t68 
•6> 
r6ti 
IH 
183 
•7• 
170 
177 
1B·z 
J88 
193 
19"2 
211 

232 
270 

H9 
411 
s;,6 
470 
37° 
318 
360 
36o 
354 
304 
3r-,8 
355 
337 
3:.! I 
312 

31.5 
3'3 
3:.!:8 
313 

Cw:t of 
living. 

(>l· 
104 
"5 
110 

114 
117 
Ill 

107 
g8 
g8 
94 
g8 
99 

100 
101 
101 
101 
101 
103 
105 
IOj 
100 
104 
110 

110 

109 
134 
159 
19:.! 

221 

234 
271 
246 
000 
190 
197 
Jq' 
Jill! 
183 
IBJ 
f79 
172 
r6t 
15? 
'53 
1.'}4 
•:}6 
It)o 

Real eamin¥1'• 
allowmg em-

unemployment. 
(6,. 

97 
92 

101 
108 ... 
12i 

'33 
144 
156 
170 
'79 
175 
J6g 
:66 
163 
'"4 
172 
•78 
164 
r62 
167 
'75 
171 
176 
•76 
I 58 
qb 
'4' 
158 
•76 
205 
191 

185 
183 
183 
1HB 
tHH 
199 
tyH 
Jgfi 
Jq6 
199 
199 
206 
210 

210 
214 

The 6gu~J in Columns {2) and (5} are percenta~(' relatives with bases : 1850 = too. 

SQW'US: 

C'.olumn (2). 

1B5H IO 191 ... : \Vood{tgog, 1gmL Bowlry{tQ20,1928a), (See Appendix, P- 136.) 
1915 to 1919: Uowh•y {19".11'!. (St"c:' Appr-ndix. p. 136.: 
l!}JO to Hl:.l3: Mini~try of Labour (1933b\. {See Ap~ndix. p. 136, where these 

ligtln"~ arr statC"d to rrfer to money wa~-ratM and not to money earnin~.) 
l~P4 : Bnwh·y { IC)".1C)). (S~ Ap{X"ndi.x, p. 1-:Jh.) 
l!l.!:l to •~n6: London and Cambrid~t' Eronomic s~rvice {1929, 1933. 1937). (&e 

Append-ix p. I :n. wht"re tht':tC figurM an- ~lated to reft'r to money wage-rates and 
not to mont'y earning!.} 
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Column (3). 
1850 to 1895 
18g6 to 1921 
1922 to 1936 

Wood (tgog). 
Ministry of Labour (1928a). 
Ministry of Labour (1933a, 1936a). 

Column (4). 
Figures derived from Column {z) by combining with estimated pe.rc.entage unemployed 

(Column (3))~ the assumption being made that up to 1921 workers unemployed 
received no income. and that from 1922 they received one-third of the correspond
ing figure for average money earnings. (See Layton and Crowther, 1935a.} 

Column (5). 
t8so to •9•4: Wood (tgog, 1910), Bowley (1920). (See Appendix, p. •37.) 
1915 to 1936: Ministry of Labour (1933cl 1936h). (See Appendix, p. 137.) 

Column (6). 
Figur~ derived by dividing figures of Column (4) by those for corresponding years 

in Column (5), and multiplying by 100. Figures for the periods 1920 to 1923 
and 1925 to 1936 refer to real wage-rates and not to real earnings. 

TABLE 4.-Total Occupied,' aged IO years and over, per cent. of Total 
Population, all Ages, in England and Wales. (Figures in thousands.) 

MALES. 
Year. Population. Occupied.1 

•go• 15.729 10,157 
19II 17,446 J 1,456 
1921 18,075 12,113 
1931 19,133 13,247 

FEMALES. 

•go• t6,799 4·172 
1911 t8,625 4.831 
Ig21 19,81 I s.n6s 
1931 :20,819 s,6o6 

PERSONS.. 

•go• 32.528 14,329 
19II 36,071 16,287 
1921 37.886 IJ,t78 
1931 39,952 !8,853 

J. u Occupied" includes employed and unemployed .. 

S(}ldees : 
1901 and 1911. ~nsus (191 rg). 
rg:n and 1931. Census (193Ii). 

Percentage. 

64'5 
65·6 
67•2 
6g·3 

2 4'9 
25'9 
25·6 
o6·g 

«·• 
45'' 
45'4 
47'2 



TABLES TO CHAPTER TWO 

TABLE s.-Puhlic Social Strvias in England and WaltS. · Expenditurt,' in 
millions, undtr ctrtain Acts of Parliament. 

Servia. ,...,, . ..,.. 1910. f920 • lg32. 

(1) Un~mployment Insurance 6·4 84'5 
Acrs (9· 7) (101'7) 

(o) National Health Iruurance 13'5 19'2 
Arts (26· 4) (33·6) 

{3) Contributory Pensions o6·3 
Acts (36·+) 

{4) Old A~oe Penaiom: ActJ 6·3 18'3 36·o 
{5) War PemJons Acts . 90'9 40'0 
(6) Educalion Acu JO' I 17"0 29'1 76'4 87·6 
(7) Public Hcahh Acts . 0'4 ''3 1'9 g·o 13'7 
(8) Working Clu~ Housing , o·o 0'4 0'7 1'9 15'4 

Acu (4·2) (37'3) 
(g) Poor Law Acta S·s 11'5 tyo 31'9 39'0 

Total 19'2 30'2 53'0 •+B·s 361•7 
Total, leo• ( 1) and (6) 9'1 13'2 23'9 165'7 189·6 

1 The figures are total expenditure (derived from Parliamentary Votes, Local Rates. 
de. 1 and other receipts including contributions for insurance from employers and 
employed, r('nts, etc.), exct'pt in certain instances. For Unemployment Insurance the 
fiRures are total ~Xpt'nditures. lf!'ss in~ured persons• contributions (estimated at ·r'"6 
for 1920, and i for 193:1, of contributions). the unamended figures being given in 
brackt"l$ ; for National Hra1th Insurance and Contributory Peruioru Scheme a similar 
pron·duu ha1 bt>en foUowed (deductions t":stimated at i contributions for each year) ; 
for Working-Clan Houlling for 1920 and 1932 rent r~ipts have btt-n deducted~ 1he 
unamt'ndt"d rotal e"~nditure being shown ln brackets ; for Public Heahh the figures 
are exp<"nditure so far as the Acts relate to hospitals.. the treatment of disease, and 
matr-rnity and child wdfar<" work. 

&urus: 
1890. Treasury (192:2). 
'900• 191o. Treasury (1934). 

19:20. Treasu1y {19:2:2, 19:24-o 1934}. 
1932 • (193{). 



Chapter 3.-Mortality from Respiratory Tuberculosis in the 
Different English County Boroughs between 1911 and 1933, in 
Relation to Certain Local Social Conditions. 
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I. INTRODt:CTION. 

In Chapter 2 the changes in phthisis mortality in the country as a 
whole were compared with those in the general level of social con
ditions (standard of li,;ng) over the long period of ninety years, and 
it was found that the period of retarded decline in phthisis mortality 
among young women coincided with the period of decreased rate of 
improvement in the general standard of living. Since the retarded 
decline in phthisis mortality among young adults has been more 
marked in urban areas than in the country as a whole (see Chapter r), 
it is important to study these areas in particular detail in order to 
determine whether the mortality trends in various age-groups have 
been more or less uniform in this type of area throughout the country, 
or whether they have differed from one urban area to another and if 
so whether such differences can be related to differences in local social 
conditions. 

On account of the relati,·ely good statistics a,·ailable, and o(l 
account of their large aggregate population (about one-third that of 
the whole country), the county boroughs are the urban areas selected 
for study in this chapter. Had it been feasible, the period of the de
tailed examination of these boroughs WQuld have extended 0\·er the 
past forty or fifty years, so as to include the time of the check in the 
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decline in phthisis mortality of young women (about 1900--o4) and the 
subsequent ten years during which this mortality was almost 
stationary. The present survey is, however, necessarily limited to 
the period 1911 to 1933 for lack of suitable data before and since 
(see p. 141). Yet, in spite of this enforced limitation, analysis of 
the data for the county boroughs during these two decades might 
be expected to yield valuable information upon the factors affecting 
young adult phthisis mortality. For although no direct information 
is available to show whether the decline in this mortality in the 
aggregate of county boroughs was proceeding more slowly between 
191 1 and I 933 than in previous years, a retardation may almost 
certainly be inferred from the reduction in rate of decline in this 
age-group in the country as a whole. In any case it is established 
that the decline in young adult phthisis mortality between I 9 I 1 

and I933 in the aggregate of county boroughs was, as in the country 
as a whole, materially slower than were the contemporaneous 
declines for the other age-groups (sec Chapter 1). 

The local social conditions examined in this chapter are mainly: the 
incidence of persons receiving poor rdief, Stocks's "social index n as 
based upon occupational gradings, and the incidence of sub-standard 
housing conditions as measured by the proportion of persons living 
more than two per room. At the present time housing is the only 
major component of poverty for which there is satisfactory numerical 
infi>rmation. Local statistics on sub-optimal nutrition, its other 
major component, are unfortunately not available for most of the 
English county boroughs. 

II. 1\IATERIALS, SouRcEs AND METHODs. 

The areas investigated in the present chapter are 76 of the 79 English 
county boroughs, subsequently referred 'to as "the 76 selected 
English county boroughs". 

The respiratory tuberculosis mortalities (based on triennial 
averages) were derived from the returm of the Registrar-General 
and the census. The period for which such mortalities are available 
is from I 91 I to 1933, the earlier limit being determined by the 
adoption in 19I 1 of the method of assigning deaths to the place of 
usual residence of the deceased, and the later limit by the date of the 
n1ost recent census. 

Of the social statistics used for each borough, poor relief and 
unemployment returns were utilized from 1930 to 1933 ; the social 
ind<.·x was taken from the Registrar-General's Text (1934) for the year 
193 I ; and the incidence of sub-standard housing conditions (per
centage of the population living more than two per room) was 
obtained from the censuses for the years 1911, 1921 and 1931. 

The statistical methods used were correlation, supplemented by 
group-averages of mortality. In the tables, significant correlation 
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coefficients (more than twice their standard errors) are printed in 
heavy type. 

Full details and discussion of these data will be found in the 
Appendix. 

III. ANALYSIS OF RESULTS. 

A. Comparisons between Various J'vfeasures of Local Social Conditions. 

Before examining the effects of social conditions upon phthisis 
mortality, the degree of inter-relationship between the various 
social data used may be briefly considered. The three statistics 
mainly employed, viz. poor relief, social index and housing, all 
provide from different angles measures of the differences in the 
degree and extent of poverty as a whole in the general population 
from one county borough to another. All three have advantages 
and disadvantages, which are discussed in the Appendix, and it 
seems at present impossible to decide which is the best index of 
poverty in its more general aspects. 

In Table 6 are shown the correlation coefficients between all the 
various social data used. Those for poor relief at various dates, 
both in the county boroughs used in the present tuberculosis survey 
and in the Poor Law Unions that preceded them (see Appendix, 
p. 143), are given in Table 6, Nos. 1-4. It appears important that 
the economic depression that began in 1929, while increasing the 
absolute incidence of persons on poor relief, does not seem to have 
altered to any great extent the latter's proportionate local distribu
tion, i.e. the areas most affected in 1931-33 were those in the least 
satisfactory state for some years before the onset of that depression. 
It is of interest in this connection that significant correlations are 
found between poor relief and ·unemployment incidences, taken at 
the same period (Nos. 5-7), in view of the fact that an interval 
usually elapses after an increase of unemployment before a rise 
takes place in the relief figures. These findings show that the 
relative distribution of poverty as between the various boroughs has 
remained much the same for a long period-a point of great 
importance in considering the effects of social. conditions upon a 
chronic disease like phthisis. 

The h1ter-correlations between poor relief, social index and sub
standard housing (Nos. 8-II) are not surprising, since all three are 
to some degree indicators of poverty. A correlation between various 
statistics of housing (Nos. 13 and 14) is also to be expected. The high 
degree of correlation between sub-standard housing incidence in 
191 I and that in 1931 (No. 12), a finding of considerable importance 
in view of the later discussion, 1noicates that little change in the 
relative distribution of housing inadequacy can have occurred during 
the intervening period; this suggests that the use in the succeeding 
tables of the 1911 figures instead of those for 1931, in the instances 
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where the latter were alone employed, would have given much the 
same results as those presented. 

B. Comparisons betwttn Local Social Conditions and tke Ltvtl of 
Rtspiralory Tubtrculosis Morlali{Y. 

(i) Simple correlations.-In Table 7 are setout the simple correlation 
coefficients between the mortalities from respiratory tuberculosis in 
the county boroughs in the years 1931-33 and the returns for the 
various social conditions at roughly the same dates. (Since it seemed 
possible that the effect of poverty might be delayed owing to the pro
longed clinical course of most cases of phthisis, two sets of poor relief 
figures, one for 1930 and the other for 1931 -33, have been used. 
On the whole, the age-distribution of the significant coefficients of 
these two sets of correlations is almost the same, but the degree of 
significance is somewhat greater in the former.) 

An examination of this table brings out two important points: 

( 1) All three measures-poor relief, social index, sub-standard housing 
-show significant positive correlations for both sexes and practically all 
age-groups. 

( 2) The sizes of the coefficients are smallest for poor relief, intermediate 
for social index, and largest for sub-standard housing. This applies to 
both sexes and to all age-groups except that of 45 and over. 

These results, derived from three very different types of social 
data, strongly suggest a general relationship between the local level 
of poverty as a whole and the level of tuberculosis mortality. 

Since data, both for incidence of sub-standard housing conditions 
and for respiratory tuberculosis mortality, are available in the 
county boroughs not only in 1931-33, but also as far back as 191 I, 
correlation coefficients were calculated between these two variables 
at several dates from I9ll to I933· They are set out in Table 8, 
where it can be seen that the number of age-groups showing signifi
rant coefficients, and the degree of significance, tend to increase 
in the later years. This increase in scope and degree of correlation 
occurring in most age-groups between 191 I and 1933 provides an 
interesting problem for which we cannot offer a solution. It might 
be due to the gradual elimination with time of some other factors of 
a-tiological importance in tuberculosis that formerly masked the 
influence of the housing f.-,ctor. 

Support for the relationship, just gi\'en, between housing condi
tions and phthisis mortality among women aged I 5 to 24 is to be 
ftlund in subsidiary correlations in which housing in the different 
boroughs is measured by the population per occupied dwelling 
(I931) and also by the population per acre (1931). The results 
( +·362 ± ·115; + ·406 ± ·115) are both significant, but the degree 
of significance is less than in the corresponding comparison 01 
phthisis mortality with sub-standard housing incidence as measured 
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upon the basis of the " more than two persons per room " standard 
(see Table 7). 

(ii) Group-avcrages.-As a general check upon the results shown in 
Tables 7 and 8, derived by the method of correlation, the supple
mentary method of grouping the same data (see Appendix, p. I 49), 
and calculating averages of mortality, was employed for poor relief 
and housing. This method was not used for the social index. 

For comparing local phthisis mortality with poor relief incidence, 
the boroughs were arranged in four groups according to their inci
dence of persons on poor relief in 1931-33· The results, which are 
shown in Table 9, support the correlations between the two variables 
given in Table 7. 

For comparing local phthisis mortality with sub-standard housing 
incidence, the boroughs were arranged in four groups according to 
their incidence of sub-standard housing conditions in 1931. (This 
procedure differs from that used in deriving the corresponding corre
lation tables [Tables 7 and 8] in that the housing and phthisis 
statistics are not always contemporaneous [but see page 26, remarks 
on Table 6, No. 12].) Examination of Table IOsupports for 1931-33 
the correlations between local housing and phthisis shown in Tables 7 
and 8. It also shows the same progressive increase in the closeness of 
relationship in the twenty years from 1911 to '933· 

The figures for the war years in Table 10, which are not included 
in the corresponding correlation table (Table 8), are of considerable 
interest, since they show how each of the different age-groups were 
affected in each of the groups of boroughs. (The figures for males 
aged 15 to 24 and 25 to 44 are necessarily doubtful.) Among males 
and females aged o to 4 and 45 years and over the phthisis mortality 
for all boroughs taken together was scarcely affected, and no sub
stantial increase in mortality is seen to have taken place in any of the 
individual groups of boroughs. Among both males and females 
aged 5 to 14, and among females aged 15 to 24 and 25 to 44, an 
increase, often of considerable size, took place in each group of 
boroughs. 

(iii) Partial correlations.-In the preceding paragraphs the relation
ship of poverty with phthisis mortality has been inferred from 
correlations between the latter and the three social data-poor 
relief, social index and honsing. The statistics for housing, howe\·er, 
more especially since they are based upon density of room-occupa
tion, differ from the other data in that they not onlv serve as an 
index for poverty as a whole, but they. also have a ~arrower and 
more specific connotation. For they serve as a measure for comparing 
the degree of closeness of personal contact prevailing locally among 
the inhabitants of the different county boroughs. They thus afford a 
close approach to one important aotiological factor in phthisis-
exposure to " droplet-type " infection from human sources. 

Since the simple correlations found between phthisis and housing 
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(sec Table 7) were almost uniformly higher than those for poor relief 
and social index, it seemed desirable to calculate partial correlations, 
holding the latter two poverty indices constant, in an attempt to 
separate the infiuence of this more specific characteristic of housing 
from the influence of poverty in general. 

The results of partial correlation between various social data and 
phthisis mortality at different ages are given in Table I I, which may 
be examined in conjunction with Table 7 where the corresponding 
simple correlations are set out. The following points emerge from 
these comparisons: 

( 1) When housing is held constant, the correlation coefficients between 
phthisis mortality and both poor relief and social index become insignifi
cant, with the following exceptions: poor relief) males aged o to 4; social 
index, femalt·s aged 15 to 24; both poor relief and social index, males 45 and 
over. The first of these exceptions should probably be discounted, partly 
because of the small numbe1-s of deaths in this age-group in the individual 
boroughs, and partly in view of the zero correlation for female children of 
the same agt", who would presumably be exposed to an essentially similar 
environment. This leaves young \vomen, aged I 5 to 24, and men aged 45 
and over as the only groups whose cocflicients remain significant in spite 
of reduction. It may, however, be noted that almost all the correlations 
that are reduced to insignificance when housing is held constant are still 
positive, suggesting that in their case too there may be a real association 
thou,L{h on a vt~ry low ]evel. 

( 2) By contrast, when poor rc1icf incidence and social index, taken 
rith<~r separately or together, are held constant, the correlation coefficients 
between suh~standard housing incidenc~ and phthisis mortality become 
slightly smaller, but still remain strongly significant for both sexes and 
for all age-groups up to 44 years, though for both males and females aged 
45 and over the coefficients become insignificant. 

From these results it is inferred that there is a relationship between 
difft-rcnces in average closeness of personal contact amongst inhabi
tants from one county borough to another and the different levels 
of phthisis mortality in these places. On the other hand, factors 
in poverty apart from closeness of personal contact would seem to 
be of less importance. 

(iv) Curjficienls tij regmsio11 of mpiralory tuhaculosis mortality on 
housing.--To give furtht>r information as to the relationship between 
housing conditions and phthisis mortality in the different age-groups, 
rodficicnts of regression, signifying average changes in mortality 
for €'ach unit change in housing, were derived from the significant 
corrdation cocflicien!s shown in Table 8. These regression coeffi
cients are set out in Table 12. It may be seen that (1) in all the age
groups, except 45 years and over, the coefficients increase in value 
fi~>m 1911 to 1933; and (2) in recent years the coefficients for young 
adults, aged 15 to 24 years, have been greater than those for other 
a~o:e-groups, indicating that this age-group shows the greatest average 
ab.mlult change in phthisis mortality for each unit change in housing. 
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Whether absolute or relative rates of change in mortality are pre
ferable for comparing one age-group with another, in their reactions 
to social conditions, is debatable. It may be seen, for example 
(Table 12), that, absolutely, a mean rate of change of 3·67 at ages 
15 to 24 is greater than I ·04 at o to 4 years, though relatively to 
the mean mortalities at these ages (92 and 11, see Table 8) it is a 
smaller reaction. If the absolute rates of change are accepted as 
being the more important in this connection, result ( 2) above 
suggests that young adults have been more "sensitive", as regards 
their mortality from respiratory tuberculosis, to housing conditions 
than have persons of other ages. A similar suggestion as to the 
special sensitiveness of young women to general social conditions 
was made in Chapter 2 as a result of comparisons between the 
course of the standard of living and the mortality from respiratory 
tuberculosis in the country as a whole over the past ninety years. 

Additional information bearing upon the apparent special sensi
tiveness, in their mortality from respiratory tuberculosis, of young 
adults to housing conditions may be derived from the grouped data 
of Table 10. When the absolute differences between the mortalities 
shown in Group I and those shown in Group 4, in 1931-33, are com
pared by age-groups, it is founroi that the greatest values are obtained 
for the young adults (results are not tabulated here)-a result in 
conformity with that obtained from the regression coefficients of 
Table 12. Should, however, the percentage differences be com
pared, it is found that those for young adults are smaller than those 
for infants and children, though they still remain larger than those 
for both the older age-groups. 

c. Comparisons between Local Housing Conditions and Recent Dtclinu 
in Respiratory Tuberculosis Mortality. 

In the previous sub-section (B) the social factors have been com
pared with the actual death-rates at particular dates, and of the three 
factors used, housing has shown the closest relationship \'lith phthisis 
mortality. In the present sub-section housing is compared with the 
changes in death-rates over particular periods of time. Such comparisons 
are specially pertinent to the present problem, for it is the unsatis
factory lrtnd of respiratory tuberculosis mortality among young 
adults in recent years that is the main concern of this inquiry. 

(i) Correlations.-In Table 13 are set gut the correlation coef!icients 
between (y) absolute rate of decline, ·per annum, in respiratory 
tuberculosis mortality over the periods 1911-13 to 1931-33 (for 
females only) and 1921-23 to 1931-33 (for both males and females) 
and (x) incidence of sub-standard housing conditions in 1931, in· 
the county boroughs. Table 14 shmvs a similar comparison using 
percentage rates of decline, which are probably a more correct measure 
of the changes than are the absolute rates of decline. In this latter 
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comparison the correlation coefficients given are for the age-groups 
15 to 24,25 to 44, and 45 and over. Since in some of the 76 boroughs 
the percentage changes were extreme, owing to the comparatively 
small numbers of deaths on which were based the mortalities from 
which the percentages were subsequently calculated, it was decided 
to follow Bradford Hill (1936) and give a second series from which 
all boroughs were excluded in which less than twenty deaths from 
respiratory tuberculosis were recorded in the particular age-group 
for the first triennium of the period concerned. These coefficients 
arc placed below those of the principal series. In the two younger 
age-groups, o to 4 years and 5 to 14 years, the percentage changes 
were more often extreme than in the thtee adult age-groups, and, 
after removal of those boroughs having less than twenty deaths, 
the remainder were too few (less than 20 boroughs) for satisfactory 
statistical treatment. For these reasons the younger age-groups 
are not included in Table 14. 

Examination of Tables I3 and I4 brings out the following points: 

(r) With the exception of one for males ( +·228 ±'I 15), which is just 
below the level of significance, all the coefficients shown for males and 
females aged 15 to 24 years, for both the periods concerned, and both 
for absolute and for percentage-rates of decline, are significant. 

(2) The coefficients shown for males and females aged 25 to 44 years 
over the period 1911-13 to 1931-33, when percentage-rates of decline 
are used, also are significant. Over the period 1921-23 to 1931-33, both 
for percentage and for absolute rates of decline, the correlations are not 
significant. 

(3) For no other age-groups are the correlation coefficients significant. 
(4) The exclusion of certain boroughs on account of the small numbers 

of their deaths (Table 1 4) has increased the numerical value of the coeffi
cients for the age-group 15 to 24, both sexes, but has made little difference 
to those of the other age-groups. 

These results point to there being an inverse relationship between 
the recent rates of decline in respiratory tuberculosis mortality 
among young adults in the different boroughs and the local incidence 
of sub-standard housing conditions in these boroughs, as shown in the 
193 I census, while among other age-groups such relationship is 
absent or less marked. 

Correlation coefficients (not tabulated here) were also calculated, 
using incidence of persons on poor relief (I 93 1 -33) in place of sub
standard housing incidence. These comparisons corresponded to those 
of Tables 13 and 14, except that no correlations were made for the 
period 1911-13 to I931-33 apart from percentage-rates of decline 
lor young women, aged 15 to 2-l years. As in Table I4, two series 
were computed, a principal series using al176 boroughs, and a second, 
contraned series with exclusion of boroughs having less than twenty 
de<~ths. In the principal series none of the correlation coefficients 
was significant, while in the contracted series the only significant 
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coefficient (-·284 ± ·134) was for females aged 15 to 24 years fm 
percentage-rates of decline over the period 191 1-13 to 1931-33. 

From the above simple coefficients (including also those of th< 
contracted series), partial correlation coefficients were calculatec 
between the decline in respiratory tuberculosis mortality and pom 
relief incidence, sub-standard housing incidence being held constant, 
and between the decline in tuberculosis mortality and sub-standard 
housing incidence, poor relief incidence being held constant. The 
ages and periods corresponded to those stated in the preceding para
graphs. The results (not tabulated here) showed that the single 
significant simple correlation coefficient found between the per
centage decline in respiratory tuberculosis mortality and poor relief 
incidence was reduced to insignificance, while those that were 
insignificant remained so. On the other hand, the significant simple 
coefficients found between percentage and absolute rates of decline 
in respiratory tuberculosis mortality and sub-standard housing 
incidence among young adults of both sexes remained significant, 
while those that were not significant failed to become so. 

(ii) Group-averages.-The comparisons of Tables 13 and 14 were 
expanded, and additional information obtained, by using the supple
mentary method of group-averages of mortality, the four groups of 
boroughs having the same composition as for Table 10. It should 
be noted that the average rate of decline of mortality for each group 
of boroughs, and for all the 76 boroughs taken together, was obtained 
by averaging the rates of the individual boroughs at the beginning and 
end of the period concerned and taking the difference, and not by 
averaging the rates of decline of the individual boroughs. 'Weighted 
averages were calculated as well as simple averages so as to mitigate 
the idiosyncrasies of particular boroughs, especially the smaller ones. 
The comparisons between the absolute rates of decline in mortality 
from respiratory tuberculosis over the periods 19II-13 to 1931-33 
and 1921-23 to 1931-33 and the incidence of sub-standard housing 
conditions in 1931 are shown in Table 15. Similar comparisons are 
set out in Table t6, using the percentage-rates of decline in mortality 
in place of the absolute rates. The second method is probably the 
more informative for comparing improvements, and more impor
tance should probably be attached to the results so obtained. 

Examination of Tables 15 and r6 brings out the following points: 

(1) (see Table 16). When all the i6· county boroughs are taken to
gether, the percentage-rates of decline in respiratory tuberculosis mortality 
among young men and women, aged 15 to 24 years, between I g I I...: 1 3 
and 1931-33 (1·2 and r·o~~ per <J.ll-!lllffi for men, and 0·2 and o·o~,~ per 
annum for women) were Iess-in the case of women markedly less-than· 
those for any orher age-group of the same sex. The same point has been 
briefly referred to in Chapter I (p. 8 and Chart 2). 

For the decade 1921-23 to 1931-33 similar differences are shown, with 
the exception that there was a smaller percentage-rate of decline in 
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mortality among males aged 45 yean and over than among young adult 
males. The occurrence of a recent diminution in the rate of decline in 
respiratory tuberculosis mortality among the older men was pointed out 
for the country as a whole in Chapter 1. 

(2) {see Table 16). When the county boroughs are considered in 
groups, based on their housing conditions in 1931, it can be seen that among 
males aged 15 to 24 years in the best-housed group of boroughs (Group 4), 
the percentage-rate of decline in respiratory tuberculosis mortality between 
1911-1:3 and 1931-33 was approximately the same as that among the 
male older age-groups (25 to 44 years and 45 years and over) in the same 
group of boroughs, but was smaller than that among the male younger 
age-groups (o to 4 and 5 to 14 yearsj. Among females aged 15 to 24 years 
in Group 4, the percentage-rate of decline in respiratory tuberculosis mor
tality between 1911-13 and 1931-33 was smallerthan that among the other 
female age-groups, both older and younger, in the same group of boroughs. 
The inferiority in the rate of decline for young adults is also present in 
each of the other three groups of boroughs (Groups 1, 2 and 3), where, 
in both sexes, it is evident by comparison with all the other age-groups 
in the borough group concerned. 

What is more important to note, however, is that this relative smallness in 
percentage-rate of decline in mortality among young adults, in comparison 
with the other age-groups, is much more marked in the worst-housed 
group of boroughs (Group 1) than in the best-housed group (Group 4). 
In this connection it may be observed that young adult males in Group 1 

showed scarcely any decline in mortality over this period (0·2 [simple] and 
o·t [weighted] % per annum), while young adult females actually showed 
a considerable rise (0·7 [simple] and o·s [weighted] % per annum); 
indeed it is only in Group 4, containing the best-housed boroughs, that 
young women showed any substantial decline ( 1 ·1 [simple and weighted] 
~;. per annum). 

The smallness of the percentage-rate of decline in the respiratory tuber
culosis mortality among young adults, as compared with other age-groups, 
for all 76 county boroughs taken together over the period 1911 to 1933 
appears, therefore, to be dependent upon all four groups of boroughs. The 
contributions are, however, very unequal, those of the worse-housed 
groups of boroughs being the greatest. 

Consideration of the period 1921-23 to 1 931-33 leads to similar con
clusions, allowing for the peculiar course pursued by the mortality among 
m~n aged 45 years and over during this decade (seep. 32, para. ( 1) ). 

(3) (see Tables 15 and t6). A marked inverse relationship can be 
seen between the incidence of sub-standard housing conditions ( 1931) 
in the four groups of boroughs and both the absolute and the percentage
rates of decline in respiratory tuberculosis mortality over the period 
19!1-13 to 1931-33 among young adults of both sexes, aged 15 to 24 
years, when calculated both upon simple and upon weighted arithmetic 
avera({cs. A similar relationship, though somewhat less marked, is also 
seen for the decade 1921-23 to 1931-33. In the other age-groups, on the 
othf"r hand, such relationship between the housing conditions and rates 
of decline in mortality is absent or inconsistent. Among females (other 
than· 15 to 24 yearsj no relationship is present, while, although it does occur 
among males of certain other age-groups(o to 4, 5 to 14 and 25 to 44 years), 
it has an inconstant distribution. For example, in males aged 5 to 14 
years the relationship is seen for the ~rcenlage-rates of decline, but not 
for the absolute rates; while in the age-group 25 to 4-1- years the relation
ship is present for both the absolute and percentage-rates of decline over 
the period 1911-13 to 1931-33 when based upon simple averages, but 

"l 
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not when based upon weighted averages, and is not found by either form 
of calculation for the period 1921-23 to 1931-33· 

The possibility of a relationship between housing conditions and per
centage-rate of decline in mortality among males aged 5 to 14 years was 
not determined by the complementary method of correlation (see Table 
14), because it was not considered desirable to include this age-group 
in that table owing to the exceptional variability of the mortality data 
(seep. 31). While such a relationship is suggested by the method of group
averages, its absence when abso]ute rates of decline are considered, as 
well as its absence among young females of the same age-group living in 
ostensibly similar environment, throws doubt on its essential significance. 

On the whole, therefore, the results obtained by group-averages 
are in satisfactory agreement with those obtained by the method 
of correlation. 

IV. DISCUSSION. 

For the different county boroughs at the triennium 1931-33 a 
relationship between poverty (as assessed by three social measures
poor reliefincidence, social index and sub-standard housing incidence} 
and the levels of phthisis mortality, for both sexes and at most ages, 
appears to be demonstrated both by simple correlation and by 
group-averages. The relationship is strongest for housing and 
weakest for poor relief. With housing, furthermore, some degree of 
relationship has also been demonstrated by similar methods between 
its levels and those of phthisis mortality at dates as far back as 
191 I, the earliest year at which relevant statistics became available. 

It has been pointed out (p. 28) that while housing may be regarded 
in the broad sense as reflecting poverty in general in the various 
boroughs, it also possesses a special significance in the epidemiology of 
respiratory infection as indicating the closeness of personal contact 
prevailing among the inhabitants, and consequently the risk of their 
contracting infections conveyed by droplets. For this reason the 
results obtained by partial correlation appear to have a particular 
interest. The finding that the relationship between phthisis mortality 
and sub-standard housing incidence is maintained at a high degree 
of significance when the other two measures of pm·erty are held 
constant does suggest that the differences in level of phthisis mortality 
from one county borough to another during ·recent years can be 
partly accounted for by differences in the locally prevailing inade
quacy of housing conditions in the narrow or more specific sense 
suggested above. Though the validity of this suggestion depends upon 
how far the process of partial correl&tion has in fact remoyed the . 
influence of differences of poverty, the maintenance of the housing
phthisis correlations at a high degree of significance when poor relief 
incidence and social index are held constant together (second order 
partial correlation) as well as separately (first order partial correla-· 
tion}, seems to place the importance of the factor of closeness of 
personal contact upon a fairly firm foundation. 

On the other hand, the evidence from partial correlation that 
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poverty contains other factors, besides that of closeness of personal 
contact, concerned in influencing the local levels of phthisis mortality 
is much more slender. When housing is held constant, the great 
majority of the phthisis-poor relief and phthisis-social index correla
tions are reduced to insignificance, though the uniformly positive 
small coefficients may suggest an association on a very low level. 
Only for young women (social index) and for older men (social index 
and poor relief) do the correlations remain significant. Since, how
ever, it is uncertain whether holding housing constant in the process 
of partial correlation may not have removed other factors in poverty 
besides that of closeness of personal contact, it would be dangerous 
to infer that, for example, fatigue and sub-optimal nutrition are not 
operative a• a:tiological factors in phthisis mortality in the English 
county boroughs at the present time. 

The coefficients of regression serve to extend the conclusions 
drawn as to the relationships between the housing conditions and the 
local levels of phthisis mortality in the county boroughs. The higher 
values found for young adults suggest that the latter have been more 
sensitive, as regards phthisis, to housing conditions than have persons 
of other ages. 

The existence of a strong inverse relationship between the recent 
rates of decline in phthisis mortality among young men and women in 
the different county boroughs and the local incidence of sub-standard 
housing ( 1931) may similarly be interpreted to mean that the local 
differences in the rates of decline in phthisis mortality among young 
adults can, like the ac/ualleuels of their mortality, be partly accounted 
for by the local levels of housing conditions, which latter have 
persisted with little relative change since 1911 at least. Furthermore, 
the contrast shown by the less definite relationship among other 
age-groups supports the view that the young adult age-group is 
srlrctivt!y sensitive to housing. A similar suggestion that young 
women arc especially sensitive to general social and economic 
conditions was advanced in Chapter 2 when discussing the courses 
of standard ofliving and phthisis mortality in the country as a whole 
during the past ninety years. 

An important corollary follows from the finding that the associa
tion between inadequate housing and poor improvement in phthisis 
mortality is much stronger for young adults than for other age
groups. It is that the unfortunate retardation in phthisis mortality 
decline among young men and women for all 76 county boroughs 
taken together (sec Chart 2), while contributed to by all four borough 
groups, is more especially the result of the deplorably slow decline 
in mortality-more or less peculiar to this age-groujF-in a number of 
particularly ill-housed boroughs. In these ill-housed boroughs there 
was scarcely any decline in the phthisis mortality of the young men 
bet ween 191 1 and 1933, while among the young women a definite 
and not inconsiderable increase in mortality was actually recorded. 
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V. SUMMARY OF CHAPTER 3· 

1. The mortality from respiratory tuberculosis at various ages in 
the different English county boroughs has been examined in relation 
to certain local social conditions. The social statistics mainly used 
have been: the incidence of persons on poor relief, the proportion 
of males in the lower economic grades (Stocks's social index), and the 
proportion of persons living under sub-standard housing conditions 
(more than two per room). The statistical method used has been 
mainly that of correlation, supplemented by a\'erages of mortality 
calculated for borough groups. 

2. A moderate degree of inter-correlation has been found between 
the above three social measures. 

3· A relationship has been found between each of the three social 
measures and respiratorytuberculosismortality in 1931-33at most ages 
for both sexes. The relationship is strongest for housing and weakest 
for poor relief incidence. It is inferred that differing prevalence of 
poverty from one county borough to another is partly responsible for 
their differing levels of respiratory tuberculosis mortality. 

4· The above relationships have been analysed further, by the 
method of partial correlation, in the hope of distinguishing the 
influence of certain of the components of poverty. \Vhen differences 
in poor relief incidence and social index between the county boroughs 
are excluded in this way, the relationship between local sub-standard 
housing incidence and local respiratory tuberculosis mortality 
remains evident. Conversely, when housing differences are excluded, 
only a small relationship remains between respiratory tuberculosis 
mortality and both poor relief incidence and social index. From 
these findings it is inferred that differences in average closeness of 
personal contact between inhabitants from one county borough to 
another-which, it is presumed, is measured with some degree of 
directness by the proportion of persons living under sub-standard 
housing conditions--are an important factor in determining the 
different levels of respiratory tuberculosis mortality in these places. 
On the other hand, factors in poverty apart from closeness of personal 
contact would seem, upon the evidence of these partial correlations, 
to be ofless importance. · 

5· An inverse relationship has been found between the different 
rates of improvement in respiratory tuberculosis mortality in the 
various county boroughs from tgii to 1933 and the proportions· 
of their inhabitants living under sub-standard housing conditions. 
This relationship, however, is stronger Tor young men and women 
than at other ages, suggesting that young adults are peculiarly 
sensitive, as regards respiratory tub.,rculosis, to the housing conditions . 
of the towns in which they live. 

6. The retarded decline in respiratory t,uberculosis mortality of young 
adults, as compared Y.ith other age-groups, is recognizable in most 
of the county boroughs, though there are marked differences from one 
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to another. These differences are in part due, it is inferred, to differ
ences in the housing conditions of these boroughs. In a large group of 
particularly ill-housed boroughs the respiratory tuberculosis mortality 
for young men has shown practically no decrease, and that for young 
women an actual increase, between 1911 and 1933. 

TABLES TO CHAPTER 3· 

TABLE 6.-Correlation Coefficients (r) between Returns for various Social 
Conditions (x andy) in English County Boroughs or Poor-Law Unions. 

Social conditioru. Corrdatiom, etc. 

No. (<) ( y) '•.v ± S.E., M, M, 
I. Poor Rrlief (1931-33} Poor Relief ( 1930) +·93sl I 324 248 
•• Poor N.dief(1930) Poor. Law Relief { !929) T'll73 ±'I2~· 248 ., . 
3· Poor-Law Rdief ( 1929) Poor-Law Relief( 1922) +·ssoj "I .,. 447 
4· Poor-Law Relief ( 192:1) Poor Relid( 1931-33) +·556 447 324 
5· Poor Rdicf (June", 1931) L' nemployment (june, 

f93t1 +·34"1 J 248 232 
6. Poor Relief (Sept., 1932) Unemployment (Sept., 

1932) + .353 ·±. !!8l 328 239 
1· Poor Rdief (Dec., 1933) Llnemployment (Dec., 

+·407J 391 1933) 184 8. Poor RdiC"f(1931-33) Social Index ( J 931) 358 
9· Poor Rdid(1931-33) Sub-Standard 

Housing (1931) 326 ,.9. 
10. Poor ltr.licf ( 1930) Sub~Srandard 

+·4591 . J26 

+·~ J 
+·420 J±·ll5l Housing { 193 J) 246 ,.9. 

11. Social Ind~x (1931) Sub-Standard 
Housing (1931) +·s6g 358 ,.92 

1 :;z. Sub-Standard Hou!ting Sub-Standard 
(1!}31} Housing ( 191 J) 8·9• 

t 3· Sub..Standard Homing Population pf"r Dwell-
+·gfh l r'·g2 

(1931) ing (1931) • +·570 ·±·115. ,.92 4"l:Z 
14, Sub-Standard Housing Population per acre 

+·•o8J l,.9. (1931} 1•931) 19"4 

:'\ns. ExPLANATORY NoTES. 

1-4. Poor Relief ( 1931-33): Total number of persons, per 10,000 
population, in receipt of poor relief in each county borough; 
mt""an of returns fi)r the twelve quarters, ~larch, 1931 to 
Decrmber, 1933· 

Poor Rdief(1930): As above, but mean of returns for the four 
quarters, June, 1930 to 1\Iarch, 1931. 

Poor-Law Relief(1929): Total number of persons, per ro,ooo 
population, in receipt of poor-law relief in each poor-law 
union; mean of returns for the four quartt"rs- of I 929. 

Poor-Law Relief ( 1922): As above, but mean of returns for the 
four quarters of 1922. 

County Boroughs: 65 of the 76 selected English county boroughs. 
The 11 excepted county boroughs are Blackpool, Bootie, 
Bournemouth, Liverpool, St. Helens, Smethwick, South
end-on-Sea, Southport, Stoke-on-Trent, Wallasey and 
York (s~e AppPndix, p. 144). 

Jloor-Law Unions: 65 poor-law unions corresponding in name 
to the above-mentioned 65 English county boroughs. 

5-7. Poor Rdicf(Specificd Quarters): Total number of persons, per 
to,ooo population, in receipt of poor relief in the specified 
quarters of 1931, 1932 and 1933 in each county borough. 

Unemployment (Specified .'\lonths): Number of unemployed 
p{'rsons, pt'•· 1 o,ooo insure-d population, on the registers of 
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Employment Exchanges on a certain day in the specified 
months of 1931, 1932 and 1933 in each county borough. 

County Boroughs: 73 of the 76 selected English county boroughs 
(Bootie, Tynemouth and West Ham omitted, see Appendix, 
p. 145)-

8-11. Poor Relief(1931-33): See Notes 1-4 above. 
Poor Relief(1930): See Notes 1-4 above. 
Social Index (1931): Proportion, per rooo of occupied (in

cluding unemployed) males, aged 14 up, whose occupation 
places them in social classes IV and V, in each county 
borough; returns at census in r 931. 

Sub-Standard Housing (1931): Incidence of sub-standard 
housing conditions measured upon the basis of the " more 
than two persons per room" census density standard; 
i. ~. percentage of the population in private families 
living at a h more than two persons per room" density, 
in each county borough; returns at census in 1931. 

County Boroughs: The 76 selected English county boroughs. 
12-14. Sub-Standard Housing ( 1931): See Notes 8-11 above. 

Sub-Standard Housing (1911): As in Notes 8-11 above, but 
returns at census in rgr 1. 

Population per Dwelling ( 1931) : Population per occupied 
dweUing in each county borough; returns at census in 1931. 

Population per Acre {1931): Population per acre in each county 
borough; returns at census in 1931. 

County Boroughs: The 76 selected English county boroughs. 
r ;q· Symbol for correlation coefficient. Correlation coefficients 

having values exceeding uvice their standard errors are 
regarded as significant and are printed in heavy type. 

S.E.,. Symbol for standard error ( 1 fvf n-1) of correlation coefficient. 
M. ,w,. The simple arithmetic average, for all county boroughs or poor

law unions taken together, of the values of the x andy 
variables, respectively. 

TABLE 7 .-Correlation Codficienls ( r) between various Social Conditions 
(Incidence '![Persons on Poor Reliif [1930 and 1931-33], Stocks's 
Social Index [I 931], Incidnu:e of Sub-Standard Housing Conditions 
[1931]) (x) and Mortality from Respiratory Tuberculosis at specified 
Ages (1931-33) (y) in English County Boroughs. 

Social conditions. Ag:r:-:ll"roups. 

{Jl'.} ~ .. s-:+- t .... -'24- :15-4~- .;~and ove; 

MALES. 
Poor ReJit-f ( 1930} 

'"" +"43• +"292 +"374 +"245 +"283 
Poor Relief ( 1931-33} •., +"332 -i--"218 +"349 +"240 +"330 
Socia} Index (1931). 

'"' +"409 +"477 +"454 +"319 +"377 
Sub-Standard Housing (I 931} .. , +"529 +·6?g. +· 5os +"46o +"135 

Mean R.T.M. (1931-33) If 7 92 136 143 
FEMALES. 

Poor Relief ( 1930) . 
'"" + ·•4" +"327 +-340 +-372 + "'232 

Poor Relief ( 1931-33) '<> +·•87 +"244 +·•911 +"3U +:235 
Social Index (1931). r., +"245 +"393 +"593 +"370 +·•86 
Sub-Standard Housing (1931) 

'"" +·~ +·667 +•663 +"5•4 +"237 

Mean R.T.M. (1931-33) 9 !4 rr8 94 48 
~iean Poor Relief ( 1930) 246 

( '931-33) 326 
Mean Social Index ( 1931) . . 358 
Mean Sub-Standard Housing { 1931) 7"92 
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ExPLANATORY NoTES. 

