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The subject matter of this thesis includes
for analysis a considerable volume of dstailed
statistics. By its very nature and without sacrifice
of its valﬁe, the subject does not permit of simple
exposition, The author has appreciated the difficulty
which must present aven to the expert reader, Under
these circumstances the following method of presentation
has been considered most suitable. The thesis has been
prepared in two books raferred to as Volume I and
Append ix.

Volume I contains the full text, divided into
six main parts as set out in the table of contents.
Part IV only calls for further explanation, This
represents thz actual original inquiry and is subdivided
into ten ssctions. The first consists of Definition of
Terms ; each further section deals with a specific
aspect of the inquiry, For easy reference and to
ensure continuity in the course of reading a sumary
has been appended to each section, The essentials of
these summaries are collected in ?art V to form a
gensral suamarye This method involvas some repstition
but it does achieve a degree of clarity which could not

be attained otherwise,



Maps
Diagrams
Graphs
Tables.
Page references to these are made in the text. This
permits the reader to correlate subject matter and
illustrationsconveniently and simultaneously.
Sectional swmariss appear on
8. The Crude Infantils Mortality Rates. page
9, Stillbirths,Neo-Natal and Post-Natal
- Mortality Rates, rage
10. Sex Incidence in Infantile Mortalitwy. rage
1l. Infantile Yortality during the War Years
1939 - 1944, rage
12, The Effect of lTultiple Births on Infantile
Mortality, page
13, Illegitimacy in relation to Infantile
Mortality. page
14, An Analysis and Study of Infantile Mortality
by the ‘Certified Cause of Death. page
15, The Effect of the Order of Birth on Infantile
Mortalitye. Yage
16, Economié and Social Factors in Infantile
. Mortalitye. rage
and
General Summary aprears on rage

Arpendix contains

83

817

91

94

08

180



1.
2e
Se

4,

5.

6.

e

8.
9.

10.

1l.

12,

CONTENTS

PART I - THE GENERAL BACKGRQUND of the INQUIRY,

INTRODUCTTION,
OBJECT of TRESENT INQUIRY.

GROGRAPHICAL TRENDS of INFANTILE MORTALITY,
1895 - 1945,

The IFFLUENCE of SOCIAL MEDICINE on INFAVTILE
TORTALITY,

PART II - The SCOPE of the INQUIRY.

A PRELIMINARY SURVEY of the EXTENT and SCOPE
of the PRESENT INQUIRY,

PART III - The GEOGRAPHICAL AREA of the INQUIRY,

The BIDDULPH URBAY DISTRICT.

PART IV - The INOUIRY 1921 - 1945.

DEFINITION of TERIIS,
The CRUDE INFANTILE MRTALITY RATES

STILIBIRTHS, \TEO-I\TATAL and POST-NATAL MORTALITY
RATES,

SEX INCIDENCE in ITFANTILE MORTALITY,

INFANTILE MORTALITY during the WAR YEARS 1839-
‘ 1944,

The ETFFECT of MULTIPLE BIRTHS on INFANTILE
MORTALITY.

PAGE

1¢

30



17,

18.
1%..

PART TV, - Continusd.

ILIZGIT MACY in relation to INTAYTILE MORTALITY.
An ANWALYSIS and STUDY of INFANTILE MORTALITY by
. the CERTIFIED CAUSES of DEATH.

The EFFECT of the ORDER of BIRTH on IVFANTILE
IORTALITY,

 BCONOMIC ard SOCIAL FACTORS in INFANTILE

MORTALITY..

PART V. - GENIRAL REVIEW.

GENERAL SUMMARY.
CONCLUSICNS.
RECOMMENDAT IONS, B

PART VI, - 3BIBLIOGRAPHY,

PAGE

100
123

135

180
184
187

185



1.,

PART I - The GENERAL BACKGROUND of the INQUIRY

1. INTRODUCTION

. In Great Britain the average size of the family began
to decline about the year 1870. By the beginning of the
prgsent century there was increasing evidence of a definite
downward trend of the population. This has since become :
more real and to-day has caused éerious alarm to our Statesmen%

b

As shown in the following table there is as yet no |

decline in the tctal number of the population but rather a i

substantial contraction in the normal rate of increase.

TABLE I POPULATION of GREAT ]3RI'1_“1~XI“N7L
1801 10,500,958, Census Population.
1821 14,091,757, Census Population.
1850 20,646,145; Mid Year Estimate.
1875 27,560,129; ¥id Year Estimate.
1900 36,686,000, Mid Year Estimate;
1925 43,802, 000, Mid Year Estimate.
1945 47,792, 000, Mid Year Estimate.

During the nineteenth century each successive Census shewed
that the total number of the population had increased by

rather more than ten per cent, but by the beginning of the
present century that increase was greatly diminished until

in the decade 1929-1938 it was only four and a half per cent.

7" REGISTRAR-GENERAL - Personal Communication 1946 Septemben.
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In March 1944, His Majesty's Government, having noted
the trend, appointed a Royal Commission on Population with
the following terms of refersnce :-

" To examine the facts relating to the present
population trends in Great Britain,to.
investigate the causes of these trends and to
consider their probable consequsnces; to
consider what measures,if any, should be taken
in the national interest to influence the
future trend of population; and to make
recommendations " ( Royal Commission on
Population 1945 ).

An interim Statement by the Commission in September 1945

( Royal Commission on Population 1945 ) is significant,

L it up to the outbreak of war in 1939 cemmcecew--
it appeared extremely probable that the population of Great
Britain would shortly begin to decline ",

But the alarm is not due merely to‘a decline in actual
total numbers, No less important is the problem of loss of
balance in thé age composition of the population. Many
factors have contributed to this. The enlightehed public
health policy of the last one huﬁdred yvears has resulted in
the survival of a steadily increasing number of men and women
to the age of sixty years and over. On the other hand two
world wars have, within thirty yeafs, ( 1914-1945 ) cut off
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cons iderable numbers of men in the very prime of procreative
manhood., In the Great War 1914-1918 the United Kingdom
Forces iost no less than 750,000 men. The counﬁry was
thereby not only deprived of them but of their progeny.
In the second World War 1939-1945, though the casualtiés
were less numerous, they were none the less serious. This
loss of balance in the age distribution of the popuiation
in Great Britain is revealed by the fact that in 1939 there
were approximately two million persons 1ess under the age
of twenty years than in 1919, and fewer uﬁder age twenty
than between ages twenty and forty. These are the chief
male reproductive age groups ( 20 ﬁo 40 ) and the ages of
low death rates. If the birth rate continues to decline
or remains at iﬁs present level, greater numbers will, in
the next twenty years, pass into the over sixty age group
and fewer will replace them in the vital twenty to forty
age groups. Furthermore, unless there is an actual increase
in the numﬂer of children born per person in the twenty to
forty age groups, the total number of births must inevitably
decline,, |
Three factors are fundamental in determining the trend

of a population.

1. The‘total number of children born; size of

| family;
2. The proportion of these children who survive to

| reproductive age; and
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3. The dominant fole of the female in the
‘ verpetuation of the race; the special need
to prevent a fall in the net reproductive rate
( that is, the number of girl babies which
women between the ages of fifteen and forty-
five may expect to produce ); and to ensure that
as many females as possible survive up to and
through the years of fertility.
Normally more males fhan females are born. In England and
Wales over a period of fifty years masculinity ranged between
1032 and 1060 per thousand female births. ( Currie J.R.
Hygiene 1938 ).  But death takes a heavier toll of male
infants in the‘first year of life whereas at the other end
of the scale the female tends to survive the male.

Referénce has already been made to the relétive
dearth of men and women in the young age groups and the
increasing preponderance of men and women in the advanced
age groupsS., This implies a scarcity of labour during the
ages of maiimum economic productivity with a relative excess
of men and women no longer capable gf full productive
capacity., If we are to continue as a great nation,
irrespecﬂive of power politics, our supreme need is for an
increasing number of births; an actual increase in the size
of the family. There are signs that, for the present at

least, the birth rate is on the upgrade. In England and

Wales, according to the Registrar General's Quarterly
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Return ( No 389, 1944, p.l ), during the first quarter
of 1945 there was an excess of some 3000 live births over
the corresponding period of 1945; a rise in the birth rate
from 16.9 to 17.2. For the second quarter of 1946 the
Registrar-General ( Brit., ¥ed. J. 1946 ) records an abnormal
inorease of 28,475 births in England and Wales, equivalent
to a birth rate of 19,2, the highest in any June quarter
since 1925. In Scotland,during the second quarter of 1945,
the birth raté was 20.2 as compared with 17.4 in the
corresponding quarter'of 1945, an increase of 246 During
the next few years still further increase in the number of
births is probable, For this the following reasons may
be adduced.
1.rthe return of large numbers of young service
men and women to civilian life.
2. the abnormally high incidence of marriages
registered since June 1945,
3. a period of high wage standards among the
working classes,
A similar trend, for the same reasons, was observed in the
immediate post war period of the Great War ( 1914-1918 ).
This proved temporary; the high birth rates recorded in
1920 and 1921 were not maintained, As to whether or not
history shall repeat itself it is impossible to forecast.

It may be that new social factors embraced in Social
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Insurance shall,at least temporarily prolong and maintain
the favourable upward trend.

But again mere increase in numbers, a higher birth
rate, 1is not enough. VWe must ensure that a much greaterxr
proportion 6f these‘children is born mature and healthy
and fitted to survive the hazardous first vear of life.
This involves

le the skilled care and surervision of the mother
throughout the whole period of pregnancy and
after, that is, competent and well organised

~ ante-natal and post-natal care, and indeed
during the whole of the child-bearing years,

2« the care of the infant and especially the
vremature infant in an environment best suited
to ensure its survival, and

3. education of the general public on the value of
scientific birth control and family spacing to
the health of the mother and her infant. During
the past twenty years there has been a demand for
such skilled scientific guidance but, unfortunately,
it has been most effective among those of the
higher intellectual and economic levels and least
effective among the irresponsible and vicious
section of the community. Woodbury, in an

exhaustive analysis of the more important causes
of death underithe age of one year in 1915, found
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that infants'born after an interval of but one
vear following a preceding birth faced a mortality
one and a half times that of infants born after
intervals of two years or more. The lowest
mortality for the entire<first‘year of life

was enjoyed by infants born four or more years
after a previous childbirth ( Woodbury,R.M. 1928).
There is little doubt that this teaching influenced
§rofessiona1 and lay opinion in the succeesding
thirty years. In 1944, however, Fastman, in an
important moﬁograph entitled, " The Effects of the
Interval between Births on Maternal and Foetal
Outlook " queried the conclusions of Woodbury,
whose studies twenty eight years earlier, were
based on a very low income groupe. He submitted
data based on material for the years 1936-1943
which suggested that child spacing meant maternal
ageing and maternal ageing involved higher risks
to the mother and child; that the longer the
interval between pregnancies the more likely was
the mother to suffer from hypertensive toxaemia
of pregnancy with resulting increase in neo-natal
~mortality. He concludsd with a plea that youth
is the gréatest talisman the pregnant woman can

possess, and 1is a greater ally to her own health
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and that of her infant, than is child-spacing.

( Bastman,N.J. 1944 )
Since later marriagés‘and rlanned parenthood are sc widely
practised in this country, confronted as it is by a fall
in the actual birth rate, one of the aims of social
security must be to foster earlier marriages and larger
families. This must be encouraged within the framework
of a society free from want and insecurity, and educated
in the effects which family spacing entails to the health
of the mother, the survival of the infant and the decline
of the population. This, together with the improved
care of the pregnént woman and the extension of facilities
for the care of the infant,particularly the premature
infant, will serve the dual rurpose of contributing
towards an increase of the population and a reduction in
the number of deaths in the first year of 1life. It has
been shewn in Holland that a high birth rate ddes not
necessarily involve a high infant death rate. But in
our present society, where the size of the aferage family,
stated to be about two, ( Royal Commission on Population
1945 ) permits of no margin for wastage by death in infancy
it is of primary importance that the infantile mortality
rate, that is, the number of children irn a population
dying under the age of one year per 1000 registered live

births, should be still further reduced.
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2. OBJECT of FRESENT INQUIRY,

The purpose of this investigation is

le To enquire into the causes of infantile mortality
over the period of twenty five years, 1921 - 1945,
within the Urban District of Biddulph, a mining
community situated within the Administrative County
of Stafford;

2, to consider what measures are necessary to
safeguard still further the health of the mother and
her infant whereby a greater saving of infant life
can be achileved.

My qualifications for the work are these. Since 1931,
I have been engaged in general medical practice in this
area and,during the last five years, have performed the
duties of part-time Medical Officer of Health to the
Urban District. In the course of my work I have been
impressed by the number of deaths occurring among
prematurely born infants and the frequency with which
they form the major component of the annual crude
infantile mortality rate. Although the scope of my
inguiries will, in generél, only provide data on the
more obvious aspects of infantile mortality, I propose
to devote particular attention to the causal factors
underlying the neo-natal mortality rate and to discuss

how these causes may be reduced, Admittedly my field



10,
is narrow, but no record of experience or contribution
to the subject may be ignored if it makes a sincere
approach to the problem and proves of value, however
slight, to other workers in this field of preventive
medicine. The general practitioner encounters the
problem ét its most intimate point, namely in family life.
This being sc, his experience, within its recognised limits,
is worthy of close consideration.