Poor Relief(1930 and 1931-33): See Table 6, Notes 1-4. 
Social Index ( 1931): See Table 6, Notes 8-11. 
Sub-Standard Housing (1931): See Table 6, Notes 8-11. 
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Respiratory Tuberculosis (1931-33): Death-rate from respiratory tuber
culosis, per 1 oo,ooo living, in each specified age-group in each borough; 
mean annual death-rate for the triennium 1931-33· 

English County Boroughs: The 76 selected English county boroughs. 
r,v: See Table 6, Notes. Significant coefficients printed in heavy type. 
Standard Error: See ibid. Throughout this table it has the value of± ·115. 
Mean R.T.M.: The simple arithmetic average, for all boroughs taken to-

gether, of the mean annual death-rates from respiratory tuberculosis 
in the various boroughs. 

Mean Poor Relief: The simple arithmetic average, for all boroughs taken 
together, of the means of the returns for the four quarters June, 1930 to 
March, 1931, and for the twelve quarters March, 1931 to December, 
1933, in the various boroughs. 

Mean Social Index: The simple arithmetic average, for all boroughs taken 
together, of the values of Stocks's Social Index, 1931. 

Mean Sub-Standard Housing: The simple arithmetic average, for all 
boroughs taken together, of the returns for the sub-standard housing 
in the various boroughs at the census, 1931. 

TABLE B.-Correlation Coejjicients (r) between Incidence of Sub-Standard 
Housing Conditions (I9II to 1931) (x) and Mortality from Respiratory 
Tuberculosis at specifod Ages ( 191 I to 1933) (J) in English County 
Boroughs. 

O•tu. 
AICt!-ffn>OPI, 

o-•. ,- .•. 13-'2-t,. 'l!)-4+ 45 and over 

MALES. 

1911 and '·• +·os3 +·358 +·tog -"114 +-o•o 
tgll-13 Mean R.T.M. 38 19 120 213 228 

1921 and r,, +·3u +·6•7 +·3•6 +·zt8 +·•n 
1 9~H-~3 Mean R.T.M. 19 13 112 169 162 

(1926 and ,., ( + -6o8) 
1!):1:6-::8) Mean R.T.M. (g8) 

1931 and r"' +·5•J +·679 +·568 +·460 +"135 
1931-33 Mean R.T.M. 1l 7 92 I:Jti 143 

fEMALES. 

l!jll and ,., +·:.tot +"-195 +·•73 +·•n: +"'97 
lgtl-13 Mean R.T.M. 38 35 ... 142 94 
1921 and r., +"431 +-6sg + '29:3 +"418 +-o76 
19~1-23 Mean R.T.M. lti •ti 124 u6 66 

(19:26 and r., ( +·s8o) 
tg>Jti-:~:B) MeanR.T.M. ( 122) 

ll}31 and r., +'496 +-667 +-66J +·s•4 +·•37 
•9:11-33 Mean R.T.M. 9 14 !18 94 48 

Mean Sub-Standard Housing: 
1911 B·g• 
19'J:I 10'52 

(1926 9"22) 
1931 7'92 
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ExPLANATORY NoTES. 

Sub-Standard Housing: As in Table 6, Notes 8-11, but returns at censuses 
in 1911, 1921 and I93I, and mid-censal mean for I926. 

Respiratory Tuberculosis: As in Table 7, Notes, but mean annual death
rate for each of the triennia I9II-I 3, 1921-23, I926'-28 and I93I-33· 

English County Boroughs: The 76 selected English county boroughs. 
Dates: The first date given refers to housing, and the second to the 

triennium for respiratory tuberculosis mortality. 
rxy: See Table 6, Notes. Significant coefficients printed in heavy type. 
Standard Error: See ibid. Throughout this table it has the value of± ·I I5. 
Mean R.T.M.: See Table 7, Notes. 
Mean Sub-Standard Housing: The simple arithmetic average, for all 

boroughs taken together, of the returns at the respective dates in the 
various boroughs. 

TABLE g.-Respiratory Tuberculosis Mortality (I 93 I -33), by Sexes and at 
certain Ages, in Four Groups rif English County Boroughs arranged in 
order rif their Incidence rif Persons on Poor Relief (I 93 I -33). 

Group Age-groupo. 
of ---~ ·~ 

Boroughs. ~ .. S"-I<Ji. 15-24- .,_... 45 and ovu. Ail ageL 

MAus. 

(Simpl~ arithm~tic average.) 

I 18 10 !t6 156 174 "4 
2 15 10 1o8 136 148 102 
3 9 6 79 136 142 95 
4 5 5 78 125 124 88 

AU boro's It 7 92 136 143 97 

(\Veighted arithmetic average.) 
I 18 10 "9 162 193 121 
2 18 10 107 140 162 107 
3 II 6 84 136 '57 101 
4 6 5 79 125 "3 88 

All boro's '4 8 g8 143 162 lo6 

FEMALES. 

(SimpJe arithmetic average.) 

15 20 '39 IOJ 54 75 
2 9 16 131 112 53 74 
3 10 13 109 8g 47 63 
4 6 9 106 Ill 41 57 

AII~boro's 9 14 118 94 48 66 

(\Veighted arithmetic average.} 
I 15 19 '4<> lo6 sa 77 • II 16 134 flO 52 75 
3 ll 10 to8 94 54 66 
4 5 9 102 81 4' 57 

All boro~s II 14 122 g8 52 6g 
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EXPLANATORY Nom. 
Respiratory Tuberculosis: D.-ath-rates from respiratory tuberculosis, 

per wo,ooo living, in each specified age-group in each group of 
boroughs; the rates computed for each group of boroughs being simple 
and weighted arithmetic averages of the mean annual death-rates for 
the triennium 1 931-33 in the various individual boroughs composing 
the particular group. The figures for "all boro's" were obtained 
similarly by treating the 76 boroughs as a single group. 

Poor Relief ( 1931-33): See Table 6, Notes 1-4. 
County Boroughs: The 76 selected English county boroughs. 
Groups of Boroughs: 

Group 1 (those with poor relief incidences [ 1931-33] of over soo): 
Shefli.-ld (947), Lincoln (839), Liverpool (749), Norwich (695), 
Gateshead (681 ), Bootle (665), Newcastle-on-Tyne (640), Manchester 
(626), Kingston-on-Hull (6os), West Ham (58o), Rotherham (565), 
Sunderland (561), Derby (5o1). 

Group 2 (those with poor relief incidences [1931-33] 500 to 325): 
Nottingham (466), St. Helens (463), Grimsby (443), Birkenhead 
(439), Walsall (413), West Hartlepool (394), Wakefield (387), Black
burn (377), Wigan (377), Smethwick (365), lpswich (357), Leeds 
(355), South Shields (348), Salford (342), Northampton (334), Great 
Yarmouth (333), .Middlesborough (330). 

Group 3 (those with poor relief incidences [1931-33] 325 to 200): 
Bristol (320), Stoke-on-Trent (320), Bradford (318), York (318), 
Plymouth (313), Tynemouth (303), Burnley (290), West Bromwich 
(286), Barrow-in-Furncss (280), Southampton (28o), Bury (250), 
Warrington (249), Rochdale (237), Bolton (231), Worcester (230), 
Oldham (229), Eastbourne (227), Leicester (225), Chester (219), 
Brighton (217), Burton-on-Trent (214), Birmingham (208), Waiver
hampton (203), Southend-on-Sea (202). 

Group 4 (those with poor relief incidences [1931-33] of below 2oo): 
Huddersfield (198), Bath (191), Dudley (191), Reading (189), 
Dewsbury (176), Croydon (173), Stockport (16g), Darlington (168), 
Southport (168), Canterbury (166), Hastings (165), Gloucester (162), 
Portsmouth (159), Wallasey (153), Blackpool (146), Bournemouth 
(145), Preston ( 145), Exeter (132), Carlisle (127), Coventry (124) 
Halifax (94), Oxford (72). 
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TABLE w.-Respiratory Tuberculosis Mortality (1911 to 1933), by SexeJ 
and at certain Ages, inFourGroups of English County Boroughs arrangeo 
in order if their Incidence if Sub-Standard Housing Conditions (I 931). 

Daoa G~p Age-groups. 
r~ of r ~ 

R.T.M. Boroughs. ..... 5-14 . 15-24- 2"5-44· 45 and over. An ages. 

?\{ALES. 

(Simple arithmetic average.} 
1911-13 I 39 26 123 201 221 '33 

2 # 23 124 213 262 146 
3 32 '5 Jl2 218 245 '43 
4 36 IS I23 2I6 194 •36 

All boro•s 38 '9 120 212 228 139 
1916-18 I # 42 ( 121) (214) 227 •43 

2 44 37 { "7) (235) 2SB '57 
3 27 26 (114) (196) 242 I42 
4 28 15 ( 117) (211) r8r 132 

All horo's 35 29 ( 117) {212) 224 142 
1921-23 27 22 120 174 167 "5 

2 26 15 120 185 '93 125 
3 17 II 104 158 167 110 
4 10 7 106 162 132 102 

All boro•s '9 13 112 r6g 162 ll2 
1926-28 I 33 18 122 '54 151 roB 

2 2I 12 112 •sB 190 "7 
3 r8 8 84 138 '55 100 
4 10 8 83 '49 126 95 

All boro's 20 II 98 149 152 104 
'931-33 1 '9 15 "7 155 '43 105 

2 12 9 101 146 177 110 
3 B 5 g, 124 I43 93 
4 6 3 75 l26 122 87 

All boro's II 7 92 136 '43 97 

('Weighted arithmetic average.) 
1911-IJ I 44 ., '3' 237 276 '55 

2 45 2l l23 232 295 159 
3 38 ,, 112 228 280 155 
4 35 15 l22 .,, rg6 '34 

All boro's 4' 21 l21 228 266 152 
Jgt6-I8 1 52 43 (132) (245) 274 r6s 

2 53 34 ( 117) (246) 283 <67 
3 35 28 ( "7) (209) 274 155 
4 28 17 (liS) (210) !87 133 

All boro's 44 32 { 121) (229) 259 '57 
Jg'll-23 3' 20 '35 rg6 '94 130 

2 •s I3 ll2 r88 202 l27 
3 21 II 114 170 192 l22 
4 '3 8 100 16J '39 '04 

All hero's 24 '4 "' l8o 184 122 
1926-28 1 35 18 128 175 !84 l23 

2 22 10 100. <6o 193 "7 
3 21 8 95 149 182 113. 
4 11 8 8; '49 128 g6 

All boro•s 24 1 1 103 '59 175 "3 
'931-33 20 14 129 <66 172 u8 

2 '5 7 97 l40 •8• rog 
3 10 6 84. '35 162 102 
4 6 3 79 128 126 go 

All boro':! '4 8 q8 '43 r62 100 
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TABLE 1 (}----(coni.). 

o .... Group Age-groups. 
fM "' ~ 

---- ___ , ____ 
R,T.M. Borou~rl,., ..... !;-l.f. 15-24< 25-.u- <l5 and over. AU aget. 

FEMALES. 

1911-13 45 45 
(Simple arithmetic average.) 

137 165 !o8 109 
2 44 44 "9 143 97 98 
3 37 3• l2:l '33 99 95 
4 29 24 112 131 74 86 

AU boro's 38 35 122 142 93 g6 
1gr6-18 39 72 !72 189 g6 127 

• 4' 6• t67 161 102 118 
3 32 40 I 57 158 94 110 
4 23 43 135 144 89 101 

AU boro's 33 53 •s6 162 94 113 
1971-:23 27 39 137 130 66 8g 

• 15 33 136 124 74 87 
2 '4 19 Il9 108 66 77 
4 9 18 110 104 6o 7• 

AU bora's 16 26 124 116 66 8o 
1926-78 I 24 33 IsS 119 s6 86 

2 •• 24 120 110 6o 76 
3 IJ 15 118 95 53 68 
4 10 II g6 94 52 64 

AU hom's 16 20 ... 103 55 73 
'931-33 16 24 '55 Ill 53 Ba 

2 9 14 124 96 52 68 
3 8 10 114 8g 44 62 
4 6 9 88 8s 44 56 

AU bora's 9 '4 118 94 48 66 

(Weighted arithmetic average.} 
Jgtt-13 44 so 138 178 122 117 

2 44 40 113 138 105 97 
3 38 33 122 142 106 100 
4 27 25 118 132 77 88 

AU boro's 39 JR 123 !.JB IOJ 101 
1916-18 46 75 !86 196 110 136 

2 4' 52 ·~8 '55 97 112 
3 32 45 t6:z 156 lUI 114 
·} 22 42 143 146 91 !Of 

All boru's 37 55 !63 164 100 117 
1921-23 I 25 37 1:}0 138 ,a g6 

2 '9 29 128 116 70 8J 
3 •7 20 129 114 ,. 82 
4 9 19 I t6 108 62 75 

Ail boro's 19 27 132 119 70 84 
19'16-'.18 I 28 3' r;,S 122 6g go 

2 t6 l9 117 105 Go 73 
3 16 15 124 99 57 72 
4 12 II 104 g8 54 67 

All born'• 19 20 127 106 6o 76 
193•-33 I 16 23 1j'l 115 62 BJ 

2 .. II 117 94 53 67 
3 10 10 120 95 49 67 
4 7 10 93 87 45 ss 

Alllh)ro'!!. II •4 l~:.l 98 52 6g 

ExPLANATORY NoTES. 
R~piratory Tuberculosis: As in Table 9, Notes, but for the triennia 

1911-t3, tg16-18, 1921-23, 1926-28 and 1931-33. 
Sub-Standard Housing (1931): See Table 6, Notes 8-t 1. 
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Dates for R.T.}.[.: The dates refer to the triennia for respiratory tuber
culosis mortality. 

County Boroughs: The 76 selected English county boroughs. 
Groups of Boroughs: 

Group 1 (those with sub-standard housing incidences [1931] of 
over ro %) : Sunderland (29·3), Gateshead (28·6), South Shields 
(26·3), Tynemouth (24·2), Newcastle-on-Tyne (23·3), West Ham 
(I7·s), West Hartlepool (16·7), St. Helens (r6·4), Middlesborough 
(14·9), Dewsbury (13·9), West Bromwich (13·2), Stoke-on-Trent 
(r2·4), Wigan (II·s), Dudley (11·3), Carlisle (w·g), Liverpool (ro·g), 
Plymouth (w·s), Halifax (10·1). 

Group 2 (those with sub-standard housing incidences [1931] of 10 
to 7 %) : Darlington (9·8), Salford (9·6), Bootie (9·5), Warrington 
(9·4), Birkenhead (9·3), Chester (9·1), Walsall (8·8), Wakefield (8·3), 
Leeds (8·2), Sheffield (8·2), Kingston-on-Hull (8·r) Huddersfield 
(7·9), Rotherham (7·3), Birmingham (7·1), Barrow-in-Furness (7·0). 

Group 3 (those with sub-standard housing incidences [1931] 7 to 
4 ~~): Bradford (6·g), York (6·9), Manchester {6·7), Wolverhampton 
(6·s). Oldham (6·2), Stockport (5·7), Bristol {5'3), Rochdale (5·2), 
Worcester (s·r), Bolton (yo), Grimsby (4·9), Bury (4·6), Smethwick 
(4·6), Preston (4·5), Brighton (4·4), Burnley (4·2), Coventry (4·2), 
Nottingham (4·1), Canterbury(4·o), Exeter (4·o),Southampton (4·0). 

Group 4 (those with sub-standard housing incidences [ 193 1] of 
below 4 °~): Gloucester (3·g), Hastings (3·8), Lincoln (g·8), 
Burton-on-Trent (3·7), Great Yarmouth (3·5), Norwich (3·5), 
Croydon (3·4), Oxford (3·4), Blackburn (3·3), Reading(3·3), \\'allasey 
(3·3), Portsmouth (3·2), Derby (3·1), Bath (2·g), Eastbourne (2·7), 
Blackpool (2·5), Southport (2·4), Southend-on-Sea (2·3), Ipswich 
(2·2), Leicester (2·2), Northampton (2·o), Bournemouth ( t·s). 

TABLE 1 t.--Coefficients of Partial Correlation between various Social 
Conditions (Incidence of Persons on Poor Reliif [1930 and 1931-33], 
Stocks's Social Index [1931], Incidence of Sub-Standard Housing 
Conditions [ 193 I]) and Mortality from Respiratory Tuberculosis at 
specified Agts (1931-33) in English County Boroughs. 

Social cG1nd.itiow. Age.grou.,. 

Pnmary variable. Variable held comtanl, o-•. ,_, .. ··- 25-44· 
.. ~d 

o':er. 
MALES. 

Poor Relief ( 1930) Housing (1931) +"271 +·oto +· t82 +·o64 + ":257 
Poor Relief { t 931-33) Housing ( 1931) +• 181 -'034 +'191 +·ogg +-304 
Social Index (1931} Housing (1931) +"155 +"150 +·•93 +'079 +·368 
Housing ( 193 I ) Poor Relief ( 1930) • +'425 +·~· +'488 +'4o6 -'004 
Housing (1931) Poor Relief (1931-33) -t- ·4u6 +'659 +'500 + . .f.ll +"020 
Housing ( 1931) Social Index ( 1931) +'395 +·564 +"42Z +'357 -'104 
Housing { 193 f) Poor Relief(1931-,33) 

and Social Index { 1931 ) + ';JBI +·s6g +'4"9 +'a47 - '13.2 

FEMALES. 
Poor ReJief(1930) . Housing (1931) +'043 +"070 +'100 +":201 -f'JSO 
Poor Relief {1931-33) Housing ( 1931) +·o13 +·oto +·oBg +·r6o +' t66 
Social Index ( J 931) Housing ( 1931 ) : -'052 +'0:23 +'351 +"Ill +"I90 
Housing ( 1931 ) Pooc Relief ( 1930) +'447 +·6•7 +'607 +'424 +"158, 
Housing (1931) Poor Rdief(1931-33} ..J,..•467 +'640 +'624 +'454 +·•69 
Housing {1931) Social Index{1931) . +'447 +·sB6 +'49• +'391 +'094 
Housing ( 1931) Poor Relief{ 1931-33) 

a~d Social Indext 1931} +"441 +'582 +'490 +'383 +'079 
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EXPLANATORY NOTES. 

Poor Relief( 1930 and 1931-33): See Table 6, Note< 1-4. 
Social Index (1931): See Table 6, Notes 8-l!. 
Sub-Standard Housing (1931): See Table 6, Notes 8-!l. 
Respiratory Tuberculosis (1931-33): See Table 7, Notes. 

45 

English County Boroughs: The 76 selected English county boroughs. 
Coefficient of Partial Correlation: Significant coefficients (more than 

twice their standard errors) are printed in heavy type. 
Standard Error: See Table 6, Notes. Throughout this table it has the 

value of± ·115. 

TABLE 1 2 .-Coiffzcients of Regression (b) of Respiratory Tuberculosis 
Mortality at .rpecified Agts (191 I to 1933) (J) upon Incidence of Sub
Standard Housing Conditions (1911 to 1931) (x) in English County 
Boroughs. 

Uates, 
All~OUf'l'. 

0-4· ,_,4· r_s-::4. 

MALES. 
1911 and 1911-13 j71l 0"54 
1921 and 1921-23 b,, 0"7'1. o·Bo 1'30 
1926 and 19:.16-28 b" 3'15 
1931 and 1931-33 b,, J "04 0"84 3"67 

FEMALES. 

1911 and 1911-13 h,, 1'20 1"27 
1921 and 1g:.n-23 b,, 0"78 J "28 1*23 

19~6 and 1926-28 "" 3"56 
1931 and 193r-33 b,, o·86 1"36 4"35 

ExPLANATORY NoTES. 
Respiratory Tuberculosis: See Table 8, Notes. 
Sub-Standard Housing: See ibid. 

25-44· 45 and 
over, 

I '07 

2'61 

1'77 1'15 

1"57 

2'27 

English County Boroughs: The 76 selected English county boroughs. 
Dates: The first date given refer> to housing, and the second to the 

triennium for respiratory tuberculosis mortality. 
h.,: Symbol for coellicient of regression. The latter were derived from 

those of the corresponding coefficients of correlation given in Table 8 
that were regarded as significant. 

TABLE 13.-Comlation Coifftcitnts (r) bttwun lncidtnct of Sub-Standard 
Housing Conditions (1931) (x) and Absolute Rate of Dtclint in 
Rts{Jiralory Tubtrculosis Mortality at sptcijied Ages during the ptriods 
1911-13 to 1931-33 and 1921-23 to 1931-33 (y) in English 
County Boroughs. 

A~!frOUpt, 
J:l.ta fur- pefiorl 

of d~linor', 0-4· ,_,,. IS-2<4• 2'-44· 4~•nd 
over, 

MALES. 
19:.11-'23 ,H> ,., ·ooo +"139 -'299 -"159 +·•34 
1931-33 Mean decline o·87 o·sB 2'01 3"24 1"87 

FEMALP.S. 

1911-13l0 ,,, +·127 -"448 
1931-33 Mran decline 1'05 0"20 

I!J.U-~3 10 ,., +·u6 +·;u6 -·tOJ -"04-5 -'090 
1931-33 Mean decline o-6J J '22 o-6o 2'14 t ·83 

Mf'an Suh·Standard Housing { 1931) 7'92 
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ExPLANATORY NoTES . 

. Sub-Standard Housing (1931): See Table 6, Notes 8--11. 
.Rate of Decline in R.T.M.: Average absolute rate of decline, per annum, 

in the death-rate from respiratory tuberculosis, per roo,ooo Jiving, 
in each specified age-group, in each borough, during each of the two 
specified periods: i.e. mean annual death-rate for the triennium 
1911-13, minus that for the triennium 1931-33, divided by 2o; and 
mean annual death-rate for the triennium 1921-23 minus that for 
the triennium 1931-33, divided by 10 • 

. English County Boroughs: The 76 selected English county boroughs. 
r,,: See Table 6, Notes. Significant coefficients printed in heavy type. 
Standard Error: See ibid. It has the value of± ·115 throughout this table. 
Mean Decline: The simple arithmetic average, for all boroughs taken 

together, of the average absolute rates of decline, calculated per 
annum, in the mean annual death-rates from respiratory tuberculosis 
in each specified age-group in the various boroughs, during each of 
the two specified periods. 

Mean Sub-Standard Housing: The simple arithmetic average, for all 
boroughs taken together, of the returns for the sub-standard housing 
in the various boroughs at the census, I 93 I. 

'TABLE 14.-Correlation Coefficients (r) between Incidence of Sub-Standard Housing 
Conditions (1931) (x) and Percentage-Rate of Decline in Respiratory Tuhet
culosis Mortality at specified Ages during the periods 1911-13 to 1931-33 
and 1921-23 to 1931-33 (y) in English County Boroughs. .j 

Dates for 
.pe-ri-od or 

d..-dinc. 

_·191 J-13 
to 

''931-33 

1921-23 

to 
•931-33 

<Igll-13 
to 

•931-33 

~1921-23 
to 

J1931-33 

.~groups, 

l5~4- 25-44· 

rvfALES. 

{ ,xy ± S.E.,. -"431 ±"115176) -·388 ±"115(76) 
-·490 ±"l37 (54) -"388 ±. 115 176) 

Mean Dedine 1"0% (76} 1"7'%(76) 

I T•:r ± S.E.T -·228 ±·ns{76) - · •Bo ± · 115 (76) 

\ 
-"445 ±"146 (41J) -'174 ±"116(75) 

Mean Decline 1"5°-~ (76) 1'7"~ (76) 

FEMALES. 

J rxy ± S.E.,. -.353 ±. "5 (76) -"318 ±"115(76) 
-"467 ±"134157) -"311 ±"!J6 175) 

l Mean Decline -o·t "~ (76) I • fi"~ (76) 

( rxy ± S.E.,. -·368 ±""5 (76) -' 155 ± ""5 (76) 

l M:ean Decline 
-·460 ± '131 159) -'103 ±"JJ7 (74} 

0"2% (76) I "6°~ (76) 

Mean Sub-Standard Housing (1931) . 

ExPLANATORY NOTES. 

.. • 

- '044 ±'I 15 (7ti} 
- "073 ±. "9 (7") 

I ·6•~ (76) 

+"147 ±"115(7!;) 
+ ·oBg ± '118 17:ll 

o·s•·. (76) 

+ '070 ±. J 15 (?ii) 
+ · 09 1 ± · 140 <s~l 

2'2')'. (76) 

-"!80 ±'ll5(7•l) 
-"046 ±"147 (47) 

2" 5 ':~ (76) 

Sub-Standard Housing ( 1931}: See Table 6, Notes 8-I 1. 
Rate of Decline in R. T.I\1.: Average percentage-rate of decline, per-annum, . 

in the death-rate from respiratory tuberculosis, per 100,000 living, 
in each specified age-group, in each borough, during each of the two 
specified periods: i. '· the difference between the mean annual death
rate for the triennium 19ll-i3·and that for the triennium 1931-33,. 
divided by 20 and expressed as a percentage of the former; 
and the difference between the mean annual death-rate for the 
triennium I 921-23 and that for the triennium I 931-33, divided by I o 
and expressed as a percentage of the former. 
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English County Boroughs: The 76 selected English county boroughs were 
used for the principal series of correlation coefficients. A second 
series of correlation coefficients is placed immediately below the 
principal series. This second series was calculated after excluding 
those boroughs in which less than 20 deaths from respiratory tuber
culosis took place, in the age-group concerned, in the triennium 
1911-13 in the case of the period 1911-13 to 1931--33, and in the 
triennium 1921-23 in the case of the period 1921-23 to 1931-33. 
In each series the number of boroughs used in the calculation is 
placed in brackets after the correlation coefficient. 

Age-groups: For reasons for omission of age-group o-4 and 5-14, both 
sexes, SC"C P· sr. 

r,,: See Table 6, Notes. Significant coefficients printed in heavy type. 
S.E., (Standard Error): See ibid. 
Mean Decline: As Table 13, Notes, but percentage, instead of absolute, 

rates of decline. 
Mean Sub-Standard Housing: See Table 13, Notes. 

ExPLANATORY Nom TO TABLE 15. 

(FoR TABLE, sEE PAGE 48.) 

Rate of Decline in R.T.M.: Average absolute rates of decline, calculated 
per annum, in the death-rates from respiratory tuberculosis, per 
Ioo,ooo living, in each specified age-group in ea-ch group of boroughs, 
during each of the two specified periods: i. e. simple and weighted 
arithmetic averages, for each group of boroughs~ of the mean annual 
death-rates for the triennium 191 1-13 in the various individual 
boroughs composing the particular group, minus the corresponding 
averages for the triennium 1931-33 and divided by 20; and simple 
and weighted arithmetic averag-es, for each group of boroughs, of the 
mean annual death-rates for the triennium 1921-23 in the various 
individual boroughs composing the particular group, minus the 
mrresponding averages for the triennium 1931-33 and divided by 10. 
The figun~s for "all bora's" were similarly obtained by treating the 
76 boroughs as a single group. 

The data used in the calculation of the above figures were obtained 
from Table 10. 

Sub-Standard Housing: See Table 6, Notes 8-11. 
County Boroughs: The 76 selected English county boroughs. 
Groups of Boroughs: See Table 10, Notes. 
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TABLE 15.-Absolute Rate of Decline in Respiratory Tuberculosis J1ortaliry, 
by Sexes and at certain Ages, during tlu periods 1911-13 to 1931-33 
and 1921-23 to 1931-33 in Four Groups tif English Counry Boroughs 
arranged in order of their Incidence of Sub-Standard Housing Conditions 
(1931). 

Ilates for Groupo 
Age-groups:. 

period of ........... decline. 0-4· 5-14- ~~-~.J- :15-44- 45 ~ ov~r. All~n. 

MALES. 

(Simple arithmetic averages). 

r 1"0 o·6 0"3 2"3 3"9 1"4 
1911-13 2 1"6 0"7 1"2 3"4 4"3 1"8 

to 3 1"2 o·s 1"6 4"7 s·• 2"5 l 4 . 1"5 o·6 2"4 4"5 3"0 2"5 
1931-33 .. all boro's 1"4 o·6 1"4 3"8 4"3 2. I 

f 2 

o·B 0"7 o·g 1"9 2"4 1 ·o 
1921-23 1"4 o·6 I "9 3"9 1"6 I • 5 

to . 3 • 0"9 o·6 2"3 3"4 2"4 I "7 l 4 . 0"4 0"4 3"1 3"6 1 ·o I. 5 
1931-33 all boro's o·S o·6 2"0 3"3 I . I • 5 

{Weighted arithmetic averages.) 

( I 1"2 0"7 o· 1 3"6 5·• 1"9 1911-13 2 1"5 0"7 1"3 4"6 5"7 •·5 
to j 3 I "4 o·6 I "4 4"7 5"9 2"7 l 4 . I "5 o·6 2"2 4"2 3"5 2"2 

'931-33 all boro's 1"4 0"7 1"2 4"3 5'2 2"3 

r 
I I • I o·6 o·6 3"0 2"2 I "2 

lg21-23 2 l"O o·6 ,.5 4"8 2 • I 1 ·s 
to ., 3 I • I o·s 3"0 3"5 3"0 2"0 

l 4 . 0"7 o·5 2"7 3"3 1"3 I "4 
193'-33 all boro's 1 ·o o·6 I •g 3"7 2"2 1"6 

FEMALES. 

{Simple arithmetic averages.) 

f I ·s I • I -o·g 2"7 ··8 I "5 1911-13 2 . I ·8 I ·s -o·s 2"4 2"3 I • 5 
to ) 3 . ~·s I • I 0"4 2"2 2"8 I . 7 l 4 • I "2 o·S 1"2 2"3 1"5 I • 5 

1931-33 all boro~s I "5 I • I 0"2 2"4 2"3 I. 5 

f 
I • I I ·s -t·8 I ·g 1"3 o·g 

1921-23 2 o·6 I "9 1"2 ~-8 2"2 1"9 
to 3 • o·6 o·9 O',j I "9 2"2 ~·s l 4 • 0"3 o·g 2"2 I ·g 1"6 r·6 

1931-33 all boro's 0"7 I "2 o·6 2"2 1·8 I "4 

(Weighted arithmetic a\·erages.) 

( I 1"4 1"4 -p·7 3"2 g·o I "7 
1911-13 2 I"7 1'5 -Q'2 2"2 ··6 I. 5 

to 1 3 . 
I "4 I "2 O"I 2:'4 2"9 I • 7 

4 • 1 ·o o·B 1"3 2'3 1"6 t·s 
1931-33 all boro's I "4 I "2. 0"1 2"5 ··6 I ·6 

f 2 

o·g I "4 -:0"2 2"3 1"6 1"3 
1921-23 o·S 1·8 I . I 2"2 I "7 1"6 

to . 3 . 0"7 1"0 o·g I ·g 2"3 t. 5 l 4 • 0"2 0"9 2"3 2 • I 1"7 1"7 
1931-33 all boro's o·S 1"3 1"0 2"1 ··8 rs 
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TABLE 16.-Percentage-Rateof Decline in Respiratory Tuberculosis Mortali!JI, 
by Sexes and at certain Ages, during the periods 1911-13to 1931-33 and 
1921-23 to 1931-33 in Four Groups of English Coun!JI Boroughs 
arrangtd in order of their Incidence of Sub-Standard Housing Conditions 
(1931). 

Hatt'l for Age.-g roups. 

period of Group of 

d~cliJK. 
Boroueha, 

~ .. Tt4• 15-'24- 25-44· -45 aod ove~. AU ..... 
MALES, 

{Simple arithmetic. averages) 

l911-f3 

1 
I 2'6 2" I 0"2 I' I 1'8 I" I 
2 3'6 3'0 o·g 1'6 1'6 1"2 

to 3 3'8 3'3 1'4 2'2 2 'I 1"7 
4 • 4'2 4'0 2'0 2 'I 1'9 1'8 

1931-33 \ all boro'a s-6 3'2 I '2 I •8 1'9 I •!) 

lg'ZJ-23 

J 
I 3'0 3'2 0'3 I 'I 1'3 0"9 
2 5'4 4'0 I ·6 2 'I o· I '2 

to 3 • 5'3 5'5 2'2 2'2 1'4 1'5 l 4 . 4'0 5'7 2'9 2'2 o·8 .. , 
1931-33 all bora's 4'2 4'6 1'8 2'0 I '2 1'3 

(Weighted arithme-tic averages.) 

1911-13 r 
2'7 2'4 0'1 I. 5 1'9 1'2 

2 3'3 3'3 I 'I 2'0 1'9 1'6 
to 3 3'7 3'2 1'3 2'0 2 'I I' 7 

4 • 4'1 4'0 1'8 2'0 1'8 1"6 
1931-33 l all boro'a 3'3 3'1 1'0 1"9 2'0 I' 5 

{ 1 • 
3'5 3'0 0'4 1'5 I 'I o.g 

1921-!13 2 4'0 4'6 1'g 2'5 1'0 I '4 
IO 3 . 5'2 p 2' 2'1 1'6 1'6 

4 . 5'4 '3 2'5 2' I o·g I '3 
1931-33 all boro's 4'2 4'3 1'6 2'1 1'2 I '3 

FEMALES. 

(Simple arithmetic averages.) 

1911-13 

J 
3'2 2'3 -0'7 ··6 2'5 I '3 

2 4'0 3'4 -0'2 1'6 2'3 1'5 
to 3 3'9 3"4 0'3 I , 7 2'8 I "7 

' 4 . 4'0 3 'I I 'I I ·8 2'0 I '7 
'931-33 l aU bora's 3·8 3'0 0'2 I . 7 2'4 1'6 

I 4'1 3'8 -1'4 t. 5 2'0 1'0 
19:21-:13 2 4'0 5'8 o·g 2'3 3'0 2'2 

to 3 4'3 4'7 0'4 1'8 3'3 2'0 

l 4 . 3'3 5'0 2'0 1'9 .. , 2'2 
'931-33 all boro'.s 4'4 4'6 0'5 I '9 .. , I ·8 

(Weighte:l arithmetic averages.) 

1911-13 3'2 2'7 -o·s I ·B 2'5 1"5 
2 3·8 3'6 -0'2 1'6 2'5 1'5 

\0 3 3'7 3'5 0'1 1'7 ··7 I '7 
j 4 . 3'7 3'0 I' I 1'7 .. , I '7 

'93r-:n l aU boro•s 3'6 3'' o·o 1'7 •·s I' 5 

19:.11-:13 
3'6 3'8 -0"1 ''7 2'' 1'4 

2 4'2 6'2 0'9 1'9 2'4 t "9 
IO 3 4'1 5'0 0'7 I' 7 3'2 1'8 

. -! • 2'. 4'7 •·o 1"9 ··7 2'3 
1931-33 l all boro'a 4'2 4'8 o·S 1'8 2'6 1'8 

4 
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ExPLANATORY 1\'0TES. 

Rate of Decline in R.T.M.: Average percentage-rates of decline, calcu
lated per annum, in the death-rates from respiratory tuberculosis, per 
100,000 living, in each specified age-group in each group of boroughs, 
during each of the two specified periods: i.e. the difference between 
(a) the simple and weighted arithmetic averages, for each group of 
boroughs, of the mean annual death-rates for the triennium 1911-r3 
in the various individual boroughs composing the particular group 
and (b) the corresponding averages for the triennium '931-33, 
divided by 20 and expressed as a percentage of (a); and the 
difference between (c) the simple and weighted arithmetic averages, 
for each group of boroughs, of the mean annual death-rates for the 
triennium 192 1-23 in the various individual boroughs composing the 
particular group and (d) the corresponding averages for the triennium 
1931-33, divided by 10 and expressed as a percentage of (c). The 
figures for "all boro's" were obtained similarly by treating the 76 
boroughs as a single group. 

The data used in the calculation of the above figures were obtained 
from Table 10. 

Sub-Standard Housing: See Table 6, Notes 8-1 I. 

County Boroughs : The 76 selected English county boroughs. 
Groups of Boroughs: See Table 10, Notes. 



Chapter 4.-The History of Housin~ Conditions in the Different 
En~Ush County Boroughs from 1891 to 1931, in Relation to 
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CONTENTS. 
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52 
52 

52 
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56 
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53 

The analysis made in Chapter 3 of the relationship between 
respiratory tuberculosis mortality and certain social conditions in 
the different county boroughs brought out the special importance 
of housing as an .rtiological factor in phthisis. This was particularly 
evident when the rates of change of mortality among young adults in 
the different boroughs were compared with the levels of housing 
conditions prevailing in the same boroughs in 1931.1 AI though 
the phthisis mortality data for the different boroughs, from which 
these rates of change were computed, are available only since 1911, 
the existence as far back as 1891 of housing data of the kind used 
in Chapter 3 makes it possible to pursue this interesting housing
phthisis relationship further by determining the history of the 
housing conditions in the different boroughs for the forty-year 
period, 1891 to 1931. For it might well be that alterations in a local 
condition such as housing would exert delayed effects upon local 
phthisis that would only become apparent after such an extended 
examination. 

This further extension of the examination of the housing-phthisis 
relationship has been carried out in two directions: (A) by considering 
the levels of housing conditions in the various boroughs-both 
absvlutely and relatively to one another-in the earlier as well 
as in the latter part of this forty-year period ; and (B) by comparing, 
fi>r the diflcrent boroughs, the rates of change in housing conditions 

t Although only the 1931 housing data w~r~ usrd for this: comparison. the high 
drgr«' of corrdation t+•qtil ±"115; Table 6, 1'\o. 1:2) betw«n sub.standard housing 
incidr-m·e ln 1911 and that in 1931 showed that no eSS('ntial difference in resuhs 
would lx- obtalnfi:l were the 1911 housing figures to be used instead. 
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over this lenghthened period with the rates of change m phthisis 
mortality previously examined in Chapter 3· 

II. MATERIALs, SouRcEs AND 11<1ETHoos. 

The same 76 county boroughs were used as in Chapter 3· Their 
statistics for the incidence of sub-standard housing conditions 
were carried back to I 89 I, the earliest year for which this type of 
return is obtainable. In order to render the series of housing data 
properly comparable from I89I to I93I, a considerable recalcu
lation of the census material was needed (I) to allow for the lack of 
uniformity in the housing questionnaires in successive censuses, 
and ( 2) to correct as far as possible for changes in the boundaries 
of the boroughs that have taken place from time to time over this 
forty-year period. In this recalculation it was necessary to reduce the 
housing statistics for all five censuses to the uniform basis of families 
occupying less than five rooms apiece, and to make these statistics 
applicable to the areas of the boroughs as they existed in I 93 I. 

Fuller details of materials and methods are given in the Appendix. 

Ill. ANALYSIS OF RESULTS. 

A. Local Housing Conditions in the Different English Coun!J Boroughs from 
I89I to I93I. 

The high degree of the correlation ( +·961) found in Chapter 3 
between the incidence of sub-standard housing conditions in the j6 
boroughs in I9I 1 and that in I931 was found to continue ( +·868) 
when the comparison was extended by correlating the incidence in 
I89I with that in I93I, though both sets of figures used in this latter 
correlation necessarily apply only to families that occupied less 
than five rooms. These high correlations demonstrate that the 193I 
ranging of the boroughs according to their le,·el of housing was 
much the same at least forty years before, the relative positions of 
the various boroughs having shown little change during the 
intervening period. 

To trace conveniently the numerical course of housing conditions 
back to I 891, the 76 boroughs were separated into four groups on the 
basis of their sub-standard housing incidences in I 93 I, and the simple 
arithmetic average of the figures for the.individual members of each 
group at a given census year was taken to represent the sub-standard 
housing incidence of the particular group at that date. For the sake 
of continuity with the preceding ch11pter the composition of the four 
groups used in that chapter (see Notes to Table 10) was retained 
(even though that grouping was based upon housing statistics 
applying to families occupying any number of rooms). The results 
are shown in Table 17 and in Chart 5· 
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Examination of Table 17 and Chart 5 brings out the following 

points: 

(t) When Group 1, the worst-housed in 1931, is traced backwards to 
t8gt, it is seen to have had a much higher sub-&tandard housing incidence 
then than had any of the other three groups. Each of the latter has 
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CHART s.-luridmct of Sub-Standard Housing Conditions (Per
centage of the PojJulation living more than Two Persons jJtr 
Room) at lite Cemus Dates from t8gr to 1931 in Four GroujJs 
of English Coun!)• Boroughs, the Grouj1ing being determined by 
the 1931 Sub-Standard Housing lucidenrcs. (Data laktn fiom 
Table 1 7.) 
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similarly maintained its relative position during the entire forty years. 
Furthermore, an inspection of the records of the individual boroughs 
showed that the majority of them had followed closely the course of the 
group into which they fell in 1931. Thus of the 18 in Group I, 13 are 
included in the worst-housed 18 boroughs in 1891, while of the 22 in Group 
4, 17 are included in the best-housed 22 boroughs in 1891. 

These results confirm the high correlations between sub-standard housing 
in 1891, 1911 and 1931 (see above) in showing that the relative positions, 
as to housing conditions, of the boroughs in 1931, whether relatively 
favourable or unfavourable, have for the most part continued little 
changed since at least r8gr. 

(2) Some improvement in housing took place in each of the four groups 
over the forty-year period, 1891 to 1931, taken as a whole; and the 
average percentage-rate of decline in sub-standard housing incidence (34, 
33, 43 and 25% respectively) did not differ significantly from one group 
to another, and was thus unrelated to the actual level of housing condi
tions, I When, however, the period was subdivided into its four component 
decades, it can be seen that the course followed by each group was 
very different from one decade to the next. From 1891 to 1901 each 
showed considerable improvement. Between 1901 and 1911 this improve
ment came to a standstill, while between 1911 and 1921, which included 
the war period, considerable deterioration took place. After 1921 the 
improvement was resumed, but even by 1931 the conditions in each of the 
groups was little, if at all, better than they had been in 1911 or 1go1. 

The similarity in the rates of change in the housing conditions of 
the different borough groups between 1891 and 1931, taken in conjunction 
with the maintenance of the relative positions both of these groups and of 
the large majority of individual boroughs (see (I)), shows that the levels of 
housing conditions in the different boroughs in 1931 provide a very fair 
indication, relatively, of the levels throughout the entire forty-year period, 
(although the actual figures have fluctuated considerably, with a general 
tendency to improvement). 

(3) In spite of the improvements noted above, it can be seen that 
housing conditions in Group 1 in 1931 were still at a worse level than those 
in any other group in r8gt, while conversely, housing conditions in Group 
4 in 1891 were even then better than those in any other group in 1931. 

(4) There appears to be no reason to believe that, had the figures 
(indicated in the table by brackets) for families inhabiting accommodation 
of all sizes been available for 1891 and 1901, the above conclusions would 
have required any serious modification. 

These results have an important bearing on certain conclusions 
m Chapter 3· 

In the first place, it is clear that the levels of housing conditions 
in the different county boroughs in i931 provide a very fair indica
tion of those existing during the previous forty years. Although. 
there has been some variation in the extent of improvement. in the 
level of housing conditions among the various boroughs, their 
housing conditions relative to one another have kept fairly constant ·at 

1. Confirmation of the fact that the Tate of change in housing conditions in the 
different boroughs was independent of the actual level of these conditions was obtained 
by comparing, by corrdation, the percentage·raies of reduction in local sub-standar-d 
housing incidence in the 76 boroughs during the period of forty years with their actual 
sub-standard housing incidences in 1931. The codf.cient so cakulated had the 
insignificant value of + .020 ± .II5. 
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successive census dates. This shows that the finding in Chapter 3 
of an inverse relationship between the rate of decline in phthisis 
mortality between 1911 and 1933 amongst young adults in the 
different county boroughs and the local incidence of sub-standard 
housing conditions in 1931 would almost certainly have been repeated 
had the housing data of any of the previous four censuses been used 
instead. 

In the second place, it is evident that Group 1 has maintained 
its relatively unfavourable position throughout the forty years ; 
indeed, even by 1931 its improvement had been insufficient to bring 
its sub-standard housing incidence to a lower average value than 
that of any of the better groups in 1891. This adds importance to 
the conclusion in Chapter 3 that the small percentage-rate of decline 
in phthisis mortality over the period from 191 I to 1933 among 
young adults, as compared with other age-groups, in the entire 
76 county boroughs taken together,• is more especially the result of 
the peculiarly unfavourable mortality experience of this age-group 
in the boroughs whose housing has been particularly unsatisfactory
because their unsatisfactory condition is shown to have been con
tinuously present at least since the end of the last century. 