This thesis is a record of the observations I have
been able to make as a general practitioner and as a public
health officer to a local authority. These observations
are recorded and reviewed in relatidn to the published work
of others in the field, I have tried to make reascned
criticism where necesssary and have ventured to suggest how
the efforts of the family practitioner could be usefully
stimulated and utilized towards further progress in the

reduction of infantile mortality.
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3. GEOGRAPHICAL TRENDS of INFANTILE MCRTALITY 1895 -1945

Since continucus records cof infantile mortality
began in England and Wales more than one hundred years ago
very little improvement occurred in the rates until the
beginning of the present century. Noticeable improvement
has taken place since then. ‘Whéreas fifty years ago, that
is in 1895, the infantile mortality rate in England and
Wales was 153 per 1000 registered live births and reached
the high peak of 163 in 1899, partly due to a hot dry
summer and a diarrhoeal death rate of 40 out of the total
rate, in 1945 it was down to 48 per 1000 live births.
Between 1900 and 1920 if declined from 154 to 104 pef 1000,
and although in the past 25 years the fall has been mainly
downward it has been subject to annual fluctuations. The
subsequent annual rates however, have never exceeded the
rate of 83 recorded in 1821, Improvement has been
maintained and the falls inkthe rates have been reasonably
satisfactory. But even the rate of 46 in 1945 for England
and Wales Waé still much higher than the latest published
rates ( 1943 ) in such Furopean countries as Sweden with

-a rate of 29, Holland and Switzerland with rates of 40;
and on a world scale, New Zealand with a rate of 31 for
its white population and a combined rate of only 39; and

the United States of America with a rate of 40. Although
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the trends vary within each country they are mainly
downward with the exception of Italy and France and the
British Province of India ( Appendix Table page 1 ). The
industrial countries of Hurope, for example, France, Germany
and Italy have, in general, higher rates than the
agricultural ones such as Holland, Norway and Sweden, and
among the Dominions, New Zealand and Canada, They are not
marked by any steady year to year decline, as found among
the more agrarian countries, except in the casz of Germany
prior to 1939, In the United Kingdom, Scotland, with more
severe climatic conditions, greater poverty and unemployment
and poorer housing conditions in her industrial centres,
produced the highest infantile mortality of the individual
countries until 1941, Northern Ireland has had higher
rates since then. In the 1934-1938 guinquennium Scotland
had " the highes£ infantile mortality rate of ssventeen
countries, including the Dominions, the United States of
America and all the countries of Western Europe, except
Spain and Portugal " ( Department of Health for Scotland,
19458 ). In 1945 the comparatively high rate of 62 was
the lowest ever recorded. Japan and India have rates
only to be compared with‘nineteenth century United Kingdom
rates. In the United States of America, infantile
mortality has declined at a faster rate than in this

country or any European country, except Sweden, namely from
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74 per 1000 in the 1921-1925 quinquennium to 40 in 1943,
compared with 78 to 52 over the same period in the United
Kingdom,

It is by analysis of rates better than our own and
a study of the methods by which the decline has been
achieved that we shall improve the position in our own
country, city or town. Martin, for example, comments on
the trends of mortaliﬁy in London and New York when the
rates in London fell from 76 par 1000 in 1920 to 47 in
1939, whilst those in New York fell from 85 to 37 over
the same period, in these words " In the UsSiAs,-=-~=m-=m
probably a part of the greater improvement-iﬁ that country
is due to the success attending the efforts made by ante-
and post-natal clinics to increase maternal efficiency -----
to raise the standard of medical care by post graduate
education in paediatrics and obstetrics for practising
physicians; and in New York and some other cities minimal
standards for maternity services are enforced as public
health regulations ", ( Martin, J.W. 1945 ), Similarly,
McNeil attributes the low death rétés in four of the leading
towns in the United States, New York, Chicago, Philadelphia
and Detroit, to " active planned concerted action between
the public health authorities, the maternity hospitals and

the general practitioners " and he cites the campaign in

Chicago against prematurity as the culmination of preventive
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measures which reduced the infantile mortality from 74 in
1925 to the low figure of 34 in 1938 ( McNeil C. 1942 ).
In a note on the trends of infantile mortality in Greater
London and New York between the years 1938 and 1942, Stocks
remarks that at no time did the London rate reach the lower
levels of New York; that, in fact, as shown in Table 2, in
1942 the London rate ( 46.6 ) was 62 per cent above the
New York rate ( 28,8 ) ( Stocks, Pa 1944 ),
TABLE 2 ' |

INFANTILE MORTALITY RATES per 1000 LIVE BIRTHS

LONDON and NEW YORK 1938 - 1942

YEARS GREATER LONDON NEW YORK  Gel.percentage of N,Y,

1938 49,8 38,3 130
1939 43,7 37,1 118
1940 46.9 34,9 134
1941 52,1 30, 8 169
1942 46,6 28,8 162

These figures for New York,and those previously quoted for
certain countries with similar low infantile mortality rates,
Awould suggest that in this country even at the present time
there is a lack of integration between the medical and
administrative services, preventing that continuity of
supervision of the mother and her infant, personally and
sociologically, upon which a reduction of maternal as well

as infantile mortality depends. Until there is that
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integration, the 4differences in rates and the speed of
their fall will vary, in different couniriss and cities,
with the facilities provided and utilizzd snd with the
conditions of life within each countryv. ¥oolf and
Waterhouse have stated that " everv authoritv agress that
infantile mortality falls steeply with improvsd standards
of living, housing conditions, education, rublic haalth
and sanitation ". ( Woolf, B. and Waterhouse, J. 1945 ).
The citations to American vractice ( page 13 ) ”
have indicated that the improvements in the crude
infantile mortality rates in that countrv owe much to
the close correlation of the purely medical and environ-
mental influsnces. In this country, on the other hand the
comraratively unfévourable leval of the rates would ssenm
to imply, inter alia, that the association of thesse
influences as material factors in control are not fully
aypreciated. It is my purvose to emphasiss this voint
and to insiét on the need for much closer attention to

the integration of these influences in an approach to the

problem..

,
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4, THE DWLUENCE of SOCIAL VEDICINE on INFANTILE MORTALITY.

T o vm

In spite of the somewhat unfavourable comparative
infantile mortality rates, there is little doubt that in
this country the practice of medicine -~ curative and
preventive - has achieved a standard of peifeotion
ﬁnrivalled in any other country, and in the field of Social
Medicine it is in the forefront. Under the proposed
legislation for Social Insurance and a comprehensive
medical service further great advances are hoped for,
including a further reduction in infantile mortality.
Towards this, active and vital contributions can be made

1, by Central and Local Government, guided by leaders
in Social Medicine, to ensure good housing in well
rlanned cities and rural areas, with modern
sanitat ion, adequate water supplies and improved
standards of living,

2. by educationalists, to ensure a wider knowledge
lamong the people of the principles of healthy
living, and

3« by the medical profession - the specialist, the
’hospital consultant, the local authority health
services and the general practitioner - to ensure
the better care of the mother and her child " at
all times, in health and in sickness ",

Much has already been achieved by previous social

legislation, for to-day the infantile mortality rate in




17.

England and Wales is below 50, In 1900 it was three times
this figure. Since infantile mortality is commonly
regarded nowadays as one of the most sensitive indices of
the existence of health consciousness in a community, its
reduction represénts success over poor environmental
conditions, in the field of Preventive Medicine and better
protection of the lives of individuals within the community,
in the field of Social Medicine. This sociological
interest in the individual began with the Health Visitor
arranging for the care of the expectant mothers at cliniecs
and supervising the care of infants in their homes. of
late years the Health Services have widened their éocial
field and undertaken the supply of proprietary milk products,
of vitamin supplements, of layettes and creches and advised
on coupons and points, and provided day-nurseries.

These represent advances in Social Medicine directed
to protect the health of the mother and her infant from a
time even before birth. They therefore cannot fail to
have an important influence on further reductions of
infantile mortality. Indeed, it is to these achievements
that much of the saﬁisfactory present day rates is due,

Much more still remains to be done and closer
liason between social, preventive and curative medicine is
the keystone of the problem. As will be demonstrated
later, the study of the cauées of death confirms this,

Deaths occurring in the first month are mainly, in origin,
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ante-natal, and improved maternity services and nursing
care of the premature infant would prepare the way for
progress towards their reduction. The causes operating
from the end of the first month to the end of the first
year are chiefly attributable to respiratory, infectious
and gastro-intestinal diseases; they are dependent more
on environmental than intra-uterine factors, of which
overcrowding and poor housing conditions, faulty infant
feeding and inadequate diets are the more important.
Each group of causes, though basically different, ié
inextricably linked with the preventive, curative and
social aspects,. When its treatment is properly

integrated, stable rates at a lower level may be expected,
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PART IT - The SCOPE of the INQUIRY,

5. A PRELIMINARY SURVEY of the EXTENT and SCOPE of the
RESENT INQUIRY,

Fifty years ago, in this:district, namely in 1895, the
infantile mortality rate was 140. At the beginning of the
present century it was 165 and by 1920 it had fallen to a
low figure of 48S. This was a phenomenal rate, for it had
never previously been below 84 (1914) and only the year before
(1919) it stood at 98. The speed of the fall during the
first two decades of fhe twentieth century was slightly less
rapid than that of England and Wales and the rates were
subject to much greater annual fluctuations ( Appendix -
vage 2 ). As examples of these the following table gives

some comparative figures.

TABLE 3
SOME INFANTILE MORTALITY RATES 1900 - 1920
YEARS BIDDULPH URBAN DISTRICT ENGLAND and WALES.
1903 98 132
1906 166 132
1909 | 127 109
1912 » 110 95
1915 90 110
1918 119 o7

It is worthy of note that in only six years in England and
Wales between 1900 and 1920 and in nine years in this area

were the infantile mortality rates lower than 100 per 1000
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registered live birthe., Bearing in mind the statistical
fallacies of small numbers, no further corment will be made
on these figures beyond stating that the local rates
corresyponded with those of the country as a whole and each
was very high, judged by present day rates of mortalitys

The study of infant deaths since 1920 forms the .
subject of this thesis and particular attention is directed
to the deaths of infants occurring under the age of one
month, that is, in the neo-natal period.

The material that is available hés determined the
extent and scope of the study. I have been able to
assemble data which permit infestigation and discussion
of the following problems.

1. The crude infantiie mortality rates.
2. Stillbirths, neo-nstsl and post-natal mortality
’ rates,
3. Sex iﬂcidence in infantile mortality.
4; Infantile mortality during the war years 1939-1944,
5; The effect of multiple births on infantile
’ mortality.
Ba Illegitimécy in relation to infantile mortality.
7; An analysis and study of infantile mortality by!
’ certified causesof death.
8. The effect of the order éf birth on infantile
" mortality.

9. ZEconomic and social factors in infantile mortality.
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1. THE CRUDE INFANTIiE MORTALITY RATES ,

‘ The period of 25 years, which the inquiry covers,
has been selected because any shorter period
would involve numbers so small and quantitative
rates so few as to have little statistical value.
By comparison, countries, cities and large towns.
can supply ample clinical and statistical data for
periods as short as one year or a quinguennium,
from which a valuable scientific contriﬁution can
be made to the subject, Even over the periocd

~»choseh, the total infaﬁt deaths numbered only 273,

of which 148 occurred in the neo-natal period and
105 in the post-natal period, In addition, there
were 167 stillbirths, making & total of 440 foetal
and infant deaths. These numbers are adequate to
a reasoned discuséion of the trends of mortality
and to comparison with other areas; and a period
of 25 years is ample for a close study of the crude
infantile mortality rates. The time factor does,
however, prejudice full iﬁvestigation of all the
problems. For example, there is very little data
availablé, from the records, of birth weight and
a lack of full clinical data on the health of all
expectant mothers. Indeed, seldom do we find in
the published litérature, material that permites an

attack on all, or even many, of the problems within
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the scope of oné contribution. More often a
selection is made by the investigator according
to his aptitude and previous training and to the

opportunities for research at his disposal.

2. STILLBIRTHS, NHEO-NATAL and POST-NATAL MORTALITY RATES,
| The division of the mortality rates into their

neo-natal and post-natal components and the analysis
of them vrovide important indications of the trends
of mortality. The first year of l1life has been
separated bnycNeil into periods which he terms
" the first three ages of childhood " ( McNeil,C.
1943) |

(1) the first, from birth and including birth
to the end of the first month is termed
the neo=-natal period,

(11) the second, from the end of the first month
to the end of the sixth month, and that
relevant part of the third age, from then
to the end of the first year are together
.termed the post-natal period.

Deaths occurring at or before birth are designated
stillbirths or foetal deaths. It is important

at this stage to refer to the data which are
available locally for their study. Foetal mortality

is considered an essential part of neo-natal

mortality. The data for stillbirths in this
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district are incomplete., They are, of course
unobtainable before the’compulsory notification
of stillbirths was introduced in 1827. Statistice
are avallable since 1929 only, but thére is a lack
of clinical material, It has, therefore, only
been possible to deai with the problem from the
statistical standypoint and relate it to the neoc-natal
rates from 1929. This is regretted and militates
against a compléte interpretation of the neo-natal
mortality. I am fully cognisant of the similar
ante-natai and intrepartum hazards resvonsible for
foetal and a proportion of neco-natal deaths, and of
the need to relate the aetiology of one to that of
the other and to eonsider them as one problem.
Indeed, McNeil in & paper on " Prematurity and the
High Scottish Infant Death Rate" insists that any
inquiry into neo-natal mortality which does not
include stillbirthe is incomplete ( McNeil C, 1942),
Also, no information is available in local arinual |
reporta‘(Craig, Je 1929 - 1939) tc indicate the age
of maturity in the stillborn. The official
certificate under the Bifths‘and Deathe Registration
Act 1926 merely states that the maturity is more than
twenty eight weeks. The law permits the issuing
certificate to be signed by the attendant midwife,
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often without medical supervision, and so neither
a maternal nor foetal cause is recorded for future
reference. The statistics then, so far as stillbirths
are concefned, are based mainly on the returns to the
Sanitary Authority from which numbers, rates and sex
incidence have been extracted. Those of neo-natal
mortality among live births héve been the subject of
a careful field investigation and data of mortality
rates are presented ard reviewed at different ages
of death within the first month. Similar separation
and study of the rates of mortaiity have been
undertaken for the entire post-natal period, The
trends of mortality are therefore accuratel& assessed
over the years covered by the inquiry.

3. SEX INCIDENCE in INFANTILE MCRTALITY,

I have included figures which permit of a short
survey of sex incidence and have compared the local
ratios with those of the country as a whole,, The
Preponderance of male deaths, and the supreﬁe
importance of securing the survival of the female
in order to procreate future generations, emphasise
the need for improved preventive measure to combat
infantile mortality,

4. INFANTILE MORTALITY during the War Years, 1939 -1944.

IR B ol e -

The trends of infantile mortality locally during
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grouped respectively as dangerous and reaception

areas. Infantile mortality was apvarently

“influenced to some extent by the war conditions

rrevailing in varticular raxrts of the countrv.

¢

This district was classed as a recerpt T S8

ﬁl

The EFFECT of MULTIPLT BIRTUS on INTANTILE JMORTALITY

and
ITIRGITIMACY in relation to INFANTITT IORTALITY.

The effect which multiple births have on infantile
mortality and the influence of illegitimacy on it
have been discussed, and compared with national
statistics. Where they have not ssemed to influence

mortality, the reasons for this have besen stated.

The difficulties in estimating fostal mortality

1]

associated with plural pregnancies arise from the
same factors which presclude a full assessment of the
general problem of foetal deaths to which reference
has already been made, (page 23).

An ANALYSIS and STUDY of INFANTILE MORTALITY by the
CHERL 17 IED CAUSES of DEATH,

The causes of infantile mortality snalysed in this
inquiry are the certified causes extracted from ths
ath certificatea Thev have bsen fully discussed
in relation to théix sffect on the cxude mortalitw
rates and in ths two major components of the crude

Tates, Attention has been directed to certain
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imperfections in the methods of certification
and to the difficulties which arise, during
research, in correlating the stated ( usually
clinical ) causes of death occurring in domisiliary
practice ( and by far the greater number of deaths
was certified from this source ) with the anatomical
causes published in hospitzl reviews, Opportunities
are more favourable in practice for t-’ne accurate
diagnosis of post-natal causes of death than of
neo-natal causes, It is to be remembered that the
Registrar-Genexai is dependent for his statistical
data of.infant deaths, on the certified cause which
he extracts from the death certificate, the
information on which is supplied largely by general
practitionerg, who have usually little or no
facilities for establishing a post-mortem diagnosise.

8. The EFFECT of the ORDFR of BIRTH on INFANTILE MORTALITY,

Information on the serial order of birth in relation
to infantile mortality is based heres on figures
arrived at after a diffiéult field inquiry, The
system of birth registration per se in thié country
vrevents conclusions being reached on this problem,
No reference to birth order is made on the birth
certificate such as is to be found in the United

States of America. Birth order is, however, known

to affect nso-natal mortality, therefore I have
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considered it Worthy of inclusion in a district
investigation, in spite of the difficulties
encountered in obteining sufficient statistical

evidence,

9. ECONOMIC énd SOCIAL FACTCRS in INFANT ITE MORTALITY,
’ The period selected has enabled me to review
infant deaths over varying veriods of industrial
change, through prosyerity, unemployment and poverty
to more stable conditions and returning prosperity,
namely from the immediate post war period of the
1914-1918 War to the present time; and tc discuss
them in relation to social conditions, designated by
the Registrar-General as Social Class Mortality,
(Registrar-General - Decennial Supplement 1931),
It forms an important section of a work of this
kind within an industrial working class district.
One of the advantages of a field inquiry within a defined
administrative area is that the investigation deals with
- infant deaths drawn from a cross.section of the population
and not merély from a section of it as does, for example,
a hospital, where figures from a high proportion of
abnormal and emergency cases may give a false, or at least
exaggerated, impression of the incidence of pathological
statese. It is true to say that the aggregate of hospital

reviews forms a very substantial part of the total
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published information available on the subject. Fewér
investigations have been conducted under field conditions
in cities, towns or rural districts, These generally
cover a period of one year only, namely the International
Inquiry (English Section) on Infant Mortality in Sunderland
and Croydon and in selected rural districts of Stafford-
shire and Oxfordshire during 1927. ( Campbell,J, 1929,)
the studies of Cruickshank in Glasgow ( Cruickshank J.N.
1830) and that of 8pence and Miller into infantile
mortality in Fewcastle-upon-Tyne in 1939 ( Spence, J.C.
and Miller,F.W.J. 1941 ), Hospital studies, in general,
cover longer periods and deal with the more highly
specialised sections of the problem such as the anatomical
causes of death confirmed by necropsies, ( Bundesen, H,N,
et al., 1938; MacGregor, A.R. 12943 ) the hospital care of
the premature baby, (Crosée,v. Mary 1945) the effect of
various analgesic and anaesthetic agents on the survival of
the infant, (Lund,J.C. 1942) the prevalence of infective
processes in institﬁtions ( Benians, T.H.C,1943) and
dietetic experiments on the importance of the expectant
mother's nutrition ( Ebus, J.H,, Tisdall, F,F, and Scott,
W.A. 1941; Utheim-Toverud,K., 1939), Field investigations
cﬁnfine themselves more to ﬁhe studies of rates of
mortality, comparative mortality rates, ( Martin W,J,1945)

age incidence and sex factors, and the influence of
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of climatic, environmental and social conditions and
the birth rate, on infant deaths.

It is with these last considerations that the
major part of this work is concerned, for " the infantile
mortality rate is probably the best index we possess to
the social circumstances of an area, for the rate tends to
be higher. in places where bad housing, overcrowding,
defective sanitation, coupled with maternal ignorance
and neglect, are found ",(Jameson,W.W, and Parkinson,
GeSe. A Synopsis of Hygiene 1939) . i have made use of
hdspital statistics sufficient to relate them to the
problems of infantile mortality within this district.
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Be. The BIDDULPH URBAN DISTRICT,

1. SITE.

' The Urban District of Biddulph, a coal mining
community in which this investigation has been
carried out, consists of the ¢ivil parish of that
name, lies wholly within the administrativg County
of Stafford, one of the West-}idland Counties of
England, and occupies its north north-west corner
adjoining the Cheshire border. The County is
largely industrial. (Appendix; rages 3 and 4

2. ACREAGE, ‘

’ The district has an area of 6674 acres, or a littl
less than 104 square miles, plus 30 acres covered by
water ( Craig, J. and Ferguson, J. 1928-1945 ) and
has incressed by approximately onme third in the
fifteen year period 1920-1924, There has been no
increase in the acreage since11934‘ The acreage
relative to that of Staffordshire and of Staffordshire
to England and Wales is represented diagrammatically
in Appendix page 5 .

3.NATURAL FEATURES. |

It is a distric£ of hill and vale. The chief
natural feature is the Biddulph Valley, fan=shaped
and embracing two-thirds of the area, The fall of
the valley is towards the northern of narrow end and

the gradient falls over a distance of 3% miles from
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a maximun of 671‘feet at the southern end by gradations
through 630 feet, 550 feet and 500 feet, in the
populous part of the villege to the Cheshire boundary,
where it is only 370 feet above the water level at
Liverpool,

The conépicuous west side of the walley rises in a
millstone ridge to 1092 feet, and along the east side
another millstone ridge runs due north attaining a
maximum height of 1017 feet above sea levels The
western ridge acts as a watershed between tﬁé Dane-
Weayer-Me}sey'Rivers' system and the Trent water system,
The drainage of the main valley runs to the River Daneb-
and by way of the River Weaver to the River Mersey
and the Irish Sea. A strip on the east and west
drains to the Rivér Trent. This river rises on the
eastern millstone ridge, ﬁamed Biddulph Moor, end runs
by way of the River Humber, intc the Noxth Sea. The
elevations of from 1017 feet to 1092 feet and the
surrounding hills may be regarded as the most westerly
offshoots of the Pennines,

CLIMATE, t

The district is exposed to the north winds. The
rrevailing winds are south-westerly but most’of the
district is sheltered from these. The eastern

millstone ridge is exposed to the east winds which

frequently preveil between January and March, while

the valley is ill-rrotected from north anéd north-west
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winds, Heavy snéw storme with deep drifts are
commoﬁ in winter, The mean annual rainfall over
17 years, for Which figures are available (Craig,J.
and Ferguson, J. 1928-19458), is 35,65 inches and,
although an excessive rainfall is ﬁot a characteristic
of the district, periodic heavy rainstorms are recordeé
and a feature of the weather is the number of dull
sunless days. The summers are either very hot and
dry, or very'wet.
5. GEOLOGY, ’
The NorthStaffordshire coalfield is triangular
in shape with the apex just falling intc the Biddulph
valley, and its base extending to 10 to 12 miles south
beyond the administrative boundary and including the
North Staffordshire " Potteries ", The strata rest
on the millstone ridges ard have 5 definite dip to
the sbuth, althcugh the general surface of the valley
slopes towards the northern gap. Originally, the
gritstones and coal measures wefe horizontal but now
they dip from north to south in the Biddulph valley
where there are numerous outcrops. The measures
¢f the Biddulph Trough basin are éradled between the
two millstone grits. ( Appendix yoge 6 )

6« POPULATION,

The district has undergone an industrial

urbanisation in the past 60 years. Taking the census
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figures alone, the population shows increases from
5,290 in 1881, to 6,247 in 1901,7,425 in 1911,
7,936 in 1921, 8,346 in 1931, The Registrar-
General's mid-year estimate for 1941 was 9,597 and
for 1945 10,310. The grayh (Appendix page 7 )
plotting the gréwth of the population and its
relation to the number of inhabited houses, shows
& gradval but steady increase in population between
1921 and 1830 with a drop in 1926 and subksequently
in the triennium 1931-1933 when "preceding vears
of industrial unrest and unemplovment caused migration
to the adjacent rural districts and towns and to the
Yorkshire coalfields", ( Craig, J.1933)% The rapid
increase in 1934 folléwed a boundary extension, when
an adjoining rural parish was added to the original
district; the subsequent rises followed the building
programmes of 1933-1938,

7. ECONOMIC POSITION,

Coal mining has always been the staple industry.
There is one colliery locally, employing between 800
and 900 males of all mining occupational orders, and

employment is available for a further indeterminate

number at adjacent collieries beyond the administrative

boundary, The miner is indigenous, coming from a

long line of colliers, Until 1926, a large iron and
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steel works adjoined the local colliery but finally
closed down in 1928 and never re-opened as such,
In 1937, the buildings were reconditioned and
engineering shops for general engineering and the
manufacture of mining machinery were opened on the
site, and have prospered considerably during and since
the war years, finding continued employment for some
400 of the male population, The iron works
originally employed 500 méﬂ of all ages, prart of whom,
in the older age groups, formed a "hard core" of
unemployment during the 1930s though some 200 of the
younger men, mostly married, found irregular employment
in the coal mines, in house-building and non-skilled
occupat ions. Other subsidiary sources of emplovment
are sandquafrying, rivbon manufacture-and the
provis%on of public services. It was estimated in
1938 (Craig, J.1938) that thefe was an insured population
of 3590, of wﬁich 300 were women, During the years
1941-1945 there was an average erﬁployed ropulation of
3000, of which 450 were women ( Ministry of Labour and
Yational Service 1946)(' The district has alwayvs found
employment for the maxiied and unmarried female
vorulation though not with the regularity of male
employment.,, In the industrial employment of women,

many continue to work after marriage or, after many

7' Ministry of Labour and National Service,Biddulph -
Personal Communication - July 148
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years of household duties, return to local industry.
Fustian or velvet cutting was for many years a small
but stable local industry. It began to decline
about 1932; by 1938 it had completely ceased and
has not been revived, Silk mills in the adjacent
town of Congleton emﬁloy many married women and girls
in the manufacture of uncoated textiles. During
the war years female employment was maintained at
& high ievel in local Royal Ordnance Factories. In
periods of depression ard unemployment it becaﬁe
econonically necessary for many young married women
to seek gainful employment either to suprplement the
family income or to maintain the entire home. This
was particularly so in the decennium 1926-1935,
whereas it was the urgent demands of the war effort
which compelled full employment in the quinguennium
1940-1944, The occupation of fustian cutting was
an arduoué one, s8ilk and allied trades less so.
Although the peak rates of infantile mortality.
occurred within this decemnium, namely 115 per 1000
live births in 1928 and 102 per 1000 live birthe in
1931, the lowest rate ever recorded also occurred
in this period namely 25 per 1000 live births in
1830. The relation of the employment of married
womeﬁ in industry to infantile mortality is discussed

in the section dealing with economic and social
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factors. House building between 1933 and 1937
provided temporary employment for males of all
ages and lowered the level of unemployrent from
40 per cent at which it had stood since the closure
of the ironworks in 1928, to about 25 per cente.
{Craig, Je. 19368). TFarming is carried on throﬁghout
the district. There are only a few moderately laxge
farmse, The’large majority are smellholdings occuried
by coiliers and cultivated by them and their families,
sc that the number of farm servants 1s not grezate
Many properties are in a poor state of repsasir and
require modernising. The district as a whole is
industrial with a rﬁral belt on its eastern and southe-
eastern outskirts. The poprulation is scattered over
various villages énd hamlets ard is mainly of the
working class, male skilled workmen forming the
lergest group of employed lebour. The district has
suffered periods of extreme roverty especislly in the
middle and late nineteen twenties, but has prosyered
more steadily in the past ten years, with a high level
of employment coinciding with the war years, 1940-1945,
8,GENERAL SANIT/RY CONDITIONS . '

1. WATER SUPPLY,

93.8 per cent of the houses have a piped supply
of water from public water mains direct to the

rremisese At the year ending 31st December 1€45
there were 2,747 inhabited houses in the
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administrative area of which only 1569 were without a
riped surrly. These are serviced from wells and
spx inge, and ére all situated in the rural parish
transferred in 1934. (Ferguson,J.1945), The principal
water surpply througﬁ the distribuﬁing maing is derived
from two sources (1) underground springs in the first
millstone grit and consisting of a well and pumping
station, and (2) natural springs delivered by
gravitation to an open reservoir having & capacity of
166,000 gallonse, The water is delivered to the
consumer by graéitation after pumping to this reservoir
end to a covered reservoir with a 188,000 gallons
capacitye, It has been adequate for all domestic
and indu;trial needs until July 1941; intermittent
ghortages have been apparent since then due mainly tc
decreased yield. The surplies have been chlorinated
since July 1944; The quality has always been excellent
bacteriologicaliy and chenically, excert cne small
suprly which had a solvent and erosive action on lead
until July 1944, when the necessary hardening plants
were laid down. No deaths have been recorded in the
district from iaad rolsoning either from this source or
from employment in the adjacent pottery towns where,
for many years, it was one of the major causes of

srecific occupational mortality.
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2. SEWAGE and SEWERAGE,

The water carriage system and sewage disposal

works were laid down in 1900 and only minor additions
have been made since, but not all the district is
connected direct to the sewage works, owing to
inadequacy of water storage. The conservancy
system prevails in old propérties even in the central
area and the sewage works are seriously overloaded and
the effluent unsatisfactory. Many of the properties
erected between 1933 and 1938 are sewered to cesspools.
The provision of a complete water carriage system with.
extended sewage disposal facilities is one of the major
needs of the district, Of the 2,747 inhabited houses,
1,507 have approved wéter closets, 261 of which are
sewered to cesspools; there are 1,184 vrivy pails and
51 privies., Only a few privies and privy pails are
converted éo water closets annually and the Local
Authority makes no contribution towards the cost of
conversion. ( Ferguson, J. 1945 ). The properties
without water carriage hafe theirAsewage disposed of
by direct labour.

3. HOUSING. ‘
’ The housing of the people has not kept pace with
the natural and migratory increase in the population

during the past 25 years, except in the 19331937
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reriode There wsré many cases of ovgrcrowding in
the twéntieﬁ, 4e7 per cent of overcrowding in 1935
and aprarently éubstantial overcrowding during 1940~
1945 when, indeed, few young married courles had
homes of their own, though no actual figures are
available for this vreriode The building boom of the
thirties provided 845 newlhouses of 2l1 tvres, many

poorly constructed and none to rent. Many of the

‘older properties are in constant need of revair mainly

from defective brickwork and dampnesc. Local
authority or council houses constructéd between 1924
and 1927 number 186 and absorb about 800 of the
povulation. The average number of inhabitants per
house occupied Wworks out at 3.71 (193¢), was 3.61 in
1938 and 4465 iﬁ 1927 and as high as 5.1 in 1922,
Congestion; however, is noticeable at the present time,
in many houses, in spite of the most recently available
figure of 3.7l.

GENERAL HYGIEKE.

The general health of the people is reascnatly
sgtisfactory. Tuberculosis has not increased bevond
a normal variation. In the last decennium the standsx
of living has impr&ved. Wages are not high, though

they have been increased and are stabilised in the

2
i
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mining industry and there are alternative trades and
occupations,. Wherever there is employment of married
women among'the working classes the family income is
kept well above subsistence level, There has been no
widespread unemployment since 1936.
MIIK, |

The conditions for the handling and distribution
of milk are not ideal but have improved during the
past 25 years. The district has many local retailers.
Most of the sﬁallholders send their bulk supply out
of the area for pasteurisatibn. One large firm
supplies pasteurised milk to its customers. There
is only one farm with a Tuberculin Tested herd. The
majority of retailers are accredited dealers and a
few are still permitted to sell unclean milk., There
is need for extensive reconditioning of premises and
facilities for cooling milk and sterilisation of
utensils, None of the smallholdings in the rural
part of éhe area has a piped supply of water. Breast
feeding is attempted by all mothers except a small
minority; econmomic hardship, faulty maternal diets,
ignorance and carelessness and the employment of
married women in industry are the common causes of
eﬁxly weaning, Generally speaking the lower in the
social scale fhe more difficult it is to persuade the

mother ante-natally and in the puerperium of her



9.