B. Comparison of Changes in Housing Conditions with those in Respiratory 
Tuberculosis ,Hortali!J. 

The probable importance of the actual level of housing conditions 
in the different county boroughs during the past forty years in deter
mining the recent local trends in respiratory tuberculosis mortality 
among young adults has been pointed out in the preceding sub
section. It is now desirable to consider whether the differing rates of 
change in the level of housing conditions in the various boroughs in 
the period under survey were also a factor in affecting these trends. 
A direct comparison was therefore made between the local rates 
of change in housing conditions and the local rates of change in 
respiratory tuberculosis mortality. 

The percentage-rate of reduction in sub-standard housing incidence 
from 1891 to 1931 was first compared, by correlation, with the per
centage-rate of decline in respiratory tuberculosis mortality in the 
age-group 15to24from 1911-13to 1931--33· Thoseofthe76boroughs 
that had less than twenty deaths from this disease in the triennium 
1911-13 were excluded, leaving fifty-four boroughs in the case of 
males, and fifty-seven in the case of females (if. Table 14). An 
insi!':nificant coefficient ( + ·020± ·137) was found for males, while 
for females the coefficient ( + ·302 ± ·134) was moderately significant. 
Similar comparisons for the age-groups 25 to 44 and 45 and over 
gave insignificant coefficients for both sexes (males, + ·082 and 
_,_ ·099; females,+ ·o36 and+ ·ttl). 

Since it seemed puS>ible that any such relatiomhip between the 
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local percentage-rate of change in housing conditiom and that in 
phthisis mortality might not be demonstrable over the whole range of 
boroughs, a second comparison was made using only those boroughs 
that had particularly bad housing, and in which large variations in 
percentage-rates of improvement between 1891 and 1931 might 
therefore be accepted as indicating definitely divergent ·trends in this 
social factor. For this purpose all the 24 boroughs were taken that had 
sub-standard housing incidences of over 8% in 191 r-the middle 
year of the housing period under examination. Each of these 
boroughs was placed in one or other of two sub-groups according 
to whether its sub-standard housing incidence fell between 1891 and 
1931 by less or more than 40~~ of the initial ,-alue. A\·erage 
percentage-rates of decline in respiratory tuberculosis mortality 
during the period 1911-13 to 1931-33 among males and females 
aged 15 to 24 years were calculated for each of these two roughly 
equal sub-groups. The results are shown in Table 18. 

It may be seen from Table r8 that the boroughs with the greater 
improvement in housing show also the greater decline in respiratory 
tuberculosis mortality, for both males and females, and as judged 
both by simple and by weighted averages. 

Since the number of boroughs used in this calculation was small, 
the significance of the differences in mortality found between the 
two sub-groups was assessed by the " t" test (see Fisher, 1936j. 
The means for the two sub-groups compared were calculated from 
the percentage-rates of decline in mortality of the indi,·idual 
boroughs of each sub-group, after excluding boroughs that had less 
than twenty phthisis deaths in 1911-13. (This left 9 out of 12, and 
I 1 out of I2, for males, and 8 out of 12, and 12 out of 12, for females.) 
As shown by this test, the differences were moderately significant, 
P being 0·02 for males, and between o·o2 and o·o 1 for females. 

Similar comparisons made for "diseases other than respiratory 
tuberculosis" (see Chapter 5) gave insignificant differences in 
mortality decline between the same two sub-groups, P being between 
o·6 and o·5 for males, and between 0·1 and 0·05 for females. 

It seems probable, therefore, that gross local differences in the rate of 
improvement of housing conditions, at least among the worse-housed 
areas, have had an appreciable influence in determining the 
particular trends pursued in the various county boroughs by the 
respiratory tuberculosis mortality of young adults. 

IV. SuMMARY OF CHAPTER 4· 
I. The proportions of persons living ~nder sub-standard housllvl: 

conditions in the English county boroughs have been traced back 
to I89I. Comparability has been·obtained, so far as possible, by 
re-calculating data from the various -censuses, making allowance 
for changes in the boundaries of the boroughs and for changes in the 
form of the questionnaire. 
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2. The statistical data thus obtained show that for all boroughs 
taken together the housing improvement occurring between 1891 

and 1901 was not continued in the present century until after the 
war. Since 1921 the improvement has been resumed, though even 
by 193 I the sub-standard housing incidences in most English county 
boroughs was little better than in I9I I or in I90I. 

3· While the proportion of persons living under sub-standard 
housing conditions has decreased in most boroughs since r8g1, the 
relative positions of these borough~, when placed in order of goodness 
or badness of housing, have not changed materially over the forty 
years of this period. 

4· When a group of 24 ill-housed boroughs is divided into 
two sub-groups according to whether the boroughs have shown 
substantial or slight improvements in their local housing conditions 
since 18gi, it is found that the rate of improvement in respiratory 
tuberculosis mortality among young men and women has been 
significantly greater in the former than in the latter sub-group of 
places. 

TABLES TO CHAPTER 4· 

TABLE 17.-Incidena of Sub-Standard Housing Conditions from I8gr to 
I!J3 I in Four GroujJs of English County Boroughs arranged in order 
of their I 93 I Incidences. 

Doroulll•~. lll{)l. 1901. 1911. 1921. 1931. 

Group 1 2J"8 18'! 17"7 20'2 15'-8 
(19"2) (2!"5) (16•8) 

Group 2 11'7 8·2 8 ., to·B 7"8 
(9"5) (I 2 "l) (a·sJ 

Group 3 . 7"9 5"0 4"8 
(5"9) 

5"9 4"5 
(6•8) (s. I J 

Group 4 . 3"2 I "9 ••• 
(3"0) 

3"0 2"4 
(4"0) (3"0) 

All Borough! 11'1 7"8 7"7 9"4 7"2 
(8"9) (!0"5) (7"9) 

EXPLANATORY NoTES. 

Sub~Standard Housing: Percentage-incidence measured upon the basis 
of the h more than two persons per room " census density standard. 
The main figures apply only to those families that occupied less than jive 
rooms (for full definition and sources, see Appendix, pp. 153-4). The 
l>rat·ketcd figun·s apply to families that occupied Ot!)' numlur '!f rooms 
(for full definition and sources, see Appendix, pp. 146-8); such figures 
are not obtainable lwfore 1911. 

County Boroughs: The 76 selected English county boroughs. 
Grot~ps of Boroughs: The four groups are constituted as in Table to, 

the boroughs being grouped according to their 1931 sub-standard 
housing incidences applying to families that occupied al!)' number of 
rooms. The housing figures for each group at each date are the simple 
arithmetic averages of the figures for the individual component 
boroughs. The figures for "All Boroughs" were obtained similarly 
by treating the 76 boroughs as a single group. 
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TABLE 18.-Percrotag~-Rak <if DtcliM in Rtspiralory Tuberculosis .\fortalit:r, 
in the Age-Group 15 10 24. during th~ ptriod 191 I -13 10 1931-33 in 
T u·o Sub-Groups <if English County Boroughs htu:ing th~ Hightst 
Sub-Standdrtl Housing lncidma.s in 19Il, 1M Sub-Grouping being 
determiMtl hy the Rau of lmproremmt in Housing bttu:em 1891 and 

'93 1• 

Grea1n imptm:anc:~:n 
'" .......... 

{12 ~..c.."'-'-·--~ 
Reptr.\tory 
Tube:nJ.~;. R.u~ of d~linc 

Moru.iit)·. m R.T.~L 

Lessn- imPJ'O'\"UnenJ 

;, """"""' 
( 12 boroughs). 

RC5PiratotV 
T ubernlio:s!s Rate Qf d=line 
Moru.bn·. inR..T.M. 

1911 .... 1931-33- 1911-13- 19314:3-

lSimple arithmetic a"-erage.) 
~laJes 12j 98 I. 15 1.26 135 -0"35 
F<maJ..., IZ9 '33 -Q"Jj 

·~· 
16z -O"i'5 

(\\.eighted. arithmetic a\·erage. J 

!\!ales 129 101 I • 10 135 '43 -0"30 

Females •39 '3' 0"30 138 lbo -o·Bo 

E..~L\..'iATORY XoTES. 

Respiratory Tuberculosis ~Iortality: Death-rates from respiratory tuber
culosis:t per 1 oo,ooo living:t in the age-group I 5 to 2.-J.-, in the two sub
groups of boroughs; the rates computed for each sub-group of 
boroughs being simp]e and weighted arithmetic averages of the mean 
annual death-rates for the triennia 1911-13 and 1931-33 in the 
various individual boroughs composing the particular sub-group. 

Rate of Decline in R.T.~1.: A\·erage percentage-rates of decline, calcu
lated per annum, in the death-rates from respiratory tuberculosis, 
per 1oo,ooo living, during the period 1911-13 to 1931-33; i. t. the 
difference, for each sub-group of boroughs, between the R.T.~I. for 
1911-13 and that for 1931-33, divided by 20 and expres..<ed as a 
percentage of the former. 

Sub-Standard Housing: Incidence measured upon the basis of the "more 
than two persons per room" census density standard, the figures 
applying only to those families that occupied less than fh-e rooms. 

County Boroughs: 24 of the j6 selected English county boroughs. These 
24 boroughs were those with sub-standard housing incidences in 1911 
of over 8°~. 

Sub-groups of Boroughs: "Greater improvement in housing" (those ,,-jth 
reductions in sub-standard housing incidence between 1891 and 1931 
of 40% or more). T .... -.:lve boroughs, i.e. Bradford, Carlisle, Darlington, 
Dewsbury, Dudley, Halifax, Huddersfield,Leeds, Xewcastle-on-Tyne, 
Plymouth, Wakefield and \\'igan. 

u Lesser improvement in housing " (those "ith reductions in ' 
sub-standard housing incidence between 1891 and 1931 of less than 
40° 0 ). Twelve boroughs, i.e. Gateshead, Liverpool, ~liddlesbrough, 
St. Helens, Salford, South Shields, Sunderland, Tynemouth, 
\\'arrington, West Bromwich, \\"est Ham and West Hartlepool. 



Chapter 5.-Mortality from " Diseases other than Respiratory 
Tuberculosis" in England and Wales and in the Different 
English County Boroughs, in Comparison with Mortality 
from Respiratory Tuberculosis. 
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I. INTRODUCTION. 

The four preceding chapters of this report have been concerned with 
mortality from respiratory tuberculosis. The importance of the 
results described there depends to a considerable extent upon how far 
they are peculiar to this disease. It is therefore necessary to ascertain 
whether analysis of the mortality figures of other diseases leads to 
similar or to different results. For this purpose two possible sets of 
figures must be considered, namely, the death-rates from all causes 
excluding respiratory tuberculosis, and the death-rates from all causes 
excluding both respiratory tuberculosis and violence. On account of 
the large proportion of deaths among young adults that results from 
violence, the second set of figures has been chosen as the more 
useful fi>r the present purpose, and will be referred to in the text 
of this chapter as the mortality from "diseases other than phthisis". 

The present chapter thus serves as a control for the preceding 
chapter'; the more important of the observations previously made with 
respiratory tuberculosis being here compared, table by table, with 
those obtained by essentially similar methods from analysis of the 
data for diseases other than phthisis. 

It should be pointed out that the use of this method of control, 
always a stringent one, becomes particularly so with the younger 
age-groups, among whit·h the deaths due to diseases other than 
phthisis in this country are largely respiratory in character, and 
thus rt'semble phthisis in that closeness of personal contact may also 
be expected to play some part in their production. 

II. 1-iATER!ALs, SouRcEs AND :METHODS. 

Sub-section III of this chapter corresponds to Chapter r, the area 
investigated being England and Wales, and the period from 1850 to 
I 936. Sub-section IV of this chapter corresponds to Chapter 3, the 
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areas investigated being the same 76 English county boroughs, and 
the period s.imilarly from 1911 to 1933· The mortalities from 
diseases other than phthisis in the various areas were calculated in the 
same way as those in the corresponding series of respiratory tuber
culosis in Chapters 1 and 3, identical populations being used. The 
data for social conditions in the county boroughs, and the statistical 
methods used for comparing them with mortalities, were the same as 
those used in Chapter g. 

Fuller details of materials and methods are given in the Appendix. 

III. THE DECLINE IN l'vlORTALITY FRO" DISEASES OTHER THAN 
RESPIRATORY Tt:BERCULOSIS IN ENGLk'<D AND wALES FR0'1 
r85r To 1936. 

The mortalities from diseases other than phthisis from r85I to 
rgg6 in England and \Vales as a whole are set out, by sexes and ages, 
in Table I9, and the figures for certain age-groups are also shown on 
semi-logarithmic scale in Chart 6. For males and females between 
5 and 44 years of age, this table and chart are thus comparable with 
Table I and Chart I respectively. 

Comparison of the series of data in these two tables and charts 
brings out the following points: 

(I) The check in the decline in mortality among young adults, 
aged I5 to 24, that was apparent for respiratory tuberculosis is little 
if at all shown for other diseases. The contrast is especially evident 
in the case of young women, whose mortality from respiratory 
tuberculosis was almost stationary from I gog to I gIg and showed 
no net fall from I9I3 to I93g, but whose mortality from other 
diseases fell substantially during both these periods. 

(2) Unlike the mortality from respiratory tuberculosis, the 
mortality from other diseases among young adults has at no time 
during the present century pursued a definitely less favourable course 
than has the corresponding mortalities among persons of other ages. 

(g) The rise in mortality during the war period that was apparent 
for respiratory tuberculosis in the age-groups for which data are 
available is also strikingly shown for other diseases taken together; 
but the proportion of the increase thatoccurred·in the year 1918 is 
considerably greater, the excessive deaths of that year being mainly 
the result of the influenza pandemic. 

IV. MoRTALITY FROM DISEASES OTHER THAS REsPIRATORY TuBER
cuLosis IN THE DIFFERENT Ef<.GLISH CouNTY BoROUGHs 
BETWEEN I9I I AND I933, IN RELATION TO CERTAIN LocAL 
SociAL CoNDITIONS. 

In Table 20 are set out the simple correlation coefficients between 
the mortalities at various ages from diseases other than phthisis in the 
county boroughs during 193I-33 and the returns for certain social 
conditions at roughly the same dates. This table is thus complementary 
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with Table 7, which was concerned with respiratory tuberculosis 
and the same social factors. 

An examination of the two tables together brings out the following 
points: 

( 1) The correlations between mortality from diseases other than phthisis 
and both social index and sub-standard housing show a general similarity 

1,000 

""" BOO 
700 
bOO 

$00 

.wo 

300 

100 
Ql> 
30 

MALE5 

fEMALE~ 

~L---~--~--~--~--~----L---~--~--~~ 
1650 

CHART 6.-The Mortaliry from "Diseases other than Respiratory 
Tubrrculosis ",by Sexr.r and in certain Age-Groups, during the period 
I8.'}t to 1936 in England and Walts (umi-logarithmic scale). 
(Data taktn from Table 19.) 
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with the corresponding phthisis correlations in being positive and significant 
and of much the same value, in almost all the age-groups. The corre 
lations between diseases other than phthisis and poor relief also resemble th 
corresponding phthisis correlations in being nearly all positive, but diffe 
from them in being significant only in infants of both sexes and in youn1 
women. 

(z) As was found for phthisis, the coefficients of correlation of disease 
other than phthisis with poor relief are smaller than those with th• 
other two social factors. For diseases other than phthisis the social inde: 
and housing correlation coefficients are about equal, '\Vhereas for phthisi 
the housing correlation coefficients are the larger. 

These results show that the general relationship between the loca 
level of poverty, as measured by these social data, and the level o; 
mortality fro!TI diseases other than phthisis in the various count} 
boroughs is of much the same order as that between poverty and 
respiratory tuberculosis. 

As a check on the correlations of housing with diseases other 
than phthisis among young adults, the supplementary method of cal
culating group-averages of mortality was also used. The boroughs 
were arranged, according to their incidence of sub-standard housing 
conditions in I 93 1, into the same four groups as in Chapter 3 (see 
Table IO, Notes), and the mortality (simple and weighted arithmetic 
averages) for males and females aged I5 to 24 years was calculated for 
each group of boroughs for I931-33, and also for earlier triennia. 
Examination of Table 2 I, in which the results are shown, supports 
for the triennium 193 I -33 the relationship for this particular age
group between the local sub-standard housing and diseases other than 
phthisis, which was shown in Table 20 by the method of correlation. 
For the earlier triennia the relationship is also evident, though for I9I I 

-I g, weighted arithmetic averages, it is less marked than at other dates. 
In order to extend the comparisons of the present chapter with 

those of Chapter 3, coefficients of partial correlation were calculated 
between the various social data and mortality from diseases other 
than phthisis at different ages. The results are set out in Table 22 

which should be compared with Table I I, the corresponding table 
for phthisis. The following points may be noted: 

( I) The correlations between mortality from diseases other than ph this is 
and poor relief, housing held constant, and between this mortality and 
housing, poor relief held constant, are both substantially similar to the· 
corresponding correlations for phthisis, the first being insignificant, the 
second significant, for almost all age-group.. 

(z) The correlations between diseases other than phthisis and the social 
index, housing held constant, retain .their significance for nearly all age
groups, whereas the corresponding phthisis-social index partial con-elations, 
although positive, are nearly all insignificant. The correlations between 
diseases other than phthisis and housing, social index held constant} show 
a general similarity with the corresponding phthisis-housing partial 
correlations, although the values of the coefficients are mostly lower. 
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On the whole, therefore, while there is general similarity between 
the two series of partial correlations in Tables 11 and 22, there 
is a tendency for diseases other than phthisis to be more associated 
than phthisis with social index, and less than the latter with housing. 

In order to pursue the comparison with respiratory tuberculosis, 
coefficients of regression of mortality on housing were derived from 
the significant correlation coefficients of Table 22, and are set 
out in Table 23. These results form a marked contrast to those 
for phthisis for the same triennium, 1931-33 (Table 12). The 
regression coefficients of phthisis mortality on housing were found 
to have their maximal value in the age-group 15 to 24 years, both 
sexes, whereas for all other diseases taken together the regression 
coefficients have their minimal value in this age-group. There is, 
therefore, no evidence from regression coefficients that young adults 
have been especially "sensitive" to housing conditions, as regards 
their mortality from diseases other than phthisis, in the sense sug
gested fiJr their phthisis mortality in Chapter 3· 

One of the most important comparisons made in Chapter 3 was that 
between the rate of decline of phthisis mortality, at different ages, over 
the twenty years from 1911 to 1933, in the different county boroughs, 
and the local incidence of sub-standard housing conditions in 1931. 
A strong inverse relationship was shown, both by correlation and by 
group-averages, for males and females aged 15 to 24 years. In Table 
24 are set out the complementary correlation coefficients between 
()•) percentage-rate of decline, per annum, in mortality from diseases 
other than phthisis, in the age-group I 5 to 24 years, over the periods 
1911-13 to 1931-33 and 1921-23 to 1931-33 and (x) local sub
standard housing incidence in 1931, in the county boroughs. Those of 
the 76 boroughs in which less than twenty deaths from diseases other 
than phthisis were recorded for the first triennium of the period 
conrerned were excluded from these correlations (cf. Chapter 3, p. 31). 
1 t may be noted from the table that the correlation coefficients are all 
negative, suggesting the presence of a small association. They are, 
however, consistently lower than those in the corresponding table 
for phthisis (Table 14, second series), and contrast strongly with 
the latter in their degrees of significance. 

As a supplement to the correlations of Table 24, a similar 
comparison was made using group-averages of mortality, the four 
groups of boroughs being the same as before. The results are given 
in Table 25. No definite inverse relationship is shown between 
the local sub-standard housing incidence and percentage-rate of 
decline in mortality from diseases other than phthisis among young 
men and women in the different county boroughs. This finding 
is in contrast to that in the corresponding table for phthisis mortality, 
Table 16, where such relationship was well-marked. 
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V. DISCUSSION. 

From the observations upon England and Wales in this chapter, 
it is evident that the mortality from "diseases other than phthisis" 
has not shown the same retardation in rate of decline among young 
adults as phthisis itself has shown. Only during the limited period 
of the war, I9I4-1918, was the downward course of mortality inter
rupted, and during that period all the age-groups for which data are 
presented were affected. 

From the detailed observations upon county boroughs, mortality 
from diseases other than phthisis and mortality from phthisis 
itself show certain similarities and certain important differences. 

The two mortalities resemble one another in their general relation
ship with local poverty in the different county boroughs, as shown by 
the comparison of mortality levels with the three local social measures; 
though the finding (from partial correlation) that the association 
of diseases other than phthisis with housing is less clearly, and 
with social index more clearly, shown than is the case with phthisis 
perhaps suggests that of the various factors in poverty, closeness of 
personal contact is more important ;.,tiologically in phthisis than in 
the composite collection of other diseases taken as a whole. 

Mortality from diseases other than phthisis and mortality from 
phthisis differ, however, in that the recent rate of decline of the 
former among young adults in the different county boroughs does 
not show the same strong inverse relationship with the local incidence 
of sub-standard housing conditions that is shown by the corresponding 
rate of decline of the latter disease. From this difference, as well as 
possibly from the two contrasting series of coefficients of regression, 
it may be concluded that the mortality from diseases other than 
phthisis shows no definite evidence of the closer relationship with 
housing conditions among young adults, as compared with the 
population as a whole, that is shown for phthisis. The evidence given 
in Chapter 3 that suggested a special sensitivity of young adults to 
housing conditions, as regards their mortality from respiratory 
tuberculosis, has, therefore, not been found in the present chapter 
for mortality from all other diseases taken together. 

VL SuMMARY oF ·CHAPTER 5. 

I. The trend in the mortality in England and Wales from · 
"diseases other than respiratory tuberculosis" has been compared 
with that from respiratory tuberculosis. · 

2. The retardation in the present century in the decline in mor
tality from respiratory tuberculosis. among young men and women 
·that has been noted in Chapter I is little, if at all, shown for all other 
diseases taken together. Only during ~he war has there been any 
·serious interruption in the steady decline in the latter mortality for 
young adults or for any other age-group. 
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3· The main comparisons made in Chapter 3 between certain 
local social condition.. and respiratory tuberculosis mortality in the 
different county boroughs have been repeated in the present chapter 
for all other diseases taken together. 

4· As with respiratory tuberculosis, the mortality in the different 
boroughs from diseases other than respiratory tuberculosis in 1931-33 
has been found to be related at most ages and in both sexes with 
the three social measures-poor relief incidence, social index and 
sub-standard housing incidence. 

5· The partial correlations calculated between diseases other 
than respiratory tuberculosis and the three social measures in the 
c-ounty boroughs show a general similarity with those previously 
found for respiratory tuberculosis. The association of housing with 
diseases other than respiratory tuberculosis is, however, less clear 
than it was with the latter disease, so suggesting that of the various 
components of poverty, closeness of personal contact is perhaps more 
important in the "'tiology of respiratory tuberculosis than in that 
of all other diseases taken as a whole. 

6. The inverse relationship between the sub-standard housing 
incidences in the various county boroughs and the different rates of 
improvement of their young adult mortalities from 1911 to 1933 that 
has been shown for respiratory tuberculosis is much less strong 
for all other diseases taken together. From this difference it is 
suggested that young adults do not possess the same sensitiveness to 
housing conditions as regards the composite group of" diseases other 
than respiratory tuberculosis" that they appear to show for 
respiratory tuberculosis itself. 
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TABLES TO CHAPTER 5• 

TABLE 1g.-Jfortality from Diseases other than Respira/CT:J' Tuberculosis, 
per 100,0000 li1·ing, by Sex ami Age, during the period 1851 to 1936 
in England and Wales. (Compare Table 1.1 

•8.:;t--6o 
I&it-70 
t87t-8o 
J88t~ 
t8gt--oo 
1!)01-10 

1901 ·-1903 ·-1905 
1!)06 
'907 
•goll 
1<)09 
1910 

1911 
1912 

1913 
1914 
1915 
1916 
1917 
1918 
1919 
lg-20 

tg-lt 
19"22: 

1923 
192-l 
1925 
19:26 
1927 
19"28 
19"29 
1930 
1931 
1932 

'933 
1934 
1935 
1!)36 

5<JJITUS: 
1851-1~10.. 
1901-1910. 

1911-1914--

1915-•920-
1921-1930-
1931-1936. 

362 
33> 
303 
2,54 
239 
199 
227 

219 
lgb 
Ig8 
lg8 
201 

.a& .as 
I~ 

173 
181 
16<j 
100 

'· 

~lu.ES. 

~.s-J+.. 

-!7.> 
-J.62' 
3!12 
Jb~ 
:2•,2 

247 
210 

207 
IQil 

•il<J 
""" 190 
210 
.-a 
.:lo 
172 
.l8J 
r64 
t65 
157 

f1R:;•-tg10'. 
(tgor-to·. On._qn (IQH/"i~ 

-. 19lJ- q.). -
(1913-20 . 
11921-30'. 
11 93 1 -s6~-

.,.. .... 

8oz 
141 
772 
735 
579 
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TABLE 19-(cont.). 
Ae~groupa. 

Yun. r -~-'- ~ 

!)-14. 
,,_... ........ l'i-44· 

FEWALES. 
•8sr-6o 391 
Jl$61-'70 s•s 362 519 797 
J87r-8o 425 320 492 Bo1 
JU8t-go 357 277 444 764 
J89t-oo 295 250 402 725 
1901-10 246 198 313 578 

1901 227 
1!)02 225 

1903 202 

'904 198 
1!)05 202 
lgo6 193 
1!)07 192 
!goB IBj 
1909 IBG 
1910 172 
l91l 229 175 267 504 
1912 211 !67 2,55 494 
1913 ... 164 251 sos 
1914 234 •67 z6o 520 

'9'a 254 .a. 262 520 
191 213 171 2¢ 475 
1917 202 J6g 276 444 
Jgl8 4'4 511 76• 701 
1919 239 241 377 +88 
19:20 219 '74 269 423 
1921 :8;, r6o 227 402 
1922 IB4 '55 257 4'9 
1923 t56 143 215 375 
l924 !57 146 224 39• 
192!) 168 14fi 217 374 
tg:z6 157 lj8 212 367 
1927 •58 140 2!8 386 
1928 159 140 205 364 
1929 173 •so 223 393 
1930 l;j!l '3' 201 337 
1931 148 '4' 209 353 
1932 '39 '33 200 347 
1933 147 '4' 207 373 
1934 163 ljO 1!}6 330 
1935 •37 1'24 !88 324 
19:J6 128 118 1Bo 3•9 

ExPLANATORY NoTEs. 

Mortality from Diseases other than Respiratory Tuberculosis: For the 
period 1851 to 1920 the deaths are those from all causes less 
those recorded under categories 28 and 29A, and categories 155-186, 
of the International List of Causes of Death for 1911; for the period 
1921 to 1930 the deaths are those from all causes less those recorded 
under category 31, and categories 165-203, of the International 
List for 1921; and for the period 1931 to 1936 the deaths are those 
from all causes lrss those recorded under category 23, and categories 
163-1!)8, of the International List for 1931. Categories 28 and 2gA, 31, 
and 23, of these three International Listst respectively, are co
extensive; they comprise tuberculosis of the respiratory system and 
exclude acute miliary tuberculosis. Categories 155-186, 165··203, 
and 163-198, of the three International Lists, respectively, are also 
co-extensive; th.-y comprise violence (including suicide). (See 
Registrar-General, 1911h, 1921h, 1931h.) 
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TABLE 20.-Correlation Coe.fjicients (r) between various Social Conditions 
(lncidenee of Persons on Poor Reliif (1931-33L Stocks's Social Index 
[1931], Incidence of Sub-Standard Hou$ing [1931]) (x) and 
Mortali!J from Diseases other than Respiratory Tuberculosis at specified 
Ages (1931-33) (y) in English Coun!J Boroughs. (Compare Table 7-) 

Age-groups. 
Social amditiom. .... ' ... ··--MALES. 

Poor Relid"(1931-33) '"' +·385 +·188 +·163 
Social Index ( 1931) . '"' +-688 +·446 +"475 
Sub-Standard Housing ( 1931) '"' +-68• +·491 +·4?6 

Mean O.D.M. (1931-33) 2243 167 162 

FEMALES. 

Poor Relief (1931-33) '"' +·p +·171 +"244 
Social index ( 1931) . Tq +-68g +"374 +·sn 
Sub-Standard Housing ( 193 r) '"' +·720 +"347 +"529 

Mean O.D.M. (1931-33) 1778 163 142 

Mean Poor Relid"(1931-33) 
Mean Social Index (1931) . 
Mean Sub-Standard Housing (1931) 

EXPLANATORY NoTES. 

Poor Relief(1931-33): See Table 6, Notes 1-4. 
Social Index ( 1931): See Table 6, Notes 8--1 I. 
Sub-Standard Housing (1931): See Table 6, Notes 8--11. 

25-4+ 45 and over. 

+·r6g -·In 
+·527 +-o78 
+·500 +"084 

317 3214 

+·186 --og8 
+-628 +·ug 
+"474 +-o38 

3n6 2835 
326 
358 

7"92 

Diseases other than Respiratory Tuberculosis (1931-33): Death-rate from 
diseases other than respiratory tuberculosis, per 1 oo,ooo living, in 
each specified age-group in each borough; mean annual death-rate 
for the triennium 1931-33. 

English County Boroughs: The 76 selected English county boroughs. 
r..,: See Table 6, Notes. Significant coefficients printed in heavy type. 
Standard Error: See ibid. Throughout this table it has the value of ±·• '5· 
Mean O.D.M.: The simple arithmetic average, for all boroughs taken 

together, of the mean annual death-rates from diseases other than 
respiratory tuberculosis in the various boroughs. 

Mean Poor Relief: The simple arithmetic average, for all boroughs taken 
together, of the means of the returns for the twelve quarters March, 
1931 to December, 1933, in the various boroughs. 

Mean Social Index: The simple arithmetic average, for all boroughs 
taken together, of the value of Stocks's Social Index, 1931. 

Mean Sub-Standard Housing: The simple arithmetic average, for all 
boroughs taken together, of the retu,rns for the sub-standard housing 
in the various boroughs at the census, 1931 . 
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TABLE 21.-Mortality from Diseaser other than Respiralary Tuberculoris 
(1911 to 1933), by Sexes and at certain Ager, in Four Groups of 
English County Boroughs arranged zn order of their Incidence of 
Sub-Standard Housing Conditions (1931). (Compare Table 10.) 

J>ate. for 
O.IJ.M. 

Group 13-24-, 
of 

Bomu~tllt. s.u.--- W.A.A. 

J91 1-13 231 

2 197 
3 tgo 
4 '75 

AU boro's 196 

1916-r6 • (260) 
2 ('ljO) 

3 (!Z20J 
4 (1112) 

All boro'• (225) 

19:11-:13 I '.lOS 

3 2o6 
2 r86 
4 157 

AH boro • 5 186 

1926-zB 197 
2 •74 
3 !68 
4 •+6 

AU boro's 170 

1931-33 J85 
2 171 
3 1!)6 
4 143 

AH bora's 162 

224 
18B 
201 

'79 
200 

(266) 
(245) 
{:u8) 
(190) 

(233) 

209 
192 
189 
•sB 
190 

199 
182 

173 
lf2 

•77 
180 
166 
159 
139 
t63 

AU ages. 

W.A.A. 

EXPLANATORY NoTES. 

FEMALES. 

15-24- All ages. 
--~ 

S.A.A. W.A.A. W.A.A. 
210 
195 
179 
'43 

'79 

329 
323 
299 
251 

297 
180 
160 

151 
12) 

'53 
184 
164 
145 
118 

150 

•73 
152 
132 
119 

142 

202 

'77 
•go 
'47 
181 12:86 

1100 

1073 

lloB 

Discasrs othf'r than R~spiratory Tuberculosis: Death-rates from diseases 
other than respi1·atory tuberculosis, per 1oo,ooo living, in each 
sprcified age-group in each group of boroughs; the rates computed 
for each group of boroughs being simple arithmetic averages (S.A.A.) 
and weighted arithmetic averages (W.A.A.) of the mean annual 
death-rates for the triennia 1911-13, 1916-18, 1921-23, 1926-28 and 
1931-33 in the various individual boroughs composing the particular 
group. The figures for ~• all boro"s n were obtained similarly by 
treating the i6 boroughs as a single group. 

Sub-Stand;u·d Housing: See Table 6, Notes 8-1 !. 

Dates for O.D.M.: The dates refer to the triennia for mortality from 
. diseases other than rt"splratory tuberculosis. 

County Boroughs: The 76 selected English county boroughs. 
Groups of Bo.-oughs: See Table 10, Notes. 
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TABLE 22.-Coe.fficients tif Partial Correlation between uarious Social 
Conditions (Incidence of Persons on Poor Relief [1931-33], Stocks's 
Social Intkx [ 1931], Incidence rif Sub-Standard Housing Conditions 
[1931]) and Mortality from Diseases other than Respiratory Tuber
culosis at specified Ages ( 1931-33) in English County Boroughs. 
(Compare Table I 1.) 

Social conditions. Age-groupJ. 

Primary varia-ble. Variable hdd conslant. o-... s-14- 15~4-

:MALES. 
Poo• Relief(t931-33) . Housing (1931) +·209 +·ot6 --ooll 
Sociallndex ( 1931) Housing ( t 93 r) +"499 +·:232 +·232 
Housing ( 1931) Poor Relief ( I 93 I -33) +-630 +·462 +"453 
Housing (1931) . Socia) Index (1931) +·485 +·32• + ... 114 
Housing lt931) . Poor Relief ( 193 I -33) 

and Social Index(1931) +"477 +·328 -i-"296 

FEMALES. 
Poor Rdief ( 1931-33) Housing ( 1931 ) +-:2JO +·055 +-o71 
Social Index ( 1931) Housing ( 193 I) +"490 +·229 +"396 
Housing { 1931 } Poor Relief( 1931-33) +-674 +·310 +·48? 
Housing (1931} Socia) Index ( 1931} +·sso +·qs- +·298 
Howing (193r) Poor Relief( 1931-33) 

and Social Index(1931} +·54• +•!77 + "304 

EXPLANATORY NOTES. 

Poor Relief(1931-33): See Table 6, Notes 1-4. 
Social Index (1931): See Table 6, Notes 8-11. 
Sub-Standard Housing (1931): See Table 6, Notes 8-ll. 

25-44-
., .... 
ovu. 

-"039 -·223 
+·3o6 +-o37 
+·543 +·t6o 
+"372 +-<>48 

+·Jgo +·o83 

+·02l -"119 

+·49s ...!..·Jt8 

+·444 +-o78 
+·:Mt -"036 

+"204 -'014 

Diseases other than Respiratory Tuberculosis { 1931-33): See Table 20, 
Notes. 

English County Boroughs: The 76 selected English county boroughs. 
Coefficient of Partial Correlation: Significant coefficients {more than 

twice their standard errors) printed in heavy type. 
Standard Error: See Table 6, Notes. Throughout this table it has the 

value of ±·ns. 

TABLE 23.-Cotjjicients tif Rtgression (h) rif Mortality from Diseases 
other than Respiratory Tuberculosis at specified Ages (1931-33) (y) 
upon lncitknce of Sub-Standard Housing Conditions ( 1931) (x) in 
English County Boroughs. (Compare Table 12.) 

:\~roups.. 

..... 5-l,; . 15--24. "15-44· 4!'i and over. 

1\fALES. 

b_rx 7' 4 . 3 5 
FEMALES. 

byx 56 3 3 4 

ExPLANATORY NoTES. 

Diseases other than Respiratory Tuberculosis (1931-33): See Table 20, 
Notes. 

Sub-Standard Housing ( 1931): See Table 6, Notes 8-11. 
English County Boroughs: The 76 selected English county boroughs. 
b,,: Symbol for coefficient of regression. The latter were derived from 

those of the corresponding coefficienis of correlation given in Table 
20 that were regarded as significant. 
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TABLE 24.-Corulation Coeffirients (r) between Incidence of Sub-Standard 
Housing Conditions (1931) (x) and Percentage-Rate of Decline in 
.Uortality from Diseases other tluln Respiratory Tuberculosis in the 
Age-Group 15 to 24 during the periods 1911-13 to 1931-33 and 
1921-23 to 1931-33 (y) in English County Boroughs. (Compare 
Table 14.) 

Data for period ofdedine. 

1911-13 fo 1931-33 
1921-23 to 1931-33 

MALES. 
-'210 ± '122 (68) 

FEMALES. 

-·167 ± ·121 (6g) 
-·209 ± "!21 (6g) --·o8o ± "122 (68) 

ExPLANATORY NoTES. 
Sub-Standard Housing (1931): See Table 6, Notes 8-11. 
Rate of Decline in Mortality from Diseases other than Respiratory 

Tuberculosis: Average percentage-rate of decline, obtained in the 
same way as for respiratory tuberculosis in Table 14. 

English County Boroughs: The 76 selected English county boroughs, after 
excluding those boroughs in which less than twenty deaths from 
diseases other than resPiratory tuberculosis took place, in the age
group 15 to 24, in the triennium 1911-13 in the case of the period 
1911-13 to 1931-33, and in 1921-23 in the case of the period 1921-23 
to 1931-33. The number of boroughs used in each calculation is 
placed in brackets after the correlation coefficient. 

T>q: See Tallie 6, Notes. None of the coefficients is significant. 
S.E., (Standard Error): See ibid. 

TABLE zs.-Percenlage-Rate tif Decline in itfortality from Diseases other 
than Rt•.<jJiratory Tuberculosis, by Sexes and at certain Ages, during 
the periods 1911-13 to 1931-33 and 1921-23 to 1931-33 in 
Four GroujJS tif English County Boroughs arranged in order of their 
Incidence of Sub-Standard Housing Conditions (1931). (Compare 
Table 16.) 

Da1n for 
pc"ri"d nf 
dn:lmC'. 

to 

'" 

1\.fAt.E.S. 

(;r<~Uf• nf 
Bor<.>ttglu. S.A .. '\. W.A.A. 

1'0 

:1 0'7 
3 · o·g 

I 4 . o·g 
\ all bora's o·g 

' , 
3 

,., 
1"7 
1•6 

1'4·""9 
ull boro's J ·3 

•·o 
o·6 
r·o 
1"1 

o·g 

All aqca. 

W.A .. o\. 

o·S . 

o·• 
ExPLANATORY NoTES. 

FEMALES. 

13--24-· ----
S.A.A. W.A.A. 

o·g o·8 
1"1 1·0 

!"3 1"3 
o·8 '"1 

•·o l"O 

0"4 0"7 

0"5 J•O 

1"3 '., 
o·6 '., 
0"7 r·o 

All age~. 

W.A.A. 

. -o·r 

Rate of Declin<' in ~lortality from Diseases other than Respiratory 
'l'uberculosis: Average percentage-rates of decline per annum 
ohtainrod in the same way as for respiratory tuberculosis in Table 16. 
The data used in the calculation of the figures were obtained from 
Table ~r. 

Sub-!;tandard Housin!':: &ee Table 6, Notes 8-l!. 
County Boroughs: The 76 sdcctcd English county boroughs. 
Groups of Boroughs: s~ Table to, Notes. 



Chapter 6.-The Effect of Internal Migration upon the Relationship 
between Respiratory Tuberculosis Mortality of Young Women 
and Certain Social Conditions in the Different English County 
Boroughs. 
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79 

jg-Bg 

So far in this report the recorded mortalities in the county 
boroughs, and their variations both in time and in place, have been 
taken at their face value. A number of authorities have, however, 
pointed out that such figures are liable to additional variations of an 
artificial nature as between one district and another in' consequence 
of migration. On the supposition that migrants are mainly physi
cally select persons, unlikely to die of disease while still within their 
age-group, a considerable loss of persons from a district would have 
the effect of artificially causing a rise in the local mortality figure for 
that age-group, while a gain of persons would distort the figure 
correspondingly in the opposite direction. Such rises and r.~lls in 
mortalities might prove misleading when studying the health of local 
communities in relation to environmental conditions. 

In his valuable study of the recent trend of respiratory tuberculosis 
mortalities among young adults of both sexes, Bradford Hill ( 1936) 
has examined, in the light of this supposition, the differences in 
decline in death-rates recorded for various county boroughs. His 
main finding is a strong correlation between the ,declines in respira
tory tuberculosis mortality between I 921 and 1931 among males and 
females at ages I 5 to 24 in z8 representative county boroughs and the 
varying proportions of the population at all ages of the same sex 
lost or gained by migration by these towns (these prop~rtions 
being assumed to indicate adequately tlie movements of their young 
adults). 

Accepting the assumption that such young migrants have been 
physically select, Bradford Hill considers this relationship to be in 
part, at least, directly causal, resulting from the above-mentioned 
artificial effects of loss or gain of population by migration upon local 
death-rates; though he is prepared to regard it also as partly an 
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indirect association resulting from the dependence both of death-rates 
and of migration upon local social and economic conditions.1 

Lcwis-Faning ( 1937). in a preliminary account of his Ministry 
of Health Report ( 1938) upon the effects of the recent economic 
depression upon health, has gone further than Bradford Hill in 
eoncluding in favour of the view that " the increase in the rate of 
mortality from tuberculosis among females in Merthyr Tydfil is due 
to emigration of healthy young adult females between ages I 5 and 
24, with the result that on the average the weaker lives are left 
behind and the death-rate increases ". 

So great is the importance of assessing the effect of migration itself 
in producing local differences in the decline in respiratory tuber
culmis mortality among young adults that the present chapter is 
devoted to a reconsideration of certain findings of Chapters 3 and 5, 
concerning the influence of housing conditions both upon respiratory 
tuberculosis and upon "diseases other than respiratory tuberculosis". 

II. MATERIALs, SouRcEs AND METHODS. 

Two methods seem available for assessing the effects of migration. 
The first is to apply the method of partial correlation in order to 

attempt to separate the influence of local migration from that of 
local housing. From calculations on such lines Stocks (1936) has 
concluded that "at least half of the correlation (found by Bradford 
Hill) between migration and fall in the phthisis death-rate arises 
from the even greater negative correlation between fall in phthisis 
death-rates and bad economic conditions as evidenced by over
crowding, while the other half may well be due to selective migration 
of the fitter elements of the population". 

The usc of the method of partial correlation, however, seems 
nnsatist:octory, since, while it takes into account the actual amount of 
migration, it necessarily excludes consideration of the relative 
mortalities of migrants and non-migrants (i.e. the degree of the 
phpi,·al suprriority assumed). The difference between these two 
mortal it irs must dt·termine the importance of the influence of migra
tion itself on the dillcring rates of change of respiratory tuberculosis 
mortality !i·otn one borough to another. For as the mortality of the 
migrants approaches that of the non-migrants or stationary popu
lation, so the itnportaucc of migration as a direct causative factor in 
producing the hKal dillcrcnces recorded for the various boroughs 
must im·vitably diminish, until, in the event of such physical 
SllJ>eritn·ity being non·cxistcnt, it would disappear altogether, even 
though local<·hangcs in phthisis mortality might be closely correlated 
with local migration and the amount of the migration might be large. 

1 Thr t'niTt"lnlluu nX"thdC"nt hrtwttn int'idl"nt.·c ofsub-~tandard housing conditions in 
l~rtl ~\1\ll nt·l immigr:.tion~rat'l! tt1r l~mal~ aged 15 to :2-J from 1921 t~1 l9JI, in 59 county 
b..n1nt~h~ ~~ TaOit" :.!ti, Explan:ltf.'llj' X·1te lo Codfidenl i\o. 4), is - '537 .:1::. ·tjt. 
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In view of these disadvantages it was decided to adopt an alter
native method of treatment. For each county borough, in both 1921 
and 1931, a computation was made of the population at ages 15 to 
24 that would have been resident there had no migration occurred 
during the previous decade. Such populations are subsequently 
referred to as "native" populations. This computation was made 
by using the generation or diagonal method (see Greenwood, 
I936). 

Taking I 92 I for example, in each borough the number of persons 
in the generation aged 5 to I4 in I9II (from 19!1 census), less the 
total deaths from all causes occurring in this generation between 
I9II and I92I, forms the native population aged I5 to 24 in 1921; 
and the difference between this figure and the actual 192 1 census 
population in the age-group 15 to 24 represents the net migration 
of this generation between I9I I and I92L 

With the aid of such native populations for I 921 and I 931, to
gether with the registered deaths at ages 15 to 24 from respiratory 
tuberculosis for I92I-23 and •931-33, "native" death-rates were 
calculated for these two triennia. This procedure provides the 
extreme instance of physical superiority among migrants, the latter 
being assumed to have had no deaths from respiratory tuberculosis 
during the triennia I92I-23 or I931-33. Since the insusceptibility of 
migrants to tuberculosis must be relative rather than absolute, 
it seemed desirable to recalculate a second series of native death
rates on the supposition that migrants suffered from half the 
respiratory tuberculosis mortality of the particular triennium 
among the non-migrants in the borough that they were entering or 
leaving.' 