10.

42,
responsibilities towards her infant.

INTELLIGENCE,

Prior tc the introduction of road transport in the
1920° the district was practically a 'closed' area,with
access to the towns a day's journey. Such social
activities as existed centred in thé church halls of the
various denominations. Although public education has
been general since 1840'and there are four elementary
day schools, adult education at evening classes was
unknown until 1625 and these facilities, together with
access to secondary and technical échools in the adjoining
towns, have materially increased the level of intelligence
of the adult population.

PUBLIC HEALTH ADMINISTRATICN.

( A diagrammatic tabulation of all essential public
health, hospital and medical services supplying the area
is included in the appendix, page 8 ).

The district Medical Officer of Hedlth is a part-time
official - a general practitioner - responsible tc the

local Sanitary Authority for the general sanitary

administration of the district, This has been the

practice for the past fifty yeérs. There is one
Sanitary Inspector who, until 194i, was employed in a
part-time capacity, but the arpointment is now full time,
The County Medical Officer of Health is responsitle for
the special health services namely Maternity and Child
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| confinementé were carried out in the patients' homes,,
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Welfare, School Medical Services, Tuberculosis and
Venereal Diseases. There is close co-oreration between
the County and Local Authorities. There is one County
Welfare Centre within the area, with a County Health
Visiting Committee and two full time Health Visitors
who reside locally. The Welfare Centre is housed in
one of the church ﬁalls and has no facilities or
equipment for special work, It was established in 1919
under the Maternity and Child Welfare Act 1918 and one
session of two hours each week is devoted to ante-natal
and infant welfare work. In addition, visits are paid
to expectant mothers and to children under one year, and
advice given,
MEDICAL and ﬁOSPITAL SERVICES.

There are no maternity or other hospitals within
the area. Domiciliary midwifery is widely practised,
The popuiation is served by three resident general
practitioners, one to about 3,500 of the porulation,
and four resident midwives, one of whom combines district
nursing in the rural area. There is no district nurse
responsible for general ﬁursing in the urban portion

of the area., Until fifteen years ago all normal

¥ow there are facilities for the hospital care of normal
private cases, but not for normal hgspital class patients,

Specialised obstetrical help is obtainable under the
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Midwives' Acts 1918 and 1926 for all abnormal cases
irrespective of their economic position, and with
general-hospital facilitiss where necessary. Two
consultant obstetricians appointed by the County Council
under these Acts serve a population of almost 100,000,
There are no special domiciliary facilities for the cére
of the premature infant and no nurses or health visitors
specially trained to deal with this problem: nor is there
any unit attached to the neighbouring hospitals which
provides separate accommodation for the prematurs baby.
There is a lack of adequate provision for the hospital
care of pregnant women, There is no maternity hospnital,
except a private annexé of 20 veds to one of the general
hospitals, which receives only private ' booked cases'
for confinement, under the care of the family doctor.
Obstetrical emergencies are admitted to one of the géneral
hospitals, 10 miles distant and to one cottage hospital,
12 miles distant, where their treatment is supervised by
obstetrical specialists, To these hospitals also are
admitted ante-natal amd'puerperal morbid cases but then
only to the general wards. The Public Assistance
Institution,9 miles distaﬁt, receives only those patients
referred through the public assistance office. They are
attended by the medical officer of the insﬁitution, who
is a general practitioner, He has facilities for

obtaining the services of an obstetrician under
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arrangement with the County Council.

There is no children's hospital‘nea:er than
Manchester 30 niles distant and it is little used by
vratients from this district. Two wards are set sside
for the care of children and infants in each of two of
the Stoke-on-Trent general hospitals and they are under
the supervision of consulting surgeons end physicians.
Iq these hospitals there arxe specizsl departménts cf
ophth&lmolpgy, oto-rhino—laryngology, dermatology,
radiology, gynaecology @énd pathologye All other
medical work in the general hospitalé is carried out
by general rhysicianz. There is no paediatrician
attached to any of thé general hospitals. Orthopaedic
work is carried out in one special hospifal of 30 beds
and in addition two wards in one of the general hospitals

sre utilised for this specialty.
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DEFINITION of TERMS,

Before proceeding with the detailed statistical study
of infantile mortality, it is important at the outset to
have certain uniformity of definition of the terms used
in that study. By so doing, comparison of records will
thereby be reﬁdered reasonably accurate and will not be
nullified by a multitude of definitions applicable at
any time to any community.

Although there 1s no unanimity in certain definitions
there is, in others, an accepted standard which is of
universal application. Of these latter, reference has
already been made to dne of them, namely the infantile
mortality rate,.

The infantile mortality rate is the number of deaths

of infante in & community under one yesr of age per 1000
registered live births,. It is calculated annually as

follows :- x 1000

FANT DREATHS duri
INFANTIIE MORTALITY RATE =it DRATHS during the year /

NUMBER of LIVE RORN INFANTS
registered during the year.

Strictly speaking one year's rate is not comparable with

those of other years unlesc the birth rate remains fairly

eonstant. All the infantile mortality rates in this
study are obtained on the basis of the deaths under one
vear in the course of 2 year and the births in the course

of the twelve months in which the deaths occurred, In

all years in England and Wales, except 1¢21,the infantile
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mortality rates have been calculated in this way and
therefore permit of a recognised precise basis of
comparison of mortality rates elsewhere.

The neo-natal mortality rate is the number of infant

deaths registered under one month of age per 1000

registered live births.

The post-natal mortality rate is the number of deaths

registered between one and twelve months of age per 1000
registered live births,.,

An infant in vitél statistics is recognised as a
‘ child under the age of one year,

Infantile mortality is the death of a child under

one year of age.

A stillbirth is defined in England and Wales under

the Births and Deaths Registration Act 1926 (16 and 17.
Geoe5,C.48) Section 7 (2) (1) in the following terms :
. 'étiliborn' and 'Stillbirth' shall apply to any child
which has issued forth from its mother after the twenty
eiéhth week of pfegnancy and which did not, at any time
after being com@letely expelled from its mother, breathe
or show any signsof life. "

The neo-natal#period is synonymous with McNeil's

"the first age of childhood" (McNeil C. 1943) and comprises
the first month of life and includes birth. His plea

that it should include stillbirths has been adopted in this
inquiry.
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The terms premature birth, prematurity and premature
baby, in their strict sense, should include all infants
born before they have reached full maturity (Crosse V.
Mary 1946) These are tooindefinite for precise comparison
of records, so the recommendation by the International
Committee of the League of Nations at Geneva in 1937 that
" any infant weighing 5% 1bs or less at bhirth is regarded
as a premature baby regardless of the period of gestation"
is now the generally accepted definition and is the one
used here.

Social Class, in its relation to infantile and

oécupational mortality, has been defined in England and
Wales by the Registrar General in his Annual Review of

1911 and his Decennial Supplements of 1921 and 1931,

Using the census returns of these years he grouped males
and females according to their occupation into five social
classes,, These occupational orders indicate the father's
social étatus in relation to the mortality of legitimate
infants, or tha& of the mother when the infant is born

out of wedlock. The pertinent local occupations within
each social class are detailed in the section of this

study dealing with economic ani social factors in infantile
mortality, Occupation alone is not thought directly to
influence'infantile mortality. " It may be stated as a
broad generalisation that 1nfént mortality depends in the
first place on physical and mental selection of the parents
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. Which are responsiblé to a large extent for the inherited
physical stamina, the scale of income, the diet and other
attention given to the infant, and to a slighter extent for
the housing conditions, all these factors being collectively
expressed in the social classification. " ( Registrar-
General's Decennial Supplement 1931 ). The social
classif jcation used in this study is 5ased on that in
Table 4A of the Registrar-General's Decennial Supplement,
England and Wales 1931, Part IIa Occupational Mortality,
( pages 220-226 )e This permits comparison of nationai
and other recorda; Broadly,the five social classes are :-
Class I Thé upper, professional and middle classes,
Class II The lower middle classes,
Class ITI All skilled workmen.,
Class IV Semi skilled labour.
Class V All unskilled labour.

The subject matter of this thesis is such that it
does not deal with the more controvemial aspects of
definitions. For example, there is no precise or accepted
definition éf upprer and lower weight limits for premature
stillbirths or a lower weight limit for premature live
births, which McNeil advocates. (McNeil,C. 1942). Nor
is there agreement on minimum #eights whidh would Justify
a definition of previable or abortion. Henderson suggests

birth weights below 1250 grammes should be considered
previable, (Henderson, J.L.1945) but Baird argues that "since
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some infants of this Weight survive and many live for days
they can hardly be classified as abortions " ( Baird, D. 1945).
He agrees with McNeil that there is a better case for ﬁaving
a lower weight limit for stillbirths. As recently as 1938,
Ronsheim classed all infants born beﬁween 28 ard 38 weeks as
premature if they weighed less than 5% lbs (2400 grammes) and
all others as full term irrespective of their birth weight
(Ronsheim,J. 1938) and De Lee observes that too often in the
past what c&nstitutes a stillbirth, a live birth and a neo-
natal death was apparently a matter of choice. (De Lee, J.B.
1938). | |

ft is apparent that there is need for international
agreement on many s8till disputed definitions within this
subject, though much more uniformity has been obtained in
the last decade, even if the last word on the subject has
not yet been heard,

In order to mﬁke comparisons as accurate as poésible
I have adhered in the text to the most genérally accepted
definitions. |
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The CRUDE INFANTILR MORTALITY RATES.

The crude infantile mortality rates, calculated
annually, serve as numerical indices which signify, over
periods of time, the trends of mortality.

In this iIndustrial area, with its population ranging
between 8000 and 10,000 inhabitants over the past 25 vears,
the level of the rates, and espscially any downward trends
are measures of the efficiency of the infant ﬁelfaxe and
other medical services, of the social and economic
conditions under which the people live and of the
effective co-operation of the mother in the practice of
mothercraft and maternal efficiency.

Their comprehensive investigatidn forms the focal
point from which the study of all the other practical
problems involved in infant deaths proceeds. Their
trends are, in the end, the important index'of improvement
or decline in the health standards within the area.
Before proceeding with the study of the local mort%lity
rates an indication of the trends of infantile mortality
for the administrative industrial county of Stafford is
important. The administrative portion of the county is
composed éf twenty five urban districts and ten rural
districts, excluding, of course, the County Boroughs.
Thirteen of the urban districts are mainly mining |

communitiss and three of the rural ones have important

coal workings within their boundaries. A comparative
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analysis of the couﬁty and national infantile mortalilty
rates sincs 1950 demonstrates that the county infant death
rate is slightly above that of the average for the countryas
a whole, ( Carruthers, W.D. 1944 )
TABLE 4 o

COMPARATTIVE INFANTILE MORTALITY RATES 1930 - 1945

STAFFORDSHIRE and ENGLAND and WALES.

YEAR, |  STAFFORDSHIRE. ENGIAYD and WAIES.
1930 64 | 60
1931 70 66
1932 69 65
1933 69 | 64
1934 57 ' 66
1935 66 5"
1936 67 59
1937 el | 58
1938 57 53
1939 | 58 50
1940 55 55
1941 63 59
1942 52 49
1943 50 s
1944 48 46
1945 n 46
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and each has shewn steady imorovement over the past
fifteen years. It would be unusual, in a district of
this type, to find a definite similarity in the annual
rates, closely comparable with those in the above tablse,
permitting any forthright opinion on the trends of
mortality. Much greater detailed study of the rates
is necessary to express opinions on them. In fact, no
such similarity is to be found. |

A close scrutiny of the graph plotted for the local
annual rates ( Appendix page 9 ) reveals that there
have been wide ranges of difference in the yearly figures
in the past quarter of a century. This is particularly
apparent in the first sixteen yeérs (1921-1938).
Disregarding the abnormally low rate of 25 in 1§30
f"which constitutes a record which may not be reached
again for many years" ( Craig, J. 1930 ), in only two
years were the rates below 50, aﬁd they were widely
separated in time, being respectively 48 in 1922 and
44 in 1934. In the majority of the remaining thirteen
yeaxrs the fateé were subject to wide annual fluctuations,
with high peaks in 1928 (115), 1931 (102) and 1935 (90),
Most of the rates in other years were above 50. Althouéh
it is apparent that there has been little or nd significant
improvement in the annual rates prior to 1936, some
amelioration has since taken place, namely in the

decennium 1936=-1945. It appeared probable from a study
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of the graph that the rate was reaching a lower, stable
level in the immediate pre-war years, for it did not
exceed 44 (1937) in the period 1936-1939, It suffered
rapid successive rises, however, in the ﬁext three years
(1940-1942). The figure of 56 in 1941, the highest in
this period; coincided with a period of maximum physical
and mental stress on the population, occasioned, no doubt,
by the unaccustomed system of food rationing, the 'shift!'
method of employment among female as well as male workers
and the strain of 'black out' conditions, Since then,
it has shown further Iirregular decline and in the last
year of the inquiry (1945) was only 38 per 1000 live births.
But although,broadly speaking, the rates have been lower in.
the last decade there are still annual fluctuations which,
if less violent, are yet unstable, They require closer
examinat ione This is undertaken‘in the investigation
of the compdnents of the annual rates. While it is
generally accepted that averages have'little statistical
value, the improvement in the crude rates in the past ten
years is given a certain weight when the mean values of
the rates in the two consecutive decennia, namely 1925-
1935 and 1936-1945, are examined, In the first, the
mean infantile mortality xate waé 71.2; in the second it
was 4547 This is a substantial difference, and is
accounﬁed for by the lower range in the rates for

individual years in the last decade. This is set out
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in the following table*

TABLE 5

33TFMTILE MCRTALITY H*TEAEI"OULPH URBAIT pi§TQJCTY,

1926 - 1935 1936 - 1945
YEARS . ___ RATES RATES YEARS
1926 72 33 1936
1927 71 44 1937
1928 115 43 1938
1929 64 37 1939
1930 25 57 1940
1931 102 66 1941
1932 61 58 1942
1933 68 28 1943
1934 44 53 1944
1935 40 38 1945

The standard deviation values in the respective
periods are 26.6 (1926-1935) and 15.4 (1936-1945). The
mean coefficien”t of variability has *remained fairly
steady, the values being 37.8 per cent (1926-1935)
and 35.2 per cent (1936-1945) indicating that as infantile
mortality falls, the relative disparity between the best
and the worst years remains unchanged.

A comparison of the local annual rates with those

of England and Wales (Appendix page 10 ) demonstrates

that the national rates over the period 1921-1945 were
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roughly within the same range, but were more stable and
showed a gradual and steady improvement. There were
no violent annual fluctuations, Although there is
room for further improvement, fhe decline from 83 in
1921 to 46 in 1945 must be regarded as favourable. It
represents the 1945 percentage as 55.42 of 1921, | The
corresponding local rates were 94 (1§21) and 38 (1945),
giving the 1945 percentage as 40,42 of 1921. Rising
national rates are recorded in the first two full ysars
of the recent war (1940 and 1941) since when there has
been a slow decline. The reduction in the national
rate over the war years, from 50 in 1939 to 46 in 1945
was much better than had been anticipated as the waxr
progressed.

Thus far, the investigation of the crude infantile
mortality rates has done nothing more than to indicate
the broad trends, and the evidence assembled suggests
quantitative rates which show in the graph plotted for
individual years (Appendix page9 ) a series of irregular
waves, the crest of each successive wave not always being
lower than that of the one before. It does, however,
suggest, apart from the abnormall& high peaks of 1928,
1931 and 1935 and a smaller high peak in 1941, that there
has been some progressive decline in the rate, bearing
favourable comparison with that of the country as a whole,
This is apparent over the yeamw 1932-1945, for in this

period the trough of the waves is on the whole much lower




87,

than the yearly trouéhs in the period 1621-1931, with
the excertion of the low rate in 1930, Too close &
study of the graph is apt toc be confuéing, for there
is an instalility about the rates which makes their
meaning difficult to assess. It is, however, reasonable
to infer that the trend is downward but fluctvating and
that this favourable lower range began in 1636, In
order to obtain a more precise, and less perpléxing,
assessnent of the local trends of mortality, I have
separated the twenty five year period into its five
component quinquennia and have plotted, (Appendix page 11 )
and tabulated the mean rates for each quinquennial period.
TABLE 6 ‘

INFANTILE MORTALITY RATES -~ RBIDDULPH URBAN DISTRICT.

QUINQUENNIAT, PERIODS 1921 « 1945

QUINQUENNIAL PERIQDS MEAN INFANTILE MCGRTALITY
RATES,
1921 - 1925 70
1826 - 1930 69
1931 - 1935 73
1936 - 1940 43
1941 -~ 1945 48

It is now apparent that in the fifteen year period 1921-

1935 the rates have remained uniformly high round a figure
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of 70, and that they do not vary beyond a maximum rangs
of 4. A marked decline begins in the fourth quinquennium |
(1936-1940) with the mean rate only 43, and is maintained
at a slightly higher level (48) in the last gquinquennium
(1941-1945).

The 1941/45 percentage of 1921/25 is 58455,

The 1936/40 percentage of 1921/25 is 51.42.

A comparative analysis of the rates of certain other
countries over the same quinquennia shows declining rates
in the successive five yearly periods. They are less
rapid than in this district,but each éhows some decline
since the 1936-1940 period, although the rate of the

decline varies,
TABLE 7

MEAN QUINQUENNIAL INFANTIIE MORTALITY RATES 1921-1945.,

1921~ [1926~ [1931-{1936~|1941-]1941-1945 .
1925 |1930 |1935 |1940 |1945 |percentage of
1021 - 1925,

- = g mam -

RBIDDULPH

BAN DISTRICT 70 59 "% 43 48 58455

TITED KINGDOM %8 70 85 59 4" 50425
ENGLAND AND

ALES "6 68 62 56 50 65479
SCOTLAND 92 85 81 75 59 75400
ITOR THRERI
IRRLAND 82 79 "8 nY "G 92, 85
UNITRD STATES 71 83 54 47 56019 7
of AVMER ICA :

(white porulation)

74 1938 - 1940 percentage of 1821-1025.
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Attention has already been directed to the
fact that there are thirteen urban districts in
Staffordshire in which coal mining is the major
1ndustry'(vide supra page 51). All are situated
in or adjoining the South Staffordshire Coalfield,
except Biddulph and the contiguous urban area of
Kidsgrove (North Staffordshire Coalficld); and the
municipal borough of Tamworth (Mid-Warwickshire
Coalfield). (Appendix page 4 )¢ YXNone has a
population’comparable with this distfict, except
Kidsgrove (14,080) and Tamworth (12,120), each of
which has in addition a rural or semi-rural belt
and subsidiary industriss, They are the onlj;
districts within the admiﬁistxative county suitable
for a useful comparative analysis of the crude infantile
mortality rates. The 'Black Country' towns of the
South Staffordsﬂire Coalfizld are all highly industrialised
with populations and annual live births ranging hetwesn |
two and four times those of this district. Each of
the three rural districts, previously referred to as
having coal mining as an important industry, has a far
larger population than this district and is therefore
unsuitable.for accurate comparison of the mortality rates.

I have, therefore, prepared a composite graph ’

representing the annual. ianfantile mortalitv rates for

the two urban districts of Biddulph and Kidsgrove and

the municipal borough of Tamworth (Appendix page 12 Ye
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The yearly rates fdr each district follow a similar
trend, violent cscillations being a feature, particulazly
in the period 1921-1935, without any tendency to a
declining rate except, rerhaps, in the case of Tamworth.
Kidsgrove recorxded the very high unenviable rate of 127:
in 1927, Tamworth has, on the whole, improved rates and
a 1ower‘range over this reriod with a peak of only 98
in 1927. The favourable downward trend observed in the
Biddulpﬁ mortality rates over the last decade (1935-1945)
(Apprendix page 9 ) characterises those of the two other
districts. They do, however, show similar instability
but less éross variations either in themselves or one
with another. Tamworth shows the greatestfluctuvations
in this periéd and the rates have a slightly higher range.
Over the 25 years, Kidsgrove shows the greatest relative |
improvement, for the mortality figures were far in excess
of those of the other districts between the years 1821
and 1927 andé indeed continuved unstable but with a lowering
range until 1934.

The anal&sis of these annual crude infantile
mdrtality rates demonstrates that over the past 2% years,
the rates for this district bear favourable compaxrison
with those of two mining areas of approximately similarx

type and within the same administrative county. The

truth of this is further tested by a study of the mezn
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rates for quinquennial periods since 1921.

TAELE 8

MEAN QUINOUFNNIAL INFANTILE MORTALITY RATES 1921-1945.

1941~
DISTRICTS 1921-192511926-1930 |1931-1935 | 1936-1940 | 1945
BIDDULPH 70 69 73 43 48
KIDSGROVE 90 82 63 57 47
TAMWRTH: 72 67 54 53 54

The mortality rates for Kidsgrove Urban District have
declined to & lower level than those of the other areas
and through a much wider range. Though the rates for
Tamworth Municipral Borough are‘more stable, they are
higher in the last quinquennium ( 1941-1945) and show no
improvement in the last fifteen years (1931-1945).

No doubt similar factors influencing the maintenance
or decline of the crude mortality rates operate in each
of the urban districts. The districts are administered
by the same’central puﬂlic health authority and have
similarly constituted local sanitary authorities.
Poesibly, differences in housing conditions, in éanitation,
standards of living and intelligence contribute to
variations in the mortality rates. But these variations
are not widely divergent; and it ﬁay be that this
comparative analysis will prove useful. For although

the further detailed study of infant deaths will only be
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directed to this district, it will lead finally to
conclusions, designed to promote their reduction,

which may Jjustifiably be applied to the two other

urban districts.

SUMIMARY,

.There are wide annual fluctuations in the
local crude infantile mortality rates (1921 - 1945),
greatest over the period 1921-1938,

Peak rates occurred in 1921 (92), 1928 (115),

1931 (102) and 1935 {90),

The favourable ddwnward trend began in 19386;
the rates, however, remained unstable although the
range was lower than in any previous period. The
quinquennial rates confirm this. |

The rates compare favoufably with those of
Fngland and Wales, with those of the administrative
county and with those of two selected industrial
urban districts of comparable size within the county.

The only favourably low stable rates are rec&rded
in the years 1836-193C, This level is not maintained
during the war years, i940—1945, though the annual
oscillations are less violent than in previous comparable
reriods,.

'The graphs plotted for the crude infantile

mortality rates suggest slight, progressive bul irregularx

decline in the past ten years.
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Although the evaluation of the crude mortality
rates has indicated, in a general way, some reduction
in mortality in the last decennium, it affords no clue
to the reasons underlying this reduction, nor to the
irregular rises and falls in meny of the vearly rates
since 1921. Some method of division of the gross
rates accoéding to the age at death of the infant is,
therefore, necessary initially for a proper appraisal
of this instability. Farr; as long ago as 1885, wrote
in his "Vital Statiétics“ that " as tests of sanitary
conditions, the death rates in age groups under one
YEEY wmwmcc-- -=-=, are more important than the rates in
any other age period." ( Edge, P.G. 1944), Since
sanitary conditions include persénél, community and
environmental hygiene, the components of the yearly
rates may be said to throw more light on the distribution
of deaths, the age at death and the cause of death than
the crude infantile mortality rates themselves. At
least, they form the first steps in their study.
Moreovér, they can be assessed as exact numericél indices
and are easily measurable; and they express the crude
mortality rates in defined age periods within the first

year. Variations in the component rates will signify

in what age periods improvement has or has not kept
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varallel to the general improvement. All subsequent
investigations can, therefore, be cdncentrated on the
rarticular age period contributing most to the total
crude infantile mortality rates, and its relationship,
if any, to sanitary conditions,examined.l
Since it is the usual practice of the Registrar-
General to separate the deaths within the first vear
into defined periods, it will be convenient to adopt
his classification in this inquiry. Deaths occurring
within the first year are divided broadly into two groups.
Group le Deaths occurring within the first four weeks.
These are termed neo-natal deaths.

Group 2. Deaths occurring from the end of the first

» four weeks to the end of the first year. These

are termed post-natal deaths, |

For the purpose of the more detailled étudy of infantile
mortality rates at different ages of death of the infant,
I have subdivided Group l. into

(a) deaths occurring under one day.

(b) deaths occurring between one day and one week;

(¢) deaths occurring between one week and one

month,

and Group 2 into |

(a) deaths occurring from four weeks to three

months,
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(vb) deaths occurring from three months to six

months,

(c) deaths occurring from six months to nine

months,

(d) deatheloccurring from nine months to twelve
months,

The deaths occurriﬂg in Grour 1 form a line of division
which represent, roughly speaking, those due to maternal
and obstetrical factors; and Group 2 deaths include those
arising mainly from infections.
Group l. In order properly to present the size and
shape of the problem, the investigation of the deaths
of live born infants within the first anth must include,
so far as local statistics permit,that large mass of
potential life lost by stillbirth. When it is
considered that, in this mining aréa, out of a total of
273 deaths occurring between 1821 and 1945, 148 or 54.2
ver cent occurred within the first four weeks of life;
the problem of the causes, prevention and reduction of
neo-natal mortality is manifestly the major one. But
when to it, the stillbirths are added, the deaths
apportioned to the neo-natal period as defined by
McNeil ( vide supra page 47 ) rise steeply in numbers and
vercentages and introduce an even more serious problem.

The numbers of stillbirths, inh this district, are known
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only since the beginning of 1929. From then until the
end of 1945, no fewer than 157 sfillbirtha were registered,
This, at once, increases the number of infants either born
dead, or viable but dead within four weeks, to 315 out of
a total now raised to 440, The percentage number of
deaths in the néo-natal vreriod is thus increased from

84.2 tc 7le6 - a formidable rise. TEven these figures
underestiméte the total wastage 6f neo-natal life during g
the past 25 years, for the compulsory notification of %
stillbirths was not introduced until 1927,under the Births:
and Deaths Registration Act 1926. No reﬁurns were
therefore to be expected for the’first six years of the
inquiry, but there was, in fact, none for the first eight
years. Allowing for this omission, the stillbirths form
slighﬁly more than one third ( or 38 per cent ) of the
known total loss of infant life. If camplete figures

over the twenty five years had been avallable, the
percentage loss of infant life from stillbirths would
probably have been in the region of 50 per cent. Complete
figures of the number of infants stillborn and the number
born alive but dying within the first year are, however,
available over the years 1929 to 1945. They are
respectively 167 and 164 and are analyéed in the following

table.
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TABLE 9
ANATVSIS OF STILIRTRTHS 1920-1945 RIDDULPHE URBANW
TISTR ICT,
NUMBER OF |NUMBER OF |STILIFIETHG|NUMBER | STILT-]
YEAR |STILIBIRTHS |LIVE BIRTHS| PERCENTAGE | of DEATYS|RIRTH
of LIVE under 1 RATES,
RIRTHS. vear.,
1029 11 171 e 4 11 1.26
1930 12 159 Tl 4 1,48
1931 7 167 442 17 Oe 82
1532 7 185 4,2 10 084
1933 6 147 Aol 10 Os 72
1054 8 158 Bed A 0,88
1935 18 7Y 8e.04 15 1,52
9%6 12 180 BeB 6 1.26
1037 9 182 4e9 2 0,92
1958 12 186 Beod 8 1,22
1039 5 176 2 o8 7 051
1940 13 174 Vel 10 1,35
1641 17 242 701 14 1,74
042 7 225 3ol ) O¢ 7L
1045 S 209 4,5 8 0, 90
{1944 10 188 Bed 10 170,98
1045 6 190 3ol (A 0.58
TOTALS 1687 3086 Fed Mean| 154 -

The stillbirth percentages are high in all years except
1939, 1942 ard 1945. The total number of stillbirths
is greater than’theﬂtotal number of infant deaths.

In this same seventeen year period (1929-1945) the
deaths in the first week numbered 75 and the total for
the entire neo-natal period numbered 95. If to this
latter figure are added the stillbirths; they may be
said to repreéent the deaths from neo-natal and
cbstetrical causes; and from the aggregate of the total ‘
neo-natal deaths namely 167 (8tillbirths) ard 95(heo—nap§§
deaths) the fact emerges that in the period 1929-1945,out’
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of a total number of 331 stillbirths and infant deaths,
no less than 262 of these or 79 per cent occurred in the
neo-natal period, If we omit the stillbirths, the
percentage falls‘to 5774

”

TABLE 10

STILIBIRTHS and NEO-NATAL DEATHS 1921-1945,
BIDDULPH URBAN DISIR ICT. »

AGE PERICD 1921-1945 1929-1945
TOTAL INFANT DEATHS. 273 164
TOTAL NEQ-NATAL DEATHS, 148 95
NEQ-NATAL PERCENTAGE OF 54,2 577
TOTAL DEATHS,

INFANT DEATHS PLUS - 331
STILILBRIRTHS.
TOTAL NEO-NATAL DEATHS - 562

INCLUDING STIIIBIRTES,

NEO-NATAL PERCENTAGE CF
INFANT DEATHS AND - 79.0
STILLBIRTHS, .

The percentages of neo-natal mortality among live born
infants show no marked variations in the 25 year period
(54.2) and the 17 year period (57.7), but the percentage
is markedly raised, namely by 21.3 in the 1929-1245 period
by the inclusion of stillbirths. The inevitable omission
of these deaths in the first eiéht years of the inquiry
still gives a corrected neo-natal percentage of 716 of

the total known mortality over the twenty five years.
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It is thus apparent that the high neo-natal mortality
attributable to stillbirths after viability, renders the |
study of their causation of primary importance. The
vaucity of data, however, prevents this. Accurate
conclusions cannot, therefore, be reachéd. Much
information, fortunately, is available onvthe aetiology
of the actual loss of life in the neo-natal period,
contrasting with thet of the potential loss from
stillbirths in the same pericd. The applicafion of
this knowledge to the problems‘of foetal deaths should
ensure a reasoned discussion on neo-natal mortality in
all its aspects.,

Since the éfudy of the components of the vearly
infantile mortality rates, that is, the neo-natal and
post-natal mortality rates, cannot be accurately
investigated if the stillbirths are included, no further
reference to stillbirths will be made at this stage.