The selection of the fraction one-half was not entirely arbitrary, but 
was based upon the assumption that migration took place uniformly 
throughout the decade, and that five or six years represented a 
generous estimate of the average expectation of life for clinically 
recognizable cases of pulmonary tuberculosis of this age. 

The native death-rates for the county boroughs so obtained for the 
two triennia, 192 I -23 and 193 I -33, as well as the percentage changes 
over this decade, were correlated with the incidence of sub-standard 
housing conditions. The resulting relationships were compared with 
those shown in Chapters 3 and 5, where the death-rates used had not 
been subjected to any such adjustment, i.e. where the mortality of 
any migrating persons was assumed to be the same as that of the 
non-migrant population of the same borough. · 

1 In the case of boroughs that had lost young men or women by migration in the previous 
decade~ the mortality among the non-migrnms was the same as the mortality recordt-d 
for the borough, i. ~. tht> registered deaths rated upon the census population. In the case 
of boroughs that had gained by migration the non-migrant and the recorded mortalitio 
necessarily ~fftn~d, but the latter was used in prefez:ence to the former in estimating the 
deaths of m1grants and so calculating the native death-rates, since much less computation 
was required and the error resulting was negligible. 
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O·Ning to the difficulty of ascertaining the migration of males 

between 19I I and I92I (see Bradford Hill, 1925, p. 78), an essential 
requirement for the method of treatment outlined above, the present 
analysis has necessarily been restricted to young women. 

Fuller details of the materials, sources and methods of treatment 
used in this chapter are given in the Appendix. 

III. ANALYSIS OF RESULTS. 

In Table 26 are set out the correlation coefficients between sub
standard housing incidence and respiratory tuberculosis mortality 
of young women in the county boroughs for I921 (Nos. I and 2) and 
for I93I (Nos. 3, 4 and 5). 

Considering I 93 I first, Coefficient No. 3, taken from Table 8 of 
Chapter 3, is based on recorded death-rates, i.e. before any adjust
ment fi>r migration. Coefficient No.4 also is unadjusted, but differs 
from No. 3 in being re,tricted, for purpose of comparability, to the 
same collection of 59 boroughs as (for reasons see Notes to Table 26) 
were used in the calculation of Coefficient No. 5· (It will be noted 
that in spite of this reduction in the number of boroughs used, 
Coefficient No.4 has almost the same value as No.3.) 

Codlicicnt No. 5, the most important in this table, differs from 
Nos. 3 and 4 in that in its calculation " native" death-rates were 
used. These native death-rates were derived after adjustment for 
migration on the more extreme assumption that the migrants had 
sullcrcd no mortality. 

A nnnparison of these three coefficients shows that the high 
correlation previously noted in Chapter 3 betw!'en sub-standard 
housing incidence and respiratory tuberculosis mortality of young 
women continues, though at a reduced figure, after this stringent 
adjustment for the possible effects of migration has been made. 

Cncffit·icnts Nos. 1 and 2, based similarly on recorded and "native" 
dcath-mtcs, afford a similar comparison for 1921 ; Coefficient No. I 
again being taken from Table 8. The reduction previously observed 
b<"twc<·n No. 3 and No. 5 is also shown between Nos. I and 2, but in 
this instance the adjustment has reduced the original coefficient, 
whirh was already smaller in value than that for 1931, to insignifi
canre. 

In Table 27 are set out the correlation coefficients between the 
pnrentage-rate of dcdine in respiratory tuberculosis mortality of 
young wonwn over the period I921-23 to I931-33 and the sub
standard housing incidence in 1931 in the county boroughs. Co
r!Iirit•nts Nos. 1 and 2 are taken diret·tly from Table 14 of Chapter 3, 
where th<" recorded death-rates (i.e. making no adjustment for 
mi~:ration) were used. Co .. fficient No. 3 also is unadjusted, but 
dilli.·rs from Nos. 1 and 2 in b<"ing restricted, for purpose of 
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comparability, to the same 41 boroughs as (for reasons see Notes to 
Table 27) were used in the calculation of Coefficients Nos. 4 and 5· 

Coefficients Nos. 4 and 5 are the most interesting in this table. 
They differ from No.3, which was derived from the same 4I boroughs, 
in that " native " death-rates were used in their calculation. These 
death-rates had been derived by adjustment : for Coefficient No. 4 
on the extreme assumption that the migrants had suffered no 
mortality, and for No. 5 on the less rigorous assumption that the 
mortality of tbe migrants had been half the recorded mortality for 
the borough concerned. 

A comparison of tbese coefficients shows that the significant corre
lation noted in Chapter 3 between sub-standard housing incidence 
and rate of decline in respiratory tuberculosis mortality continues 
after both degrees of adjustment have been made, though after the 
more stringent of the two adjustments the coefficient has only a 
slightly significant value. 

The supplementary method of arranging the boroughs in four 
groups according to their sub-standard housing incidence in I 931, 
which supported and amplified the correlation coefficients used in 
Chapter 3, has again been employed in the present chapter, but using 
the mortalities obtained after the more severe adjustment for migra
tion. In Table 28, Part I, the simple and weighted arithmetic 
averages for the respiratory tuberculosis mortality in I921-23 and 
1931-33 are shown for each borough group (if. Table 10), while in 
Part II the percentage-rates of decline in mortality between these 
dates are similarly set out (if. Table 16). 

Examination of both Parts I and II of Table 28 shows that the 
results by the method of group-averages agree with those deri,·ed by 
correlation and given in Tables 26 and 27. The figures in Part II 
are further noteworthy in that the rise between 1921 and 1931 in the 
mortality in Group 1, the worst-housed group of boroughs (see 
Table I 6), still persists in spite of the stringent migration test applied. 

The results of the above comparisons between housing and 
respiratory tuberculosis mortality were controlled by calculating 
corresponding figures for diseases other than respiratory tuberculosis, 
after similar adjustment for migration, just as Chapter 3 was pre
viously controlled by Chapter 5· The figures are shown in Tables 29 
and 30. In Table 29 it can be seen that the adjusted coefficient 
(No. 3) is reduced below the unadjusted coefficients (Nos. I and 2) 
in much the same way as for respiratory tuberculosis mortality 
(Table 26, Nos. 3, 4 and 5), though in the present case the adjusted 
coefficient is barely significant. The important control figures of 
Table 30, on the other hand, show that this stringent adjustment for 
migration fails to render significant the correlation between housing 
and the rate of decline in mortality fro"m other diseases. Thus the 
contrast between the findings for respiratory tuberculosis and those 
for "diseases other than respiratory tubt'rculosis ", which was 
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noted in Chapter 5, is still maintained, as can be seen by comparing 
Table 27 with Table go. 

IV. DISCUSSION. 

The present chapter is an attempt to ascertain how far the conclusions 
of Chapters 3 and 5 upon the relationship between the recent 
mortality experience of young women in different county boroughs 
and the local housing conditions require modification in view of the 
possible distorting effects of internal migration. 

Recalculation of much of the mortality data, making allowance 
for contemporary migration on the assumption that young persons 
who migrate have been in the main a physically superior group, 
appears to leave the chief conclusions of those chapters substantially 
undisturbed. Thus it is possible to reassert the relationships, for 
young women in the different county boroughs, between the levels of 
housing conditions in 1931 and (I) the local levels of their mortality 
in 1931-33, both from respiratory tuberculosis and from diseases 
other than respiratory tuberculosis, and (2) the local rates of decline 
in their mortality over the period I 921-23 to 1931-33, from respiratory 
tuberculosis, but not from diseases other than respiratory tuberculosis. 
Furthermore, the important observation that during the period 
1921-23 to 1931-33 the respiratory tuberculosis mortality for young 
women living in the worst-housed group of boroughs has failed to 
dcdine also survives this stringent test. 

Although the relationships previously found in Chapters 3 and 5 
have been upheld, the effect of adjusting for migration has been to 
rc<luce their significance. The amount of this reduction has, of 
course, varied according to the mortality arbitrarily assigned to the 
supposedly physically superior young migrants, though the signifi
cance does not disappear even on the more severe test of assuming 
this mortality to be nil. 

It would seem, therefore, that, if the assumption that migration has 
brtn main(y confined to the filler tltmmts of the young adult population ht 
correct, migration is a factor of some importance in producing the 
local differences in level and recent rate of decline of respiratory 
tuberculosis mortality among young women in the county boroughs; 
but that, whattutr tltt pq_vsical superioriry of the migrants, migration 
will only partly account for these local mortality differences, the 
local level of social conditions remaining an important causative 
factor. Furthermore, the less the respiratory tuberculosis mortality of 
the ·migrants differs from that of the non-migrants, the smaller must 
be the influence of migration upon the local death-rates, and the 
more clearly docs the association with local social conditions 
emerge. 

The relative importance to be ascribed to migration on the one 
hand, and to local social conditions on the other, in bringing about 
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the local differences in respiratory tuberculosis mortality is thus 
dependent upon how far the assumption of physical superiority 
among migrants be carried. The assumption of a physical superiority 
of this kind has been largely derived from studying movements 
in rural populations from which the attractions of town life are believed 
to draw the more active and healthy (see Bradford Hill, 1925, 1936). 
On the other hand, the movements of population between one town 
and another, which must enter largely into the present problem, 
almost certainly include a somewhat different type of migrant-the 
workless young adult in search of better economic conditions than 
are offered by his or her native place. 

Though the selection of any particular fractional mortality for 
migrants is difficult, it is suggested that in view of these considera
tions the arbitrary value of one-half that of the stationary population 
perhaps represents the actual position more correctly, and is therefore 
a fairer test, than is the extreme procedure of assuming the mortality 
of these young persons from phthisis, or from diseases other than 
phthisis, as the case may be, to be nil. 

The present treatment of the problem of the effect of migration 
upon death-rates has differed substantially from that of Bradford 
Hill (1936). In the first place, the data used here for the calculation 
of migration have been more completely restricted to the age-genera
tion of young adults. Bradford Hill, on the other hand, in most of 
his calculations, used the figures for males and females of all ages, 
regarding such movements as adequately indicating those of young 
adults of the same sex. The present migration estimates for young 
women provide an opportunity for testing this belief, and for this 
purpose the migration-rate for females of all ages in the 26 repre
sentative county boroughs, as given in his Table XIV, has been 
correlated with that for young womenofthesameplaces. The resulting 
coefficient has the high figure of ±·8oo, so justifYing Bradford Hill's 
belief. In the second place, Bradford Hill has restricted his com
parisons to correlations between migration rates and rates of decline 
in mortality, whereas the present treatment, by the use of" native" 
death-rates (derived by adjustment on various assumptions as to the 
relative health and mortality of migrants), has allowed the simul
taneous examination of the effects upon respiratory tuberculosis 
death-rates both of migration and oflocal social conditions. 

It does not seem possible at the present time to go further in. 
assessing the relative importance of local social conditions and of 
internal migration in affecting the differential trends of mortality 
among young adults in county boroughs, nor will it be so until· a 
satisfactory comparison of the heiilth of migrating and stationary 
populations is obtained by ad hoc studies. 



TABLES TO CHAPTER SIX 79 

v. SUMMARY OF CHAPTER 6. 

1. The view that internal migration produces distorting effects on 
local recorded mortalities in county boroughs is discussed. Such 
distortions will arise for respiratory tuberculosis mortality if migrants, 
as a class, arc selectively healthy as regards this disease. Loss of such 
healthy persons from a borough would artificially raise its recorded 
death-rate, while conversely a gain would lower this rate. 

2. A method is described for computing for each county borough 
the populations of young women that would have been resident there 
in 1921 and in 1931 had no migration of their generations to or from 
the borough taken place during the previous decades. On the basis 
of these " native " populations, and with various assumptions as to 
the relative healthiness of the migrants, corresponding " native" 
death-rates from respiratory tuberculosis and from " diseases other 
than respiratory tuberculosis" have been computed for young 
women fi>r the triennia 1921-23 and 1931-33· 

3· The main comparisons between local housing and mortalities 
that were made in Chapters 3 and 5, using recorded death-rates, 
have been made afresh with these computed "native" death-rates. 
It is concluded that, if the assumption be correct that migration 
of young women has been mainly confined to the more healthy, 
internal migration is a factor of some importance in producing the 
local differences in level and recent rate of decline in respiratory 
tuberculosis mortality for that age-group in the county boroughs. 
J'l;cycrthdess, whatever be the degree of healthiness of these migrants, 
int<'rnal migration ran only partly account for these local mortality 
dillcrenccs, and the Inca! leYel of social conditions must remain an 
important fat'lor. 

TABLES TO CHAPTER 6. 

TABLE 26.-Com/ation Codficienls (r) between Incidence of Sub-Standard 
llou.>ing Conditions ( 1921 and 1931) ( x) and Mortality from Respiratory 
Tu/)(rculosis among Females in the Agt-Group 15 to 24 (1921-23 and 
19:~ 1-33) l.r) in English Counry Boroughs, hrfort and after making 
AdjuJ/menls for .1/igration. (Comport Table 8.) 

Nu. llalt" fnr IJatn f.,r 
r .q + .'i.f:.,. N•1mber of 

t .. >tninlf. R.T.M. Horou~~:ta.. 

19.:!1 19.!1-~3 { +'293 .:t ·n; ~ 
( unadjuJUedJ J 76 

• l9.ll I!J21-c.l3 ~ +·179 ± .,3, r 
{adjustnil 59 

3 1931 193• ·-33 { +-663 ± 'lt5} 
(unadjwtc=d) ]6 

~ 1931 1931-:)3 ~~a± .,3, f 
i i unadjusted} 59 

:; 1931 1931-33 { ,·4n ± ·131 t 
(adjusted) ) 59 
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ExPLANATORY Nons. 
Sub-Standard Housing (1921 and 1931): See Table 8, :-lotes. 
Respiratory Tuberculosis: Recorded and "riative" death-rates from 

respiratory tuberculosis, per IOo,ooo living, in each borough; mean 
annual death-rates for each of the triennia, 1921-23 and 1931-33· 
In calculating Coefficients Nos. I, 3 and 4 the death-rates were 
unadjusted for migration (recorded death-rates), while in calculating 
Nos. 2 and 5 they were adjusted for migration on the assumption that 
the mortality of the migrants was nil (" native " death-rates). 

English County Boroughs: The 76 selected English county boroughs were 
used for Coefficients Nos. 1 and 3· Nos. 2, 4 and 5 were calculated 
after excluding (a) those boroughs •with changes of boundary between 
1911 and 1921 (No. 2) or between 1921 and 1931 (Nos. 4 and 5) 
involving more than 2% of the total population, and (b) those 
boroughs with large proportions of summer visitors included in the 
1921 census owing to the latter being held in the summer in that 
year (Nos. 2, 4 and 5). 

r.,: See Table 6, Notes. Significant coefficients (exceeding twice their 
standard errors) are printed in heavy type. 

S.E., (Standard Error): See ibid. 

TABLE 27.-Correlation Codficitnts (r) between /ncidtTUe of Sub-Standard 
Housing Conditions (1931) (x) and Percentage-Rate of Decline in 
Respiratory Tuberculosis Afortality among Females in the Age-Group 15 
to 24 during the period 1921-23 to 1931-33 (y) in English County 
Boroughs, hifore and tifter making Adjustments for Migration. 
(Compare Table 14.) 

N~ T z:y ± S.E_,. !\'umber of Horoughs. 

{ -·368 ± "l15 } 
(unadjusted} ;6 

2 
• -·46o ± ·•3• } 1 (unadjusted) 59 

3 { -·462 ± ·zs8 r 
( unad j u.sted) . 4' 

4 { -·327 ± ·•;8 } 
(adjusted) .p 

5 
· -·404 ± ·•s8 I 
' (adjusted) { 4' 

EXPLANATORY NoTES. 

Sub-Standard Housing (1931): See Table 6, Notes 8-11. 
Rate of Decline in R.T.M.: Average percentage-rate of decline, per annum, 

in the death-rate from respiratory tuberculosis, per too}ooo living, 
in each borough during the period 1921-23 to 1931-33; i.e. the' 
difference between the mean annua1 death-rate for the triennium 
1921-23 and that for the triennium' 1931-33, divided by ten and 
expressed as a percentage of the former. In calculating Coefficients 
Nos. 1, 2 and 3 the death-rates lor 1921-23 and 1931-33 were 
unadjusted for migration (recorded death-rates) ; ·in No. 4 they · 
were adjusted for migration on the assumption that the mortality of 
the migrants was nil ("native, de~th-rates); in No. 5 they were 
adjusted on the basis that the mortality of the migrants was half that 
recorded in the borough concerned (also u native u death-rates). 
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English County Boroughs: The 76 selected English county boroughs 
were used for Coefficient No. 1. Nos. 2, 3, 4 and 5 were calculated 
after excluding those boroughs in which less than 20 deaths from 
respiratory tuberculosis took place among females aged 15 to 24 
in the triennium 1921-23; and Nos. 3, 4 and 5 were calculated after 
the further exclusion of (a) those boroughs with changes of boundary 
between 1911 and 1921 or between 1921 and 1931 involving more 
than 2% of the total population, and (b) those boroughs with large 
proportions of summer visitors included in the 1921 census owing to 
the latter being held in the summer in that year. 

r,, : See Table 6, Notes. Significant coefficients are printed in heavy 
type. 

S.E., (Standard Error) : See ibid. 

TABLE z8.-Respiratory Tuberculosis Mortality in 1921-23 and 1931-

33 (I), and Percentage-Rate of Decline in Respiratory Tuberculosis 
Mortality during tlu period 1921-23 to 1931-33 (II), among 
Females in tlu Age-Group I 5 to 24 in Four Groups of English County 
Boroughs arranged in order of tluir Incidence of Sub-Standard Housing 
Conditions (1931), after making Adjustment for Migration. (Compare 
Tables 10 and 16.) 

ll.:ate~ for 
R.T.M. 

Rate of d~!ine 
in R.T.M. 
19~1-23 

to 

193'-33 

(Oroup of 
lloruugh1.. 

H . 
1

4 • 
all bora's . 

p 
. 3 

l!u bora's 

I~ . 
3 . 

l4 . 
all boro's . 

(I) 

(II) 

Simple 
arilhmetic 
a~·eragc. 

131 
144 
"5 
126 

132 

l.p 
103 
!18 

104 

122 

-o·g 
1'5 
o-6 
1'7 

0'7 

EXPLANATORY NOTES. 

Weigilted 
aT.ithmetic 
averai(C. 

•-!6 
137 
142 
133 

140 

147 
127 
130 
!10 

131 

-o·t 
o-8 
o-8 
1'7 

0'7 

Respiratory Tuberculosis Mortality: "Native" death-rates from respira
tory tuberculosis, per 100,000 living, in each group of boroughs; the 
rates computed for each group being simple and weighted arithmetic 
averages of the mean annual death-rates for the triennia 1921-23 
and 1931-33 in the various individual boroughs composing the 
particular group. These death-rates were adjusted for migration 
on the assumption that the mortality of the migrants was nil. 

Rate of Decline in Respiratory Tuberculosis Mortality: Average percentage
rates of decline, per annum, obtained dir<:ctly from the data in ( l) 
above. 

6 



Sub-Standard Housing (1931): See Table 6, Xotes 8-11. 
County Boroughs: The 76 selected English county boroughs, after 

excluding (a) and (b) as in Table 27, Xotes. This left 50 boroughs. 
Groups of Boroughs: The method of grouping was that used in Tables 1 o 

and I6. The boroughse:<duded "·ere: Group 1, Sunderland, C\iiddles
brough, Sroke-on-Trent, Carlisle, Plymouth; Group 2, Darlington, 
Sheffield; Group 3, \\"olverhampton, Stockport, Worcester, Grim.sby, 
Smethwick, Brighton, Coventry, Exeter, Southampton; Group ·h 
Hastings, Lincoln, Great Yarmouth, Oxford, Wallasey, Eastbourne, 
Blackpool, Southport, Southend-on-Sea, Bournemouth. 

TABLE 29.-Comlation Coeffirimls (r) betu:un lncidtnct of Sub-St=dard 
Housing Conditions ( 1931) ( x) and Jfort.alit;"from Distases othn tfuzn 
Rtspiratory Tubtrculosis among Ftmaks in the Agt-Group I 5 /o 24-

(193I-33) (_}') in English County Boroughs, before and afttr moking 
Adjustmmt for .\Iigration. {Comport Tabus 20 and 26.) 

2 59 

3 59 

ExJJLA."'iATORY :r\OTES.. 

Sub-Standard Housing (I93I): See Table 6, Xotes 8-t I. 
.Mortality from Diseases other than Respiratory Tuberculosis : Recorded 

and " native ~~ death-rates from diseases other than respiratory tuber
culosis, per Ioo,ooo living, in each borough ; mean annual death
rates for the triennium I 93 I -33· In calculating Coefficients Kos. I 
and 2 the death-rates were unadjusted for migration (recorded 
death-rates), while in No. 3 they were adjusted for tnigration on the 
assumption that the mortality of the migrants was nil (" native " 
death-rates}. 

English County Boroughs: The 76 selected English counry boroughs were 
used for Coefficient No. 1. Kos. 2 and 3 were calculated after e--.cluding 
the same boroughs as in the case of Table 26, Coefficients Nos. 4 and 5· 

r., : See Table 6, Notes. Significant coefficients pri.nted in heavy type. 
S.E., (Standard Error): See ibid. 
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TABLE 30.-Correlation Coeificien/s (r) between Incidence rif Sub-Standard 
llousing Conditions (1931) (x) and Percentage-Rate rif Decline in 
.Uortality from Diseases other than Respiratory Tuberculosis among 
Females in the Age-Group 15 to 24 during the period 1921-23 to 
1931-33 (y) in English County Boroughs, before and after making 
Adjustment for .l/igration. (Compare Tables 24 and 27.) 

So. 'Jty-!- S.E.,. :Sumber of:Bornu.-ghl.. 

J --oBo ...... "122 l 
68 \ ( unadj;;;ted; t 

2 { --o84 ± ·•s• 
(unadjustffl) } 45 

3 1 +-o.1:8 ± •151 ~ 45 {adju~k'dj 
' 

ExPLANATORY NoTES . 
.Sub-Standard Housing ( 1931): See Table 6, Notes 8-1 1. 

Rate of Decline in Mortality from Diseases other tban Respiratory Tuber
culosis: Average percentage-rate of decline, obtained in the same way 
as for respiratory tuberculosis in Table 27. In calculating Coefficient 
Nos. 1 and 2 the death-rates for 1921-23 and 1931-33 were unad
justed for migration (recorded death-rates), while in No. 3 they were 
adjusted for migration on the assumption that the mortality of tbe 
migrants was nil (H native" death-rates). 

English County Boroughs: Coefficient No.1 was calculated after excluding 
from the 76 selected English county boroughs those in which less 
than twenty deaths from diseases other than respiratory tuberculosis 
took place among females aged 15 to 24 in the triennium 1921-23; 
and Nos. 2 and 3 were calculated after the further exclusion of (a) 
and (b) as in Table 27, Notes. 

r,,: See Table 6, Notes. None of the coefficients is significant. 
S.E., (Standard Error): See ibid. 



Chapter 7.-The Infiuence of Volume of Occupation upon the Recent 
Respiratory Tuberculosis Mortality of Young Adults. 
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I. INTRODUCTION. 

It has been suspected for some time that the recent alterations in 
the mortality from respiratory tuberculosis among young adults in 
the country as a whole, or in one locality as compared with another, 
might partly be due to the influence of occupation. 

Occupation might produce effects on tuberculosis either ( 1) 
through the peculiar character of the employment (•. g. silicotic 
trades), or (2) more generally, through the greaterliability of occupied 
over unoccupied persons to fatigue and to contact with infection. 
The present study, being mainly concerned with young adults and 
in particular with young women, is restricted to effects of the second 
kind, owing to the absence, for females, of published data combining 
place of residence, nature of occupation and age at death. Neverthe
less, the type of employment is partly taken into consideration, since 
in some of the calculations certain occupational groups (agricultural 
occupations and domestic service) are excluded on the presumption 
that their risk of contact with human sources of tuberculous infection, 
as a result of their occupations, is much below the average. 

Occupational effects of the second kind mentioned above may 
be accentuated by (a} changes in work-conditions affecting fatigue 
or closeness of contact to which gainfully occupied persons are 
subjected, i.e. in the "stress and strain" of occupation,. or (h) . 
differences in the proportion of persons gainfully occupied, i. e. 
in the" volume" of occupation. Owing to the absence of adequate 
information as to the influence upop. health of changes in working con
ditions, such as speeding-up or increased introduction of piece-work; 
attention here is mainly confined to the'' volume" factor of occupation. 

The general plan of this chapter is, iherefore, first to compare for 
1931 the proportion occupied (i.e. gainfully occupied) at different 
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ages in the country as a whole, and in the county boroughs and the 
rural districts, with their respective phthisis mortalities; then to trace 
the changes in the proportions occupied at different ages between 
1891 and 1931; and finally to correlate in various ways the propor
tions occupied among girls and young women in different county 
boroughs with their corresponding mortalities. 

II. MATERIALS, SouRcEs AND METHODs. 

The proportions occupied in England and Wales, in the aggregate 
of county boroughs of England and Wales, and in the aggregate of 
rural districts of England and \Vales, were obtained from the censuses. 
Two sets of figures were obtained : first, total occupied, and second, 
total occupied less those in agricultural occupations and domestic 
service. It should be noted that the term " occupied ", as used in the 
census returns, includes unemployed as well as employed. Further
more, it should be noted that some parts of England and Wales 
are so thickly populated that many persons may combine domicile 
in a "'ruraJ district" with occupation in an "urban district,,. The 
term "rural" must consequently be regarded as an administrative 
one, and docs not invariably describe the character of the area. 

For the individual English county boroughs the proportions of 
females occupied at ages 15 to 24 and 25 to 34 were obtained after 
deductions fi>r agricultural occupations and domestic service. A 
further series of figures showing proportions occupied of female 
"juveniles" (ages I 4 to 20) was obtained after deductions for domestic 
service, but for this age category the census table made it possible 
to deduct also those recorded as "out of work". 

Mortalities from respiratory tuberculosis for England and Wales, 
and for the aggr<:>gatcs of county boroughs and of rural districts, were 
cakulatcd from triennial averages of the deaths given in the Registrar
General's returns and from the populations provided by the census. 
For the individual county boroughs the respiratory tuberculosis 
mortaliti<:>s were similarly calculated. 

A fuller description of the materials and methods will be found in 
the Appendix. 

III. ANALYSIS OF RESULTS. 

A. Tlu l'rojJOrlions Om1pied ( 1931) among Persons at Different Ages in 
Eugland and Waits, and in /he Aggregatts of Counry Boroughs and of 

. Rural Districts, in Relation to RPSpiralory Tuberculosis Afortaliry 
( 1931-33). 

The variations with age of phthisis mortality and of volume of 
occupation in England and Wales as a whole, in the aggregate of 
county boroughs, and in the aggregate of rural districts, are shown in 
Tahle 31. Occupational figures after the exclusions for agriculture 
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and domestic sen·ice are also shown, since these two categories seem 
to carry with them a much less than aYerage risk of exposure to 
respiratory forms of tuberculosis. In Chart 7 this second set of 
figures is compared graphically with the corresponding phthisis 
figures. 

From this chart it may be seen that for each sex, and in each of 
the three classes of area examined, the curve for the proportion 
occupied (1931) shows a general resemblance to that for the phthisis 
mortality (1931-33). On the other hand, there are striking 
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CHART 7.-Proportions Occupied in 1931 and Respiratory Tubercu
losis Afortalities in 1931-33, by Sex and Age, in England and 
Wales, in the Aggregate of Countv Boroughs in England and 
Wales, and in the· Aggregate of Rural Districts in England and 
Wales. (Data taken from figures in italics in Table 3 I.) 

differences between each pair of cun·es for males and that for f10males. 
For, while the two sexes are similar in' showing a sharp rise during 
adolescence both in proportion occupied and in mortality, a contrast 
between the sexes develops during middle life, when each pair of 
curves for males assumes plateau· form, whereas for females each 
pair falls away as the proportion of married women increases. It 
may also be noted that the adolescent rise in occupation is rather 
steeper for males, while that in mortality is steeper for females. 
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{Occupation and tuberculosis curve,.._not shown here--similarly 
constructed for England and Wales for 192I-23 also show a fair 
resemblance, though those for I911-I3 agree less closely.) 

The general resemblance between the age-distribution of the 
proportion occupied and that of the phthisis mortality in differing 
classes of area supports the view that this mortality is to some extent 
dependent upon the volume of occupation. That such volume of 
occupation could only partly account lOr the rise in mortality during 
adolescence is, however, shown by the fact that this rise is steeper for 
young females than for young males, while the reverse is the case for 
the rise in proportion occupied. 

B. Changes in the Proportion Occupied among Persons at Dijferent Ages in 
En.~ land and Wales between I 89 I and I 93 I, in Relation to Respiratory 
Tubrrculosis Afortality. 

The relationship suggested in the previous sub-section in turn 
suggests the possibility that the retardation in the rate of decline in 
the respiratory tuberculosis mortality among young adults in 
England and Wales as a whole might be connected with alterations 
in recent years in the extent of their entry into gainful occupations. 

This possibility was investigated by computing the proportion 
occupied at different ages in the country as a whole for the last five 
censuses (see Table 32). In spite of certain changes in classification 
(greatest between I9I 1 and I92I), this table probably provides a fair 
basis for a general comparison over this forty-year period. The 
following points may be noted : 

( 1) Tlwrc has lwon little alteration in the volume of occupation among 
malt's age-d 15 and over, or among females aged 35 and over. This applies 
both to total figures and to those computed aft<'r exdudint{ agricultural 
occupations and domestic service. 

(2) There has L<·en a considerable decrease among boys and girls aged 
10 to 14. This also applies to both sets of figures. 

(3) Th("-re has bee-n an increase in the proportions occupied among 
females aged 15 to 19 and 20 to 24 between 1901 and 1931, the two 
litnits. nf the period availabl~ for this comparison. When agricultural 
occupations and domestic service are excluded, the rate of increase 
ovrr th<" same period appt"ars to have been considerably greater. During 
thc l(>rty-yrar period that can be used for this second type of comparison 
the rat(" of increase in the proportions occupied among young women of 
these agt"s is most marked between 1901 and 1921. The figures for women 
a.~("'d 25 to 34 show some of the same features ao; do those for the younger 
womt·n, thoug-h to a lesser degree. 

The prim·ipal interest of the above analysis lies in the finding of 
a material rise in the proportion occupied among young adult females, 
a rise whit-h bcromes comidcrably more evident when certain forms 
of o<Tupation are excluded because of the presumed lesser contact 
with human sour<·cs of tuberculosis that they entail. The finding of 
this rist• in proportion occupied seems doubly interesting in view of 
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its restrrctlon to the particular age-group that has experienced a 
retardation in decline of respiratory tuberculosis mortality, and of 
its accentuation at about the period when this retardation first 
became noticeable. Alteration in the volume of gainful occupation 
is therefore suggested as a factor in causing the retardation in decline 
in respiratory tuberculosis mortality among young women in the 
country as a whole ; though the constancy in the proportion 
occupied among young men in the same period, taken in conjunction 
with their definite though less marked retardation in decline in 
mortality, shows that changes in volume of occupation can only be 
one among several such factors. 

c. The Respiratory Tuberculosis Mortality in Di.fferent Coun!)l Boroughs 
(1921 to I933) in Relation to Local Di.fferences in the Proportion 
Occupied ( 193 I). 

The suggestion that changes in volume of occupation have played 
a part in the recent trend of respiratory tuberculosis mortality among 
young women in England and \Vales as a whole, makes it desirable 
to ascertain whether some similar relationship exists between 
differences in the proportion occupied and in the respiratory tuber
culosis mortality from one county borough to another. For this purpose 
the method of correlation was used. 

The first three comparisons made were between the mortalities 
(I931-33) and the proportions occupied (1931) for the 76 county 
boroughs, the results being given in Table 33, Coefficients Nos. 1-3. 
When the mortality of females aged 15 to 24 was correlated with the 
proportion occupied at the same age and at the same date, the 
coefficient (No. 1) was found to be insignificant, and it remained so 
{ + ·o76±·rr5) even when sub-standard housing incidence ( 1931} 
(which when correlated with proportion occupied at the age in 
question had the coefficient - '179±'115) was held constant. A 
similar correlation for females at ages 25 to 34 also gave an insignifi
cant coefficient (No. 2), which again remained so when housing was 
held constant. Further, having in mind the slow clinical evolution 
of phthisis, a correlation was computed between female young adult 
( 15 to 24) mortality and the proportion occupied among female 
juveniles (14 to 20) at the same date, but its coefficient (No.3), like 
the previous ones, was not significant, nor did it become so ( + ·o55 
±·I I 5) when housing (which when correlated with proportion 
occupied among female juveniles had the coefficient - '225 + · II5) 
was again held constant. ·. · 

The purpose of the remaining correlations was to explore the 
possibility that the extent to which a generation of children falls 
victim to phthisis in early adult Jife, as judged by the percentage 
increase in its mortality, is determined by the proportion of its 
number that after leaving school becomes engaged in gainful 
occupations. Accordingly, comparisons were made (Coefficient 
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No. 5) between (y) the percentage increase, during the decade 
1921-23 to 1931-33, in the mortality of the generation of females 
that was aged 5 to 14 in 1921 and 15 to 24 in 1931 and (x) the 
proportion occupied among female juveniles ( 14 to 20) in 1931. 
To obviate the inclusion of erratic percentages those boroughs 
having less than ten phthisis deaths in 1921-23 at ages 5 to 14 were 
excluded. A further similar correlation (Coefficient No. 6) was 
made in which the 1931-33 phthisis death-rates (ages 15 to 24) had 
been adjusted for migration taking place in the previous decade 
(see Chapter 6), on the assumption that the mortality of migrants 
wa• half the recorded mortality for the borough concerned. It may 
be seen that both these correlations are significant, in spite of the 
large standard errors resulting from the necessarily reduced number 
of boroughs used. 

These findings may appear difficult to reconcile with the absence 
of a positive correlation between phthisis mortality in young women 
and the contemporaneous proportion of juveniles occupied (see 
Table 33, No. g). A possible explanation of the apparent contra
diction is provided by the small but significant negative correlation 
present between the proportion of occupied juveniles (1931) and 
the phthisis mortality of young girls, aged 5 to 14, in 1921-23 (see 
Table 33, No. 4). It would seem, therefore, that those boroughs 
that have high female juvenile occupation-rates have also low 
phthisis death-rates for their young girls, but that when, at adoles
cence, the latter enter industry, their mortalities rise dispropor
tionately as compared with those of the girls in other boroughs. 

Owing to the small number of boroughs (12) having ten or more 
deaths from respiratory tuberculosis in 1921-23 among males aged 
5 to 14, and to the much smaller variation from borough to borough 
in the proportion occupied among juvenile males than among 
juvenile females, the generation method of comparison used above 
for females was not considered applicable to males. 

IV. DISCUSSION. 

In his recent important epidemiological study, Bradford Hill 
( 1936) has included some observations upon the influence of occu
pation upon tuberculosis in this country. His results will now be 
discussed in relation to the present analysis. 

For England and Wales as a whole, Bradford Hill determined the 
changes between 1911 and 1931 in the proportion occupied among 
femak-s. For those aged 14 and over he found that there had been a 
\'cry slight decrease between these dates, while for those in the par
ticular age-group 14 to 24 the proportion occupied had risen from 
629 per 1000 in 1911 to 686 in 1931. He regarded this latter 
,-hangc as slight, and stat..-d that "if the 'stress and strain of rom
pctitive wage-earning' is a factor in the phthisis death-rate of young 



go TUBERCULOSIS A::.lD SOCIAL CONDITIONS 

adult females, we must look for its influences in changes of IJ'Pt of 
employment rather than in an increased volume of employment". 

In the present study an attempt has been made to extend the 
period covered by the occupational data further back than I91 I 

so as to include the date of the check in the decline in phthisis 
mortality among young women, which (see Chapter I) appears to 
have been soon after 1900. This procedure seems justifiable, since 
reasonably comparable figures appear to be obtainable as far back 
as rgor for all occupied women, and as far back as r8gr for the more 
restricted group of occupations used, in spite of alterations in the 
occupational classification of the various censuses. (Such com
parability might not, however, be possible if an attempt were to 
be made to exclude occupations other than agriculture and domestic 
service). 

The figures thus obtained (Table 32), both for all occupied and 
for those occupied after exclusion of agriculture and domestic 
service, may be compared with Bradford Hill's figures for his shorter 
period. It can be seen that o,·er the more extended period there has 
been a definite and progressiYe increase in the proportion occupied 
among young women-an increase that is especially evident in the 
restricted occupational group, and particularly between I90I and 
1921. The implications of this increase as concerns tuberculosis trend 
has been considered on p. 87, where it was suggested that the increase 
in ,·olume of occupation had participated in producing the recent 
retardation in decline in phthisis mortality among young women in 
the country as a whole. 

The second part of Bradford Hill's contribution was concerned 
with the different English and Welsh county boroughs, where he 
examined the relationship between the proportion occupied among 
females aged r 4 and over and the phthisis mortality of females aged 
r 5 to 24. He found an appreciable significant, but negati11e correlation 
between these two variables in 1929-31, the coefficient remaining 
significant even when the infant mortality-rate, selected by him as 
an index oflocal social and hygienic conditions, was held constant. 

In the present analysis, since figures for proportion occupied were 
available subdivided by ages for each county borough for rg31 (by 
special extraction from census records), it seemed preferable to use 
the data for young women only, rather than those for all ages {as 
was done by Bradford Hill), for correlating with the phthisis mortality, 
of this age-group. While this correlation also was found to give a 
negative coefficient, the latter was in-significant, and remained so 
when local incidence of sub-standard housing conditions-used here 
as a broad index of social conditions-was held constant. 

A third examination made b}· Bradford Hill was of the changes 
between 1911 and 1931 in the proportion occupied among females 
aged 14 and oYer in the different county boroughs in relation to the 
corresponding changes in phthisis mortality of females aged 15 to 2-1 



OCCUPATION AND RESPIRATORY TUBERCULOSIS 91 

during the same period. The correlation between these two variables· 
was positive though insignificant. To amplifY this comparison of 
changes by restricting the figures for proportion occupied to the 
young adult age-group, as was done for the 1931 figures just 
mentioned, would have required similar special extraction from 
the 1911 census records, but the additional labour necessary to 
obtain these earlier figures did not appear to be justified. 

The application of the "generation" method, in the form used 
in the present chapter, seems to offer a fresh approach towards 
elucidating the influence of the volume factor in occupation upon 
phthisis in young women. For if volume of occupation be important, 
then it might be expected that the larger the proportion of children 
leaving school to enter gainful employment with all its attendant 
risks, the larger should be the percentage increase in the phthisis 
mortality of their generation as it grows up from childhood into early 
adult life. 

Since, when this generation method was applied to county boroughs, 
the correlation was positive and significant, it is suggested that the 
extent to which girls in different urban areas become affected with 
phthisis is partly determined by the extent to which they enter 
industrial life. Operating in this way, local differences in volume 
of occupation of girls would appear to be an important factor in 
determining local differences in their phthisis mortality when they 
grow up into young women. This finding, indicating the influence 
of volume of occupation in adolescence upon phthisis, supports the 
sup;gestion made above that recent increase in the proportion of 
young women engaged in industrial employment may have contri
buted materially to bringing about the check in the decline in the 
phthisis mortality at this age in England and Wales as a whole. 

In several correlations in the present chapter, the proportion 
oceupird among female juveniles has been selected for comparison 
with the phthisis mortality among young adu/1 females. From some 
points of view this procedure seems preferable to the use of coeval 
comparisons, since, on account of the commonly prolonged clinical 
roursc of respiratory tuberculosis, the effects of occupation upon 
health might not become manifest for some years. The advantages 
of this procedure are probably unaffected by the use, in the genera
tion method, of juvenile occupation figures for 1931 in place of the 
theoretically more correct, but unobtainable, juvenile occupation 
figures filr a few years t"arlicr, since there was probably little variation, 
rdativrly, in th.- figures during the interval. 

1'hc actual manner in which the volume factor of occupation, 
discussed in this chapter, exerts its effect upon respiratory tuber
<·ulusis is probably complex. It can scarcely be doubted that young 
persons who leave school, where they associate almost exclusivelv 
with children of their own age, to enter industrial occupations mus"t 
nm added risks of nmtra<·ting respiratory tuberculosis from -their 
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greatly increased frequency of contact with older persons. Further
more, at a time of life when their physique is comparatively un
developed, they are faced with the fatigue which is inseparable from 
their longer working day, and these disadvantages are necessarily 
enhanced where conditions of housing are poor, and facilities for 
recuperation after the working day are correspondingly reduced. 

V. SuMMARY oF CHAPTER 7· 
I. The proportions occupied (1931) at different ages among males 

and females in England and Wales as a whole, and in the aggregates 
of county boroughs and of rural districts, have been compared with 
the mortalities from respiratory tuberculosis (1931-33) in the corre
sponding classes of area. Two sets of occupation figures have been 
used, one with no exclusions, and the other after exclusions of agri
cultural workers and domestic servants in the belief that such forms 
of employment involve relatively small con tactual risks. 

2. In each of the above three classes of area, and for each sex, the 
curve for the proportion occupied at different ages shows a general 
resemblance to that for respiratory tuberculosis mortality, though 
there are striking differences between each pair of curves for males 
and the corresponding pair for females. From this resemblance 
it is suggested that occupation, by reason of its volume and apart 
entirely from specific industrial hazards, exercises an important 
influence upon respiratory tuberculosis mortality. 

3· The changes in the proportion occupied at different ages among 
both males and females have been traced back to r8gr. Again two 
sets of occupational figures have been used. There has been little 
alteration in the volume of occupation among males aged I 5 and 
over, or among females aged 35 and over. There has been a con
siderable decrease among boys and girls aged 10 to I4. Q,·er the 
forty years there has been a definite and progressive increase in the 
proportion occupied among young women aged 15 to 24-an increase 
that is especially evident in the restricted occupational group, more 
particularly between 1901 and 1921. The figures for women aged 
25 to 34 show some of the same features as do those for the younger 
women, though to a lesser degree. From the facts that the rise in 
proportion occupied has been almost confined to young women, has 
been particularly noticeable when the forms of employment involving 
least con tactual risks have been excluded, and has been accentuated. 
about the beginning of the century, it is suggested that these occu
pational changes have played an important part in causing the 
retardation in decline in the respiratory tuberculosis mortality -of 
young women in the country as a whole. 

4· The mortality from respiratory tuberculosis among females · 
in certain age-groups in the different ·English county boroughs has 
been examined in relation to local differences in proportion occupied 
(after excluding domestic service). 
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5· No relationship has been found between respiratory tuber
culosis mortality among females aged 15 to 24 and 25 to 34 in these 
county boroughs in 193 1 -33 and the proportions occupied at these 
ages in 1931. 

6. In a restricted series of county boroughs, the local proportions 
occupied among juveniles, aged 14 to 20, has been found to be related 
to the different percentage increases of the respiratory tuberculosis 
mortality in 1931-33 of young women, aged 15 to 24, over that in 
1921-23 of girls, aged 5 to 14, (i.e. the same generation). This 
relationship suggests that in the different county boroughs the 
liability of girls to contract respiratory tuberculosis as they grow up 
into adult life depends partly upon the extent to which they enter 
gainful industrial occupation. 

TABLES TO CHAPTER 7. 

TABLE 31.-Proportions of Persons Occupied in 1931 and Respiratory 
Tuberculosis Mortality in 1931-33, by Sex and Age, in England and 
Wales, in the Aggregate of County Borouglts in England and IYales, 
and in the Aggregate of Rural Districts in England and Wales. 

En!fland and Wala. Affi(TeRate County Borought. ARil~"ePte Rural Districu. 
' 

A..,. Proportion OC'atb· A•~ Proportion D~<h- ..... Proportion De&th• 
sruup. occupied. fQteJ,, group. occupied. rate$. FfTOUp, occupied. ra~. 

MALE!, 

J0-14 101) 8 5-14 8 s-14 4 
89 

15-19 894 59 
lJ{};j 15-:z4 937 100 15-24 go6 55 

'l0-24 97' 106 921 636 
1:!92 

•s-H g8s 108 •s-34 g88 130 •5-34 976 81 
912 fJ76 704 

35-·H g84 !28 35-44 gBg 160 35-44 g6g 87 
907 !176 691 

45-s.; 970 15'2 
45 } 45 l 

88J and 8.;8 160 and- Bo.; 67 
ss--64 910 1:.16 over 829 overJ ~08 

810 

FEMALES. 