Their significance as an integral part of the neo-nétal
mortality of this district is now sufficiently clear.

Groups 1 and 2e One important fact so far disclosed is

that 54.2 per cent of deaths of live infants in the past
25 yearé occurred within the first four weeks of life,
that is, in the neo-natal period.

I have prepared a grarh shéwing the yearly neo-natal
and post-natal infantile mortality rates between 121 and

1945, (Appendix, page 13 ), This reveals that in 12 vears
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the neo-natal mcrﬁality exceeded the post-natal mortality;
that in 5 years the rates were equal and that in the
remaining 8 years the post-natal rates exceeded those
in the neo-natal period, An important feature of the
trend of post-natal morﬁality is that the excess
mortality assigned to thislperiod occurred mainly in six
years between 1922 and 1929, since when it has been much
more favourable and has exceeded the neo-natal mortality
only in 1939 and 1943. It would appear from a study of
the graph that while in the last ten years (1936-1945)
there has been some improvement in the neo-natal
mortality rates, this has'not equalled in any way the
lower more stable rates of the post-natal period. It is
also manifest that 5ver the entire period (1921-i945) the
neo-natal rates are much more unstable and show very
little real reduction even in the last quinquennium
(1941-1945) by comparison with those twenty years before
(1921-1925)s, In the intervening years they make by far
the greatesé contridbution to the total crude mortality
rates,. Indeed, the 1930s produced the highest
propoétion_of neo-natal deaths, and in six years, namely
1930, 1931,1933-1935 and 1938, the mortality far exceeded
the post-natal mortality. This period saw marked
extension of unempIOymen£ benefits to men and women after

several years of privation, with a consequent levelling
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up of home comforts amidst enemploymant, which had, in
the late twenties becoms stabilised at 40 per cent; =
steady increase in house building from 1933, with less
overcrowding, and the provision of new houses for the
maxried wage earners; increased employment of women in
silk mills, and from 1935 onwards more regular employment
of men in the coal mining industry. Although increased
family income, better standards of'living and amenities
do not seem in themselves to play any part in lowearing
the neo-natal rates, they may effsct a reduction in the
" post-natal rates, the maintenance of which is due to deaths
from infections, and is dependent more on the social
conditions and economic status of the family. The
increasing employment of women, amd of married women,
forced by circumstances to supprlement the family income,
led often to undue hardship when pregnancy supervened,
with consequent maternal ill-health, premature confinements,
and infants too weak to survive,.,

Three of the war years, 1540, 1941 and 1942,
vroduced high neo-natal mortality rates when female
employment was at its height; and in 1943 and 1945,
comparatively high post-natal rates coincided with marked
overcrowding, when young married couples lived in
circumstances least suited to the care of their infants.
In 1925, 1926 and 1927 raised post-natal mortality rateé

coincided with a period of mational depression, a major
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coal stoppage, destitution relieved by the Board of
Guardians, and much poverty and unemployment. (Craig,J.
1929) The housing shortage was acute. Overcrowding.
was one of the major problems in three‘years of the
first quinquennium 1921, 1923 and 1925, when post-natal
mortality rates were high,, It seems indisputable that
the irregular higher neo-ﬁatal mortality rates are the
major element in the uneven decline in the crude mortality
rates. It may be sald with truth, that, had the decline
in thé neo-natal rates kept pace with the post-natal rates,
the total rates would have been stabilised at much lower
levels,

fn order to place in proper perspective the incidence
of mortality in the two age groups, I have preparsd five
tables of mortality arranged in sub-divisions according to
the age at death of the infant (Appendix pages 14,15 16,17,18).
Each table comprises five consecutive yearly veriods since
1921a A broad division is first made of neo-natal and
post;natal deaths, separated for sex, numbers and mortality
rates., The neo-natal group ( Group l.) has been further
arranéed in three divisions, namely, déaths under one day,
from one to seven days and from one wezek to four weeks.
The post-natal group (Group 2)has been separated into ‘
four periods (vide supra pages 64 and 65).

The tables demonstrate the contribution which

each sub-division makes to the component rate, and their




73,

analysis reveals the following important facts.

GROUP 1. NEQ-WATAL MCRTALITY,

(a) Deaths under one day were not a major factor in
mortality except in seven years, namely 1929,1935
1936 and 1942 - 1945, when they produced mortality
rates of 17, 34, 11, 32, 4,7 and 16 respectively,
and neo-natal percentages fanging between 50 and
100 per cent, with a mean of 65, The mean neo-
natal mortality under one day o%er the 25 year

Vperiod was 11,05 per 1000 registered live births.
(b) Similarly, deaths between one and seven days

formed the major portion of the neo-natal

mortality rate in only ten years and were

irregularly distributed over the period. Four

high rates occurred respectively in 1921, 1924,
1927 and 1928, three in 1953, 1934 and 1938 ard

three in 1940, 1941 and 1943, The mean infantil
mortality rate was 13.5. An important fact

emerges from the study of (a) and (b)e In no

less than eighteen years, the majority of neo-

natal deaths occurred within the first week.

In fact, in 1933, 1936,1941 and the trienniﬁm
1943-1945, all the deaths in the neo-natal period
occurred in the first week. The mean figure
over the twenty five year ﬁeriod demonstrates

that the percentage of neo-natal deaths oécurring
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in the first’week is as high as 65.,8. The
mean infantile mortality rate for fifst week
deaths is 24,2, In his Aberdeen review of
1938-1944, Béi£d assigns an infantile mortality
rate of 28.00 for first week deaths (Baird,D.
1945), '
(c) The ne’o—na,ta.l mortality in the period one to
four weeks showed rates which on the whole were
lower than those of the two other earlier age
periods, The mean rate was 9,14 in a total
neo-natél rate of 33,34, The'mean percentage
of neo-natal deaths ﬁas’reduced to 27.4. Three
important facts were revealed by the énélysis
of this group, (1) that they contributed the

highest rates in only four years, namely 1922,

1926, 1930 and 1939 (2) that in five years

they showed nil returns, namely 1935, 1941
and 194%-45 and (3) that in the remaining

16 years they contributed a mean percentage

of 24,5 to the total neo-natal rates and a
mean infantile mortality of only S.5.
TABRLE 11

MEAN RATES OF NEO-NATAL MORTALITY
in AGE PPRIODS 1021-1045 BIDDULPH URBAY DISTRICT.

T TETeD — [BAY TRO-TATAL BATE ] OTAL DEATHS
UNDER ONE DAY. 11.05 51 |

1 to 7 DAYS, 13,15 58

1 week to 1 month) %414 , 39
TOTAL.BIRTH to 1 2434 148
— 1ONTH, :
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Over twenty five years, 109 deaths in the neo-natai
period, or 73.6 per cent, occurred within the first week.
Oof an average‘neo-natal death rate of 33434, a proportioﬁ
as high as 24.2 was attributable to mortélity within
seven davs ofﬁbirth. Since neo-natal mortality is the
larger component of’the crude rate, the analysis has
demonstrated that it is the deaths in the earlisst part

of the neo-natal period which require the closest study.

GROUP 2 POST-NATAL MORTALITY,

The mean post-natal mortality rates over the 1921-
1945 period were more or less stable in the four age
groups; and highest in the 6 - 9 months groun. The mean
total rate for the post-natal veriod was 1ess‘( 27445 )
than that of the neo-natal period ( 323.34 ), Theée
gross mean rates do not give any acour%te picture of
trends of mortality in the different age groups in a ‘
particular period except that they show little variation

in range and are lower than in the neoc-natal period,

TABIE 12.
MEAN RATES OF POST-WATAL MORTALITY
__Iv AGF PERIODS 192 -1525 BIDDULPE URBAN DISTRICT.

AGE PAR 10D MEAN POST-NALATL BATES TOTAL
DEATHS
4 weeks to & montihs, 6.74 32
to 6 months, _ 638 29
to 9 months. 7,40 . 34
S to 12 months. Be2D %0
TOTAL. 4 weeks to .
12 months, 27447 125
TOTAL iEAN INFANT
PMORTALITY, BIRTH to ’ 60481 273
TWELVE YONTHS. . e




GROUPS 1 and 2, FBQ-FATAL AFP POST-FATAL MORTALITY.

Pox the reasons just discussed a table ( Table 13)
has been prepared to show the trends of mortality in
the two age groups - the neo-natal period from birth
to one month, and the post-natal period from, one month
to twelve months - arranged for the five quinquennial
periods. A study of the graph plotted to show the
crude rates in consecutive quinquennia ( Appendix page 19 )
reveals marked flattening of the curves with no skew
peaking, and a marked fall in the rates in the 1936 -
IS45 decennium after regular high waves in the previous
three five yearly periods.

TABLE 13

THEFTS OP MORTALITY IF QUIFQUKFFIAL PERIODS
IF THE T™O AGE GROUPS 1921-1945 BIBDULPH URBAF DISTRICT.

bunrodiEEiriAX MEAT MEAF FEU-FATAL HEAD POST-
PERIODS. IFPAFTILE RATES. (BIRTH DATA! RATES.
MORTALITY RATES, TO OFE MOFTH). (ODE TO HELYI
MOUTHS).
1921 - 1925 70 34 (48.0!?) 36 (51,457
1926 - 1950 69 37 (53.05?) 32 (46..4S?)
1931 - 1935 73 45 (61.620 28 (38,4!7)
1935 - 1940 43 23 (53..55?) 20 (46..55?)
1941 - 1945 48 27 (56.332) 21 (43.75?)

The mean rates for the two major components of the mean
total rates show high rates for the neo-natal period in
the first three quinquennia followed by a proportionate

fall in the fourth quinquennium in keeping with the fall
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in the mean crude rates, and succeeded by & rise (27)in
the last quinguenniume The mean rates in the
vost-natal period, which mean, in effect, mortality
rates from infections, show a gradual but steady
decline from 36 in the first quinquennium to 21 in
the fifth, and the mean rates are lower than those in
the neo-natal period with the exception of the period
1921-1925,  When the mean total rates rise or are
maintained at 2 high level, the disproportion
between the major component rates as shown in thre
table is apparent except in the first quinquennium.

It seems that the more unstable neo-natal rates ‘
keep the gross rates high,and any decline is due
more to the steady fall and lower rates in the post-
natal period,, The table also shows that much
greater imprévement has been effected in the post-
natal rates, and had & similar vrorvorxrtional improvement
occuxrred in the neo-natsl rates the gross figures
would have been muck better.

- The composite graph wﬁich illustrates the

total yearly rates, superimposed orn which are the
quinquennial rateé for the two major components -
neo-natal and post-natal - (Appendix, page 19 )
confirms the well known fact stated by Gale that the
decline of mortality in the neo-natal period has

been very much less than that of the mortality due
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to infectionse (Géle, AcFe 1945 )o 1In the same
grarh in Whicﬂ the rates’fér the five quinguennial
-periods are also plotted, the decline in both
oémponents is less regulaxr in>the neo-natal period
than in the postenatal, which has much lower total
rates except in 1921-1925, When the yearly rates
only are plotted the decline is much less obvious
for the waves are more irregular, and tend to be
confusing. An examination of this graph (Arpendix,
rage 19 ’ ) together with the tables for the five
quinquennia separated for individuasl years, shows
that the post-natal rates contributed most to the
total rates in only ¢ yeags, ( 1921, 1923, 1925,
1924, 1927, 1929, 1939, 1943 and 1945 ); that the
reduction in mortality in the post-natal group
was least marked in the twenties, but has improved
ever since, end that the neo-natal rates are still
the major cause of high infantile mortality and
that even over a quarter of a century the decline
has not kept pace with the fall in the post-natal

rates,.

”
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TABLE 14

AKIKUAL FBO-FATAL and POST-FATAL MORTALITY

BLDDULPH URBAF DISTRICT 1921-1945

FEAR FEO-FATAL POST-FATAL TOTAL
MORTALITY MORTALITY IFEAFT I'LE
RATES. RATES. MORTALITY.
1921 38 56 94
1922 30 18 48
1923 27 38 65
1924 43 18 61
1925 34 83
1926 24 48 72
1927 26 45 71
1928 88~ 27 115
1929 29 35 64
1930 19 6 25
1931 66 36 102
1932 30.5 50.5 61
1933 40 , 28 - 68
1934 38 6 44
1935 51 39 90
1936 16.5 16..5 33
1937 22, 22, 44
1938 26 T7 43
1939 16 21 37
1940 35 22 37
1941 42 24 66
1942 40 18 58
1943 9.,4 18.6 28
1944 26.%5 33
1945 19 . 38

In eight years the post-natal rates
exceeded the neo-natal rates. In

five years the rates were eaual..
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It may be said‘that twenty five years is too short
& period for division inte quinquennia from which
dogmatic conclusions can be drawn. I have, therefore,
rrepared a graph (Appendix, page éo ) which plots the
average of the rates for each of two successive yearly
periods (1921-1944), This may be regarded as a
compromise and not ﬁholly gatisfactery, since mortality
may be high in two suvccessive years or low in two
successive years, but it may give a better picture of
general trends over a period of only twenty five years
than the quinquennial method. The graph begins with
e rate of 70 (1921-1922) and ’finishes with & rate of
40 (1943-1244), and goes through less violent
fluctuations than the yearly graph, but is less regulsar
than the quinquennial curve. It confirms the
improvement from 1831 with fhe only real rise thereafter
in 1941-1942, The high peak of 1927-1928 coincides
with the higﬁest mortality figures (115) of 1928, and
the rapid drop in 1927-1930 coincides with the lowest
recorded rate (25) in 1930, It is much less confusing
than the yearly curves, and demonstrates high rates in
the first decennium, improved rates in the second and
signs of still more improvement in the first half of the
third decennium. It gives a better picture of the
years of high rétes than does plotting for quinguennial

reriods only.

r
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The separation of the total rates for the two
successive yearly periods into their two main componenta
- neo-natal and post-natal - ( Appendix page 20 )
shows wider fluctuations than the quinquennial rates,

sl and higher neo-natal than post-natal rates except in threc

periods namely, 1921-1922, 1925-1925 and 194%-1944,
The decline in the post-natal rates has been much more
regular, and there is marked imrrovement in the second
decennium, (1931-1940) and prospscts of further
improvement in the third, It should be noted that the
neo-natal rates show a téndency to decline in the last
decennium but are less stable than the post-natal rates.
The high peaks (1927-1928 and 1931-1932) coincide with
high crude rates to which the neo-natal mortality makes
the major contribution, as indeed it does in all'two |
vearly periocds =2xcept the three mentioned, Falls in
neo-natal rates often coincide with falls in total rates.
There is even some improvement in the neo-natal rates
apparent in each successive decennium, and it confirms
the impression gained from the quinquennial data that
if these figures could be further reduced the total
infantile mortality rates would be much better,

The raw material so far sifted for trends of
mortality and the division of the rates into age groups
would seem to suggest that ths infantile mortality

rates for this district are not abnormally high, that
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they have shown a decline over the twenty five years
and have certainly shown an improvement in the post-
natal mortality rates, especially in the last decade.

The causation of neo-natal mortality seems to bé
the major probleme Without neglecting to follow up
the favourable influences which have contrituted to
the decline.in the post-natal rates, the conditions
maintaining feo-natal mortality need very close
scrutiny. The grayrh (Appendix,page 1% ) plottéd
for feariy neo-natal and rost-natal rates shows very
irregular fluctuvations in the annual neo-natal mortality,
marked over the first fifteen years and unstable over
the remainder of the perioda Moreover,fhere seems to
e little or no relation beéween the rates from year
to year in the two groups, as if each group were
susceptible to entirely different influences.

The solution of plotting curves in quinéuennial

b periods succeeds in ironing out these violent

fluctuations, but obscures sudden changes of mortality,
The " two successive yearly period " method gives a
better, more accurate over all picture of the trends,
and does not flatten the curves toc the point of

eliminat ing the changes.,




TABLE 15
NEO-NATAL MCRTALITY 1938-1943,
1938 |1939 |1940 |1941 |1942 [1943

BIDDULPH URBAN 25 1s 35 42 40 9.4
DISTRICT :
ENGLAND & WALES 28,30]28427|29.61|29.00|27.23 25,22

SCOTLAND 35e70|36e50]37e20]39¢90|35410]32490
ABERDERN 34410{35e5 [B4e5 | 4545 |37430[39.90
GLASGQOW 36470|37e50{40e:01f 48480] 4441 |37420
EDINBURGH 25e30|32e80|34440[{334.80|25,.06{24+95
GREATER LONDON 227 |23e4 [25.0 [27e1 |24.9 -
NEW YCORK 24eT [2448 |R444 |22.0 [21.0 -

It is evident from the table on neo-natal mortality
(1938-1943) that the local rates compare favourably
with the country as a whole, and with some cities in
it, and Stocks postulates a time within the next ten
years when a goal of 17 for the neo-natal mortality
and 8 for the rest of the first year of life, giving
an infantile mortality rate of 25, might well be aimed
ate (Stocks, P. 1844),

SUMMARY. STILIBIRTHS,NEQ-NATAL and POST-NATAL MORTALITY
“RAITS.

-

An‘analysis of the infantile mortality rates in

defined age veriods has been undertaken.

The periods are, respectively,~neo;natal (Group
1) and post-natal (Group 2).

Each @roup has been further sub-divided into
component age periods in order to present mortality

rates at varying ages of death,
The error of omitting foetal deaths from neo-natal

mortality has been established.



84,

Over twenty frve'years (1921-1945), out of a totzl
mortality of live born infants of 273, 148 or 54.2 per
cent occuxrred in the neo-natal period. The inciusion
of 167 stillbirths since 1929 increaséd this percentage
of deaths of viable infants to 7l.45. In the period
1929-1945 the total neo-natal per&enfage of deaths of
infants live born and of viable infants stillborn was
as high as 79.

The componént mortality rates (neo-natal and post-
natal) have been graphically revresented and studied
in annual, biennial and quinquennial ﬁeriods. In
seventeen years, the neo-natal mortality ratés exceeded
or equalled the post-natal rates. In only eight years
did the reverse order prevail. |

During the twenty five yeaé veriod under review ths
crude infantile mortalitv rates have shewn improvenment.

This is largely due to the steady falls and stability
of the post-natal componente The moxtality of the vost-
natal period exceeded that df the neo-natal period mainly
in the 1920s. Since then there has been a slow decline
in post-natai mortality, the rates of which since 1935
have been stabilised around a figure of 20, The 125
post-natal deaths are fairly evenly distriiuted over the
period 1 - 12 montihs.

Neo-natal mortality rates by comparison disvlay a
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highsr range, more uﬁstable annual fluctuations and a
tendency to irregular decline only in the vast ten veszrs.
In eighteen individual years the majority of neo-natal
deaths occurred within seven days of birth. It is this
neo-natal component which maintains the toﬁal crude

mortality rates and retards the rate of decline.
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SEX INCIDERCE IN INFANTIIT MORTALITY.

It will have been cbserved from an examination
of the tables of mortality (Appendix, vages 14,15 16,17, 18)
that the deaths have been arranged, inter alia, into
sex incidence at selected periods within the first
vear. In the period under review (1921-1945) the
over.all sex ratio was 158 boys to 115 girls,or three
boys to two girls. In five years only, 1924, 1925,
1931, 1959 and 1943, was the mortality among girls
greater than that among boys, and in a ratio of slightly
less than two to one. Currie observes that, "Infant
mortality is highex fhroughout for boys than for girls.
It includes the neo-natal deaths which occur in the
first month of life eeceeeco-", (Currie, J.R Hygiene
1938) . '

faking the local neo-naetal amd post-natal
mortalities by sex, the same preponderance of boys
over girls prevails, In the neo-natal period»the
ratio was 908586, and in the post-natal period 68:59.

The hazards of excess mortality in the flrst year
of life appear to affect boys more than girls, The
reason may be that there are more male than female
births and consequently more males at risk. In this
district over the twenty five years there was a total
of 4,538 live births, 2,328 males and 2,210 females,

equivalent to a ratio of 102 males to 100 females,
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Roberts states that "ﬂmale births are usually greater
in number than female births in the ratio of about
104 to 1007, ( Roberté, Tl. 1941),
SUMMARY |

The local sex raxiq of mortality among infants
follows the generally accepted findings, namely that
males suffer a slightly greater mortality than females

in the first year'of life,
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11,  INPANDILE MORTALITY during the VAR YRARS 19309-1944.

The impact of total war between the years 1939 |
and 1945 was not experienced with equal force in all
parts of the country. Some aresas were vulnerable and
suffered casualties,‘homelessness and evacuation.

They were thus denuded of a vital proportion of their
resident population, Otherm, by contrast, lived
throughout in compafative safety with the minimal
upheaval that the exigency of war imposed. On them,
often, devolved the duties of officially feceiving
and billetting evacuated persons, incluling families,
with a consequent abnormal increase in their total
population.

It is’instructive, therefore, and not without
importance, to compare the rates and trends of
mortality during the war years in certain towns and
cities in England and Wales specified as dangerous,
evacuation or reception areas andi to discuss the
influence of war conditions on the mortality rates.
This district was officially designated a reception
area.,

' I have accordingly prepared a table of the rates
of infantile mortality for six of the war years (1939-
1944) for this district, for England and Wales and for
certain citiesvin England. (Table 15). In his Annual
Review of 1937, the Registrar-General gives rates of

infantile mortality for England and Wales; those for
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the five year period (1933-1937) have 'been incorporated
in the table (Registrar-General 1937). They serve as

a basi3 of comparison with those of subsequent years.

TABLE 15
}gﬁ*- '1939 1940 '1941 '1942 1943 ~19 4 4 ~ |

ENGLAND & VALES 59 . 50 57 60 51 49 46
BIDDULPH URBAt 56 37 57 56 58 28 53
DISTR ICT

BIRMINGHAM 64 70 72 75 57 55 42
COVENTRY 53 55 57 56 64 50 49
LIVERPOOL 84 71 87 110 76 81 58
MANCHESTER 74 52 72 89 66 61 55
NWCASTLS- upon- 85 53 65 78 61 64 51
TYNE

OXFORD 38 23 41 35 34 33 25
SHEEPIELD 57 48 56 70 50 55 42
STOKE-on-TRBNT 51 62 63 BT 63 52

The year 1940, in each instance, shows an increase in

the infantile mortality rates. In 1941, all the rates
are high except in the case of Coventry and Oxford, the
former probably from mass evacuation following the
casualties it suffered and the latter from -its residential
nature and comparative security, The rate for this
district (35) followed the similar high trend of all the
other areas, doubtless from the increasing stress of the

third full year of war. Liverpool rates axe consistently
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high excent in 1944, All the areas except the
Biddulph Urban Distfict show declines in theéir 1944
rates.. Locally this is due to the exceptionally
low réte of 28 recorded in 1943, The 1944 rate
does, however, show an actual réduntion over the
rates for the earlier war years.

The reductions in the infaﬁtile mortality rates
in the earlier years of the war, as Gale says " are
surprising, if housing conditions.and overcrowding
- are decisive factors." (Gale, A.H. 1945). Rather
would it be expected.that thebwidéspread.employmant
of married women would affect the rates unfavourably.
The trends manifested in the table would seem to ’
discount this too. It may be, as Gale suggests, and
as I have put forﬁard in the section dealing with |
economic and social factors in infantile mortality,
that greater prosperity and increased family income,
together with an increasing consciousness of the
value of priority protective foods for the mother and
the infant are particularly important influences.

The low rates in 1944 would seem to imply that the
benefits of these would not be apparent until the
later wartime years. It is significant that the
only low local rate’of note in this period is in
1943 (28) when these conditions of prosperity

prevailed, in spite of much overcrowding and
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domiciliaxy midwiféry in difficult circumstances,
Full use, too, was being made by then of the extfa
allowances of milk and vitamin auppleménts by the
large majority of sxpectant and nursing mothers.
There was little doubt that they were becoming more
receptive to dietary instruction. The meagreness of
existing rations perhaps facilitated the desire as
well as the need for these protective products,

A significant fact established from a stﬁdy of
the above infantile mortality rates is that every
rate in 1944 is lower than the corresponding mean rate
for the 1933-1937 quinquennium, and in almost all the
selected towns it is substantlally lower. Fven such
severely damaged areas as Manchester, Neﬁcastle—upon—
Tyne and Sheffield recoxd this substantial reduction
and in the case of Newcastle-upon-Tyne and Liverpool
to a greater degree than such official "safe" areas
as Oxford and Stoke-on-Trent.

SUMMARY. |

The effects of the war on infantile mortality
have not been wholly bad.

The rates do, indeéd, suggest that improved
dietary care and the increased lay and medical
knowledge of essential protective foods may be a major
factor in maintaining lower rates in years to come.

It does not appear that overcrowding by itselfl

has increased mortality in the first year of 1life
during the period covered by the recent war,.
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The EFFECT of MULTIPLE BIRTHS on DLTDANTILE MCGRTALITY,

The inquiry hitherto has dealt with the problems
of infantile mortality in their broader aspscts,for
example the rates and trends of mortality. It has
not been possible to progress much beyondla
quantitative review of the stillbirths as they affect
the neo-natal mortality, though their rslation to'it

is fully established. A much more searching inquiry

has, however, been péssible into the causes of death
among live born infants. It is with these particular
causal factors that thié section and the three
subseqﬁent ones are concerned, They comprise

all the available known aetiological data on the
subject within this district. It is from the
conclusions drawn from their detailed study that

recommendations towards further progress in the

reduction of infantile mortality can be made.

273 deaths occurred among live born infaﬂts
between 1821 and 1945, Of these deaths 158 were
male and 115 female, " In no case was the sex unknown.
Although the total ﬁumber of multiple births is not |
known, 15 deaths occurred among infants in association
with multiple births. The multiple births were in
each case twin birthé. The cause of death in every

case, except one, was prematurity, with congenital

heart disease as a secondary cause in one case; one
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second twin diedvof bronchitis, In all the other cases
of multiple births, both infanés died, I can only
trace this one instance from the recofdsin which one
twin died and one survived. The causal factor of
premature birth in all othér cases is, no doubt, the
reason for this non-survival of either twin. The
vercentage of total infant deaths is 5.5, tﬂat is,
15 deaths out of the total of 273 A Ministry of
Health inquiry in 1927 into the géneral causes of
infantile mortality gives figures of multiple births,
and the percentage deaths among them as 13.8 (Campbell,
Je 1929)e  According to Potter and Orundeﬁ, in the
Uﬁiversify of Chicago, ths combined foetal neo-natal
death rate for 680 reportable twin infants was 13.3
per cent and prematurity was the outstanding causé of
death. They did not find, however, that the second
twin had an increased birth hazard. (Potter, E.L. and
Crunden, AeB. 1941), When it is realised that'oﬂe out
of every 4é éhildreﬂ born in England and Wales in the
second half of 1938 was a twin, in a total of 310,000
live births, the percentage of infant deaths among
twins must be small in comparison with that among single
births. ( Registrar-General, 1938).,

Thé incidence of infantile morﬁality in this district

among multiple births is small., Prematurity increases

the hazards to both infants. Even if statistics of
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stillbirths in asacciéticn with multiple pregnancies
were availlable, it is doubtful if the percentage would
reach the level of those quoted,

The probability that the oﬂset of premature latour
will terminate a twin pregnancy is well known. The =zge
of maturity necessary for the survival of a twin infant
is thought to be less than that for a single born infant.
The dangers to the infant from multiple ypregnancy should
not be greater than with single births given reasonable
facilities for ante-natal, obstetrical and infant care.
With further advances in .these, it should be possible tc
effect a greater reduction in infant deaths occurring
directly as a result of multiple prregnancy.

SmmMRf '

5 per cent of the total infantile mortality
occurred locally over twenty five years in association
with multiple births.

In all cases, eicept one, prematurity was the
certified cause of death,

HWhen yregnancy terminated’prematurely neilther twin

survived,
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13, ILLEGITIMACY in felation to TNTANTILE MORTALITY,
‘ 138 illegitimate live‘births were registered in
this district from 1921 to 1945, of which 76 were
boys and 62 girls., Ten infants diled under one
year of age or 7,5 ver cente. This represents an
infantile mortality rate, béth sexes, of 72,46 per
1000 illegitimate live births, Separated for sex,
the male lllegitimate infantile mortality was 90.8
and the female rate 48,3. Out of a total of 48538
registered live births>on1y 0e23 ver cent of infant
deaths occurred in associatioﬁ with illegitimacy.

The number of deaths showed no relatioan to thé
war years, only two occurring during that period.
Illegitimacy is a predisvosing cause of non—aurvival.
There is usually a greater lack of care anl attentioﬁ
given to unmarried expectant mothers. After birth,
illegitimate infants are often denied the care amd
attention necessary for their survival. It cannot
be said that illegitimacy is an import%nt causal
factor in infantile mortality in this area, nor can
it be considered a factor of any importance compared
with other influences. Apart from the war years,
eight of the deaths oecurred respectively in 1921
(two), 1922, 1924, 1928, 1929 and 1938 (two)s Among
the ten 1llegitimate live 1nfants; no fewer fhan seven

died from prematurity, the degree of maturitvy in no
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instance exoeeding‘50 weekss. Two of the cases of
prematurity followed ante—pértum haemorrhage, the
infants surviving respectively one minute and four
hours., Two weeks was the longest duration of life
among’the illegitimate deaths from ﬁrematurity, In
the five other cases the iInfants survived onlyJ4 hours,
6 hours (two), 1 day and 4 days. One infant weighesd
only 241bs and may be considered previable. In four
of these seven cases, no previous preparation had been
made for the confinement and the midwife attended on
an emergency SWnMoONsSe Of the three others, one was
a breech delivery. ﬁeath followed 8 hours later from
Asphyxia Pallida;’there had been no vrior ante-natal
care. One died of convulsions after 4 months in a
poor‘home, where it had almost certainly been
iﬁproperly fed, and the third died of pneumonia in
the care of an unsatisfactory foster mother. Five
of the mothers were in domestic service, inéluding
one designated "housekeeper', and four were employed
in local fustian and silk mills. One was the daughtexr
of a farmer and employved by him; In éach case the
- mother was unmarried. ©DOne casé, therefore, occurred
in Social Class II aﬂd the nine others in Soclal Class
IIT.
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TABLE 17

ILLEGIT IMATE DEATHS By SOCIAL CLASS of MOTHER.
BIDDULPH URBAN DISTRICT 1921-1945.