10-14 77 18 s-14 14 s-14 8 
60 

lj-19 760 95 
76f ;6; 86 561 15-'l-! 124 15-24 

'lll-'J4 671 l'!ll 6J6 2SfJ 
506 

:.:;l-:H· 363 101 •s-34 403 112 25-34 2{1 go 
286 317 123 

35--14 :.145 73 35-44 ·169 83 35-44 162 6; 
187 2:!7 82 

45-54 210 54 45 } 45 ) 
].).} and 177 ;• and · , .. 36 

55-64 I]8 45 over 142 overJ 68 
};!3 
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ExPLANATORY NoTES. 

Proportion Occupied: Number of occupied (including unemployed) 
males or females, per I ooo male or female population, in each 
specified age-group in I931. Italicized figures were calculated after 
excluding the following categories from the number occupied: 
Group II (Agricultural Occupations) and Group 850 (Indoor 
Domestic Service) for males and females, England and Wales, 
and for males and females, Aggregate of County Boroughs in Eng
land and Wales; Group II for males, and Groups 8oo-85o (Domestic 
Service, etc.) for females, Aggregate of Rural Districts in England 
and Wales. 

Respiratory Tuberculosis: Death-rate from Respiratory Tuberculosis, 
per wo,ooo living, in each specified age-group; mean annual death
rate for the triennium 1931-33. 

Aggregate of County Boroughs in England and Wales: Aggregate of all 
83 ( 79 English and 4 Welsh) County Boroughs. 

Aggregate of Rural Districts in England and Wales: Aggregate of Rural 
Districts outside Greater London, as used in Registrar-General's 
Statistical Review. 

TABLE 32.-Proportion qf Personr Occupied in 1891, I90I, I 9I I, I92 I, 

and 1931, by Sex and Age, in England and Wales. 
A..,. 1891. 1901. 1§11. J9ZJ. 193l, group. 

MALES. 
IQ-14 260 219 183 10!1 InO 

186 162 9() 89 
15-19 912~ g18 921 924 8<)4 

813 X/0 820 805 
zo-24 g69 974 974 g66 971 

891 882 886 lW2 
25-34 979 g83 986 978 985 

902 909 !JOJ 912 
35-44 975 978 g83 978 984 

882 898 895 907 
45-54 958 g6I g67 g67 970 

848 860 1>69 883 
FEMALES. 

JG-14 120 104 75 77 
96 81 78 ;)8 60 

15-19 659 6g• 7o8 76o 
379 110 443 335 561 

!Zo-24 s63 620 622 671 
330 345 403 4"17 006 

25-34 305 33B 335 363 
214 201 236 2/)6 286 

35-44 225 241 229 245 
187 168 183 1'15 187 

45-54 217 230 210 2JO 

]!J7 167 181 1.55 ].5.) 

ExPLANATORY NoTES. . 

Proportion Occupied: Number of occupied (including unemploye~) males 
or females, per tooo male or femaf~ population, in each specified 
age-group in 1891, 1901, 1gn, 1921 and 1931. Italicized figures 
were calculated after excluding the following categories from the 
numbers occupied, both male.a!)d female: Agricultural Occupations 
(Group IV 7 in r8gr; VII in 1901 and 1911; and II in 1921 and· 
1931)andlndoorDomesticService(Groupii 4(1a)in r8gr; IV 1in 
1901; IV 1 and IV 3 (6) in 1911; goo in 1921; and 850 in 1931). 
The figures omitted for 1891 are those for which no satisfactory 
comparability was attainable. 
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TABLE 33.-Correlation Coeificimts (r) between Proportion Occupied (I93I) (x) 
and Respiratory Tuberculosis Mortali!J (I92I to I933) (y) among Females 
at specifud Ages in English Coun!J Boroughs. 

Su. (.t.} (.J'.) '&.7± S.E.,. N1tml.oeror 
BorougbL 

J. Proportion Occupied 
ages 15-24 ( J 931) 

2. ProjX)ftion Occupi~d 
age11 25-34 I 1931) 

3· Proportion Occupi<"d 
ages 14-20 ( 193l) 

4· Proportion OccupiW 
ages 14-20 ( 1931) 

5· Proportion Occupied 
agel! 14-20 (1931} 

Re§piratory Tuberculosis Mortality 
agell 15-24 (1<)31-33) 

Ropiratory Tuberculosis Mortality 
ages 25-34 (1931-33) 

Respiratory Tuberculosis Mortality 
ages 15-24 {1931-33"! 

Respiratory Tuberculosis Mortality 
ages s-•4 (1921-:.1:3) 

Percentage Increase R.T.M. from 
1921-23 to 1931-33 of genera
tion aged 5-14 in 1921 

-·o6J ± "115 76 

-·2t.j. ± •J 15 76 

-·1o9 ±. ·• •s 76 

-'257 ± 'll5 76 

+"4'3 ± ·lg6 •7 

6. Proportion Oc~upied 
agel 14-20 (1931) 

Ditto 
(adjulltrd for migration) 

ExPLANATORY NOTES. 

+·481 ± ·•o8 24 

Proportion Occupied: Nos. 1 and 2: Number of occupied (including 
unemployed) females, per 1000 female population, in each specified 
age-group in 1931, after excluding Group II (Agricultural Occupa
tions) and Group 850 (Indoor Domestic Service) from the number 
of occupied. 

Nos. 3 to 6: Number of occupied (excluding those recorded as 
"Out of Work") females, per 1 ooo female population, in age-group 
I4 to 20 in 1931, after excluding Group Bso (Indoor Domestic 
Service) from the number of occupied. 

Respiratory Tuberculosis Mortality: Nos. 1, 2 and 3: Death-rate from 
respiratory tuberculosis, per I oo,ooo living, in each specified age .. 
group; mean annual death-rate for the triennium 193I-33· 

No.4: As above, but for the triennium I921-23. 
No. 5: Percentage increase in the death-rate from respiratory 

tuberculosis during the period 1921-23 to I93I-33 of the generation 
that was aged s-•4 in 1921 and 15-24 in 193I; i. '· the difference 
between the death-rate for age-group IS to 24 in triennium I93I-33 
and that for age-group 5 to 14 in I921-23, expressed as a percentage 
of the latter. 

No. 6: Calculated as for coefficient No.5, the death-rates (IS to 24) 
for I931-33 being adjusted for migration on the assumption that the 
mortality of the migrants was half that recorded in the borough 
conc.-rned ("native" death-rate) (see Chapter 6). 

English County Boroughs: Nos. I to 4: The 76 selected English county 
boroughs. No. 5: The 76 boroughs arter excluding those in which 
l<"SS than 10 deaths from respiratory tuberculosis took place in the 
triennium 1921-23 among females aged 5 to 14. No.6: As for No.5, 
but with the further exclusion of those boroughs with changes of 
boundary between 1921 and I93I involving more than 2"/o of the 

. total population. 
r.,: See Table 6, Notes. Significant coefficients (exceeding twice their 

standard errors) are printed in heavy type. 
S.E., (Standard Error): See ibid. 
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I. INTRODUCTION. 

In the study of the effects of local differences in social conditions 
upon respiratory tuberculosis mortality, the unit areas so far used in 
the present investigation have been the English county boroughs. 
London, taken either as a single urban unit or subdivided into its 
constituent metropolitan boroughs, has been excluded on account of 
several features that seemed to render its statistics less valuable for 
this purpose. 

Of these features perhaps the most important are the exceptionally 
large migrations of population taking place between London and 
other parts of the country, between London and its ring of suburbs, 
and between the constituent metropolitan boroughs themselves. 
All these movements contribute to reduce the value of the London 
area in comparison with the more static and self-contained county 
boroughs where social conditions operate more continuously upon 
the same population from year to year. Again, the sub-standard 
housing figure for a county borough gives an indication of the 
environmental conditions to which its population is subjected during 
the greater part of the twenty-four hours, since place of work and 
home will usually both lie within the borough boundaries. In 
London, on the other hand, it frequently happens that persons reside 
in one metropolitan borough and carry out their daily work ia 
another, where they may be subject to local conditions of congestion. 
(likely to affect workshop and factory standards as well as houses) 
very different from those in their borough of domicile. For this 
reason the sub-standard housing .figure for a metropolitan borough 
is probably less valuable than that for a county borough as a . 
relative index of the degree of closeness of personal contact 
prevailing locally amongst the persons officially domiciled within 
it, and therefore affords less satisfactory statistical material for 
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examining the inOuence of personal proximity upon the risk of con
tracting and dying from respiratory tuberculosis. 

In spite of the effects of large secular and diurnal population 
movements in impairing the value of the individual metropolitan 
horoughs as self-contained social units, a limited investigation into 
the relationship between phthisis mortality and certain social 
conditions in these different London boroughs is undertaken in this 
chapter because of the wealth of statistical material provided by the 
1\'cw Survey of London Life and Labour-material which is not 
available for the great majority of the county boroughs. With the 
help of this additional statistical material for London, it seemed 
quite likely that some direct light might be thrown upon the much 
discussed question of the inOuence of defective nutrition upon 
respiratory tuberculosis. 

In studying the county boroughs, poor relief, social index and sub
'tandard housing were all used to provide approximate measures 
of the differences in degree and extent of poverty as a whole in the 
.~eneral population from one borough to another. Unfortunately, 
the incidence of persons on poor relief is not available for the indi
vidual metropolitan boroughs, since the areas for poor relief adminis
tration are not co-extensive with the borough boundaries. The social 
index and housing measures previously used are, however, obtainable 
for the metropolitan boroughs, so allowing some of the relationships 
between phthisis and social conditions in these boroughs to be com
pared with those found in county boroughs. In addition to these 
social data, other sets of statistics upon the local prevalence of poverty, 
of a kind not obtainable for the county boroughs, are provided by 
the New Survey of London Life and Labour. 

Among these statistics are two estimates of the proportions of 
persons living below the" poverty-line" in 1929-30 in each borough: 
one being obtained from a "House Sample Analysis", and the other 
from a " Street Survey" (New London Survey, vols. III and VI). 
In spite of a highly significant correlation(+ ·883 ± •t86) between 
these two measures of poverty in the 30 London boroughs, the 
"Street Survey " has been preferred for usc in this chapter because 
it seems to give a better numerical representation of the state of each 
individual borough. Of the " Street Survey " it is stated that the 
figurcs "alford a real indication of the proportion of the population 
who arc still living below Charles Booth's poverty-line in each 
district" (New London Survey, vol. III, p. 146). The "House 
Sample Analysis" of the New London Survey, though less satis
l:ldory as it stands than the "Street Survey" for measuring poverty 
as a whole, provides, however, for each metropolitan borough in 
H)~<l-3" data fi>r the avcragc full-time weekly income and rent 
l(>r thc families investigated. From these data, together with those 
l'l>r the average number nf persons per family, the average income in 
cx<·css ofrf'nt, per head of population, can readily be calculated, and 

~ 
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this sum would seem to provide some comparative measure of the 
economic resources available for food (in addition, of course, to other 
necessities apart from rent) among the residents of the different 
metropolitan boroughs. This measure, however, takes no account 
of short time or unemployment. 

It should be noted that the New London Survey was carried out 
in I929-30, i. e. before the onset of the economic depression, while 
the phthisis figures used here extend from 1928 to 1933, the longer 
period being employed to eliminate chance variations due to the 
small number of deaths in each borough in any one year, and also 
in order to bracket the census year, 1931. 

Consideration of the possible relationship between local social con
ditions and the recent decline in phthisis mortality, which formed a 
large part of the county borough survey, is omitted from the study 
of the metropolitan boroughs, the correlations tabulated being 
limited to comparisons of approximately contemporaneous social 
and mortality data obtained in recent years. 

II. MATERIALS, SouRcEs AND 1\,iETHons. 

The areas investigated were the 28 metropolitan boroughs, 
together with East Ham and West Ham. These 30 areas will be 
referred to as the London Boroughs. 

The respiratory tuberculosis mortalities were derived from averages 
of deaths over the period 1928-33, given in the Registrar-General's 
returns, and from the I931 census populations. The mortalities 
were restricted to females aged I 5 to 24 and 25 to 44· 

Of the social statistics used for each borough, Stocks's social index 
for I 931 was calculated by us by the method given in the Registrar
General's text ( 1934) and used in Chapter 3 for the county boroughs ; 
the incidence below the poverty-line for I929-30 was obtained from 
the " Street Survey " of the New London Survey ; the average 
income less rent, per head, for I 929-30 was derived from figures 
given in the same publication ; and the incidence of sub-standard 
housing conditions (the percentage of the population living more 
than two per room) was obtained from the 1931 census. 

Correlation was the only statistical method used. 
Fuller discussion of the materials ahd methods will be found in the 

Appendix. 

III. ANALYSIS OF ~ESULTS. 

A. Correlations for the London Boroughs between the Various J!easures ·of 
Social Conditions . . . 

In Table 34 are set out the inter-correlations between the four sets 
of social data used in this chapter. All these inter-correlations are 
significant, though in differing degree, those between the social 
index and the other social measures being particularly high. 
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B. Correlations for the London Boroughs between Local Social Conditions and 
Respiratory Tuberculosis Mortality. 

In Table 35 are set out the simple correlation coefficients between 
the phthisis mortalities of females aged 15 to 24 and aged 25 to 44 
in the London boroughs for I928-33, and each of the four sets of 
social data at about the same period. Certain partial correlation 
coefficients are also shown. 

Examination of this table brings out the following points: 

( 1) For both age-groups, social inde>< and incidence of persons below 
the poverty-line are highly correlated with, and average income less rent 
moderately correlated with, phthisis mortality (Nos. I, 2 and 3). 

(2) For females aged 25 to 44, sub-standard housing incidence also is 
moderately correlated with phthisis mortality, but for the younger age
group the coefHcient, though positive, is below the level of significance 
(No.4). 

(3) When housing is held constant, the correlation coefficients between 
phthisis mortality and both social index and incidence below poverty· line 
remain highly significant for both age·groups (Nos. 5 and 6). 

The implications of these findings will be considered in the follow
ing discussion. 

IV. DISCtiSSION. 

In the present survey of the London boroughs, as in the parallel 
inquiry upon the county boroughs, various forms of social data have 
been used as measurements of poverty. Of these forms, Stocks's 
"social index" (extended for the present report to apply to the metro
politan boroughs) and sub-standard housing incidence are common 
to the two sets of boroughs; and it is of interest that the inter-correla
tion between these two social measures for the 30 London boroughs 
(Table 34) does not differ significantly from that for the 76 English 
county boroughs previously used (if. Table 8). The other two forms 
of social data, incidence below poverty-line and average income less 
rent, are only obtainable for the London boroughs, where to some 
extent they take the place of the poor-relief measure used in the 
county boroughs. 

Taken broadly, the correlations for the London boroughs between 
these four measures of poverty and the phthisis mortality of women in 
the two age-groups examined show that in these areas, as in the county 
b'?roughs, poverty and phthisis are >trongly associated. The finding 
of significant correlations for the social index, one of the measures 
common to the analyses in both types of area, seems especially note
worthy. Some divergency, however, appears in the r.-sults for the 
two sets of boroughs when the correlations between phthisis mortality 
and sub-standard housing incidence, the other social measure 
common to both analyses, are compared. From Tables 7 and 35 
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it may be seen that while the correlation coefficients between sub
standard housing incidence and phthisis mortality for women aged 
25 to 44 have practically the same values in the London as in the 
county boroughs, those for young women, aged 15 to 24, are much 
smaller in the former than in the latter. :Moreover, for the county 
boroughs the coefficients are significant for both these age-groups, 
whereas for London boroughs the coefficient is insignificant in the 
younger age-group. 

This divergency in the housing correlations suggests thatlocal housing 
conditions in London boroughs arc less influential as an <etiological 
factor in phthisis for women aged 15 to 24 than for women aged 25 to 
44, and are also less influential for women aged 15 to 24 in the 
London boroughs than in the county boroughs. This difference may 
be related to the tendency of older women, a much larger proportion 
of whom are married, to spend the greater part of their time in their 
houses or in the immediate vicinity; while the younger women, 
a large proportion of whom is gainfully occupied, go much further 
afield. Such re-distribution of young women during the working day 
among boroughs different from those in which they are domiciled 
tends to reduce the extent to which the figures for the housing con
ditions of their boroughs of domicile represent the character of the 
environment to which they are subjected. The young women in the 
county boroughs, on the other hand, though perhaps just as much 
gainfully occupied as those in London boroughs, tend to remain, 
for both work and domicile, more continuously within the precincts 
of the single unit for which the social conditions are measured. 

One of the purposes of introducing an examination of the London 
boroughs into the present report was to use certain information, which 
was available only for this group of boroughs, to throw some light on the 
obscure association between nutrition and phthisis mortalities in large 
urban areas. The average income per head of the population, after 
deduction of the rent paid for housing, provides a series of figures 
which, it is believed, give an indication of the money available for 
the purchase of food and other necessaries. The significant correla
tion between this series of figures and phthisis mortality, for both 
the female age-groups used (Table 35), is perhaps the most interesting 
of the London findings. If average income in excess of rent, per head 
of the population, in the various boroughs can be taken as a sufficient 
comparative measure of the locally prevailing extent of sub-optimal 
nutrition, the significant coefficients suggest that in London at any 
rate this social factor is operative in influencing phthisis. 

This apparent association of phthisis with nutrition in London is 
supported by the partial correlatiqns of Table 35, where it can be 
seen that the correlations between phthisis mortality and both social 
index and incidence below the poverty~line are still strongly signifi
cant for both the groups of women when sub-standard housing 
incidence is held constant. It may be inferred, therefore, from these 
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partial correlations that in London at any rate other factors in poverty 
besides closeness of personal contact are concerned in influencing 
local levels of phthisis mortality as between different boroughs. 
In view, however, of the suggested peculiar limitations of London 
housing data as an indicator of the contact factor in tuberculous 
infection among young women in the various boroughs, the results 
of the London correlations after excluding the inHuence of housing 
must be treated with caution. None the less, it is interesting that 
these results are in agreement with the more direct comparisons made 
with average income lcS< rent. 

In connection with the present results, certain other investigations 
of social conditions in the various London boroughs and their rela
tionship to tuberculosis or general mortality must be considered. 

Greenwood and Thompson (1921) calculated partial correlation 
coefficients between certain social factors and tuberculosis mortality 
for 191 1 -13 in 28 London boroughs, using both sexes and various 
age-groups. Among the correlations was that between the percentage 
of population living more than two per room (191 1) and tuberculosis 
mortality (1911-13), the proportion industrially employed and the 
death-rate from other diseases being held constant. For females 
aged 15 to 24, 25 to 44 and 45 to 64, the coefficients were: - ·38, 
+ ·05 and + ·6o, respectively, the last-mentioned being significant. 
These partial correlation coefficients have this in common with the 
present and more recent simple correlations, namely, that in London 
boroughs a positive significant association between housing and 
tuberculosis is more likely in females at older than at younger ages. 

Stevenson (1921) studied the relationship between poverty, as 
measured by the proportion of domestic servants (excluding those 
in hotels) to total population (1911), and crude and standardized 
tubcr.-ulosis mortality at all ages ( 19 I 1 -I 3) in the London boroughs. 
He fimnd that when the boroughs were placed in order according 
to poverty measured in this way, tuberculosis mortality increased 
with poverty, though the increase was somewhat irregular. His 
results are in substantial agreement with those of the present inquiry, 
bearing in mind that the measure of poverty differed, and that no 
subdivision into age-groups was made. 

Sto<·ks (I 934, p. 1145) correlated the crude death-rate from all 
cauu.r and at all ages in 37 districts in or around London with certain 
S<Kial factors. He took some of his data from the New London Survey. 
He found an insignificant correlation between housing (measured by 
mean number of persons per room) and crude death-rate ( + ·274), 
though the correlation became significant ( + ·399) when the mean 
inwmc in excess of rent was held constant (if. Table 35, No. 4). 
On the other hand, correlations between the proportion below the 
poverty-line and crude death-rate, and between the mean income 
in excess of rent and crude death-rate, were both significant ( + ·371 
and -+H) (cf. Table 35, Nos. 2 and 3). Stocks also correlated his 
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various social measures with one another. The index of mean 
persons per room was highly correlated with the proportion li,ing 
below the poverty-line ( + ·848), more highly even than was the pro
portion living more than two per room "ith the proportion below the 
poverty-line ( + ·734). Yet, as Stocks points out, the index of mean 
persons per room had no negative correlation with the a\·erage 
income available for the necessities of life over and abO\·e rent 
( + ·172). In the present investigation, on the other hand, the corre
lation between proportion living more than two per room and average 
income in excess of rent is both negative and significant (- ·38.4). 
This difference is less likely to be due to exclusion of some of the areas 
used by Stocks, or to the use of a different measure of housing, than it 
is to be due to the calculation, in the present inquiry, of average 
income less rent on a per luad basis and not on a per family basis. 

Other recent demographic studies containing assessments of the 
social status of the indi,idual London boroughs haYe been made by 
Mitra (1937), Martin (1937) and Glass (1938). 

v. StcM~IARY OF CHAPTER 8. 

1. The mortality from respiratory tuberculosis amongst women 
aged 15 to 24 and 25 to 44 in the different London boroughs has been 
examined in relation to certain local social conditions. Two of the 
social statistics used have been the same as those employed in 
Chapter 3 for the county boroughs, namely, proportion of males in 
the lower economic grades (Stocks's social index) and the proportion 
of persons living under sub-standard housing conditions (more than 
two per room). Two further statistics ha,·e been obtained from the 
New Survey of London Life and Labour, namely, the proportion 
of persons living below the po,·erty-line and the a\·erage income less 
rent per head. 

2. There is in the main a high degree of inter-correlation between 
the above four social measures in the London boroughs. 

3· A relationship has been found, for both the female age-groups, 
between phthisis mortality in 1928-33 and three of these social 
measures, viz. social index, incidence below poverty-line and a\·erage 
income less rent. At ages 25 to 44 there is also a relationship "ith 
sub-standard housing, but at ages 1·5 to 24 this is less definite. It is 
inferred that differing pre\·alence of po,·erty in the London boroughs, 
as in the county boroughs, is partly responsible for their differing 
levels of respiratory tuberculosis mortality. It is suggested ihat the 
less definite relationship between sub-standard housing and tuber
culosis at ages 15 to 24, both as compared with older women in 
London and with women of the same age in the county boroughs, is 
attributable to the fact that many young women in London work in 
boroughs that differ from those in which they are domiciled, with 
the consequence that the sub-standard housing incidence of their 
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borough of domicile less adequately measures average closeness of 
personal contact for this age-group. 

4· If the average income less rent per head can be taken as a 
measure of the differing extent of sub-optimal nutrition from one 
London borough to another, the relationship found between this 
social measure and the respiratory tuberculosis mortality in the two 
age-groups examined suggests that in London boroughs at any rate 
sub-optimal nutrition is a factor in influencing the mortality from 
this disease. U nfortunatcly, no information bearing directly on 
nutrition, such as the average income less rent, is available for the 
series of English county boroughs. 

TABLES TO CHAPTER 8. 

TABLE g<j..-Correlation Coefficients (r) between Returns for various Social 
Conditions (x andy) in London Boroughs. 

Socilli} cond [tions. 

No. (x) 

J. Sociallnd~x (193J) 

'2. Socia] Index (1931) 

3· Social lndr'X (1931) 
4· Incidence be-low Poverty· 

Line ( 1929-30) 
5· I ncid("nc:c bdow Pov("rty

Line ( 1 9:l9-30) 
6. Avf"ra~(" Incnnw les_~ R("nl 

( 19:.zg-goi 

-----~(y) 

Incidence beJow PO\·erty·Line 
(1929-30) . 

Average Income less Rent 
i 1929-30) ' . ' 

Sub~Standard Homing (lf)Jl) 
Avt'ragr Income Jess Rent 

( 1929-30) . • 
Sub-Standard Housing 

(1931) 
Sub-Standard Housing 

(1931) 

ExPLANATORY NoTES~ 

C:01rcla1iOIU, etc. 

,., "'· 
+ ·876 3{6 

-"724 3~6 
+;t6 J.jJ} 

-·sgl 9"83 

+"743 g·83 

-·384 19'3 

Jt, 

g·83 

19"3 
•3·66 

19'3 

13·66 

•3·66 

Social lndcx (1931): Proportion, per 1000 of occupied (including un
~mployed) malt's, al{ed 14 up, whose occupation places them in 
social classes IV and V, in each London borough; returns at census 
in 1931. 

Incidence below Poverty-Line (1929-30): Percentage of persons living 
below poverty-line in 1929-30 in each London borough; from 
u Street Survey" of New London Survey. 

Sub-Standard Housing ( 1931): Incidence of sub-standard housing 
conditions measured upon the basis of the '"'more than two persons per 
room" census density standard; i. t. percentage of the population in 
private famlJies living at a •• more than two persons per room'' density, 
in each London borough; returns at census in 1931. 

Average Income kss Rent ( 1929-30}: Average income in excess of rent, 
per head of population, for each London borough in 1929-30; i.e. 
average full-lime f.tmily incomt', in shillings, 1~ average family rent, 
divided by average persons per family; data from "House Sample 
Analysis u of New London Survey. 

London Boroughs : The 28 l\fetropolitan boroughs plus East Ham and 
lVt·st Ham, i. t. 30 areas in all. 

ru: St"e Table 6, Notes. Significant coefficients (exceeding twice their 
· standard errors) a1-e printed in heavy type. 

Standard Error: See ibid. Throughout this table it has the value of ±·186 . 
.\1, .\1,: The simple arithmetic average, for all London boroughs taken 

tog:t'lhtT, of the valu("S of the x and.'V variables, rt"Spt>ctively. 
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TABLE ss.-Correlation Coefficients (r) between uarious Sot·ial Conditions 
(Social Index (1931), Incidence of Persons below Poverry-Line (1929-
so), Average Income less Rent (1929-30), incidence ~f Sub-Standard 
Housing Conditions (1931)) (x) and Alortali!J from Respiratory 
Tuberculosis of Females aged 15-24 and 25-14 ( 1928-33) (y) m 
London Boroughs. 

(xl 

No. 
l. Social Index (I9J:!) . . . · 
2. Incidence below Poverty-Line (1929-30) 
3· Average Income less Rent ( 1929-30) 
4· Sub-Standard Housing Incidence (1931) . . 
5· Social Index, Sub-Standard Hou'iing Incidence held 

constant . . . . . . . 
6. Incidence below Poverty-Line, Sub-Standard Homing 

Incidence held constant . 

EXPLANATORY NOTES. 

Social Index: See Table 34, Notes. 
Incidence below Poverty-Line: See ibid. 
Average Income less Rent: See ibid. 
Sub-Standard Housing Incidence: See ibid. 

l5-'Z4-

+·63X 
+·s63 -·+·249 

+-66!1 

+·s9• 

~5-+t

+"74' 
+·7.0 
-·41:4 
+"475 

+·653 

+-6J4 

Respiratory Tuberculosis: Death-rate from respiratory tuberculosis, per 
I oo,ooo living, in each specified age-group in each borough; mean 
annual death-rate for the six years, 1928-33. 

London Boroughs: The 28 Metropalitan boroughs plus East Ham and 
West Ham, i.e. 30 areas in all. 

r"": See Table 6, Notes. Significant coefficients are printed in heavy type. 
Standard Error : See ibid. Throughout this table it has the value of ± · 186. 
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I. INTRODUCTION. 

The present report deals with the problem of the unsatisfactory 
trends of respiratory tuberculosis mortality among young adults 
in the present century.' By comparison both with the trends 
fi>llowed formerly by this age-group, and with those followed during 
the present century by infants, children and older adults, the trends 
fur young adults, and particularly that for young women, have been 
disappointing. An attempt has been made therefore to survey, over 
the past ninety years, the changes in certain social conditions which, 
by reason of their believed ;rtiological importance, might be expected 
to h•n-e contributed to these exceptional trends. 

The statistics for some of these social conditions arc available for 
the whole ninrty-year period, while those for others are obtainable 
only for the present century or even only for the past few years. 
With such heterogeneous material it has been difficult to pursue 
an entirely logical inquiry, since data that are necessary for ascertain
ing fi1cts or for testing hypotheses are often incomplete or even entirely 
lat·king. The report has therefore tended to develop along two lines: 

t This ph("nomt"non, in ('ertain of iu aspects. is. also apparent in a numlkr of other 
industrinhsrd counlrit"ll (Wright and Hart. 1939). 



I06 TUBERCULOSIS AND SOCIAL CONDITIONS 

first, a survey concerned chiefly with the country as a whole and 
extending back into the last century, in which the mortality experi
ences of the two sexes at various ages have been set out against a back
ground of concurrent changes in those social conditions for which 
the necessary information is obtainable; and second, a more inten
sive examination of the differences in mortality, particularly in that 
of young women, experienced from one locality to another during 
the past twenty-five years, making use of large urban areas for which 
increasingly diversified and accurate statistics of relevant social 
conditions are now becoming available. This second line of approach 
has the further interest that the set-back in the phthisis mortality of 
young adults has been more severe in these large urban areas than in 
other types of administrative area. 

The dual approach employed in this report must not obscure the 
essential unity of the problem-the recent serious set-back to the 
bettering of phthisis mortality among young men and women. It 
has been forced on the investigators by the gaps in the statistical 
material available, and in this last chapter an effort will be made, 
after first reviewing the two main parts into which the inquiry has 
fallen, to present a short synthesis of the conclusions and suggestions 
in relation to the problem as a whole. 

II. THE RETARDATION IN THE DECLIXE IN PHTHISIS :\10RTALITY 

ExPERIEXCED BY Youxa ADULTS '" THE Cou,<TRY As A 

\VHOLE, "' RELATIO" TO CHAXGES I" CERTAIN SociAL 

CONDITIONS. 

It was pointed out in Chapter 1 that the serious retardation in the 
decline in phthisis mortality of young adults began in the years before 
the war, and had resulted in their death-rates persisting at higher 
figures than would ha\·e been predicted from the fairly consistent 
downward trends of the preceding fifty years. This retardation, 
which forms the central theme of this report, is clearly epitomized by 
the following death-rates, per too,ooo, for women aged 15 to 24, 
taken from Table 1 (p. 10): 185t-6o, 390; 1,87t-8o, 276: t89I
I900, 144; 1901-03, 112; tgll-13, 107; 1931-33, 107. Though the 
retardation is at last showing signs of terminating, the high mortality 
from phthisis among young women still presents one of the most 
serious problems confronting the tuberculosis services. · 

In the present sub-section the various. factors likely to have affected 
phthisis among young adults will be considered in the light of 'IllY 
country-wide changes for which statistical evidence is available either 
for the whole or part of the ninety· years of the sun·ey. The influence 
of some of these factors has been examined separately in detail 
in the earlier chapters, and the more .relevant findings will now be 
discussed together in a more general manner. 
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A. Influence of Changes in Standard of Living of the Country. 

(i) Influence of Changes in Standard of Living as a Whole.-The 
inclusion of phthisis among the " morbi pauperum " is now so widely 
accepted that it is unnecessary here to review the earlier literature 
upon which that conclusion was based (see discussion by Hart, 
1937). Special interest in the statistical aspects of this problem has, 
however, been intensified since the publication by Hersch in 1920 
of his study on the relationship of tuberculosis to poverty, and by 
the subsequent parallel investigations made by Stevenson ( 1921) 
and by Greenwood and Wolff (1928). 

The broad problem of the relationship of tuberculosis to the 
standard of living in the country as a whole was first considered by 
Ewart (1922), who, in a comparison of the trend of phthisis with 
that of real wages as ascertained by economic statisticians, found 
a general parallelism between the courses followed by the two sets 
of statistics between 1850 and 1920. 

In Chapter 2 of this report a re-presentation of the course followed 
by real earnings between the years t850 and 1936 was given, from 
which it was evident that certain divergencies which appeared in the 
latter part of Ewart's series had become further magnified. When, 
however, the curves for phthisis mortality for particular sex- and age
groups taken separately, instead of the single curve for persons of all 
ages, were individually compared with the curve for real earnings, 
it was found that the different sex- and age-groups showed differing 
dosenesses of resemblance. The mortality curve for young women 
matched the real earnings curve most closely, while that for young 
men came next. From this particular closeness of match it was 
suggested that young adults, especially young women, might be 
prculiarly sensitive to changes in the national standard ofliving, and 
that as a result of this sensitiveness the retardation in the improvement 
in the standard ofliving since the beginning of the century-described 
fully in Chapter 2-had been a f<tctor in producing the retardation 
in the dedine in phthisis mortalities of young men and women. 

The reasons why young adults should be specially sensitive to 
general economic and social conditions, if the suggestion be true, must 
he largely conjectural. Several possible contributory causes, some 
rommon to both sexes, others peculiar to young women, may be 
briefly reviewed. The young adult population includes the age
group that has just left the comparatively sheltered life of school 
to ·rntcr the more strenuous environment of industry with its longer 
hours and increased fatigue, and the effect of these changed condi
tions in lowering resistance to phthisis at an age of immature physical 
development might be rxpectcd to be greater the lower the standard 
of living and the fewer the facilities for recuperation. 

While a combination of such environmental and biological 
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causes might account for the special sensitiveness of both sexes 
at this time oflife, the sensitiveness of young women may possibly be 
further augmented by a sex difference in resistance to tuberculous 
infection. That sex constitution may play a part in affecting 
susceptibility to phthisis during adolescence and early adult life is 
suggested by evidence from several sources. In a detailed stud,· 
of the sex differences in tuberculosis mortality at various ages in the 
United States, Putnam ( 1927) showed that the excess mortality 
for young women over young men was statistically significant. She 
considered this excess to arise " primarily from biological differences 
between the sexes in their reaction to tuberculosis, which seem to 
be associated with physiological changes occurring at puberty and 
adolescence ". She believed her conclusion to be greatly strengthened 
by the marked excess of deaths among girls, aged ro to q, when, 
owing to the similarity of home and school life of boys and girls, 
the environmental differences are practically negligible. A similar 
view as to the importance of inherent sex differences was ad,·anced 
by l\'icholson ( 1932, 1933} upon the basis of two careful ad hoc 
studies of the personal histories of girls and young women who had 
died from phthisis in Detroit and l\'ew York City. Further, it is 
interesting and probably significant that the higher phthisis mortality 
for girls, aged 10 to q, than for boys-to which attention was drawn 
by Putnam in her American study-has been noted for a number of 
countries whose characters, from the point of\·iew of industrialization 
and of economic resources, are very di,·ersified (see Table 36, 
p. 128). The excess mortality can be seen from this table to be present 
in practically all the countries given, so that the phenomenon 
seems to be of widespread occurrence and, to judge from those 
countries for which older data (not tabulated) are a\·ailable, to ha,·e 
been longstanding. 

Of the various social factors that combine to determine the 
standard of living, housing and nutrition are the most important, 
and defects in both, it is now believed, play an influential part in 
the <etiology of phthisis. Unfortunately, an exploration of the 
\·arious sources of information for data which might show what 
changes have taken place in these factors in this country in recent 
years yields rather meagre results. There are, however, a few 
statistics that appear helpful and important, and these will now be 
discussed as supplements to the data for the more comprehensin. 
factor, standard of living. . . 

(ii) Influence of Changes in Housing Conditions.-Various methods of 
comparing housing conditions from place to place and from time to 
time were considered at length in tpe Appendix to Chapter 3, and it was 
concluded that the most satisfactory data for the present purpose were 
those of density of room-occupation. Data suitable for such comparisons 
became available for the first time in r8gr, but owing to changes in 
the details of the questionnaires used from one census to another, 
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considerable re-calculation is necessary to obtain reasonable com
parability for all five censuses from r8g1 to 1931 (see Chapter 4). 

The course of housing conditions since 1891 for the country as a 
whole can be found by re-calculation of data by the method used 
in Chapter 4 fur the county boroughs (Census, 1911h, rg2rj, 193H). 
Between 1891 and 1901 sub-standard housing incidence for the 
country as a whole (percentage of persons Jiving more than two per 
room) underwent a considerable reduction ( 11·2 to 8·2); between 
H)OI and 1911 it was nearly stationary (8·2 to 7·8); between 1911 
and 1921 it rose (7·8 to 8·5); and between 1921 and 1931 it under
went a further considerable fall (8·5 to 6·2), bringing it to a figure 
well below that for 1901. Though the optional nature of the question
naires used in the first two censuses leaves some doubt as to the 
correctness of the earlier figures, it is likely that they under- rather 
than overstate the deficiency of housing at the time, and that with 
more definite questions in succeeding censuses the figures have 
become progressively more accurate. 

Since housing data, expressed in this way, arc unfortunately not 
available before 1891, it is not possible fully to compare the course of 
housing conditions with the ninety-year curve for real earnings given 
in Chapter 2. Nevertheless, for the forty years for which such a 
romparison is possible, the movements of the two sets of data show a 
considerable similarity. Like that of real earnings, the rate ofimprove
ment in housing conditions between 1891 and 1901 was substantial; 
between 1901 and 1921 little change took place in the level of either, 
except fi>r the oscillations in real earnings during the war period; 
while the post-war decade between 1921 and 1931 shows a resump
tion in the improvements both of housing conditions and of real 
earnings. This improvement is probably still in progress (see 
brlow). 

When disrussing in Chapter 2 the trend of real earnings, it was 
stated that the average rate of improvement during the forty years of 
the present century had been distinctly inferior to that during the 
last forty years of the nineteenth century. It is difficult, and perhaps 
not altogether fair, to attempt a similar broad comparison for the 
rourse of housing conditions, owing to limitations in data, but it may 
be noted that the rate of improvement recorded between 1891 and 
I<)OI was ufsud1 a size that even if no improvement at all had taken 
place in the twenty years bcfi>re 1891, the diminution in sub-standard 
housing during the last thirty years of the nineteenth century would 
havl! been as great if not greater than that in the first thirty years 
of the present century. 

The lack ofinfi>rmation on housing before 1891 handicaps also any 
long-term comparison with phthisis mortality fi>r the country as a 
whole. Nevertheless, the retardation in the improvement of housing 
conditions in England and Wales at about the same time as that of 
real earnings suggt·sts that the former, like the latter, may be partly 
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responsible for the check in the improvement in phthisis mortality 
of young women and, to a lesser degree, for that of young men. 
Thi• suggestion is supported by the finding in Chapter 4 that in 
24 ill-housed boroughs, allocated to two equal sub-groups according 
to their individual rates of improvement in housing between r89I and 
I 93 I, there was a significantly greater improvement in phthisis 
mortality for young adults of both sexes between 1911 and 1931 in 
the sub-group that had made the greatest progress in housing. 

In view of the more favourable course of phthisis mortality among 
young adults since 1933, it would be interesting to know what im
provements have taken place in housing conditions since the last 
census. While =ne of the necessary information is available during 
an intercensal period, it is noteworthy that the building of new 
houses in England and Wales since I 93 I has been proceeding at 
an average annual rate nearly double that of the previous decade 
(Ministry of Health, 193 7). 

(iii) lnjhtence of Changes in National Nutrition.-The sharp and often 
striking rises in the prevalence of phthisis at times of acute food 
shortage, such as wars and sieges, has strongly suggested the import
ance of widespread sudden deterioration in nutrition in ruising 
the contemporary tuberculosis mortality (see Cobbett, I930; Hart 
I93i). How far changes in the pre•·alence of sub-optimal nutrition 
in more normal times may be reflected in country-wide changes in 
phthisis can scarcely be determined, since no satisfactory informa
tion is yet available upon the dietary required to give good protection 
against tuberculosis---a dietary which itself may well vary greatly 
from person to person. However, some information from which to 
judge broadly of changes in the level of national nutrition is available 
from Board of Trade and other statistics of the per capita consumption 
in the past seventy years of certain foods likely to have prophylactic 
value against phthisis (see Collis, 1922; Layton and Crowther, I935t; 
Orr, I936). These figures for food consumption, though few and 
spaced at wide intervals, appear to show a fairly progressive increase 
in the consumption of meat, butter, cheese and possibly milk. It is 
not possible, therefore, to account for the retarded decline in young 
adult phthisis mortality on the basis of these data for national average 
food consumption, though it is evident that such data are necessarily 
very crude and incomplete. 

StQcks ( 1936), in the course of the discussion on Bradford Hill's 
(1936) paper, introduced a new view of the way in which sub
optimal nutrition might possibly affect phthisis mortality, by suggest
ing that sudden and widespread deteriorations in the level of national 
nutrition might not only cause almost contemporary rises in tubercu
losis mortality, but could continue for years subsequently to exercise 
delayed deleterious effects upon persons exposed during their 
formative years. He attributed the retarded decline in phthisis 
mortality at the ages 15 to 24 years in the country as a whole to the 
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long-persistent after-effects of war-time privations. He was "now 
inclined to think that we have been witnessing a temporary after
math of the shortage of fats, vitamins or other essential factors in 
diets during the years of food shortage, I9I6-I8, which may have 
resulted in lowering the average resistance to tuberculosis as these 
children have been coming to adolescence and young adult life". 
The difficulty in accepting Stocks's suggestion as a complete ex
planation lies in the fact that in young adult females the check to the 
decline in mortality began some ten years before the beginning of the 
war. 

B. lnjluenct of Changes in Volume of Occupation in the Country. 

The sudden demand for labour during the war resulted in a rapid 
increase in the number of women engaged in factory employment. 
The steep rise in the tuberculosis mortality-rate in the later years of 
the war amongst those groups of adult women most affected by the 
occupational changes attracted considerable attention to the likeli
hood of a close association between the two (Stevenson, I 9 I 6; Green
wood and Tcbb, I9I9; Collis and Greenwood, I92I). For a time 
this association was believed to be so close that the possible effects 
of the many other changes, such as the deterioration of housing and 
nutrition, which were taking place simultaneously, received com
paratively lillie attention, with the result that perhaps undue stress 
came to be laid upon fatigue and exposure to contact in industry 
as a:tiological factors in the war-time rise in phthisis. 

The alterations in the proportions occupied, for England and 
Wales as a whole, among males and females in various age-groups 
between the years I8gi and '93I were reviewed in Chapter 7· 
Examination of the figures showed that the proportion occupied 
among young women rose after I90I, especially when, for the reasons 
given in that chapter, agricultural workers and domestic servants had 
been excluded. From the fact that this increase in volume of occupied, 
which became especially noticeable when these forms of employ
ment, involving small rontactual risks, were excluded, was almost 
confined to young women, aged I 5 to 24 (though to some extent 
present among women aged 25 to 34), and was accentuated about 
the beginning of the century, it was suggested in Chapter 7 that 
these occupational changes might have been an important factor in 
rausing the retardation in phthisis mortality decline among young 
\\'onlcn. 

l'urther evidence that occupation, by reason of its volume and 
apart entirely from the well-known occupational hazards, exercises 
an effect on tuberculosis mortality, is suggested by a comparison 
of the age-distribution of these two variables, both for males and for 
females, in urban and in rural areas in England and Wales (see 
Chapter 7). It is of intrrest that a study of the differences between 
urban and rural tuberculosis mortalities at various ages in New 
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York State led Parkhurst {1933) to the same conclusion that occupa
tion was an element of primary importance (see also Sydenstricker, 
I933)· . 

c. Influence if Changes in the Proportion .Harried among loung Women. 

The possible effects of marriage upon phthisis in young women 
appear to be two-fold, and operate in opposite directions. 

On the one hand, the withdrawal of the majority of women from 
gainful occupations, in consequence of marriage, as they pass from 
the age-group I 5 to 24 to that of 25 to 34 years, may account for the 
lesser phthisis mortality of the latter age-group-an explanation 
which is supported by the indirect observation that the rise in phthisis 
mortality among young women in the County of London in recent 
years has been almost exclusively amongst the unmarried (London 
County Council, I 93 I). On the other hand, as a result of pregnancy, 
married women possibly incur an additional risk from tuberculosis. 
The added risk of fatality in recognized cases of phthisis as a result 
of pregnancy is, however, now believed to be less than was formerly 
thought, though little is yet known of the influence of pregnancy 
upon lesions in their earlier stages of development. 

These considerations make it difficult to predict whether changes 
in the proportion of young women, aged I 5 to 24, who are married 
would be reflected in changes in their phthisis mortality. An 
examination of the census records for England and Wales from 1871 
to 193I (Census 1931r) shows a steady increase in the percentage 
unmarried in this age-group from 187I (81·3) to 19I I (87"3), followed 
by a slight decline {1921, 8yg; 1931, 86·o). However, even were the 
phthisis mortality among the single as much as twice that amon.g the 
married in this group, these alterations would appear to be too 
small to have had other than a negligible effect upon the decline in 
phthisis mortality. 

D. l'!fluence of Possible Recent Changes in Specific Immunity if Adolescents. 

A lessened incidence of tuberculous infection in those reaching 
young adult life, with resulting reduction of their acquired immunity 
as a group, was first suggested by Coutts ( 1932), for England and 
Wales, and by Dahl (1933), for l'\orway, as a partial cause of the 
recent retardation in the decline in phthisis mortality at this age .. 
Dahl's suggestion was based upon a comparison of the courses of the 
mortality from tuberculous meningitis· among various age-groups 
during the past fifty years. He found that in Norway, between 
1901-05 and 1926-29, the mor.tality from tuberculous meningitis 
among children had fallen considerably, while that for adults aged -
20 to 30 years had risen substantially. Assuming, from pathological 
considerations, that tuberculous meni"ngitis was pre-eminently a 
lesion of first infection (see also Wallgren, 1935), he inferred that this 
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shift in meningitis mortality from childhood to early adult life was 
largely due to postponement, for an increasing fraction of the 
population, of the age at which primary infection usually took place. 
A~ direct evidence in support of such postponement having taken 
place in Norway, Dahl cited the results of the two tuberculin surveys 
carried out in Trondheim in 1914 and 1930. 

In the absence of any direct evidence from successive tuberculin 
surveys in England and Wales (see Hart, 1932), Dahl's assumption 
ha< been made the basis of an alternative and indirect method of 
determining whether there has been any postponement of tubercu
lization in this country. This method is to compare, for young 
adult,, changes, over a period of years, in the ratio of the acute 
forms of tuberculosis (acute miliary tuberculosis and tuberculous 
mcnin'l"itis) to all forms of tuberculosis. Any tendency for this ratio 
to increase would suggest a postponement in tuberculization of the 
population at risk. 

In Table 37 (p. 128) are setout the deaths from acute miliary tuber
culosis, from tuberculous meningitis, and from the two combined, 
expressed as percentages of the deaths from all forms of tuberculosis, 
among males and females aged 15 to 24 in England and Wales, 
for the triennia 1911-13, 1921-23 and 1931-33. Examination of 
this table shows that for both these acute forms of tuberculosis 
combined (No. 4), the percentage ratio for males underwent some 
rise during the twenty-year period, whereas for females the ratio 
underwent little change. (A similar set of figures for the Aggregate 
of County Boroughs in England and \Vales gave closely similar 
results.) When the figures for males were further subdivided into 
thme for ages 15 to 19 and those for 20 to 24, it was found that the 
younger group had contributed most to this rise in the percentage 
ratio. 

The results given in Table 37 suggest that in England and Wales 
there may have been some postponement in tuberculization in recent 
years among males hut not among females. It is, however, difficult 
to accept postponement of tuberculization as a serious cause of the 
retardation in decline in phthisis mortality amongst young adults in 
the period from 1911 to 1933 since this apparent postponement is 
confined to young men, while the retardation has been much more 
mark<'d among young women. 

Bradford Hill { 1936) made an approach along another line towards 
testing the hypothesis that the dedine in total phthisis incidence 
in this country, by eflecting less immunization in childhood, 
had led to a relative increase in the death-rate in adolescence. He 
acn·ptcd the death-rate from all forms of tuberculosis at ages o-5 as 
a ml'asure of the extent to which infection takes place in childhood, 
and consequently of the extent of immunity in this generation 
suhsequently. Changes in this childhood death-rate over a period 
of ycars in a group of English counties were found to be unrelated 

!l 
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to changes in the mortality at young adult ages in subsequent years. 
Similarly, towns with high death-rates from tuberculosis at ages 
o-s appeared to have no lower phthisis death-rates in young 
adult life fifteen to twenty years later than had towns with low 
death-rates in childhood-the general health factors being so far 
as possible equalized. Bradford Hill concluded that "in general 
the statistical evidence available (admittedly slender) does not 
suggest that the level of the phthisis death-rate amongst young adults 
in different areas of the country is materially due to different degrees 
of immunization in childhood". 

On the whole, therefore, whether or not the proportion of children 
in this country who reach adult life without becoming tuberculin
positive is increasing, the evidence is against any reduction in 
immunity having taken part in producing the retardation in decline 
in phthisis mortality among young adults. In any case if, as recent 
figures suggest is possible, this decline is now being resumed, it 
would be difficult to reconcile such resu'}lption with any hypothe
tical reduction in the group immunity at this age. 

E. Recent Changes in Personal Habits, etc. 

Bradford Hill ( 1936) summarized a number of contributions 
dealing with the possible effects of recent changes in the personal 
habits of young women upon their phthisis mortality. The majority 
of these contributions were based upon ad hoc studies or upon clinical 
impressions. Among the changes mainly implicated were the 
supposed increased stress and strain of living, and the neglect of the 
rules of hygiene affecting diet and clothing. 

Bentley (1934) examined the personal habits of a group of young, 
single, tuberculous women, and compared them with those of a 
corresponding group of non-tuberculous women of the same social 
status and weekly wages. He found no significant difference in the 
hours spent in bed, the hours of work, the adequacy of meals or 
the money spent on luxuries between the two groups. 

Lastly, Crowther ( 1935) has stated that in his experience a higher 
proportion of first-born children contract tuberculosis than do 
children by subsequent births. This view had been formerly put 
forward by Pearson (I 907), though the correctness of his methods for 
estimating the proportion of first-born children in his population, 
was later questioned by Greenwood .and Yule (1914). Cr.owther 
suggested that the effect that he noted might be due to the increased 
strain imposed upon first-born children in assisting in the care and 
support of their younger broth.er~ and sisters. In the absence of 
knowledge of the proportion of first-born children in the non-tuber-· 
culous population from which his caseS were drawn, it is difficult to 
determine how significant Crowther's observation may be. It is an 
interesting suggestion, however, in view of the increase in the 
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proportion of first-born to all children that has necessarily resulted 
in recent years from reduction in the sizes of families. 

IJ I. LocAL DIFFERENCES 1:-1 DECLINE IN PHTHISIS :MoRTALITY 

AMONG Y m::w ADuLTS 1:-1 THE VARIOus URBAN AREAs, 

I>< RELATION TO LocAL DIFFERENCES IN CERTAIN SociAL 

CoNDITIONS. 

The retardation in the decline in phthisis mortality among young 
adults that has taken place in the whole country has been especially 
serious in the larger urban areas. On closer examination the retarda
tion has been found to be very unequally spread among these areas. 
Partly upon that account, partly upon account of the relatively 
copious social data available, it seemed both desirable and important 
to give this aspect of the problem a particularly detailed considera
tion. It was also hoped that the influence of factors which, for the 
whole country as a single population unit, could only be studied 
from one date to another, might be analysed further by an examina
tion at the same dates of their effects as between one locality and 
another on a large number of population units. 

The urban areas mainly investigated were the English county 
boroughs, but in addition a more limited examination was made 
of the differences in phthisis mortality among the London metro
politan boroughs in relation to certain local social factors for which 
special information was available. 

A. Influence of Migration to and from lht Counly Boroughs in Producing 
Errors in Interprrlalion of their Recorded Mortalily Data. 

The considerable re-distribution of population, and especially 
of the young adult population, that has taken place since the \Var 
must be taken into acwunt in comparing the differing mortality 
experiences of different places. This becomes all the more necessary 
if, as is bclie\'cd by certain investigators, the migrating population 
is of a selected type having a comparatively small phthisis incidence. 
If this belief be rorrcrt, this internal migration might cause sub
Siantial aberrations in the death-rates of many places as these are 
ordinarily calculated. For example, in the North of England, 
whence a large emigration from many of the larger towns has 
taken plare in recent years, the death-rates of such towns might 
be artificially raised by the loss of some of the more healthy members 
of their population. 

The obs<'rvations r<'cordcd in the literature upon the extent to 
which tuberculosis affects migrants in comparison with non-migrants 
ha\'e been mainly concerned with those moving between country 
and town (de Bt•sche and Jorgensen, I925; Bradlord Hill, 1925; 
Ostt•nfddt, Heitmann and Neander, 1931). It is doubtful if these 
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observations are applicable to the present problem, which is con
cerned with the large towns in England, for, as Greenwood ( 1 922b) 
had previously pointed out, it is not possible to determine whether 
there is a " sufficient supply of country-born persons to furnish the 
immigrants." to large towns, or whether they "must be no more than 
transfers from one town to another". The applicability of the 
above observations to the present problem appears to be all the 
more doubtful since there seem to be good grounds for believing 
that in recent years the rural-urban movement has lost, while the 
urban-urban movement has gained, in importance. \'\lhatever may 
be known about the health of the rural-urban type of young adult 
migrant, little or nothing is known about that of the urban-urban 
type. The health of the latter is largely a matter of surmise. 

In view of the absence of any direct information as to the supposed 
peculiar healthiness, as regards tuberculosis, of young men and women 
migrating to and from the large towns in England, it seemed to be 
desirable, when testing for the possible distorting effects of migration 
upon recorded death-rates, to make three alternative assumptions 
as to the degree of physical superiority of migrants over the stationary 
population of the same age. These were: (i) that the migrants had the 
same phthisis mortality as the corresponding stationary population; 
(ii) that the migrants suffered no mortality from phthisis so long as 
they were below the age of twenty-five, i. e. remained within the age
group 15 to 24; (iii) that the migrants had a phthisis mortality half 
that of the stationary population in the town that they were entering 
or leaving. On these three assumptions three series of death-rates were 
calculated for young women for the various county boroughs in the 
two triennia, 1921-23 and 1931-33, each series thus involving a 
different allowance for the healthiness of the migrating young women. 
The first series is of course the ordinary recorded death-rates, and 
the second and third were termed "native" death-rates. (For method 
see Chapter 6.) The extent of the divergencies between these series 
of recorded and native death-rates will now be examined. 

The employment of the two extreme assumptions, Nos. (i) and 
(ii) above, makes practically no difference in the values of the 
averages-125"5 on assumption (i) and 125"1 on assumption (ii)
ofthe two series of phthisis mortalities for I931-33 for the group of 
59 boroughs examined (these being the boroughs in which alterations 
in area between 1921 and I931 were inconsiderable). Further, the. 
use of these two assumptions makes comparatively little difference to 
the relative positions of the individual· boroughs in the two series, 
since the value of the correlation between the two series of mortalities 
-recorded and native-is nearly. unity ( +·926), and their coeffi
cients of variation are nearly equal (307% and 26·8%,). It seems· 
therefore, that migration of young women between I 92 1 and 193 I 
can have played very little part in proaucing the very considerable 
differences shown by their recorded death-rates in the various 
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English county boroughs in 1931-33, and that the errors resulting 
from neglecting migration are comparatively slight, at least in this 
triennium. 

The effects of internal migration upon the trends of phthisis mor
talities in the different boroughs during the decade 1921-23 to 1931-
33 is a complementary problem which was closely examined by 
Bradford Hill ( 1936). This author came to the conclusion that 
although the trends of mortality from phthisis among young adults 
were of complex causation, alterations in internal migration were 
a factor, directly or indirectly, of some importance in determining 
them. If this conclusion be correct, the differing trends of 
mortalities (as estimated by percentage changes) in the various 
boroughs between 1921-23 and 1931-33 should tend to be equalized 
could the distorting effect upon mortality of the migration of adoles
cents and young adults, both in tlu decade 1911 to 1921 and in the 
decade 1921 to 1931, be mitigated or eliminated by suitable statistical 
computation, i.e., were the trends to be based on native death-rates. 

This tendency of the trends towards equalization has been tested 
by the method used above for the phthisis death-rates in the 
triennium 1931·-33, again employing the two extreme assumptions 
(Nos. (i) and (ii)), and calculating two series of percentage declines 
in mortality over the period 1921-23 to 1931-33 in 41 boroughs (see 
Chapter 6 for methods of computation and reasons for restricted 
group of boroughs). Again the value of the correlation coefficient 
between these two series is found to be high ( +·955), and their 
means and coefficients of variation to be nearly equal (means, 
94·3% and 92·3%; coefficients of variation, 26·5% and 24·3%). 
From this slight effect that even the extreme assumption (No. (ii) 
above) regarding the health of migrants has in equalizing the 
differing trends of phthisis mortality in the various boroughs, it 
would seem that while, as Bradford Hill stated, internal migration 
is a factor that "must be recognized in interpreting in specific 
areas the recent changes in the death-rate from phthisis amongst 
young adults", migration would seem perhaps to be less important 
than he suggested. 

B. lnj/uma of Certain Social Fartor.< in the County and London 
Boroughs upon L()(al Phthisis Mortali!)•. 

The choice ofsm·ial factors for special study in the present problem 
is dt·tnmincd at the same time by the likelihood of an <t"tiological 
relationship to tuht'rculosis, and by the a\·ailability of suitable data 
with which to compare their differences from one borough to 
another. Few social factors comply with both these requirements, 
and of them po\Trty, quality of housing accommodation, state of 
nutrition of the inhabitants, and the volume of gainful occupation 
nf the young men and women, were selected for detailed examination. 
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At the same time it should be noted that influences outside the 
scope of the present survey and of a kind. unsuited for statistical 
treatment of this type, such as the local occurrence of special 
industrial hazards, and the success of local anti-tuberculosis cam
paigns, may also have played a considerable but statistically indeter
minable part in many of the boroughs. 

(i) Influence of Differing Extent of Poverty in the Various Boroughs. 

(a) Influence of Differing Extent of Poverty as a ll"hole.-Special interest 
in the problem of the regional association of high phthisis mortalities 
and poverty has resulted from the publication by Hersch in 1920 of 
his studies on the relationship of tuberculosis to poverty in the various 
districts of Paris, and by the subsequent investigations by Stevenson 
(1921) and by Greenwood and Wolff(1928) on similar relationships 
in London, Berlin and Birmingham. Among the more recent 
surveys deserving attention is that carried out by Green ( "l32) in 
Cleveland, U.S.A. The estimates of poverty used in these studies 
have necessarily been indirect. For example, liability to local house 
taxation, extent of employment of domestic servants, and monthly 
house-rental have been variously used for this purpose. 

The only data available for the English county boroughs for 
estimating poverty as a whole are also indirect, since there is no 
information that allows the proportion of the local population living 
below an arbitrary poverty-line in these different boroughs to be 
ascertained. In the present survey three indirect measures of poverty 
have been used: the incidence of persons receiving poor relief, 
Stocks's "social index", and the incidence of sub-standard housing. 
Each of these measures has certain advantages and disadvantages. 

Figures for poor relief might seem at first sight to be too labile 
a measure for comparing the extent of poverty from one place to 
another, through being too sensitive to trade cycles of a national or 
a merely local order. An examination of the proportions of persons 
on poor relief in English county boroughs (see Chapter 3) showed, 
however, that although their actual levels had varied somewhat 
widely at different times in recent years, the series order into which 
the boroughs had fallen at various d_ates in the post-war period had 
been fairly constant. Though fluctuations in volume of poor relief 
have taken place all over the country on a considerable scale, it is
substantially true to say that the majority of those towns with 
high relief incidences in 1931-33 have had relatively high figu:es 
ever since the war. Consequently, the comparative figures for poor 
relief, as between one borough . and another, have considerable. 
stability. . 

The" social index", recently used qy Stocks for comparing social 
conditions in county boroughs, has the advantage over poor relief of 
being based upon estimates of the earning capacity of the whole local 
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male population, and is Jess affected by administrative differences. 
On the other hand, the social index fails to take unemployment 
into consideration, and consequently may give a somewhat distorted 
comparison between boroughs which have grossly different unem
ployment rates. 

While it is generally accepted that differences in local housing 
conditions serve as a broad index for comparing poverty between 
one borough and another, some aberrations are introduced by the 
existence in certain localities of housing scarcity, with unduly high 
rentals. Differences in local housing conditions have, however, the 
advantages over those in poor relief incidence that they have been 
compiled by the same method for the past twenty-five years, and have 
also been less dependent upon local differences in administrative 
interpretation. 

The various comparisons made in Chapter 3 between the above 
three statistical measures and phthisis mortality in the different 
county boroughs agree with previous work upon other urban areas 
in demonstrating a general relationship between this disease and 
poverty. Of the three measures, poor-relief incidence showed the 
weakest, and sub-standard housing incidence the strongest, associa
tion. 

A supplementary examination (limited to females aged I 5 to 24 
and 25 to 44) of the relationship between phthisis and poverty was 
made for the London boroughs. The social index and the sub-stan
dard housing incidence were again used, with the addition of two 
other measures obtained from the New London Survey, namely, 
incidence of persons below the poverty-line (" Street Survey ") and 
m-erage income less rent, per head. In the main the London 
condations supported the poverty-phthisis relationship found for 
the nmnty boroughs. 

While all the social statistics mentioned above provide general 
mra,urcs of poverty as a whole, two of them tend to measure, with 
some degree of directness, two of the more particular <etiological 
fotrtors in phthisis-closeness of personal contact and nutrition. The 
housing density measure appears to have a special significance in 
nmncrtion with droplet-borne diseases such as phthisis, since it must 
reflect the closeness of personal contact between members of the 
population, and to that extent indicate the risk of acquiring infection. 
Similarly, the figures for the average income less rent in a given 
borough (unfi>rtunatcly obtainable only for the London boroughs) 
seem to provide direct information as to the money that its popula
tion has available for the purchase of food. Accordingly, the 
inllncm·e of housing and nutritional inadequacy will be specially 
considered in turn in the two following sub-sections. 

(b) bifluenct of Differing Drgrus of Housing lnadequar_y.-Jt was stated 
abovl' that of the thrl'e social measures correlated with the level 
of phthisis mortality in the various county boroughs, sub-standard 
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housing incidence showed the strongest association. This applies to 
both sexes and to all age-groups below 45 years. What seems more 
important is the finding that this association remained highly signifi
cant when the other two social measures, social index and poor relief 
incidence, were held coiiStant, either separately or together, by 
partial correlation (see Chapter 3). It would appear, therefore, 
that differences in housing inadequacy, implying differences in 
closeness of personal contact, are playing an important part in 
determining the present differences in levels of phthisis mortality 
between one English county borough and another. 

The above relatioiiShips were in the main derived from comparisons 
made from social and mortality data collected for the years 1931 to 
I933· The availability of similar housing data at the earlier census 
years, I91 I and 192I, allowed similar correlations to be computed 
for these dates. Apart from one unimportant exception (males, 
I5-24, I926-28), it was found that the numerical values of the 
coefficients had risen progressively during the two decades. This rise 
was particularly evident among young adults of both sexes (see Table 
8, p. 39). It is possible to interpret this fairly steady rise in the values 
of the coefficients of correlation as indicating a progressive increase 
in the relative importance of housing inadequacy in the epidemiology 
of phthisis in the county boroughs. Since it is difficult to belien that 
this rise into prominence of the housing factor could be due to any 
increase in its absolute importance, it would seem more likely to be 
due to a recession of some other <etiological factors that formerly 
were more prominent. 

Not only did the differing levels of the local respiratory tuberculosis 
mortality in I 931-33 in the various English county boroughs 
appear to be related to the contemporaneous levels of housing con
ditions, but the differing declines in phthisis mortality between I9I I 
and I 933, reckoned both in terms of absolute and percentage-rates 
of change, were also related to these levels of housing conditioiiS (see 
Chapter 3). Here, moreover, the relationship appeared to be stronger 
for the young adult age-group than for other ages, suggesting that 
young men and women were selectively sensitive, as regards phthisis, 
to the housing conditions of the towns in which they lived. The 
essential points of the special effect of housing at this age are 
strikingly shown by the following figures (from Table 16, p. 49, Groups 
I and 4) for the average percentage changes in phthisis mortality 
of females over this twenty-year periqd: females all ages,. best
housed boroughs, decrease of 34%, worsl'-housed boroughs, decrease 
of 26-30%; females aged IS to 24, best-housed boroughs, decrease 
of22%, worst-housed boroughs, i~JCT_ease of ro-I4%· 

The influence that housing conditions have had on the improvement 
in phthisis mortality of young adults is further evident from the finding 
(see Chapter 4) that in two sub-groups of badly-housed county 
boroughs, one of which had shown, over forty years, a markedly 
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greater rate of improvement in its housing than had the other, the 
decline in phthisis mortality at this age was significantly greater in 
the former than in the latter sub-group. 

The foregoing conclusions are all based upon data in which no 
allowance had been made for the markedly differing extent of the 
internal migration taking place to and from the various boroughs 
concerned. How far such migrants are selectively healthy as regards 
phthisis has already been questioned, but even when, for young women, 
the extreme assumption (:No. (ii), p. 1 r6) was made that none died 
from phthisis before the age of twenty-five, the correlations between 
housing conditions and both the levels and the rates of decline in 
phthisis mortality in the different county boroughs were still main
tained, though at a reduced significance (see Chapter 6). On the less 
extreme and more reasonable assumption that the phthisis mortality of 
the migrants was half the recorded mortality for the same sex- and age
group in the boroughs that they were entering or leaving, the signifi
cances of the correlations were again reduced, though to a much less 
extent. It appears, therefore, that a part of the differences that are 
fimnd from one county borough to another in the local levels and 
recent rates of decline of phthisis mortality among young women may 
be accounted for by internal migration-always presuming the 
correctness of the assumption that such migrating young women 
are, in fact, less subject to phthisis than is the corresponding 
stationary population. How great or small is the part thus accounted 
fc>r must depend on the degree of superiority in health possessed by the 
migrants, but whatever the assumption, the housing-phthisis relation
> hips for young women, found in Chapter 3, still remain definite 
t·nough to indicate the great importance of this social factor in 
respiratory tuberculosis. 

The limited extent to which migration can account for the 
<lilft,rent declines in phthisis mortality in the various county boroughs 
is shown by the fact that the recent increase found in the recorded 
phthisis mortality of young women in the worst-housed boroughs 
(Group 1) persisted even when the most extreme assumption was 
made as to the healthiness of migrants (see Table 28, p. 8r). 

From the above considerations it may be concluded that differ
cnn·s in housing conditions from one locality to another are an 
important factor in producing the differences both in the levels and 
in the recent rates of change in phthisis mortality among young adults 
in th<' English county boroughs. This conclusion is in substantial 
agreement with that of the Registrar-General (1932c). The fact 
th.at the retardation noted for this age-group, both in the country 
as a whole and in the aggr<-gate of its county boroughs, has been 
more severe in certain boroughs than in others is attributable, at 
least in part, to the deleterious influence of bad housing on an 
age-group that has been rendered especially sensitive to social 
conditions through biological stresses and exposure to industrial 
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fatigue. The practical deduction to be drawn is that the boroughs 
with poor housing conditions are those that have been taking 
particularly heavy toll of young adult lives through phthisis, and 
that unless these places do something to improve these conditions 
to a satisfactory level, their future, between loss of young persons 
by disease and loss by emigration, is gloomy. 

In the supplementary observations for London boroughs, made on 
women aged 15 to 24 and 25 to 4-h the housing-phthisis correlation 
coefficient in the older age-group had almost the same value as for 
the county borough series. For the younger women, however, the 
correlation coefficient for the London series was considerably smaller 
than for the other series. This comparati,·ely slight association of 
housing with phthisis for young women in the London boroughs does 
not necessarily mean that closeness of contact is less important there as 
an .rtiological factor than in the county boroughs. Rather may it 
signify that a housing index representing a gi\·en London borough is 
not an adequate measure of closeness of contact for an age-group 
whose occupations take many of its members for a large part of the 
working day into other boroughs with possibly very different degrees 
of congestion. This disadvantage in the character of the statistical 
material is a natural outcome of an inherent difference between 
county and metropolitan boroughs. The former are for the most 
part single and separate social units, whose populations mingle 
relatively seldom; the latter are essentially adjoining components 
of a large composite unit that is highly integrated for many of its 
activities. 

(c) Injluena of Dijfrring Degrees of }l;utrilional /nadequaq.-While the 
importance of differing housing inadequacy in determining differ
ences in phthisis mortality between the various county boroughs 
seems fairly clear, there is much less definite e,·idence for the 
importance of nutritional inadequacy-another great component of 
poverty. Unfortunately there are no statistics upon this component 
of poverty that are suitable for direct comparison with phthisis 
mortality in this series of boroughs, so that to estimate its influence 
it was necessary to fall back upon an indirect comparison based on 
partial correlations between phthisis and two measures of poverty, 
viz. social index and poor relief incidence, when the sub-standard 
housing incidence was held constant. It was thought that any 
correlation remaining after this procedure would prm·ide some· 
indication of the influence of any differences in nutritional Jeyels 
between the boroughs. The resulting coefficients were found to be 
small, suggesting that if an association existed it was of a low order. 
HoweYer, the risks attaching to- inferences drawn from the indirect. 
evidence supplied by these partial correlations are considerable, as 
was pointed out in Chapter 3· 

For the London boroughs, on the ~ther hand, certain statistics 
bearing more directly upon nutrition could be deri,·ed from data in 
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the 1'\cw London Survey. These statistics were the average income 
less rent, per head, in a large sample of population investigated in each 
borough. While these figures do not measure actual food consump
tion, there are strong grounds for believing that, from family to 
family, the income available for food and the level of nutrition are 
closely correlated. The significant correlation coefficients found in 
Chapter 8 between average income less rent and phthisis mortality 
among women aged 15 to 24and 25 to 44 in the London boroughs are 
suggestive that in these areas at any rate sub-optimal nutrition is a 
factor in producing phthi.<is differences. 

From the preceding discussion on housing and nutrition it is 
dear that it is extremely difficult to disentangle the components in 
the poverty-phthisis relationship. Summarizing the present findings, 
it seems that in the various county boroughs, and probably also in 
the various London boroughs, housing accommodation of high 
density is a factor of great importance in producing high phthisis 
mortality. On the other hand, the evidence for the importance of 
sub-optimal nutrition is slender for the county boroughs-though 
the data are rather unsatisfactory-but stronger for the London 
boroughs where the data are rather more direct. 

The dilemma, as it is commonly presented in discussions of the 
problem of the relative importance of housing and food, may be 
thus put: is it reasonable for a working man to move to a higher
rented house on a new estate even if that move means a fall in the 
amount available per head for food? The dilemma in this form 
seems unanswerable on the evidence presented in this report, but to 
the doscly cognate problem of whether a working man who has an 
increase in income should devote the exira to food or to housing, the 
cvidc1Ke suggests that, from the point of view of guarding his family 
against phthisis, he should be advised to spend it on improving his 
housing. 

It seems unlikely that any more complete estimate of the relative 
importance of nutrition and housing in the "'tiology of phthisis in 
urban areas can be obtained from statistical treatment of this kind. 
It is probable that extensive field studies of the type carried out by 
Bradbury ( 1933) in the Tyncside area will be required. This author 
finmd a relationship between tuberculosis and both overcrowding and 
undernourishment (as judged by deficient dietary), and concluded 
that both these S<Kial factors were important in the development of 
tuberculosis. It should be remembered, however, that during the 
p<·riod of this survey the Tyneside was an especially depressed area, 
and that application of these findings to other parts of the country 
must thercf(>re be made with caution. It is to be hoped that the 
pr<"srnt inquiry undertaken by the Rowett Institute will yield 
inft>rmation nf the type required upon nutrition and disease. 
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(ii) Influence rif Differing Volumes rif Occupation in the Various Boroughs. 
It was pointed out in Chapter 7 that the .etiological relationship 

of industrial occupation to phthisis mortality might be two-fold. In 
the first place, the occupation might be of a nature to entail special 
risks, as in the tin-mining industry. In the second place, the occupa
tion might operate more generally by increasing the liability to 
phthisis through fatigue and greater opportunities for contact with 
infective cases. Since the types of industrial occupation usually under
taken by young women seldom involve special industrial hazards 
of the first kind, the second mode of operation of occupation is the 
one that needs consideration in this report. Furthermore, since 
working conditions in different parts of the country vary so widely 
in character, and are therefore unsuitable for numerical treatment, 
the present comparisons of one borough with another are necessarily 
limited to variations in the proportion gainfully occupied, i. e. to 
the volume of occupation as obtained from census returns. 

A correlation made for the county boroughs (see Chapter 7) 
between the levels of the phthisis mortality of young women, aged 
15 to 24, in 1931-33 and the proportions occupied among this age
group (after excluding domestic servants because of their pre;umed 
smaller risk of contact with phthisis) failed to show any definite 
relationship between these two variables. Nor was any relationship 
found when the phthisis mortalities of young women, aged 15 to 24, 
were correlated with the proportions occupied among female 
"juveniles", aged 14 to 20, on the supposition that fatal cases of 
phthisis usually pursue a clinical course of several years. 

A further correlation was carried out in order to determine 
whether the proportions of female juveniles, aged 14 to zo, 
engaged in industrial occupations in the different county boroughs 
affected the percentage increases, in these boroughs, of the phthisis 
mortality experienced by the generation aged 5 to 14 in 1921, when 
it grew up to be in 1931 the generation aged 15 to 24. In short, 
does a high degree of industrialization of girls in a locality tend to 
augment their phthisis mortality as young women, differences in 
concomitant social conditions being in effect · excluded? This 
correlation was found to be significant, even after allowance had 
been made for the possibly distorting effect of internal migration. 

At first sight there appears to be difficulty in reconciling the findings 
set out in the two preceding paragraphs. The two points under 
consideration are, however, rather different. On the one hand, 
the levels of phthisis mortality in the different county boroughs an! 
the result of the cumulative action of many individual social factors, 
some with favourable and others wit!:t unfavourable influences, 
operating during ma'!)' decades. On the other hand, the mortality 
generation method, by using the girls, aged 5 to 14. in each county 
borough to act in a sense as a control group for the young women, 
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aged 15 to 24, has the effect of minimizing the influence of many of 
the important social factors, such as housing, which are common to 
hoth age-groups, and singles out the action of a particular social 
factor, namely, volume of occupation, during a single decade. 

From these consideration. it would seem that the differences in 
phthisis mortality levels of young women from one county borough 
lo another cannot he accounted for by local differences in the propor
tion occupied in industry, either among that age-group or among 
the rather younger group of girls classified officially as juveniles. 
Such a causal relationship, were it to exist, would probably be pre
vented from showing itself by reason of the over-weighting influences 
of other social factors, such as housing. On the other hand, there does 
seem to be a relationship between differences in the frequency with 
which fatal phthisis develops among girls as thry grow up into adult 
life in the various county boroughs and the differences in the extent 
to whieh these girls enter industrial occupations. This latter finding 
supports the view, already expressed in the earlier part of this 
chapter, that the recent increase in the proportion of young women 
in industrial occupations may provide a partial explanation of the 
check in the decline in the phthisis mortality at this age in England 
and Wales as a whole. 

IV. SYNTHESIS OF THE VARIOUS FACTORS CoNSIDERED RESPONSIBLE 

FOR THE RETARDATION IN DECLINE IN PHTHISIS ]\,fORTALITY 

AMONG YouNG ADULTS. 

It is quite evident from the foregoing discussion that no single cause 
will suffice to explain the remarkable retardation that has taken place 
in the decline in phthisis mortality in young adults. The pheno
menon must depend on the complex interaction of a number of 
factors. Any hypothesis as to its causation should take into account 
the following salient facts: 

(a) The retardation has affected young women considerably more 
than young men. 

(b) In the country as a whole, it began about 1901 to 1905 for 
young women and about 1913 for young men. 

(c) It has shown signs of coming to an end since 1933. 
(d) Diseases other than respiratory tuberculosis, taken as a whole, 

have not sho\vn the same retardation among young adults. 
(e) It has affected all parts of the country but to different degrees. 

Takl'n as a whole, urban areas have been considerably more seriously 
affected than have rural districts. 

(f) The urban areas themselves have been very unequally affected. 
(g) The county boroughs most affected are also in general those 

with the worst housing. This remains true even after allowance has 
been made for internal migration in calculating mortality-rates. 
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(h) In the worst-housed county boroughs there was an actual 
increase in phthisis mortality amongst young women between I 9 I I 
and I933· 

The following hypothesis is advanced to account for these facts: 
{I) During the latter part of the nineteenth century the steady 

rate of improvement in the average standard of living was sufficient 
to permit the steady decline in phthisis mortality in every age-group 
of both sexes in the country as a whole, in spite of the high sub
standard housing incidences in many urban areas. 

( 2) About I goo a rather sharp check took place in the improve
ment in the standard ofliving, and subsequently its advance occurred 
at a distinctly slower rate. This retardation in the rise in the standard 
of living was accompanied by a set-back, which continued until 
after the war, to the improvement in the housing conditions of the 
country as a whole. 

At the beginning of the. century also there was an accentuation in 
the already increasing proportion of young women entering gainful 
employment, with its necessary accompaniment of strain and 
fatigue. This increase in employment among young women was 
accounted for largely by industrial occupations, the latter to some 
extent replacing domestic service. The increase in industrial employ
ment, by tending to bring young women more into contact with 
large numbers of persons, provided more opportunities for them to 
acquire tuberculous infection. 

These social changes (in standard of living, housing, and volume 
and type of occupation), that took place in the country as a whole, 
e.xerted an effect selectively upon phthisis among young adults, 
who are considered to be particularly sensitive, as regards this 
disease, to the conditions to which they are subjected during the 
formative years of adolescence and early adult life. Their sensitive
ness to social conditions is suggested to be due partly to the stress and 
strain arising from the environment of industry, and partly to 
biological changes occurring during adolescence. The latter possibly 
also account for young women being apparently more sensitive than 
young men. 

The selective effect upon phthisis among young adults produced 
by the above far-reaching social changes took the form of a serious 
retardation in the rate of decline in their mortality from this disease. 
The retardation began about 190I-o5 for young women, and about. 
'9'3 for young men, and persisted for \>oth until about '933·. While 
this set-back was taking place, the phthisis mortalities for the other 
age-groups of both sexes continued to decline much as before, 
except during the war period o( I914-18. 

No corresponding retardation in the decline in mortality from · 
"diseases other than phthisis" took pface amongst young men and 
women. From certain evidence obtained from study of the county 
boroughs, this difference is attributed to a lesser sensitiveness of 
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these young persons to social conditions as regards the very hetero
geneous collection of diseases that this composite term embraces. 

(3) The evidence here presented is against the hypothesis that the 
retardation in phthisis mortality decline among young adults has 
been due to decreased tuberculization in childhood with resulting 
reduced immunity in adolescence. 

(4) During the war period, 1914-18, the sharp deterioration of the 
standard of living, with the acute food shortage, the increased 
overcrowding and the increased industrialization, was sufficient to 
nmvert the retardation in the decline in phthisis mortality among 
young women into an actual gross but temporary rise. This rise was 
shared by other female age-groups, though the elderly and the 
very young were only slightly affected. 

(5) While the retardation in the decline in phthisis mortality 
among young adults took place in all parts of the country, its local 
distribution was uneven. It was severe in the larger urban areas 
(London and the county boroughs), and more especially so in 
those where the local social conditions, particularly housing, were 
most unfavourable. 

(6) The trend of internal migration of young women from the 
rounty boroughs with bad social conditions towards those with 
better conditions may have tended to produce distortions in the 
lm·al mortalities recorded, since it is possible that these young 
migrants are selectively healthy. While such distortions would 
exaggerate the true mortality differences between the good and the 
bad boroughs, they would be incapable of entirely accounting for 
the dilfcrenres in the recorded figures. Even if the very improbable 
assumption be accepted that the migrants are quite free from 
tuberculosis, the mortality differences remaining between the good 
and the bad boroughs after adjustment for migration are still 
marked. 

(7) The possible ending, about 1933, of the retardation in the 
drdine in phthisis mortality for young adults may possibly be 
attributed to an acceleration in the building of new houses, with its 
dlcrt upon overcrowding. However, the short period involved, and 
the absence of any direct data upon housing conditions during an 
intcrrensal period, make any such explanation at present con
jt·ctural. 
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TABLES TO CHAPTER 9· 

TABLE 36.-Mortalities from Tuberculosis, per 10o,ooo living, by Sexes 
and at various Ages in certain Countries. 

Ag,. 

C<luntry. Date. JO to 14, 15 to tl'). 20 to 24· 
~·~ .-~ 
M. F. M. F. M. F. 

England and Wales 1929 28 38 79 ft6 !22 147 
Au..,tralia . 1929 6 9 2f 44 54 77 
Austria 1927 30 52 101 140 167 19H 
Denmark. 1927 27 27 54 120 102 163 
Esthonia . 1927 25 8o 18o 231 J8g 271 
U.S.A. 1926 13 22 5+ 102 107 147 
France 1927 37 68 141 232 2f0 309 
Irish Free State 1929 42 7' 110 2o8 211 277 
N. Ireland '927 23 77 120 213 211 317 
Norway 1927 39 79 169 227 356 3o6 
Sweden 1926 40 66 128 J8S 247 255 
Prussia 1928 22 35 6o 93 117 133 

S(IUTu: League of Nations (1931, Tables XV and XVI). 

TABLE 37.-Deaths .from Tuberculosis, All Forms, and Acute Forms (Acute 
Miliary Tuberculosis and Meningitis), at ages 15 to 24, in England and 1-Vales 
m 19I1-I3, 1921-23 and 1931-33. 

Malet. Females. 

19lt-13. 1~1--23- 1931--'33· lgrt-t::t. f92t 23-

L Tb. All F.:Jrnu 11,569 11,839 9,770 13,072 14.915 
2. Acute Miliary Tb. 170 t67 195 230 224 

Per cent. of All Forms I"47 I'4l 2'00 •·76 1'50 

3· Tb. h<feningitis • 468 503 486 579 497 
Per cent. of All Forms 4"'5 4'25 4'98 4'43 3'33 

4· Total of Acute Forms 638 670 68r 809 721 
Pn- colt. of All Forms 5'52 s·66 6·g8 6•:19 4-113 

Sourus: 
rgJI-I3- Annual Reports of Registrar-General for England and Wales, Tables. 
1921-23. Statistical Review for England and Wales, Part I, Medica), Tables. 
1931-33· As for 1921-23. 

EXPLANATORY NOTES. 

11}31-33· 

12,458 
238 

1:'9:1 

499 
4'00 

737 
5'9I 

1. Tuberculosis All Forms: Deaths recorded under following categories 
of International Lists of Causes of Death: 1911-13, Nos. 28 to 35;· 
1921-23, Nos. 31 to 37; 1931-33, l'{os. 23 to 32. These three sets 
of categories are practically co-extensive. 

2. Acute :Miliary Tuberculosis: Deaths recorded under following cate
gories: 1911-13, No. 2gB; 1921-23, No. 37A; 193'-33, No. 32A. These 
three categories are co-extensive: 

3· Tuberculous Meningitis: Deaths recorded under following categories: 
19l!-13, No. 30; 1921-23, No. 32; 1931-33, No. 24. These three 
Categories are co-extensive. · 

4· Total of Acute Forms: Figures for Nos. 2 and 3 combined.· 
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GENERAL CONCLUSIONS' 

1. The problem under examination is the development, distribu
tion and causation of the retardation in the decline in respiratory 
tuberculosis mortality among young adults that made its appearance 
early in the present century. 

2. The phenomenon is examined mainly in relation to such 
important social conditions as can be ascertained from national and 
local statistical sources. These include general standard of living, 
poverty, housing, internal migration and volume of occupation. 

3· The retardation in decline in respiratory tuberculosis mortality 
has affected young women more severely than young men. For the 
former the retardation began between rgor and 1905, while for the 
latter it began about 1913. 

4· The retardation has been most evident in London and in the 
county boroughs. In the latter there have been marked differences 
from one to another, and these differences may have been increased 
by internal migration. In some county boroughs the retardation 
has been only slight, while in others it has been so severe that the 
mortality from respiratory tuberculosis among young women was 
higher in 193 I --33 than it had been twenty years before. 

5· It is suggested that the retardation has been brought about by
(a) A predisposing factor, i. t. the special sensitiveness of young 

adul!s, in comparison with persons of other ages, to social conditions, 
as regards their mortality from respiratory tuberculosis. This 
sensitiveness is possibly the effect of combined environmental and 
biological causes-the stress and strain of industrial occupation during 
the important formative period of adolescence and early adult life. 

(b) Central dtiermining factors, i.e. the contemporaneous country
wide changes in general social and economic trends, affecting the 
young adult respiratory tuberculosis mortality in all areas. The 
most important of these changes are the check to the rise in the 
standard of living occurring about 1 goo, which was accompanied 
by a set-back in the improvement in general housing conditions, 
and the accentuated increase in the industrial employment of young 
women also taking place about that date. 

(c) Local determining factors, i. t. unsatisfactory local social condi
tions, rendering· the eflect upon the young adults in certain localities 
especially severe. Of these local social conditions, housing appears 
to be of great importance. The part played by other factors in 
poverty is less dear. In the London boroughs, where the poverty 
di1ta available are more complete than in the county boroughs, and 
infi>rmation is obtainable for average income less rent per head, 
there is some evidence that other factors in poverty, such as inade
quate nutrition, have also been influential. 

1 A summary wiU also 1M- found at the ~nd of ~ach chapt~r. 

9 
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APPENDICES ON MATERIALS, SOURCES 

AND METHODS 

The stalirtical sourcts and ml!llwds used in thir report lwve been 

brujfy rifmed to in the earlier parts of the resptclive clwpters. Since 

much of the mattrial has required extensive re-calculatwn, it seems 
desirable to state and dircuss its sources and lrtalment in greater 

drtail, chapter by chapter. 
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A. THE CouRsE oF WoRKING-CLASS REAL EARNI"cs FROM 185o TO 1936. 
(i) ExfJ/anation of Ttrms used.-Real Eamings may be defined as money 

earnings evaluated, by means of cost-of-living index numbers or some 
similar e-stimate, in terms of their real purchasing power. Changes in the 
average level of working-class real earnings from one year to another can 
conveniently he represented by a time series of percentage relatives, i. e. 
figures expressed as percentages relative to the particular figure for the 
year chosen as base. These pe-rcentage relatives of real earnings are them
selves d<·rived from a time s<>ries of percentage relatives of estimated 
working-class a~rag~ motuy ~arnings, in conjunction with a time series o( 
prrcentage relatives (often termed index numbers) of estimated working
class cost rif liz,ing, by arranging for the latter two series to have a common 
base year and base number, and then dividing, for each year, the money
earnings percentag(." relative by the corrt'Sponding cost-of-living index 
number. 

Two of thC" possible measurements of working-class allrtage money ~arnings 
must he considered at this point. The first is an estimate of U*orking-class 
al'rragr actual annual monry tarnings. These earnings may be defined as the 
average actual remuneration in a year per worker in the industrial comR 
munity in the country as a whole, including all occupations and industries, 
piece-work as well as time-work, taking account of overtime, short time and 
unt·mploymcnt, as wC"'I as of full-time work, and allowing also for absence 
through sickness and holidays. The second posstble measurement is an 
rstimate of workr't1.t:-dass m•tmge full-tim~ werkly monry earnings. These 
c-arninJ...TS may be defined as the a\·erage remuneration in a \-n~ek of full
timt" work {i. t. a normal week) per worker in the industrial community 
in th(" country as a whole, including aU occupations and industries, and 
hoth pit-t·e-work and time-work, but taking account only of fuU.time 
t•mploymrnt. 

Changc·s frmn yrar to yl'"ar in the average level of working-class actual 
aunual mmwy t"<ll·nings art' usually brou!-{ht about by the operation of one 
m· more of the filllowing iiH·tors: (I) changes in \Yeekly time-rates (or 
hourly rates cakulatt·d on a weekly basis), or in pie-ce-rates; {2) chang<"S in 
thf' proportion uf workf"rs on tlsne-w01·k and on piece-work in individual 
nccutMtlons; \:~) alterations in facilities for earning on piece-rates (t. g. 
thrnu~h trehnoln~ical dt1 vdopmt'nts or through changes in average skill 
and rllkicncy); (.j) altt'ratinns of tht' hours of work in a full-time week for 
pircr-workrn {aflf-ctin!{, likf' (J), tht' avt"rage numht"r of '"pieces" \\·orked 
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in a week); (5) changes in the average proportion of a full-time week 
actually worked (due to variations in the amounts of overtime, short time 
or unemployment); (6) changes in the amount of holidays and of sickness; 
(7) changes in the relative numbers of workers in the various component 
occupations of each industry (through migration from one occupational 
wage-grade to another within the particular industry); and (8) changes 
in the relative numbers of workers in the different industries (through 
migration from one industry to another). Changes from year to year in 
the average level of working-class full·time \veekly money earnings are 
usually brought about by the operation of these same factors, with the 
exception of (5) and (6), which by definition cannot be effective. 

Of these two possible measurements of working-class average money 
earnings, time-comparisons of the first (i.e. actual annual earnings) would 
probably be the more satisfactory for estimating the course of real earnings, 
and consequently of the standard of living. Direct computation of either 
measurement is, however, a matter of considerable difficulty, and for 
complete accuracy would require periodic censuses of the earnings of aU 
workers occupied in each individual industry, together '""·ith the numbers of 
workers in the various industries. Such an objective, even on a limited 
scale, has only been directly approached at the occasional official earnings 
inquiries (1886, 1906, 1924, 1928 and 1931), though private investiga
tions have enabled additional estimates to be made covering considerable 
periods. Having regard to the type of data available, it is probably better 
to use percentage relatives of the estimated working-class average full
time weekly money earnings, rather than of estimated working-class 
average actual annual money earnings, for the present purpose of measur
ing movements of working-class average money earnings. The figures of 
these time series are, nevertheless, subsequently modified by allowing for 
the variations of unemployment (see factor {5) above), before computing 
the movements of working-class average real earnings and estimating the 
changes in the standard of living. 

Since for the last decade of the period under consideration ( 1850 to 
1936) no suitable estimates of changes in working-class average money 
earnings as a whole have been derived from the official earnings 
inquiries (1928, 1931), it is necessary to judge their course from that of 
working-class average money wage-rates. Instead of time series of percentage 
relatives of estimated working-class average full-time ·weekly money 
earnings, time series of percentage relatives (index numbers) of estimated 
working-class average money \\·age-rates are consequently used for these 
latter years. 

The expression working-class average money wage-rates is here used to mean 
the general average of the ful1-time \veekly \-vage-rat~s of the various work
ing-class occupations, and of the industries composed by these occupations, 
selected to represent industry as a whole. A series of index numbers of 
working-class average money wage-rates is usually obtained by a twofold 
computation.1 In the first step the wage-rates of the various occupations 
within each industry are combined, for each year, into a simple or a 
weighted (fixed weights) average, expressed as a percentage relafive, to 
• 1 This computation involves the use, in some occ~pations or industries, of piece-rates 
tn place of, or in addition to full-time weekly time-rates. Even if the piece-rates are 
converted into time-rates for convenience of cakuJation, by means of a factor determined 
by the estimated average number of u pieees-· .. worked in a full-time wttk. this factor 
(which is an approximation subject to variation from one worker to another) is usually 
kept unaltered, and will therefore become incorrect if significant alterations, either in 
the hours of a full-time week or in the facilities for; earning on piece-rates, occur in the 
particular occupation or industry during the period covered bY. the series of index 
numbers. On account of this limitation the description of these index numbers as 
applying to full-time weekly wage-rates may be inaccurate and misleadin'{. 
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represent the particular industry. In the second step the various series of 
percentage relatives, representing the different industries, and having a 
common base year and base number, are combined, usually with fixed 
weights, to form a single time series of percentage relatives (index numbers) 
to represent industry in the country as a whole. 

Changes from year to year in the average level of working-class money 
wage-rates, represented by a time series of index numbers obtained as 
described above, are brought about by changes in piece-rates, or in weekly 
time-rates (i.e. factor {1), p. 133), but the remaining factors ((2) to (8)) 
considered in connection with earnings will, by definition, be ineffective. 
That is to say, movements of estimated working-class average money wage
rates refer to the changes in the average of the rates of corresponding 
industrial and occupational gradts, whereas movements of estimated work
ing~class average money earnings go further, and refer to changes in the 
average of the remunerations received by the workers in all industries and 
occupations taken together. 

Any series of index numbers of working-class average money wage-rates 
(as defined above) may not pursue the same course as would a contem
poraneous series of percentage relatives of working·class average full-time 
weekly money earnings, since no account is taken in the former of the 
factors (2) to (4) and (7) and (8), which, as already mentioned, are liable 
to affect the level of average full-time weekly money earnings, and which 
are likely to be in operation to some extent during the period covered by 
the series. Further deviation might be caused by the use, in the wage-rate 
series of index numbers, of inappropriate fixed weights (usually settled by 
the relative importance of individual industries, or of individual occupa
tions within an industry, in the base year of the series}; by delay in intro
ducing a fresh system of newly fixed weights and therewith starting a new 
series of index numbers (after significant alterations of the relative import
ance of industries and occupations have taken place); or by the use, for 
conversion of piece-rates into weekly time-rates, of incorrect factors 
(determined by estimates of the output per worker). In spite of all these 
possible sources of discrepancy. there is good reason to suppose that certain 
series of index numbers of working-class average money wage-rates, 
covering comparatively short periods of years, reflect sufficiently well the 
contemporaneous course of working-class average full-time weekly money 
earnings. As ""'ith the figures of the earnings series, the wage-rate index 
numbers used in Chapter 2 are modified, by making allowance for the 
varying amounts of unemployment, before they are evaluated in terms 
of real purchasing powet· for the purpose of estimating movements of 
the standard of living. 

Whether the time series employed in the present survey is one of per
c~ntage relatives of estimated working-class average full-time weekly 
n1one-y earnings (as for the greate-r part of the period}, or is one of index 
numbers of estimated working-class average money wage-rates (as for 
the last decade), the time serif'S of index numbers of estimated working
class cost of living to be used in conjunction with it is the same. The 
rC"Sulting quotient represents real ~arnings in the first case, as already 
statt·d, and what is tC'rnu:d ual wage--rales in the second. 

ThC' expression u·orking-dass rosl of lh•iug must now be explained. It may 
be dt'fined as the average cost of an assumedly unchanged standard of life 
throu!(hout the period considered. Changes in the average level of working
class cost of living from y~ar to year are reproented by a time series of 
prrc<"'ntage relatives (index numbers). These index numbers are usually 
obtaine-d by ave-raging percentage relatives that represent the year-to-year 
dmngt"S in the cost of aTtain selected articles of consumption, as weU as of 
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clothing, rent, etc., using fixed weights; or by combining index numbers of 
average retail prices with the percentage changes in the cost of rent. 

(ii) Changes in Working-Class Average Afoney Eimzings.-In order to show 
the changes in the average level of working-class money earnings from 
I 850 to J 936, various time series, each covering a part of the period, were 
linked together to form a composite series covering the whole. The time 
series used, as pointed out above, were of percentage relatives of estimated 
working-class average full-time weekly money earnings, except for 
1920 to I923 and 1925 to I936, when index numbers of estimated 
working-class average money wage-rates were employed. For the 
individual series used and for the methods adopted for linking them 
together, we followed Layton and Crowther ( 1935a), except for the 
important period 1903 to I 9 I 4· 

(a) I850 w 1914: A time series of percentage relatives of estimated 
working-class average full-time weekly money earnings for the period 
I85o to I902 was published by Wood (19og). It was obtained in the 
following manner. First, average earnings, time or piece as the case might 
be, for a worker in each clearly defined occupation in as many industries 
as possible were obtained. The average earnings per worker in each of the 
various industries were then calculated from one year to another, allowing 
for changes in the relative numbers employed in its different component 
occupations. Having expressed the figures for each of the industries as a 
series of percentage relatives (base: rgoo = roo), these various series 
were combined to form a single time series of weighted averages to repre
sent the changes in the earnings per worker in the country as a whole. 
The weights used in this Jatter computation were proportioned according 
to the estimated relative numbers in each of the various industries, and 
were re-proportioned at intervals of a few years to keep pace with the 
estimated alterations in these numbers. In the column headed ~'Average 
Money Wages" in the Appendix to Wood's (•gog) paper, this final series 
of percentage relatives was tabulated for each year from 1850 to 1902, 
the figures having been re-arranged in order that the first year, 1850, 
of the series should form the base. 

Subsequently, Wood (1gio) continued this series of average money 
earnings from I gog to I g r o, and Bowley ( 1g2o, I 928a), using a similar 
method, extended it to July, 1914. 

(For some of the above information we are indebted to l\fr. G. H. Wood 
{I936).) 

(b) 19I5 to I9I9: Bowley's (1921) estimates made for the period 1914 
to 1920 were used for the war years, 1915 to 1919. His time series paid 
attention to the factors (I), (2), (3) and (7) (seep. I33), and therefore 
seems to approach more closely to money earnings than to money '""age
rates. The base of this series was July, I 9 I 4· 

(c) 1920 to 1g23: For this short peri~ the l\.finistry of Labour's ( Ig33b) 
index numbers of average money wage-rates (base year, 1924} were inter
calated in order to bridge the gap existing between Bowley's war-time. 
figures and his subsequently ascertained earnings figures for 1924 .. There 
remains, however, some discrepancy betW~en the present figure for 1920, 
which was calculated backwards from 1924, and that, for the same yeilr, 
calculated forwards from Ig14 in Bowley's war-time estimates. This 
discrepancy, which merely involved .two or three years about Ig2o, does. 
not affect the continuity of the main pre-war and post-war series. 

(d) 1924: Bowley ( I92g) estimated the level of working-class average 
full-time weekly money earnings in Deoember, 1924, as a percentage 
relative to that obtaining in July, 19I4, so performing the valuable 
service of connecting the pre-war and post-war periods. Mter careful 
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consideration of the various sources of error, he concluded that the figure 
195 provided the best estimate of this percentage relative. In making 
this calculation Bowley derived his information largely from the official 
earnings inquiries of 1906 and 1924. He took into account the factors 
(1) to (4) and (7), but ignored (8) (p. 134), considering that during the 
period under review the net movements of workers between industries 
would not have significantly affected the result. 

(e) 1925 w 1936: For this decade the index numbers of working-class 
average money wage-rates published by the London and Cambridge 
Economic Service ( 1929, 1933, 1937), on the basis of Bowley's ( 1929) 
calculations, were employed~ The base of this series was December, 1924. 
Bowley (1929) has expressed the belief that from 1924 to 1928 the move
ments of average full-time weekly earnings cannot have differed 
significantly from that of average full-time weekly wage-rates; the same 
is probably true to 1931 (see Bowley, 1935), and there is no evidence of 
any significant change in this respect up to 1935 (Bowley, 1936). 

These various series, Nos. (a) to (e), were linked together into a single 
composite series having its base: 1850 = 100. The figure for July, 
1914, in Wood's extended series was taken as a new base number for 
Bowley's series between 1915 and 1919. The same figure for July, 1914, 
multiplied by 195/100 (see above), was taken as the figure for December, 
1924, and so formed the base number for both post-war series (1920 to 
1923 and 1924 to 1936). The composite seri..-s, so constructed by 
successive linkings, is therefore numerically continuous between 1850 
and 1936. It is set out in Table 3, column (2), quinquennial averages 
being given from 1850 to 1899, and yearly figures subsequently. This 
settin11 out by quinquennial groups for the earlier part of the period, 
and by single years for the later part, facilitates comparison with the 
corresponding respiratory tuberculosis mortalities given in Table 1 {see 
Chart 4). 

'l'his composite series of percentage relatives has been modified, following 
Wood (1go9) and Layton and Crowther (1935a), by making some allow
anre for the varying incidence of unemployment. }'or this incidence the 
percentage unemployment among members of certain trade unions was 
usffi from 1850 to 1921, and the percentage unemployment among 
workers insured under the Unemployment Insurance Acts was used from 
1922 onwards (Wood, 1909; Ministry of Labour, 1928a, 1933a, 1936a). 
In the first period unemployed workers were assumed to have no income 
at all, while in the second period the admittedly arbitrary fraction of one
third of the prevailing standard average full-time money earnings was 
assi~ncd to them. This modified series of figures for earnings is set out in 
Table 3, column (4). 

(iii) Changes in Working-Class Cost 'if Lir•ing.-ln order to show the changes 
in the average level of working-class cost of living from 1850 to 1936 two 
titne srries of index numbers were linked together. 

(a) 1850 lo 1914: Wood(19og, 1910),in his two papers, gave a series 
ofindt·x numbers of estimated working-class cost ofliving which he derived 
front the avrrage rt"tail prices of ce-rtain commodities in combination \1\-ith 
<Ul amount fi>r rents (the latter being assumed to have increased uniformly 
thnmghout the period). Bowley ( 1920), using a similar method, extended 
th<' sc.-ies to July, 1914. This series had as base, 1850 = 100. 

(b) 1915 /o 1936: For this period the 1\Iinistry of Labour's (1933<, 
1934, 1936b) index numbns of working-class cost of living (base: 1914 
= 1oo), which takes rent into consideration, was employed. 

Thrst" two serif's were linked tog<"-ther into a single composite series, 
having as base: 1850 = 100. The figure for July, 1914, of series (a) 
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was taken as a new base nwnber for series (b), so attaining numerical 
continuity from 1850 to 1936. This composite series of percentage relatives 
(index numbers) of cost of living are set out in Table g, column (:;). 

(iv) Chang« in Working-Class Real Earnings.-Since real earnings are 
money earnings evaluated, by means of the cost of living, in terms of their 
real purchasing power, it was possible to calculate the changes in real 
earnings by making use of the time series of the percentage relatives of 
average money earnings (allowing for unemployment), and that of the 
index numbers of the cost of living. By dividing, for each year, the figure 
in Table g, column (4) by that in column(:;), and multiplying the quotient 
by I oo, a time series of percentage relatives for the course of working~dass 
average real earnings from 1850 to 1936 was obtained and is set out in 
column (6). It should, however, be noted that for certain periods (1920 
to 1923 and 1925 to 1936) the figures in column (6) represent the changes 
in real wage-rates rather than in real earnings, though unemployment 
incidence is still taken into consideration. 

Certain errors and deficiencies inherent both in average money earnings 
and in cost of living must be considered when interpreting this series of 
figures for real earnings. 

In the first place, the use of single averages, representing the country as 
a whole, has the disadvantage of concealing the separate movements of 
earnings in individual industries and grades of occupation# For example, 
wage-rates in the coal-mining industry showed a greater improvement than 
those in many other important industries between 18g6 and 1912, though 
since then they have retrogressed. Againt the movements of the wage
rates in sheltered and unsheltered industries, and among skilled and 
unskilled workers, even in the same industry, have differed significantly 
since 1914. The recent widespread unemp1oyment has intensified the 
disparity between different groups, since it has particularly affected those 
industries that have experienced the greatest reductions in wage-rates. 

The earlier estimations of average money earnings for workers in the 
country as a whole rest on a narrow basis, because the scarcity of data then 
available restricted the computations to comparatively few industries and 
occupations. Latterly, the collection of wage returns from a greater variety 
of industries and occupations has increased the representativeness of 
earnings and wage-rate figures. Though sheltered and unsheltered trades 
and skilled, semi-skilled and unskilled workers are included, such wage 
returns are largely limited to those industries or sections of industries in 
which organized arrangements exist for the negotiation of changes in wage
rates on a collective basis, even though such agreements may not be 
adhered to universally. Groups such as clerical workers, domestic servants 
and shop assistants are not subject to accurate assessment, since the exis~ 
tence of extensive non~collective bargaining in these occupations makes 
it difficult to obtain the requisite inform.qtion. 

Though the figures set out in Table 3 are modified by taking unemploy
ment into consideration, no satisfactory adjustment for short time is 
practicable except in so far as this is inc~uded in the category '~ Tem
porarily Stopped n in the unemployment returns. Short time in the more 
usual meaning of the term was particularly prevalent from 1929 to 193·h 
and would, like unemployment, have depressed the level of actual average 
money earnings. Consequently, in -the absence of such adjustment, the 
figures in columns (4) and (6) of Table 3 tend to present the movements 
of real earnings in those few years in too favourable a light. 

The accuracy of the earlier estimates of the average cost of living is 
possibly affected by the relatively limited data, both for average retail 
prices and for rents, that were available at the time when they were drawn 
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up. For example, many of the figures were obtained hy sampling certain 
localities only, and the general averages so derived were not necessarily 
true of the country as a whole. Other possible deficiencies result from the 
omission, or unsatisfactory weighting, of particular commodities, e. g. 
clothing, tobacco and certain articles of food, having regard to changes in 
habits and tastcsJ together with alterations in the quality of the articles 
consumed. These deficiencies are still present in the cost of living index 
now published hy the Ministry of Labour, which is based upon the pre
war average expenditure of a number of working-class families as ascer
tained by an o!licial inquiry. Bowley (1928b), however, considered that, so 
far as food was concerned, it was unlikely that a new collection of budgets 
would hy any formula lead to a significant modification of the measure
ment of the changt in the cost of living. 

The effect of these errors and deficiencies is to reduce the significance 
of the oscillations in the figures of the present series of workingwclass real 
earnings that arc found over short periods, as from one year to the next. 
It is, however, unlikely that they have. by a cumulative action, disturbed 
the series as indicating the general movements of real earnings over sub
stantial intervals of years, and consequently the general movements so 
shown can most probably be regarded as a satisfactory basis for the 
purpose of the present statistical study. 

(v) Additional Data bearing on Afot,ements '![Real Earnings.-As a general 
check upon the fore'going series of real earnings, we examined certain 
additional series. The first was a series of real wage figures recently 
published by Bowley (1937) for the period from t88o to 1936, which, for 
purposes of comparison with our present series. we modified for unemployw 
ment in the manner previously described, and rewcalculated to a new base~ 
The second series, covering the period from 1920 to 1933, wasRamsbottom's 
( 1935) recently devised index of real wage-rates, again modified by us 
for unemployment and re-calculated to the appropriate new base. The 
third was the l\linistry of Labour's ( 1928b) series of index numbers of 
n·tail prices of food, clothing and rent for the period from 18g5 to 1914. 
On examination. the courses of all three series were found to be closely 
similar to those of the present series set out in Table 3· 

To depict the historical development of working·class real earnings, 
the present series (Table 3, Column (6)) has been charted on a semi
logarithmic seal<· in Chart 4· 

B. ALTERATIONS IN THE RATIO OF \\'ORKERS TO DEPENDANTS. 

Changt"s in the average disposable real income of the working-class 
population an"' brought about not only by changes in real earnings, but 
also, though in lt"sser degree, by alterations in the relative proportions of 
workt·rs to th<""ir dependants. In order to provide the basis of an estimate 
of thc·sc alterations for the only pac·t of the whole period for which the 
requisite information is available, the populations and numbers occupied 
(males, females and persons) in England and Wales at the censuses of 
1901. 1911, 1921 and 1931 are set out in Table 4· The figures show 
a slight but definite increase, from 44·1~~ to 47·2c;.~, in the proportion of 
ocr·upit.·d persons to total population during this thirty-year period. 
Assuming that these fig-ures, derived ft·om England and \\'alC'S only, are 
applicablt" to the working-class population as a whole in the United 
Kingdmn, the effect of the slowly altering ratio is to cause ptr captla real 
income to increase at a greater rate than real earnings. The numerical 
altrrations in avcra~e disposable real income per capil.a of workingwdass 
population due to thls cause are, however, inconsiderable except for the 
last decade for which information is aYailable, 1921 to 1931. 
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C. CHANGES IN THE ExPENDITURE ON Pusuc SociAL SERVICES. 

While the standard of living of the working class is chiefly determined 
by its average disposable real income, it is also affected by the prevailing 
level of average non-disposable real income, the main source of which is 
public social service expenditure. The expenditure on the chief services at 
various dates between 1890 and 1932 is shown in Table 5· 

For the present purpose certain of the items shown in this table must be 
entirely or partially disallowed, either because account has been taken of 
them in other ways, or else because they do not have an appreciable 
direct influence upon health. Since, following the method of Layton and 
Crowther, an arbitrary allowance of one-third of the corresponding: 
figure for money earnings has already been made for unemployment 
\·vhen computing the figures for real earnings in Table 3, expenditure 
under item (I) of Table 5 has been disallowed. On the other hand, 
item (6), expenditure under the Education Acts, has been disallowed for 
the second reason. (The actual expenditure on free meals and milk to 
school-children under the Education Acts, while of unquestioned value 
to their health, has been so small relatively (since 191 I it has never 
exceeded£ro m., and has usually been below £o·s m.), that its exclusion 
makes no appreciable difference to the present estimation of changes in 
standard of living.) The remaining items of Table 5, taken together, 
may be regarded as providing a fairly accurate indication of the chanfSeS 
in working-class non-disposable real income. 

Examination of Table 5 shows that, even \vith certain items disallowed, 
the public social services have provided an increase in working-class non
disposable real income which began to assume considerable proportions 
in the decade 1910 to 1920. It should, however, be remembered that taxa
tion on certain kinds of commodities not included in cost-of-living indexes, 
e. g. entertainments, alcoholic beverages, etc.} contributes large receipts 
to the national revenue on which these services are charges. This form 
of indirect taxation has greatly increased since 1914, and has thus offset 
a considerable proportion of the rise in working-class non-disposable real 
income usually ascribed to increased social service expenditure. 

(For a summarized account of the various public social services in 1930, 

see International Labour Office, '933·) 

D. ALTERATIONs JN THE HouRs oF LEtst:RE. 

A considerable reduction in the usual number of hours in a full-time 
working week has taken place since 1850. According to an estimate made 
by Wood ( 1936) they fell from roughly 6o hours or more in 1850 to 54-55! 
hours in 1902. Between 1914 and 1924 the hours of work were generally 
reduced by more than 10°~u and for· a large aggregate of industries 
averaged about 47 hours in the latter year (Bowley, 1929). This estimate 
would imply an average figure of more than 52 hours in 19 q. There have 
been relatively few alterations of hours between 1921 and 1933 (·Rams
bottom, I 935). 

The increased leisure resulting from the reduction in the length of the 
normal working week has undoubtedly raised the standard of comfort 
of the working class. Partially offsetting this gain in leisure, however, 
more especially from its health aspects, may be the increased intensity 
at which work is often carried on {much of it due to the replacement 
of time-work by piece-work), and which "may be expected to result in 
heightened fatigue to the worker, and consequent increase in his or her 
sllSCeptibilities to certain types of disease (see Dobb, 1933). 
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A. AREAS INVESTIGATED (76 SELECTED ENGLISH CouNTY BoROUGHs). 

Th~ county boroughs were chosen because they constituted the smallest 
individual ar("as for which sufficiently detailed mortality statistics ,vere 
ohtainahle, and for other reasons (see p. 24). In I 933 there were 79 English 
and 4 Wei h county boroughs. The four Welsh county boroughs were 
excluded from the survey. Certain of the English cour:ty boroughs were 
constitutt'd after 1911 (see notes to Table 2), and it was therefore necessary 
in the-ir case to obtain from sources other than officlal publications some 
of the carlif'T data required. Since it was not found possible to obtain 
these unpublished data for Barnsley and East Ham, these boroughs 
unfin·tunatdy eould not be included in the survey1 while Doncaster was 
excluded on account of its very recent promotion to county borough 
status. These omissions left 76 English county boroughs available for 
investigation. The group is here referred to as "the 76 selected English 
County Boroughs". It should be noted that while two of these county 
boroughs (Croydon and West Ham) form part of the Outer Ring of 
Grt"atrr London, thr Administrative County of London, with its compo
nent !\letropolitan Boroughs, is not considered in this part of the investi
g-ation. 

B. PERIOD OF SuRVEY (19!! TO I933l· 
The rarly limit of the sutvey is fixed by the introduction in I9I I of the 

pr~srnt syst<'m of transferring deaths from the area where death takes place 
to the administrative area of the deceased's usual residence, where these 
dilfn (Rrgistrar-General, I9l Ia). The later limit was determined by 
the availability of reasonably satisfactory mortality data, the accuracy of 
whit·h drclinrs pro~'Tessively aft('r ('ach census y('ar owing to unknown 
changes in population. 
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C. MoRTALITIES (MoRTALITY FROM RESPIRATORY TuBERCULOSIS). 

(i) Deaths.-Tbe deaths were obtained from the Registrar-General's 
Annual Reports and Statistical Reviews of England and Wales. (In the 
case of county boroughs constituted since I 91 I, the data were obtained 
either from the annual reports of the borough .Medical Officer of Health 
or by personal communication from him.) 

From 1911 to 1920 the deaths were those under No. g of the Registrar
General's abridged list of causes of death, corresponding to Nos. 28, 29A 
and 29B of the International List for 191 I. This category (No. g) 
comprises pulmonary tuberculosis and phthisis (including laryngeal 
tuberculosis), together with acute miliary tuberculosis, and excludes 
disseminated tubercu1osis other than acute miliary tuberculosis. From 
I921 to 1930 the deaths were those under No. 10 of the abridged list, 
corresponding to No. 31 of the International List for 1921. This 
category {No. 1 o) comprises tuberculosis of the respiratory system (includ
ing laryngeal tuberculosis), but excludes acute miliary tuberculosis, which 
was incorporated in the category of disseminated tuberculosis from the 
year 1921. From 1931 to 1933 the deaths were those under No.9 of the 
abridged list, corresponding to No. 23 of the International List for 1931. 
In spite of the alteration of number, the content of this category 
remains unchanged from that of the previous decade, 192 I -30. 

The categories used during these three periods are thus co-extensive 
except for the inclusion of the relatively insignificant group of acute 
miliary tuberculosis from 1911 to I920 (See Registrar-General, 1921b, 
1931h). 

The deaths were subdivided by sexes, and into the following age-groups: 
o to 4 years; 5 to I4 years; 15 to 24 years; 25 to44 years; 45 years and over. 
The years for which deaths were taken were: 191 I, 1912, 1913; 19I6, 1917, 
1918; 1921, I922, 1923; 1926, 1927, 1928; 193I, 1932, 1933. 

(ii) Populationr.-Tbe populations used for deriving mortalities were 
subdivided by sexes, and into the age-groups already stated. Those for 
county boroughs in 1911, 1921 and 1931 were obtained from the corre
sponding censuses of England and Wales (Census, 1911d, 192Ic, 1931j). 
For the years 1916 and 1926 arithmetical mid-censal means were 
calculated. 

Alterations in the territorial area of a number of boroughs (extension 
of boundaries in almost all instances) took place between 1911 and I933· 
For one of them, namely Birmingham, in which the changes were gross, 
the populations of the new area were used througho~t, because adjustment 
of deaths could be made accordingly. For another of them, Plymouth 
(population I I2,03o), into which Devonport (81 ,678) and East Stonehouse 
(13,748) were absorbed between I911 ·and 1921, a partial correction was 
made in a similar way by using the combined Plymouth and Devonpor! 
population for the I911 entry in the table; (unfortunately deaths could not 
be adjusted for the inclusion of East Stonehouse for that year). 'For the 
other boroughs that underwent alteratioils, since adjustments of deaths 
in the various age-groups were not practicable owing to insufficiencY of 
published data, no such corrections were made. 

(iii) 1Hortalities (Death-rates).-The mean annual death-rate for each of 
the above-mentioned triennial periods ( 19!1-13, 1916-I 8, 1921-23, 
1gi6-28, 193I-33) was calculated by sexe~ and age-groups for each county 
borough in the following manner: the deaths from respiratory tuber
culosis shown for the borough for each of the three years were added to
gether, divided by 3, and rated on the population of the first year of the 
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triennium, the death-rate being expressed per hundred thousand indivi
duals living of the particular sex and age-group. 

It has already been stated that in a number of boroughs, owing to 
changes in boundaries, alterations in territorial area took place between 
191 t and '933· Where corrections could not be made so as to base the 
populations and deaths on the same area throughout (as was possible in 
Birmingham), the resulting error in mortalities introduced by such changes 
in boundaries might be threefold: ( 1) An inter-censal change in borough 
boundaries (e. g. in 1929) would alter the area on which the populations 
and deaths of the succeeding censal triennium ( 1931-33) were based, 
and might thus render its mortality not precisely comparable with that of 
the preceding censal triennium (1921-23). (2) A change in boundaries 
occurring during a triennial period (e. g. in 1922) might, owing to the 
method of rating the deaths on the census population of the first year 
(in this example 1921), cause a distortion of the resulting mortality of the 
triennium ( t 921-23) ; for the deaths would be partly based upon the 
new area, while, on the other hand, the population would be that of the 
old area. (3) From the necessity of using mid-censal means in estimating 
the populations for the mid-censal years (i.e. 1916 and 1926) a similar 
distortion of the mortalities of the mid-censal triennia (1916-18 and 
1926-28) might be produced by a change in boundaries taking place at 
any time in the inter-censal decade; for the deaths would be based upon 
the actual area at the time, while the populations, being arithmetical 
means of the preceding and succeeding censuses, would be a compound 
of the old and new areas. 

In forming an estimate of the errors resulting from changes in boundaries, 
it should be noted that in the great majority of the 76 boroughs the increases 
in total population between 1911 and 1931, due to alterations in area, 
were less than 5% (in 39 boroughs the increases were nil; in 7 they were less 
than •%; in 15 they were 1 to 5%). In the following thirteen boroughs, 
hov.•ever, the increases were greater than 5 ~·~: Lincoln ( 7%), Smethwick 
(7 %), Stockport ( 10%), Stoke-on-Trent ( ll %), Carlisle ( •3%), Southend
on-Sca( 13%), Middlesborough( 14 %), Sunderland( 15 %), Coventry( •6%), 
Oxford (•8%), Wolverhampton (19%), Exeter (21%), Southampton 
(22%). Our corrections for Birmingham and Plymouth (with Devonport), 
whose increases were very much greater even than these thirteen, have 
already been mentioned. In ten of the thirteen boroughs the areas 
incorporated were mainly urban districts; in the other three they wer .. ~ 
rural districts. This preponderance of urban districts has the effect of 
minimizing any error of mortality from any inter-censal alterations in 
area (see (t) above), since, as a whole, death-rates from re<piratory 
tubt:rculosis in these urban are-as more nearly resemble those of county 
boroughs than do those in rural districts (Registrar-General, 1932c). 

D. SociAL CoNDITIONS (PooR RELIEF AND UNEMPLOYMENT, SociAL 
INDEX, HousiNG). 

The statistical materials considered for comparing the relative levels of 
soCial and economic conditions in different county boroughs were-(i) 
local returns of nurnben on poor relief and of numbers unemployed; 
{ii) Storksls social index, based on local occupation returns; (iii) various 
forms of ofHcial returns l't'lating to housing conditions. 

(i) Poor Rrliif a11d U11nnploymmt.-Quarterly statements, which show for 
t"ach county borou.gh of England and Wales the number of p~rsons in 
H"<'t•ipt of poor T("lief on a specifif"d day pt"r IOtooo of the population, have 
bt"<'n published by the 1\linistry of Health since june, 1930. The comparison 
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that these figures allow to be drawn between various county boroughs 
at the same period is subject to certain errors: (I) An indeterminable error 
i!i introduced by variations in the local administration of the Acts, since 
certain discretionary powers were given to local authorities. ( 2) During 
the second and third quarters of 1930 the numbers on poor relief were 
affected by provisions of the Unemployment Insurance Act, 1930, regard
ing distribution of benefits to unemployed insured persons, but any 
variations in the extent to which different localities shared in the general 
reduction in numbers can probably be neglected for the present purpose. 
(3) The percentage of the population in receipt of poor relief increases 
steeply as age advances, and consequently a simple percentage based on 
total population is (like a crude death-rate) dependent upon the age
distribution in the different boroughs; poor relief ligures might, therefore, 
be expected to give an exaggerated estimate of poverty in certain boroughs. 
However, as the Registrar-General ( 1934h) points out, larger proportions 
of older people are to be found in the more favourably circumstanced 
towns. The fact that the proportion of the population on poor relief 
increases sharply \\<-ith age would, therefore, tend to minimize rather than 
to accentuate the differences in poverty between the boroughs as estimated 
from the poor-relief statistics. 

The use of figures for the local incidence of persons upon poor relief 
as a measure for comparing the extent and degree of poverty from one 
borough to another does not mean that only such persons are accepted as 
being poor. Rather is it to be assumed that where there is a high incidence 
of persons on poor relief the incomes of other sections of the community 
will be correspondingly adversely affected, and that, therefore, poor-relief 
figures can be reasonably interpreted as giving some indication of the social 
and economic conditions obtaining locally in the en/ire population of the 
various county boroughs. At the same time these figures serve the useful 
purpose of giving a desirable prominence to that part of the population 
living at the less favourable end of the income scale. Accordingly, the 
quarterly statements issued between June, 1930 and December, 1933 were 
used in the present investigation for a comparison of local social conditions 
with respiratory tuberculosis mortalities, the statistical information being 
derived in both cases from the same administrative areas, namely, county 
boroughs. The tuberculosis mortalities were for the triennium '93'-33-

F rom 1920 to I 930 quarterly statements were issued by the ).finistry of 
Health, giving similar information for the principal Poor-Lav; Unions. 
The functions of the Boards of Guardians of the unions were transferred 
to the Councils of counties and county boroughs in April, I 930. Although 
many of the old unions bore the names of county boroughs, they were not 
necessarily co-extensive with the latter; yet, as can be seen from Table 6, 
the poor-relief figures of these unions during the last year of their e.xistence 
were highly correlated with the figures of the nominally corresponding 
county boroughs (6:; in all) during the first year after the transfer. l\"ever
theless, because there remained some uncertainty of continuity, the· 
returns from unions were not used in relation to tuberculosis in sim.ilarlv
named county boroughs. Consequently, the comparison of relative soci~l 
conditions, as measured by poor-relief returns, \\-ith respiratory tubercul06is 
mortalities in the different boroughs had to be limited to the period from 
1930 to '933-

Since 1927 the ~Iinistry of Labour has_ published each month a Local 
Unemployment Index, showing for a large number of tovons in Great 
Britain the number of insured persons, ahd the number of unemployed 
persons on the registers of employment exchanges on a specified day, per 
cent. of the insured population. For the folloning reasons the local 
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unrmp1oymcnt index was considered less suitable for comparison with 
tuberculosis figures of county boroughs than were the poor-relief state
ments: 

(I) The employment exchange areas bearing the names of county 
horoughs are not necessarily co-extensive with these county boroughs. 
For two important boroughs, Bootie and Tynemouth, no separate 
index figures are published. 

( 2) While figures for poor relief and tuberculosis mortality both 
refer to place of residence, those for unemployment refer to place of 
registration. The two places may differ, since an unemployed worker 
is permitted to register in an area where the demand for his type of 
labour is likely to be greater than in the district in which he resides. 

(3} Unemployed persons on the registers, as given in the local 
unemployment index, include, in addition to insured workers who 
form the great bulk of the total, an unascertainable fraction of the 
local uninsured population. This fraction varies with legislative 
changes (e. g. those made in 1930 and 1933) affecting insurability 
of persons as a whole. But it also varies from place to place because 
such changes in insurability affect some districts more than others, 
depending upon the industries characteristic of the region; and also 
because local factors affect the number of uninsured, but registrable, 
uncmp1oyed persons who choose to register. These local pecularities 
diminish the comparability of the local unemployment index from 
area to area at the same period. 

(ii} Social lmkx.-!n the Registrar-General's Decennial Supplement, 
Part II, occupations are classified into five social groups denoted by I 
(upper and middle class), II (intermediate), III (skilled workers), IV 
(lWmi-skilled), V (unskilled workers). The 1931 census (Occupation 
Tables, Table t6) enumerates all males 14 years and over in each county 
borough according to occupation (including both employed and un
employed). From these figures Stocks (Registrar-General, 19340) has 
calculated for each county borough the proportion of males aged 14 and 
over whose occupation places dwm in social classes IV and V. He considers 
that "although they refer only to males 14 years and over, they provide a 
good indication of the relative social grading of the entire population of the 
arra concerned". He emphasizes, however~ that no account is taken 
of the degree of unemployment at the time of the census. This has the 
serious disadvantage that men who have been unemployed for many years 
may he plac<"'d in hjg-her categories than IV or V in virtue of the occupa
tion th("y formerly actively follo\vcd. 

This lrn:al social indt'x for the county boroughs for 1931 was used for 
comparison with tht·ir respiratory tuberculosis mortalities for 1931-33· 

(iii) 1-/uuJillg.-Various fi.n·ms of oflicial returns relating to housing con
ditions in th-ea dilft"rent English county boroughs have been published in the 
recent ct_·nsust·s. They provide information upon housing accomm~ation 
from three somt~what diflCrent aspects: (a) density of room-occupation; {b) 
density of dwelling-occupation; and, less directly, (c) density of population 
p("r unit an·a. All tlwse aspt>cts rcHcct, though in different ways, the close
U.t'S..<t of person~tl contact rxisting atnong members of the population in _the 
Jocality conrrrncd. Cunsc-quentJy, the quality of housing accommodatiOn, 
as rxpn.·s."ed lly ,·arinus f(>rms of density statistics, miR"ht be expectt"d, fro:n 
}H't'St'llt vie\\·s upon •• droplet-type'' infection in respiratory tuber·cul_oSJs, 
to have a clirrtl conmTtion with mortality from this dis.t>asc. Such dlrect 
c-oJmet'tion1 dept•nding upon the dt•gree of dost"l1t'5S of pe-rsonal contact,. 
''nuld be- ;tdditional tu any Ins direcl, though possibly quite as itnport~nt, 
relationship that ntig-ht exist bt.·tween quality of housing aC'commodation 

10 
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and phthisis mortality through both being correlated either with· the 
average level of general social and economic conditions obtaining locally, 
or with another particular social factor, e. g. local level of nutrition. For 
the present investigation the choice of any particular form of official 
housing return had consequently to be considered from the standpoint both 
of the probable direct connection and of the less direct relationship. The 
position differs therefore from that of poor relief statistics and of social index, 
where any connection with respiratory tuberculosis mortality might be 
expected to be mainly of the less direct kind just mentioned, and little, if at 
all, direct. 

(a) Density of Room-Occupation.-The two most important types of statis
tical data available in the census for density of room-occupation in different 
areas comprise: ( 1) the percentage of the population living more than two 
persons per room; and (2) the average number of persons per room. In 
Chapter 3 the first of these was chosen in preference to the second, 
because this type of density standard has been shown to have a close 
association v.·ith the two more comprehensive "formula" standards of 
housing adequacy employed recently by the census authorities and by the 
authors of the 'New Survey of London Life and Labour' respectively; 
and also because it emphazises the less favourable end of the density scale, 
and is, therefore~ a better guide to the prevalence and distribution of 
overcrowding (Census, 1931a, 193tc). 

This percentage (derived by methods which have been modified from 
time to time) has been published in the censuses since 1891, but its descrip
tion as an index of" overcrowding" has been criticized on the grounds that 
the density standard chosen, namely, "more than t\VO persons per room'' 
was an arbitrary one, and was placed too near the worse end of the density 
scale. While it is probably true that a lower level of density (e. g. "more 
than one and a half persons per room") would have been chosen had the 
standard first been introduced at the present time, and it is certainly true 
that the figures obtained by means of the simple census density standard 
were never intended to serve as a measure of the absolute amount of over
crowding or inadequate housing at any time or place (Census, 1931h), 
it would seem to be justifiable to use such figures, as in the present chapter, 
to provide a relative index for comparing housing adequacy at different 
times or in different places. In support of this conclusion, it should be 
noted that when the English county boroughs are tabulated according to 
their degrees of housing adequacy based on standards of" more than three 
persons per room", ''more than two persons per room'' and "'more than 
one and a half persons per room", the order into which they fall under each 
standard is much the same (Census, 1931<). Nevertheless, since the usual 
census density ratio has been misconceived as implying' an absolute standard 
of overcrowding or housing inadequacy, the expression "incidence of sub
standard housing conditions on the basis. of the ' more than two persons 
per room' census density standard", an expression that v .. ·as adopted in the 
census for 1931, is to be preferred to the expression u overcrowding index'' 
often ern ployed. 

The full definition of "incidence of sub-standard housing conditions 
measured upon the basis of the 'more than two persons per room' density 
standard", as obtainable from the censuses for 1921 and 1931, can be 
stated as follows: "the population in those private families' that are living 
in the area at a density of occupation of more than two persons per room, 
expressed as a percentage of the total private family population". For 
the Census for 191 I the definition should read: "the population in those 
private families in the area under consideration that occupy less than ten 

l For definition of private families, etc., see Census {1911h, 1931t, 1931j). 
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rooms apiece and are living at a density of occupation of more than two 
persons per room, expressed as a percentage of the total private family 
population.'' 

The " more than two persons per room " census density standard has 
been considered by the census authorities to give figures for the incidence 
of sub-standard housing conditions having a high order of comparability 
from one county borough to another, though, as Llewellyn Smith (1930a) 
has pointed out, possible differences in the sizes of rooms in different parts 
of the country introduce an unmeasurable complicating factor. 

These housing figures are also properly comparable with the contem
poraneous respiratory tuberculosis mortalities for the various county 
boroughs, if the difference in basis-private family population in the one 
set of data, and total population in the other-be disregarded. Since the 
population in non-private families (which are excluded from these housing 
statistics) forms only a small proportion of the total population (4·3%, 
4·5% and 4·75% in 1911, 1921 and 1931 respectively, taking the country 
as a whole [Census, 191 1a, 1921a, 1931d)), the resulting discrepancy is 
probably of ncligible consequence. 

The comparability from one year to another between 1911 and 1931 
(the p~riod covered by the present chapter) of the "more than two per 
room" density statistics for the same county borough may in some in
stances have greater errors. In the first place, alteration in boundaries 
took place in certain boroughs with resulting changes in population (as 
outlined on pp. 142-3); secondly, the housing analysis for 191 I was limited 
to private families having less than ten rooms apiece (this category, how
ever, accounting for 96% of all families enumerated [Census, 1921f]), 
while in 1921 and 1931 it included all private families irrespective of the 
number of rooms occupied by them; thirdly, in I9ll there was some 
ambiguity in the interpretation of the word "room", and the head of the 
family, who at that time was still responsible for making the return of 
rooms occupied, may, in some instances, have provided misleading infor
mation. While these errors affecting comparability are probably not of 
great consequence, comparisons of housing figures from one year to another 
have been used only to a limited extent in this chapter. 

A noteworthy feature of the" more than two persons per room" density 
statistics of the census is that the unit taken in computing the population 
Jiving in sub-standard housing conditions is the family, and not the indi
vidual. This population comprises only persons in those families in which 
the al'nagt density is more than two persons per room, not all persons 
(in families) who are living at a density exceeding this ratio. Thus, an 
individual who shares a room with two others (density three persons per 
room), the remainder of whose family is sufficiently well accommodated 
to give an average density of, say, one and a half persons per room for the 
whole family together, will be excluded from the category of population 
living at a density of more than two persons per room, and therefore will 
not be included among those living under sub-standard housing conditions. 
Convt'rsely, some persons actually living above the standard may be 
placed in the sub-standard category. 

·Another feature of the simple u persons per room" density standard 
u~ in the census for measuring housing conditions is that only the number 
of persons in the family, and the number of rooms occupied by each indi
vidual fan1Hy, are tabulated. The more comprehensive" formula, standard, 
used exp<'rimrntally in the census for 1931 for certain selected areas, takes 
into consideration the constitution of the family as to age, sex and marital 
c-ondition, though it, too, dis~gards the size and quality of the rooms, and 
does not distinguish bt'tween sleeping- and living-rooms in the principal 
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tabulations. However, in view of the correspondence, already referred to, in 
the selected areas between figures for the incidence of sub-standard housing 
conditions based on this H formula" standard and those based on the 
simple "'more than two persons per room" density standard, the Iauer 
would seem to be adequate for comparisons such as those undertaken in the 
present report. In any case, the more elaborate standard \\·as not available 
before 1931, and was then only applied to comparatively few areas. 

From the above-mentioned considerations it may be concluded that, 
notwithstanding their limitations, statistics of density of room-occupation, 
based upon the usual census density standard of H more than two persons 
per room", are a sufficiently accurate form of official return for measuring 
relative housing conditions in the different boroughs, and for comparing 
these conditions with the respiratory tuberculosis mortalities, over the 
period I9ll to 1933· Accordingly, the percentage of the population in 
private families living at a "more than two persons per room" density 
was ascertained, for each of the 76 selected English county boroughs for 
the years 191 I, 1921 and 1931, from the corresponding censuses (Census, 
1911c, 1921d, 1921<, '93tg, 1931h); the borough area taken as basis 
being (like that for the tuberculosis mortalities) the actual area at the time 
of the particular census, except in the case of Birmingham, for which the 
193 I area '\vas used throughout, and in the case of Plymouth, which \vas 
regarded as combined with Devonport before the actual absorption of the 
latter took place (see pp. 142-3). For the two correlation coefficients 
calculated for the year 1926 the mid-censal arithmetic means were used. 
Corn parisons were made (method of correlation) between these housing 
figures, representing the local inc:dences of sub-standard housing con
ditions, and the contemporaneous phthisis mortalities tOr the various county 
boroughs at the different dates of the period 1911 to '933> the housing 
figure for a given year, t. g. 1921, being compared with the death-rate 
for the triennium whose first year \'\·as the same, i.e. 1921-23. Com
parisons were also made (method of group-averages) bet'\veen the housing 
figures for 1931 and the phthisis mortalities for the various boroughs at the 
different dates of the period 1911 to •933; in these latter comparisons, 
therefore, the housing and the mortality statistics were not always contem
poraneous. Finally, comparisons were made (methods of correlation and of 
group-averages) between the local housing figures for 1931 and the 
ahsolute and percentage-rates of decline in phthisis mortality for the 
various boroughs over the periods 1911-13 to 193•-33 and 1921-23 to 
1931-33· 

(b) Density'!{ Dwdling-Occupation.-Statistics of population per occupied 
dwelling in the various county boroughs, as published in the census, might 
be considered to offer a fair measure of the social and economic conditions 
obtaining locally. They are, however, probably inferior to"' room-occupa
tion " density figures as a measure o[ the closeness of personal contact 
in the population concerned because of the wide yariation in the propor
tions of small and large houses in different parts of the country (Census; 
l9IIe), a variation which is probably cqnsiderably greater than. that in 

sizes of rooms. For this and other reasons the" room-occupation" density 
figures were preferred for use in Chapter 3, although for purposes of furtHer 
information a comparison between respiratory tuberculosis mortalities 
for young women for 1931-33 and the population per occupied dwelling~ 
for 1931 (Census, 1931k), in the differen~ county boroughs, was made. 

(c) Density '!{ Population.-Statistics of population per acre are the earliest 
form of information available for ascertaitting housing density in different 
parts of the country. Though these statistics still have value for certain 
purposes, they appear less suitable for comparing the actual quality of 
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housing accommodation from one borough to another than do any of the 
computations mentioned above. In the first place, different boroughs show 
considerable variations in the proportions of non-built-up to built-up 
areas, so that extensive semi-urban surroundings or park spaces '"·ould tend 
to obscure the existC'nce of focal areas of gross overcrowding. Secondly, 
such statislics fail to give as adequate an idea of the intimacy of personal 
contact, and consequent risk of tuberculous infection, as do the more direct 
returns of density of room- and dwelling-occupation.t For these reasons 
no extensive comparisons of density of population with tuberculosis 
mortality were made. However, on account of their particular interest to the 
present investigation, the respiratory tuberculosis mortalities for young 
women for 1931-33 were compared with the populations per acre for 193 I 
(Grnsus, 1931i), in the 76 county boroughs. 

The assessment of housing conditions has been discussed somewhat 
extensively, on account of the complexity of the subject. For description of 
procedure and terminology in rele\·ant censuses, see Census (t8g1a, tgoia, 
1911b, 1921b, 193"· '93•j). 

E. STATISTICAL l\lETHODS. 

Two principal statistical methods have been employed for this chapter: 
(i} Correlation; (ii) Group-averages. 

(i) Correlation.-Coetiicients of correlation were extensively used in 
mrasuring the degree of relationship between the various data. Tables for 
the two variables (x andy) under consideration were drawn up, and the 
coeflicients of correlation (rx,) determined upon the ungrouped data, 
and their significance assessed by the derivation of their standard errors 
(S.£.,). 2 The arithmetic mean of each variable was also tabulated. 

In certain instances, where three variables were considered simul
taneously, coefficients of partial correlation were used to measure the 
de-gree of relationship bf'tween two variables when the third \\"as held 
constant. 

The third measure of relationship used is the coefficient of regression 
(b), which was employed in conjunction with coefficients of correlation 
where the latter appeared to be significant. In conformity with the above 
symbols the coefficient of regression ofy upon xis expressed as h.rx· 

(ii) Group-at'erages.-For certain comparisons of social conditions with 
mortalitif's, the county boroughs were ranged in order of magnitude of a 
particular independent variable,~. g. housing, and separated into several 
(usually four) large groups, so far as possible of roughly equal size and 
equal total population. The data within each group so formed were 
treated by two methods for the purpose of obtaining a single dependent 
variable, e. g. death-rate, for the group: (I) by calculating, for each group, 
tht< simple aritlunetic average of the mean annual death-rates for the 
particular triennium in the various individual county boroughs composing 
the group; (2) by calculating, for each group, the weighted arithmetic 
average of these mean annual death-rates, the weights used being propor
tiqnal to the populations of the individual county boroughs at the time. 
By t"lth('r of these two wa}'S of calculating averages a single average death~ 
rate is obtained for rach group, though in the first method each borough 

1 Cnrn•lations of th~ population per acre and population per occupied dwt"Uing 
with the pl"IT<"ntagt" nf thC" population lh-ing_ more than two Pf'I'SOns per room. in county 
borough~. a~ gl\·~n in Tablt" 6, 

• In the tables of this and subsequt"nl chaptt"rs a roeffident of rorrdation is rf'gardt"d as 
-signillnmt if its numrrit:aJ value excttds twice that of its. standard error (calculated as 
1_1>/n ·- l, whrre- n is the numlx-r of bomugh!( mrd). Such significant coefficients are 
indinltrd by hl"'a\"y typr". 
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is given equal weight, while in the second, the larger boroughs have a 
greater effect upon the final average than have the smaller. The use of 
such group-average' minimizes the possibly disturbing effects of local 
peculiarities, t. g. prevalent occupational risks, associated with individual 
boroughs. 

The results obtained by this method of group-averages afford a general 
check upon those derived by the method of correlation. The use of weighted 
averages forms a particularly valuable check upon the correlation method 
(in which rates of mortality for all boroughs--no matter what the size-
havt: equal weight), since variation in size of borough is taken into 
c.onsideration (see Brown, Greenwood and Wood, 1914). 
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CoNTENTS. 

D. REB-PIRATORY TUBERCULOSIS ~fORTALITJES 

A. AREAS INVESTIGATED. 

The same 76 county boroughs were used as in Chapter 3· 

B. PERIOD OF SURVEY. 

PAO.B 

151 

'5' 
'5' 
'54 

The survey extended from 18g1 to 1931. The early limit of the survey 
was fixed by the introduction in 1891, at the suggestion of Charles Booth, 
of a specific questionnaire to enable the census authorities to analyse 
families as to number of persons and number of rooms occupied, thus 
making it possible to calculate the local incidence of sub-standard housing 
conditions on the basis of the percentage of the population in families living 
at a density of more than two persons per room. Prior to 1891 only the 
less satisfactory measures of number of persons per house and population 
per acre were obtainable (seep. 148 for discussion). 

C. HousiNG STATISTics. 

The percentage of persons in families living at a density of more 
than two persons per room, which was the principal measure used in 
Chapter g, was employed also throughout Chapter 4· In the attempt 
to obtain comparable housing figures from one census to another 
throughout this period of survey various difficulties were encountered. 
In the first place, owing to changes of boundaries, extensive alterations 
in the territorial areas of many county boroughs took place between the 
two limits of the forty years under consideration. Fortunately in most 
cases the necessary adjustments for these alterations could be made by 
incorporating the figures for added areas. Secondly, changes in the 
details of the questionnaire in regard to housing were made from time to 
time. On account of their importance in the later discussion, the main 
points in these changes are summarized here: 

1891 a11d 1901 Cmsuses.-Particulars as to the number of rooms occupied 
by a family were filled up by its head. He was asked to state the number of 
rooms occupied by his family only if such number was less than five. 
If no answer to this question was received, it was assumed by the authori
ties that the number of rooms occupied by his family was five or more. 
The published analyses of families as to density of room-occupation were, 
therefore, limited to families that occupied less than five rooms apiece. 
Furthermore, owing to the optional nature of the questions involved there 
must have been at these censuses some indeterminable understatement of 
such f.<milies, and consoquently of the published figure for the incidence 
of sub-standard housing conditions. The inquiry at these censuses 
include-d both private and non-private families (see pp. 146-7). 

IQII Crnrus.-Particulars as to the number of rooms occupied by a 
l:tmily were filled up by its head, but on this occasion he was instructed 
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to state the number of rooms occupied by his family~ ,,-hateverthat number 
might be. The analyses, published by the census authorities, of families 
as to density of room-occupation were, hou·ever, limited to those families 
that occupied less than ten rooms apiece. The inquiry included bo<h 
non-private and private families, but only the latter were published4 

192 rand 1931 Ctnsu.rts.-Particulars as to the number of rooms occupied 
by a family were filled up by the enumerator, who stated the number of 
rooms, whatever that number might be. Analyses, published by the 
census authorities~ of families as to density of room-occupation v.·ere at 
these dates extended to families that occupied any number of rooms. The 
inquiries included on]y private families. 

These alterations in the questionnaire introduced two main causes of 
lack of comparability from census to census in the published incidences 
of sub-standard housing conditions for the various boroughs, based on the 
"more than two persons per room" standard. The first ·was the chan~e 
from total population to private family population; the second was the 
progressive increase in the number of rooms from ,,·hich the various census 
analyses were derived, in particular the extension from 191 I on,\·ards 
of such analyses to include families that occupied more than four rooms. 
The error introduced by the first change probably becomes negligible when 
the statistics are re-calculated throughout on the uniform basis of those 
families that occupied less than five rooms {see below). The second 
and more serious cause of lack of comparability makes it essential to carry 
out extensi\·e re-calcu]ations of the census materiaL 

The second cause of lack of comparability and the consequent necessity 
for these re-calculations was discussed by Llewellyn Smith \ 1930b) in his 
contribution to the 'New Survey of London Life and Labour'. He con
sidered various methods for obtaining comparability of the overcrowding 
figures of the various London boroughs (as based upon the London Survey 
density standard of two persons or more per room) from one census year 
to another from 1891 to 1921. He finally chose a method depending upon 
the hypothesis that in each borough the pocenlage of OYercrowding in large 
tenements (five rooms or more} bore a fairly constant ratio to the percentage 
of overcrowding in all tenements. He tested this hypothesis by calculating 
the ratio for 1911 and 1921 for each London borough, and also for the 
Administrative County of London, and found the .ratio at the two dates 
for the same area to be approximately equal. For the County of London 
the ratio for 191 r was 0·140 to 1, and for rgzt was o·IS-J. to L The 
procedure n'as to obtain the following figures for the two censuses: 

Population in those private families that were living at a density 
of two persons per room or more 

Total private family population 
Population in those private families that occupied five rooms or 

more apiece and were ]i,4 ing at a density of two persons per 
room or more . 

Total population in those private families that occupied fi,-e 

(p). 
(ql. 

(r). 

rooms or more a piece ( s). 

Then ':9 to I is the re-quired ratio. 
ps .. 

Using the mean of the ratios for 191 I and 1921 calculated for each area, 
and the published census data of overcrowding in 1891 and 1901, which 
for these years were derived only from small tenements (less than five 
rooms), Llewellyn Smith computed the estimated overcrowding in tene
ments of all si;:;es in t891 and 1901 for each of the London boroughs. 
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The above mrthod has been described in some detail because a similar 

dilliculty arose in the present chapter in the attempt to obtain compara
bility of sub-standard housing figures for the various county boroughs from one 
census year to another over the period 1891 to I 931. Since the 1931 census 
data had become available and fresh ratios could therefore be calculated 
and thr.ir values compared with those for 1911 and 1921t it \\·as thought 
desirable to test Llewellyn Smith's hypothesis further before employing 
his method. The computation was confined to the County of London 
(figures being obtained from Census [1931m]), and the ratio was found to 
hco·Jol to t,ascomparedwitho·IJ4lO I for 1921 ando·140to 1 for 1911. 
This inconstancy in the ratio impairs the value of the hypothesis on which 
Llewellyn Smith's method depends; indeed the approximate equality 
of the 19 !I and 192 1 ratios may possibly he explained by the standstill 
in housing de\·elopmcnt throughout the country during the war period. 

For the purpose of the present comparison it was therefore decided 
to employ the somewhat simpler method of reducing the published data so 
that tht>y applied uniformly to families that occupied Jess than five rooms 
apiece. The definition of .. incidence of sub-standard housing conditions 
measured upon the basis of the ~more than two persons per room' density 
standard ", as ustd in this chaptrr for tlu u:hole period 1891 to 1931, is therefore 
as follows (compare p. 146): "the population in those families (private and 
non-private families for 1891 and 1901; private families only for 1911, 

192 1 and 1931) in the area under consideration that occupy less than fiz•e 
rooms apifCr and are Hving at a density of occupation of more than two 
persons per room, expressed as a percentage of the total population.'' 

Some idea of the size of the errors in comparability from borough 
to boroug-h and from one decade to another, introduced by the omission 
of familie-s that occupied five rooms and upwards, may be obtained by 
considering the figures for sub-standard housing incidence in 1911, 1921 

and 1931, both with and without this omission, for the 76 county boroughs 
when subdivided into the four groups (see Table I 7). Thedifferencesshown 
in this table between the unbracketed and the bracketed figures do not 
vary greatly fron1 one group to another, whichever census be considered. 
On the other hand, slight decrease in these differences, in each group 
taken individually, between 1911 and 1931 show that the method selected 
for usc in the present chapter probably involves some under-estimation 
of the average rate of improvement during these twenty years, though to 
what t"Xtcnt this under-estimation affects the earlier twenty years is 
ohviou$ly not ascertainable. 

Another cause for the under-estimation of imp1·ovement between 1891 
and IQI 1 is the indeterminable understatement of the number of families 
that ~cupir:-d less than five rooms, which took place at the censust:"S of 
1891 and 1901 as a re-sult or th~ optional nature of the housing question
naire \<<'e p. 151 ). 

Other errors affecting the comparability) from one census year to another 
bt·twern t891 and 1931, of the figures of sub-standard housing incidence 
are indC'pendrnt of the prese-nt method of considering only families that 
occupy lrss than five rooms. The most important is due to the alteration 
in- boundades and area that took place in many boroughs over these forty 
years, particularly during therarlier part of the p<"riod (seep. 151). For 
most of the-se boroug:hs it was possible to make adjustments so as to base 
both the number of persons living more than two per room and the total 
population upon the 1931 arra throughout. The adequacy of these adjust
ments could be judged by the proportion of the population living in 1891 
within the boundaries existing at the date of the 1931 census (Census, 
1931rt) that was accounted for in t8QI after the adjustments had been 
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made. In 68 of the 76 boroughs the proportions so accounted for were 95 
to Ioo%. In the remaining eight boroughs, however, the discrepancies 
were greater than s%: South Shields (6%), Bournemouth (7%), Smeth
wick (?%),Stoke-on-Trent (7%), Oxford (8%), Carlisle (9%), Wakefield 
(r8%), Southend-on-Sea (21 %). 

The remaining recognized errors affecting the comparability from one 
year to another of the housing figures of Chapter 4 are probably of less 
importance. The exclusion of non-private families from 191 1 onwards can 
have had but little effect, since it is extremely unlikely that many of the 
excluded families occupied less than five rooms (see Census 191 I h). 
Finally, it should be noted that in 192 I the census was held during the 
holiday season instead of earlier in the year. The boroughs principally 
affected were those that received an influx of summer visitors,_ who formed 
the following percentages of the enumerated total population: Brighton 
(5), Southport (6), Great Yarmouth (7), Hastings (10), Bournemouth (II), 
Eastbourne (14), Southend-on-Sea (15), Blackpool (26). 

In spite of the various disadvantages outlined above, it seems that 
information gained by the methods used in Chapter 4 should give an 
adequate idea of the history of housing conditions in the county boroughs 
over the period 1891 to 1931. Accordingly, the incidence of sub-standard 
housing conditions, as defined on p. 153, was calculated for each of the 76 
selected English county boroughs from the analyses published in the various 
censuses {Census, 18g1h, tgoJb, Igou, 191 u, 191 zd, 191 zi, 191 1j, I92IC, 
1921d, 1921g, 1921h, 1931}; 1931g, 1931n, 19310), the borough area taken 
as basis being so far as possible the 1931 area (see above, p. 153). 

D. REsPIRATORY TuBERCULOSIS MoRTALITIES. 

The sources of the figures for respiratory tuberculosis mortalities in 
the various boroughs were the same as those used in Chapter 3· The 
methods for obtaining simple and weighted arithmetic averages were also 
similar. 
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A. AREAS INVESTIGATED. 

For the earlier part of the chapter the area used was England and Wales. 
In the remainder of the chapter the areas used were the same 76 English 
county boroughs that were examined in Chapter 3· 

B. PERIOD OF SURVEY. 

For England and Wales the survey extended, as in Chapter 1, from I850 
to 1936; and for the English county boroughs the period was from I 911 
to 1933, as in Chapter 3· 

C. MORTALITIES (MORTALITY FROM DISEASES OTHER THAN RESPIRA

TORY TUBERCULOSIS). 

(i) D,alhs.-The deaths were obtained from the Registrar-General's 
Annua~ Reports and Statistical Reviews of England and Wales. Details 
of the cat~gories used for England and Wales are given in the explanatory 
notes to Table 19. Those used for the English county boroughs are 
detailed below. 

From 19I 1 to 1920 the deaths used for county boroughs were those 
from all causes less those recorded under No. 9 and No. 26 of the Registrar
General's abridged list of causes of death, corresponding to Nos. 28, 2gA 
and 29n, and to Nos. 164-186, respectively, of the International List of 
Causes of Death for 191 I. Category No.9 comprises pulmonary tuberculosis 
and phthisis, together with acute miliary tuberculosis, and excludes dis
seminated tuberculosis other than acute miliary tuberculosis. Category 
No. 26 comprises violence other than suicide. 

From 192 1 to 1930 the deaths were those from all causes less those 
recorded under No. 10 and No. 30 of the abridged list, corresponding to 
No. 31 and to Nos. 175-203, respectively, of the International List for 
1921. Category No. 10 comprises tuberculosis of the respiratory system, 
but excludes acute miliary tuberculosis. Category No. 30 comprises violence 
other than suicide. 

From 1931 to 1936 the deaths used for county boroughs were those from 
all causes less those recorded under No. 9 and No. 34 of the abridged list, 
corresponding to No. 23, and to Nos. 172-198, respectively, of the Inter
national List for 1931. In spite of alteration of numbers, the contents 
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of these categories remained unchanged from those of the previous decade, 
1921-30. 

The categories used during these three periods for the deaths in the 
county boroughs are thus co-extensive except for the exclusion of acute 
miliary tuberculosis from rgr I to 1920 (see Registrar-General, 191 1b, 

192Ib, 193Ib). 
(ii) Populations.-For England and Wales the populations used for deriv

ing mortalities were the same as in Chapter 1; and for the English county 
boroughs they were the same as those used in Chapter 3· 

(iii) .\fortalities (Dealh-rates).-For England and Wales the death-rates 
were calculated in the same way as in Chapter I. The constitution of the 
age-groups was also the same, but only the death-rates of those of from 5 to 
44 years were calculated. 

For the county boroughs the death-rates were calculated as in Chapter 3· 
The same age-groups as were used in that chapter were employed here for 
the triennium I931-33, but for the earlier triennia (19I I-I3, rg16-18, 
192I-23, Ig26-28) only the death-rates for the age-group 15 to 24, and 
for all ages, were calculated. 

D. SociAL CoNDITIONS (PooR RELIEF, SociAL INDEX, HousiNG). 

The poor relief, social index and housing statistics for the county boroughs 
were the same as those used in Chapter 3· The poor relief figures were 
limited to I 93 I -33, and those for the social index and the incidence of 
sub-standard housing conditions to the year '93'. 

E. STATISTICAL METHODS. 

The same methods of correlation and group-averages as were used in 
Chapter 3 were employed in the present chapter for comparison of social 
conditions with mortalities in the different county boroughs. For housing 
the boroughs were separated into the same four groups (see Notes, Table 
10), and the method for obtaining the simple and weighted averages of 
mortality was also similar~ 
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A. AREAS INVESTIGATED. 

The same 76 county boroughs were used as in Chapters 3 and 5, though 
certain exclusions were made for some of the calculations. For details of 
these exclusions, see the individual tables. 

B. PERIOD oF SuRVEY. 

This was from 1921-23 to 1931-33, though for the purpose of making 
adjustmf"nts for migration the movements of population as far back as 1911 

required estimation. 

C. :f\1oRTALITIES (~fORTALITY FROM RESPIRATORY TUBERCULOSIS AND 

~10RTALITY 1:ROM u DISEASES OTHER THAN RESPIRATORY 

TunERCULOSIS "}. 

(i) Dtalhs.-The figures for deaths used in this chapter were the same 
as in Chapters 3 and :;. 

(ii) Populatious.-The "native" population (that which would have 
n·sultNI had no migt·ation taken place in the previous decade} of females 
aged 15 to 24~ in 1921, was computed for each county borough from the 
<'t:'nsus population aged 5 to I 4~ in 191 I, by subtracting the estimated 
total of d~aths fr-om <tll caust·s between 1911 and 1921 in this'' generation !J 

group. This estimated total was obtained by adding together the following 
t·atr-g:nrics: 1911, all deaths, 5 to 14; 1912", 9/10 deaths, 5 to 14, plus I/IO 
deaths, 15 to 24; 1913, 8/to deaths, 5 to 14, plus 2/lO deaths, 15 to 24; 

I~)~O, J /10 dt·aths, 5 to 14, plus g/todcaths) 15 to24. Tht- difference 
lwl\veen thr ''native nand census populations aged 15 to 24, in 192 I, repre
sents th(• net migration of this generation in the preceding decade, while 
this figure, expressed as a percentage of the census population aged 5 to 
q., in 191 t, rcpresrnts the nPt migration-rate for the borough. 

Similur computations were made to obtain "native" populations in 
1931, and for obtaining the net migration-rates between 1921 and 1931. 

(iii) .\forJafitin (Dtallr-RatnL-The H nativt" •• death-rates for the trien
nial prriods 1<)2!-23 and 1931-33 were calculate-d for females ag-ed 15 
to 2-l in the following n1annt'T : the deaths from phthisis (or from diseases 
other than phthisis) shown for the borough for each of the three years 
\\·ere added to~etlwr, divided hy thref", and rated on the "native" popula
tion of thr first yt~ar of the triennium. Death-rates obtained in this way 
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presume that the mortality of migrants from phthisis (or from diseases 
other than phthisis) was nil. 

A subsidiary calculation was made in the case of respiratory tuberculosis 
on what seemed to be the more probable assumption that migrants had 
suffered a certain mortality from this disease. This was assumed, for 
convenience of computation and for other reasons (p. 74 and footnote), 
to be one-half the recorded mortality for the corresponding young adult 
females in the particular borough concerned. This second series of 
"" native " death-rates was easily obtained by taking the mean of the 
first " native " rate (see above) and of the recorded rate used in Chapter 
31 

The recorded rates given for purposes of comparison in certain tables 
of Chapter 6 were obtained in the same way as those in Chapters 3 and 5· 
Death-rates obtained in this way in effect assume that the migrants suffer 
the full mortality of the non-migrants in the boroughs that they are 
leaving or entering. 

D. SociAL CoNorrroNs (HousiNG). 
The housing statistics of the county boroughs were the same as those 

used in Chapters 3 and 5· 

E. STATISTICAL l\!ETHODS. 

The same methods of correlation and group-averages Wt"re used as tn 
Chapters 3 and 5· 

1 The method of computation is conveniently set out in algebraic terms. Let dT= 
recorded deaths; pr =census p::tpulation; pa = •• native n population. Then the recorded 

death-rate is drlpr; the first" native., death-rate is d,/pa; the second is dr+ !dr Pr j_jl4-Jn!_, . ~ 

which on simplification is f(dt/Pr+d,;jhs). or the arithmetic mean of the two previous rates. 



Appendix to Chapter 7. (The Influence of Volume of Occupation 
upon the Recent Respiratory Tuberculosis Mortality of Young 
Adults.) 

CoNTENTS. 
PAGE 

A. P~toPORTIONB OccePIED • • • • 159 
(i) Em~land and Walo, t8g1, tgor, 1911, 1921 and 1931 159 

(ii} Aggregate of county b:)rough,. of En~!and and Wales, 1931 159 
(iii) Agl{regate of rural districts of England and Wales:, 1931 159 
(iv) Individual English county borouglu, 1931 159 
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(i) England and Wales. 1931-33; a~gregateofcounty boroughs of England 

and W aJes., J 931-33; and aggregate of rural districts of England 
and Wales, 1931-33. . . . . 16o 

(ii) Individual Eng1Uh county b.:lroughs. 1921-23 to 1931-33 160 

A. PROPORTIONS OccuPIED. 

(i) England and Wales, 18gr, I go•, •g11, 1g21 and1g3I.-Theproportions, 
per 1ooo population, occupied in the years 18gr, tgot, 191 r, 1921 and 
1931, by sexes and in c:;ertain age-groups, were obtained from the occupation 
tal>lcs of the censuses concerned (Census, I8gtc, I go1d, tgore, 191 1k, 1921i, 
1931/J, 1931q). ("Occupied" persons include both employed and unem
ployed). A second set of figures for proportions of persons occupied was 
obtained after excluding, for each sex, uAgricultural Occupations" (Group 
IV 7 in 18g1; Group VII in 1g01 and I gil; Group II in rg21 and •g31), 
and" Domestic Service (Indoor)" (Group II 4 (I a) in 1Bg•; Group IV 1 
in 1go1; Groups IV 1 and IV 3 (6) in '9"; Group goo in 1921; Group 
Bso in 1g31) from the numbers of occupied persons. 

(ii) Aggrt.~atr of County Boroughs of England and Wales, 1g31.-The propor
tions of persons occupied in 1931, by sexes~ and in certain age-groups, were 
obtained fur the Aggregate of the 83 County Boroughs of England and 
Wales. A second set of figures was obtained after exclusions had been 
made as for the second set of figures in (i) above. Since the published 
figures available were not subdivided by age-groups, the necessary data 
for these two sets of figures were specially obtained through the assistance 
of the census authorities. 

(iii) A.~gre.~ale of Rural Districts tif England and Wales, 1931.-The propor
tions of persons occupied in I 931, by sexes and in certain age-groups, were 
obtained for the Aggregate of the Rural Districts of England and Wales 
outside Greater London. 1 A second set of figures was obtained after 
excluding, for males, "Agricultural Occupations" (Group II), and, for 
femalt-s, Groups Boo~Bso (Domestic Service together with certain other 
occupations, the former composing more than go% of the total). Both 
these sets of data were also specially obtained through the kindness of the 
census authorities. 

(iv) Individual Englu·h County Boroughs, Ig31.-The proportions of females 
occupied in '93' at ages 15 to 24 and 25 to 34 were obtained for each of the 
usual 76 En!{lish county boroughs, deductions being made in the same 
way as for the second set of figures in (i) and (ii) above. The source of 
these data was the same as for (ii). A further series showing proportions of 
female u juveniles u (ages 14 to 20) occupied was obtained from the census 

1 It should~ point~d out that somr parts of England and \Val~ are so thickly popuJa1~ 
that many prnons may combine domicile in a~· Rural District •• with occupation in an 
.. Urban District", The term "rural'' must conrquently b<: r~ard~ as an administrative 
onco, and does not invariably descrilx- the C'haracter of the area. 
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{Census, 1931q), deductions being made for" Domestic Service" (Group 
850) and also for those recorded as " Out of \'iork ". 

B. ~!ORTALITIES (~!ORTALITY FROM RESPIRATORY TUBERCVLOSIS). 

(i) England and Wales, t931-33; Aggregau of Coun{v Boroughs of England 
and Wales, 1931-33; and Aggregate of Rural Districts of England and IJ"a/es, 
1931-33.-The deaths from respiratory tuberculosis (Registrar-General's 
Abridged List, No. g) for the triennium 1931-33 were obtained from the 
Registrar-Generars Statistical Review, and were rated upon the census 
populations in 1931. To make comparison possible between death-rates 
and proportions occupied in the same area, the same age-groups were used 
for the former as for the latter. 

(ii) Individual English Coun{P Boroughs, 1921-23 to 1931-33.-The county 
boroughs were used indiv"idual1y for correlation between proportions 
occupied and respiratory tuberculosis mortalities. For the first set of 
correlations, mortalities in 1931-33 for females aged 15 to 24 and 25 to 34 
were compared with proportions occupied in 1931 at the same ages, and 
the former also with the proportion occupied among juveniles. All 76 
boroughs ,...,·ere used. For the second set of correlations a generation 
method was used (see Greenwood, 1936) ; the percmlage incrtase, in each 
county borough, of the respiratory tuberculosis mortality in 1931-33 
among females aged 15 to 24 over that in rg21-23 among females aged 
5 to 14 "as compared with the proportion occupied in 1931 among 
juveniles (aged r4 to 20). To obviate the inclusion of erratic percentages 
the boroughs used were restricted to those 27 of the 76 that had ten or 
more deaths from phthisis in the age-group 5 to 14 in the triennium 
1921-23: these 27 boroughs had an aggregate population of approximately 
two-thirds that of the whole 76 boroughs. A subsidiary correlation was also 
made in \vhich the .mortalities in 1931-33 at ages 15 to 24 were adjusted 
for the migration taking place during the previous decade on the assump
tion that the mortality of the migrants was half the recorded mortality 
for the boroughs concerned (see pp. 74, 158\. 



Appendix to Chapter 8. (Respiratory Tuberculosis Mortality 
in the Dift'erent London Borou~hs in 1928-33, in Relation to 
Certain Local Social Conditions.) 

CoNTENTS. 
PAG~ 

A. AREAS lNVESTlOATEO t6I 
B. PERIOD OP SURVEY • t6I 
C. MoRTALITIES (MoRTALITY PRollllt RESPIRATORY TuseRcvLOsi!) 161 

(i) Deatha: . • • . • . 161 
(ii) Populations . . 161 

(iii) Mortaiities (death~rato) . 16 1 

D. SacrAL CoNorrrom (SOCIAL INDEX, INCIDENCE BELOW POVERTY·LINE, AvERAGE 
INcOME L211:S RENT, Housmo) . . . . . . 16 1 

(i) Social index . . z6r 
(ii) Incidence below poverty-line 161 

(iii) Average income less rent 162 
(iv) Housing 162 

E. STATJSTICAL METHODS t62 

A. AREAS INVESTIGATED. 

These were the 28 metropolitan boroughs, together with East Ham and 
West Ham, making go areas in all. They are referred to as the "London 
Boroughs. u 

B. PERIOD OF SURVEY. 

The mortality figures were for the period I 928-33, for reasons given 
on p. 98. The social index and housing statistics refer to the census year, 
1931, while the other social data were obtained from the New London 
Survey, made in 1929-30. 

C. MoRTALITIES (MoRTALITY FROM REsPIRATORY TuBERCULOSIS). 

(i) Deaths.-The deaths were obtained from the Registrar-General's 
Statistical Reviews of England and Wales. From 1928 to 1930 the deaths 
were those listed under No. 10 of the Abridged List, and from 1931 to I933 
they were those under No. 9 of that List. 

(ii) Populatio11s.-These were the census populations for 1931. 
(iii) Mortnlities (Death-rates).-The mean annual death-rates for the period 

1928-33 were calculated for females aged 15 to 24 and 25 to 44, for each 
borough, in the following manner: the deaths from respiratory tuberculosis 
shown for the borough for each of the six years were summed, divided by 
six, and rated on the population for I 931. 

D. SoCIAL CoNDITIONS (SociAL INDEX, INCIDENCE BELOW PoVERTY-LINE, 
AVERAGE INcOME LESS RENT, HousiNG}. 

(i) Social Index.-The social index for the metropolitan boroughs for 
1931 was obtained by the method introduced by Stocks for county 
boroughs, and used for them in Chapter 3 of the present rep?r~ (seep. 145). 

(ii) /ncidmce btlow Povtrty-Liru.-The percentage of persons livmg below the 
., povt"'rty-line ''in 1929-30, as estimated from the" Street Survey" of the 
New London Survey, was obtained for each borough from Table VIII 
(Column P) of the Borough Summaries in vols. III and VI of that in
vestigation. 

I I 
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(iii) Average Income Less Rent.-The average income in excess of rent, per 
head of population, in 1929-30, was calculated for each borough from the 
figures of the " House Sample Analysis " of the New London Survey, in 
the following manner: the average family rent, expressed in shillings, was 
subtracted from the average full-lime weekly family income, and the 
resulting figure was divided by the average number of persons per family. 
(The data of the " House Sample Analysis" were obtained from the 
Borough Summaries in vols. III and VI.) 

(iv) Housing.-The incidence of sub-standard housing conditions, based 
upon the "more than two persons per room " CP.nsus density standard, was 
obtained for each borough from Table 14 of the Housing Volume of the 
1931 Census. It is thus the same measure as that used in Chapter 3· 

E. STATISTICAL METHODS. 

The method of corrdation was used throughout this chapter. 



REFERENCES 

BARDSWELL, N. D.-1932, Nat. Assoc. Prev. Tub., 18th Conf., pp. 
63-70. 

BENTLEY, F. j.-1934, J. State Med., 42, 249· 
DE BEsCHE and joRGENSEN, 0.-1925, Norsk. Mag. f. Lregevidensk, 

86, 1229. 
BowLEY, A. L.-1920, The Change in the Distribution of the National 

Income, r88o-I9I3 (Oxford Univ. Press), pp. 15, r8; 1921, Prices and 
Wages in the United Kingdom, 1914-20 (Oxford), p. ro6; 1926, Palgrave's 
Dictionary of Political Economy (Macmillan, London), 2nd ed., 3, 
Appendix, pp. 797-Bo3; 1g28a, An Elementary Manual of Statistics 
(King & Son, London), 4th ed., p. r6s; 1928b, Economic J., 38, 216; 
1929, London and Cambridge Economic Service, Spec. Mem., No. 28; 
1935,]. Roy. Statist. Soc., g8, 685-687; 1936, Personal Communication; 
1937, Wages and Income in the United Kingdom since r86o (Camb. 
Univ. Press), p. 30. 

BRADBURY, F. C. S.-1933, Causal Factors in Tuberculosis (Nat. 
Assoc. Prev. Tub., London). 

BROWN,]. W., GREENWOOD, M., and Woon, F.-1914,]· Roy. Statist. 
Soc., 77• 3'7· 

BROWNLEE, j.-1918, Sp. Rep. Ser., Med. Res. Coun., Lond., No. 18; 
1920, ibid., No. 46. 

CENSUS.-189ra, Eng. & Wales, General Rep., pp. 19 seq.; 1891h, ibid., 
Area, Houses and Popn., 2, Divisional Tables, Tables 4, 6, 14; I8gtc, 
ibid., 3, Ages, Occupations, etc., Summary Tables, Table s; 1go1a, ibilf., 
General Rep., pp. 36srq.; tgo1b, ibid., County Vols., Tables g, to, I4, 2o; 
I90ic, ibid., Summary Tables, Table XIV; tgotd, ibid., Summary Tables, 
pp. 186, r87; Igort, ibid., General Rep., p. 77; 19I1a, ibid., General Rep., 
p. 176; 191Ib, ibid., General Rep., pp. t6g seq.; Igllc, ibid., Tenements, 
Tables 2, 3; Igtrd, ibid., County Vols., Tables; '9'"• ibid., General Rep., 
p. 18g; 1911f, ibid., Summary Tables, p. 126; 1911g, ibid., Summary 
Tables, pp. r, 274; rg11h, ibid., Tenements, p. vii, Table VI; 191Ii, ibid., 
County Vols., Table 7; 1911j, ibid., Summary Tables, Table 14; 1911k, 
ibid., Occupations and Industries, Pt. I, pp. 12, 13; 1921a, ibid., General 
R~p., p. 35; 192rb, ibid., General Rep., pp. 34 s.q.; 1921<, ibid., County 
Vols., Table 3; l921d, ibid., County Vols., Table I I; l92Ie, ibid., County 
Vols., Table IX; 1921f, ibid., General Rep., p. 41; 1921g,ibid., County Vols., 
Table 6; rg2rh, ibid., General Tables, Table 11; 1921i, ibid., Occupation 
Tablt"s, pp. 22, 54; 1921j, ibid., General Tables, Table 22; 193ra, ibid., 
Housing Rep., pp. xxvi-xxxiv; 193Ib, ibid., Housing Rep., p. xxvi; '93I<, 
ibid., Housing Rep., p. lv; 1931d, ibid., Housing Rep., p. viii; I93It, ibid., 
Housing Rep., pp. v srq.; I931f, ibid., County Vols., Table 3; 1931g, ibid., 
County Vols., Table 1 1 ; 1931h, ibid., County Vols., Table VII; 1931 i, ibid., 
G,eneral Tables, Table 8A; 1931j, ibid., Housing Tables, p. 2; 1931k, ibid., 
Housing Tables, Table 5; 193•/, ibid., Occupation Tables, p. 673; 1931m, 
ibid., County of Lond., Table 11; 1931n, ibid., General Tables, Table 11; 
I 9310, ibid., County Vols., Table 4; 1931p, ibid., Occupation Tables, pp. 15. 
23; I931q, ibid., Occupation Tables, p. 584; rg3rr, ibid., General Tables, 
p. 150; rgsrs, ibid., General Tables, Table 1 and Housing Vol., Table 6. 

CLARK, C.-1934· Economicj., 44· s8o. 
Comn:rr, L.-1930, J. Hygiene, 30, 79· 
CoLLis, E. L.-1922, Hospital and Health Rev., 1, 258. 



TUBERCULOSIS AND SOCrAL CONDITIO:"Ii'S 

CoLLIS, E. L., and GREENWOOD, l\L-1921, The Health of the Industrial 
Worker (Churchill, London). 

CoUTTS, F. J. F.-1928, J. Roy. San. Inst., 49, 65; 1932, Nat. Assoc. 
Prev. Tub., 18th Coni., p. 46. 

CROWTHER, H. A.-1935,]. State Med., 43, 574· 
DAHL, R. H.-1935, Acta med. Scand., 8o, 323. 
Doss, lVI.-1933• Wages (Cambridge Univ. Press), revised ed. 
EwART, R. j.-1922, Proc. Roy. Soc. 1\Ied., t6, Sect. Epidem. and 

State Med., p. 1 1. 

FisHER, R. A.-1934, Statistical Methods for Research Workers (Oliver 
& Boyd, Edinburgh), 5th ed., pp. I20, 1j8. 

GLASS, D. V.-1938, Eugenics Rev., 30, 117. 
GREEN, H. W.-I932, Tuberculosis and Economic Strata, Cleveland's 

Five-City Area (Anti-tuberculosis League, Cleveland, Ohio). 
GREENWOOD, M.-1922a, Proc. Roy. Soc. Med., t6, Sect. Epidem. and 

SLate Med., p. 16; I922b, Brit. Med. J., I, 667, 708, 752; 1936, J. Roy. 
Statist. Soc., 99, 674. 

GREENWOOD, M., and TEBB, A. £.-1919, Sp. Rep. Ser., Med. Res. 
Coun., Lond., No. 22, p. 57. 

GREENWOOD, M., and THOMPSON, C. M.-I 921, in Collis and Greenwood, 
1921, p. 136. 

GREENWOOD, M., and WoLFF, G.-1928, Zeitschr. f. Tuberk., 52, 97· 
GREENWOOD,M., and YuLE, G. U.-19'4,]. Roy. Statist. Soc.,77, '79-
HART, P. D'ARCY.-1932, Sp. Rep. Ser., !\led. Res. Coun., Lond., ::'\o. 

I64, p. 84; 1937, Lancet, I, g69, 1033, I093-
HERSCH, l-..1. L.-1920, Rev. d'Economie politique, Nos. 3, 4· 
HILL, A. BRADFORD.-1925, Sp. Rep. Ser., Med. Res. Coun., Lond., 

No. 95; 1936,]. Roy. Statist. Soc., 99, 247-
• INTERNATIONAL LABOUR OFFICE.-1933, International Survey of Social 

Services (Series P.f, No. u, Geneva), pp. 316-360. 
LAYTON, W. T., and CROWTHER, G.-1935a, An Introduction to the 

Study of Prices (1V1acmillan, London), 2nd ed., Appendix E; 1935b, ibid., 
p. I 83; I 935<. ibid., p. 268. 

LEAGUE OF NATIONS.-193'• l\fonthly Epidem. Rep. Hlth. Sect., 
(R.E. 148, Geneva), No.3, p. 89. 

LEWIS-F"'"ING, E.-1937, Brit. !\led. J., I, 865; 1938, Reps. on Public 
Hlth. and Med. Subjects (Ministry of Health), No. 86. 

LONDON A...~D CA.'\1BRIDGE EcoNOMIC SERV1CE.-1929, Bulletin, 7, 107; 

1933, ibid., II, 301; I937, ibid, I5, 331. 
LoNDON CouNTY CoUNCIL.-1922, Ann. Rep., 3, ro seq.; rgz6, ibid., 

3,26 seq.; 1931J ibid., 3} 12 seq. 
MARTIN, W. j.-I937, j. Hygiene, 37, 188. 
l\IINISTRY OF HEALTH.-1930, Ann. Rep. Chief Med. Officer, p. Bs; 

1933, ibid., p. 120; 1937, Housing Production, etc., in England and 
Wales. 

MINISTRY OF LABouR.-1928a, Abstr. Lab. Statistics, 19, 79; 1928b; 
ibid., '9· 130; '9330, ibid., 2I, 50-52; '933b, ibid., 21, 83; 1933<. i!Jid., "'· 
120-123; 1934, Cost of Living Index Number, l\lethod of Compilation; 
1936a, Abstr. Lab. Statistics, 22, 58; 1936h, ibid., 22, 122-125. 

MITRA, K.-1937,]- Hygiene, 37, 108. 
NICHO'-'ON, E. E.-1932, Nat. 'Tub. Assoc., Social Research Series, 

No. I; 1933, ibid., No. 4· 
0RR,j. B.-1936, Food, Heallh and Income (l\1acmillan, London), p. 18. 
0STENFELD, J.J HEITMANS, N., and NEANDER, G.-1931, Tuberculosis 

in Denmark, Norway and Sweden (League of Nations, Hlth. Org., C.H. 
957, Geneva). 



REFERENCES 

PARKHURsT, E.-I933, Amt.r. J. Public Hlth., 23, 901. 
PEARSoN, K.-I907, A First Study of the Statistics of Pulmonary 

Tuberculosis (Drapers' Company, Research Memoirs). 
PuTNAM, I'.-I927, Amer. J. Hygiene, 7, 663. 
RAMS BOTTOM, E. C.-I935, J. Roy. Statist. Soc., gil, 639. 
REGISTRAR·GENERAL.-I8SI-Ig10, Supps. to 25th, 35th and 45th Ann. 

Reps., Eng. and Wales, Tables, pp. 2-3; Supps. to 55th and 65th Ann. 
Reps., Eng. and Wales, Pt. 1, Tables, pp. 4-5; and Supp. to 75th Ann. 
Rep., Eng. and Wak-s, Pt. 3, Table 10, and Abstracts, pp. 2-3; IgDI-IO, 
Ann. Reps., Eng. and Wales, Abstracts; 191 I a, ibid., Review, p. viii; 
191Ib, ibid., Review, p. !iii; I9II-I4, ibid., Tables and Abstracts; 1912, 
ibid., Table 2, and Abstracts, pp. 240-241; I9I5-20, ibid., Reviews and 
Abstracts; 1921a, Statist. Rev. Eng. and Wa1es, Text, and Tables, Pt. r, 
Medical; I92Ih, ibid., Tables, Pt. I, Medical, p. 482; I921-30, ibid., Texts, 
and Tables, Pt. 1, Medical; 1922, ibid., Text, Table LVII, and Tables, Pt. 1, 
Medical, Table 17; I922-24, ibid., Texts; 1925,ibid, Text, and Tables, Pt. 1, 
Medical; 1926-36, ibid., Texts; 193Ia, ibid., Text, p. 48; I931h, ibid., Tables, 
Pt. 1, Medical, p. 40I; I93I-36, ibid., Tables, Pt. I, 1\Iedical; 1932a, ibid., 
Text, p. 54; I932h, ibid., Tables, Pt. 1, Medical, Tables 2, 24; 1932c, 
ibid., Text, pp. 54-59; I93¥. ibid., Text, p. •so; I934h, ibid., Text, p. 8; 
I 936, ibid., Tables, l't. I, Medical, p. 43· 

SMITH, H. LLEWELLYN.-Ig3oa, in The New Survey of London Life 
and Labour (King & Son, London), 1, 152; I930b, ibid., 1, I6g. 

STEVENSON, T. H. C.-1916, in 79th Ann. Rep. of Registrar-General, 
p. xiv; 192I,j. Roy. Statist. Soc., 84, go. 

STocKs, P.-I934, Proc. Roy. Soc. Med., 27, 1 I27; I936, J. Roy. 
Statist. Soc., 99, 283. 

SvoENSTRICKER, E.-I933, Health and Environment (McGraw-Hill, 
N.Y.), pp. 59 seq. 

TREASURY.-Ig22, Public Social Services (Parliamentary Paper, No. 
139); I924, ibid., (Parliamentary Paper, No. 26); 1934, ibid., (Command 
l'aper, 4749). 

WALLGREN, A.-I935, Acta pa:d., 17, Supp. I, 150. 
Wooo, G. H.-1gog, J. Roy. Statist. Soc., 72, gi; 1910, The Wages 

Aspect of Poverty (St. Clements Press, London); I936, Personal Communi
cation. 

WRIGHT, G. I' AYLING, and HART, P. D'ARCY.-1939, In Preparation. 

AlJJ.ARD AND SON, LIMITED, 21 BLOOWSBURY WAY. LONDONJ W.C,I, 