SOCTAL CLASS II SOCTIAL CLASS III

Farmer's Relative. Domestic Servants., (5)
Machinists, (3)

Velvet Cutter., (1)

In view of the extremely smaell numbexr of illegitimate
deaths, it is doubtful if it 1s worth while distributing’
them by sociai class. They do seem, however, in this
district to be relatéd to illegitimacy as observed by
the Registrar-General in his Decennial Supplement for
Occupational Mortality for England and Vales 1931.
(Registrar-General, 1931, vages 383/384). He states
there that illegitimate deaths registered bvetween 1930
and 1932, by social class were seven times greater
among Class III workers than Class IV (semi-skilled)
or Class V (unskilled); and Class II were lower than
all classes exceyt Class I, In fact, the figures
given for domestic servanté (1930-1932) are higher

than in eny other class or in any other occupation,

namely 3,446, the next worse being 221 among unskilled
workers (Class V). These findings are in proportion

to those for this district,,
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Similarly, the ﬁegistrar-General's causes of
deatlh among skilled workers (Social Class III) compare
in relative frequency with those registered here, the
order of frequency in both cases being premature births,
Pneumonia, convulsions and birth injury, but owing to
the very smzall numbér of illegitimate live births the

local rates are not strictly comparable.

TABLE 18
ILIEGITIATE INFANTILE MORTALITY
BY CAUSE OF LRATH.
PREVATURS |PNEUILON TAJINFANTILE  [EipTe
EIRTH. CONVULS IONSJIWIURY,
B IDDULPH
1821-1945 507 73 Ve Ved
ENGLAND ard
WALES. 1930~ 34 12 3 3
. 1032,

It is of interest to record that the percentage
deaths of legitimate infants (1921-1945) per 1,000
live legitimate births was 6.04 with a mean infantile
mortality of 60.81, The pércentage deaths among
illegitimate infants wes T.24, end the infantile
mortality per 1,000 illegigimate live births 72.46..
SUMMARY '

»

Mortality among illegitimate infants (7.2 per cent)
is higher than among legitimate born infants (5.04 ver

cent.
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Only 0«23 per cent of all infants live korn,
died in assogiation with illegitimacy.

It is not & major factor in infantile mortality
in this district.

The majoriéy-of the deaths occurred in infants
born to social class ITII workers, mainly domestic
servantse. The Registrar-General states that
illegitiaate deaths are seven times greater in this
class than any other, and greatest among infants
of domestic servante than in any other occcupatione.

Prematur ity 1s the greatest single cause of
deaths, contributing an infantile mortality rate of
50.7 out of a total rate of 72.46, and the period of
sué%ival is very short. ‘

The circumstancéa of the death of illegitimate

infants suggest that they rececive less care than

legitimate born infants,
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An AWALYSIS and STUDY of INTANTIIE MCORTALITY by
the CERTIFIED CAUSES of DEATH,

Reference has already been made, (vide supra,
page 88) whilst discussing neo-natal and post-natal
mortality rates, to the apparent dissimilarity in the
rate of decline of each grbup, suggesting that the
differences may e due, amongst other things, to
different causes, '

It is with {he analysis of the causes of death
that this section deals. The study of them is
based on the informatioﬁ extracted from the death
certificates. The fact that the scope of the
investigatién has been limited by the material
avallable and by a lack of post-mortem and hospital
facilities within the area, maekes it necessary to
analyse the deaths in this way. It is to be
remembered that the certified &ause is not necessarily
the true cause of death.

It is the usual pfactice to separate the
certified causes of infant deaths broadly into three
groups, as suggested by Jameson amd Parkinson, based
on certification with or without post-mortem
examinations (Jameson,W.W, and Parkinson, G.S.1939)

i. Developmeﬁtél conditions, inciuding
l injury duwring birtk, rrematurity,

debility, convulsions, malformations,etc.
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2. Regpiratory discases.
3. Gastro~enteritis,

The fifst group comprises " various vague and
il1-defined causes of death, where often a definite
diagnosis is most difficult to obtain" ( Campbell,

Je 1929 ). It corresponds to the deaths occurring

iﬁ the neénnatal reriod. The second and third grours
include infants dying uéually after the first month ani
brefore the end of the first year, They corresyond to
the deaths occurring in the post;natal period and
include, besides resviratory and intestinal diseasecs,
the common infecticus diseases such as measles and
whooping cough, together with tuberculosis, meningitis
and a few miscellaneous conditions.

For the purpose of this present study of infantile'
mortality by certified cause of death, I have groured
my causes into two classes only, the first group as it
is designated above, and grours two and three togethexr
as the second group. This has been rendered necessary
by the comparatiVe1§ few deaths available for analysis
even over a period of twenty five years. It has
enabled me toldivide the causes of deatﬁ into two grours
only,

| (1) NEO-NATAL, correévonding roughly to Group 1,
and |

(2) POST-NATAL, corresponding to Groups 2 and 3,
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and s0 tc ensure a reasoned discussion of the total
infantile mortality, of the deaths apporticned into
grour causes, or, when appropriate for the purpose,
into singlevcauses; where it is considered that these
influence the rise or fall in mortality rates. It is
not widely belleved that single causes do so.'

A table of the principal causes and their mortality
rates (Appendix page 21 ) has been prepared to show
the number of deaths from the principal causes, the
rercentage number of deaths from these causes and the
infantile mortality ;ates. The high percentage and
rates of Cause 1 (Prematufity) indicate that prematurity
is thé chief cause of deaths When Cause 4 (Congenital
Malformetion ami Debility) is added to it, they account
for practically one half (49,8 rer cent) of the certified
causes of death under one year of zges. Unfortunately,
these are the causes which react moét;unfavourably on the
infant Thecause of its poor vitality or defective
development. Although some of the develormental
anonalies afe no doubt unavoidable, for no cases of
german measles have been recorded in association with
them, far better facilities than at present exist in

domiciliary practice, or even in local general-hosritals,

are essential if a reduction in the death rate from
prematurity is to be accomplished. Cause 2 (Resyiratcry

diseases) includes, mainly, deaths from broncho-yneuronia
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and bronchitise They have the second laxgest mortality
rates of all tﬁe Trinciral causes of death. I have
excluded from this group the terminal respiratory
complications of whooping cough arl measles, Among
the Non-Infective and other Infective illness (Cause 2),
I have included convulsions per se where no indication
is given on the death certificate of the aetiology,
only the apparent terminal signe Five were stated to
be associated with dentition and three with marasmus.
Where there was a stated primarv respiratory ox infedtiou
cause the death was assigned to it. The acute infectiou
diseases (Cause 5) include mainly Qhooping cough and
measles, armd to a much smaller degree, meningitise
Influenza is an extremely uncommon certified caus%l
fac@ér among the infant deaths and occurs only on one
occasion in each of two years, 1925 and 1927. Scarlet
fever and diphtheria have not once been certified as a.
cause of mortality in the first year of life. The low
percentage mnd‘mortality rate from gastro~in£estinal
diseases (Cause 6) are the more striking, for I have
included among them, not only the acute diarrhoeal
diseases, but the congenital and surgical'ones as well,
Of the other causes of death (Cause 7) birth injury is |
apparently a negligible certified causal factor, for it

only occurs as a primary cause on two certificates. This,
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together Wwith a féw ill-defined causes, contributes &
vercentage of only 4 to the total deaths and an
infantile mortality rate of only 2 per 1000 registered
live}birthsm This examination of the causes of death
extracted ffom the death certificate discloses that
they conform generally to the experience of the country
as a whole.

Tables of infantile mortality (1921-1945) have
been prepared to show the NEQ-NATAL amd POST-NATAL

deaths by age and certified cause of death, that is
deaths falling into Groups 1 and 2 respectively.
(Appendix pages 22 and 23 )

GROUP 1 (ﬁEO-NATAL TEATHS) .

A study of the tablé of neo-natal deaths
(Arpendix page 22 ) reveals that 148 deaths
occurred in the neoc-natal period, Of these, no
less than 101, or 68.2 per cent,‘were due to
prematurity for they’were cexrtified in such terms
as "Prematurity", "Premature Birth" and " Premature
Debility". No indication was given of the cause
of the prématurity, if known,(for prematurity itself
is seldom a true cause of death), based on "the extreme
liability of the prremature infant to death from birth
injury, infection and foetal deformity during the first
four weeks of life". (Crosse, V.M. 1945)s The

vrreponderance of deaths from prematurity in the entire
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first year of life,namely 39.5 ver cent, is relatively
small by compar ison with tha‘deaths from this cause
in the neo-natal period, namely 88,2 per ceﬁt. This
rredominant position of "Prematuriéy" as a certified
cause of death is the outstanding feature of the nec-
natal mortality. It far surpasses the aggiegate of
all other causss of death assigned to the neo-natal
reriod. A review of the mortality in the first month
of 1ifé arranged in five quinquennizl periocds (Arvendix
yeage 24 ) confirms that, in each quinquenrium,
the total neo-natal rates are high when the vprematurity
rate is high. Any improvement is manifested by a lower
gross neo-n&ﬁal rate except in the quinquennium 1931-
1935, Prematurity as a cause of death shows no
downéard trends, and accounts respectively for
percentages of the totzl neo-natal mortality of 51,85,
62,62 and 81 in each succeséive quinguennium, and 48,2

rer cent of the total deaths in the neo-natal period'

over twenty five years. Of all causes of deaths )

under one year, prematﬁrity is responsible respvectively
for percentages of 25,45,39,35 and 47 in successive
quinguennia, and 39%.5 rer cent of all deaths.

The percentage'of 58s2 for neo-natal deéths in
association with prematuré births is 10.9 per cent
higher than that recorded by Crossel 57.§ yer cent)

in Birmingham City Hospital in 1943 (Crosse,V.17.1945)



Crosse's studies in Birmingham confirm the findings that

“(16.96) for the first five year period (1921-1925).
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and 842 per cent higher than Abrahamson (50 per cent)
gives'in the United States of Americs (Abrahamson, Fe.
1041). The United States RBureau of the Census giveé
47 per cent of neo~natal deaths from prematurity
(Crosse, VeMs loc cit 1948) and Beck wreports 60 per
cent of neo-natal deaths among. prematu*e births.

(Beck, AeGe 1941)e The local figures are algo in

excess of the total figures for rrematurity as a
cause of neo-natal mortality recorded by Baird in
Abverdeen during the years 1938-1944, namely 338
rremature deaths out of a total of 747 neo-natal
deaths, or 45.2 per cent. (Baird, D. 1945), Over the

game years (1938-1944) the local premature infantile

mortality rate was 21.01 compared with 17.1 in Aberdeen. !

when prematurity deaths are high, the neo-natal rates are
high, and that this cause of death has besn reduced in
the City of Birmingham since 1938, namely from 52 yer

cent in the period 1938~1941 to 2443 pericent in 1944,
No reduction has been effected in ghese rates in this

district. Indeed the rate (22.47) for the last

quinquenﬁium (1941-1945) is much in excess of the rate

As "nearly three quarters of all neo-natal deaths

cccur in the first week and about half of them on the

first day" ( Holland, F. 1944 ) and as the comparative
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vercentagss for this district are respectively 73 and
34, and almost 90 par cent ars attributable to prematurity,
any moderate improvement in neo-natal mortality in the
past twenty five years i more due to a reduction in the
deaths in the last three weeks of the neo-natal period
than to a reduction in any of the individusl causes.
It is certain that no reduction haz been effected 1$cally
in deaths from prematurity, for it forms 72 per cent of
all the deaths in the first two weeks of the neo-natal
period., "If all premature births could be eliminated
the neé-natal death rate could be more than halved".
(Crosse, V.M. 1946). When it is considered that 87
per cent of all the neo-nata* deaths in the area occur
within the first two wegks of 1ife and of these, 72
per cent are certified in association with premature

births, the problem resolves itself into control of the

premature onset of labour and is mainly a maternal and
obstetrical one. From the facts already set forth, it

is only by an atta*k on this major cause of infantile
mortality that moat rrogress will be made. Probably a
proportion of premature infants are born ﬁalformed or
mentally enfeebled, which Nature discards after a varying
period of precarious armd useless existence., The vast
majority are, however, born fit and would étherwise have
_been capable of normal uninterrupted development but for

the lack of full facilities far
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le the care of the pregnant woman,
2; the conduct of abnormal and difficult
" obstetrics in the most favourable surroundings,
and
3e the prevention of the new born from infection,.
' to which it is extremely susceptible.

For these facilities to be put into the hands 6f the
general practitioner, in domiciliary work, under the
present system is impossible., Too often " unaided,
and in unsuiﬁable surroundinés, he may have to deal
with complications that would test the promptness and
s8kill of the most eminent specialists". (Holland,E.1944),
Wide extension of the existing maternity services, %ith
facilities to the genexal practitioner for post-graduate
study and access to beds in maternity hMospitals, and a
closer liason with the local authority ante-natal
services, together with the provision of properly
trained nurses for the care of the infant and
particularly of the premature infant, would so increase
the quality of the technical services as to lessen
greatly the wastage of infant life from prematurity.
Only by evolving a closely integrated medical, ‘
"obstetrical and paediatric service can this ultimately
be achieved, In this district under the existing

midwifery and ancillary services no reduction at all has

resulted in the neo-natal mortality among prematurely




10¢,

live born infants ovér a reriod of twenty five years.

Congenital malformation and develoyment defects
are together the second commonest cause of neo-natal
deaths recorded on the death certificate. They forn,
however, only 9.46 yrer cent of the total ﬁeo-natal
mortality. Puimonary atelectasis, as a certified
cause, acéounts for only five rer cent. It would
appear that birth injury is a very mindr causes. The
deaths from congenital malformations, pulmonar?
atelectasis and birth injury occurred, with but one
excertion, only in the neo-natal period. It is seldom
vossible to find such full information 6n a death
certificate as in hosrnital and vost-mortem recordse.

It may be that the certified cause of death lacks é

stated infant or anatomical cause, for example in

rrematurity, or it may be, that the certificate represents

an understatement, perhaps from unwillingness to cexrtify
facts, such as in case of birth injury following forcers
Celivery or breech extraction, in premature and full time

births., There seems little doubt that in domiciliary

practiée, the neo-natal causes of death are less likely
to be so accurately certified as‘those occurring after
the first month.

The greagest single stated cause of death in this

district occurs in the death certificate simply as

"Prematurity®.
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Scarcely ever is a qualifying maternal or infant
cause given for the prematurity. For this reason,
comparison with the data found dmong the published
literature on the subject is rendered less useful
and often unsatisfactory. This applies, not only
to the neo-natal period, but to thes entire first
year of life. TFor example, the investigations of
Bundesen =t él., in the Chicago Lying-in-Hospital,
showed that among 2283 infants, an autopsy was
necessary satisfactorily to establish the true cause
of death. Their data indicated that cerebral
haemorrhége, congenital malformations, pneumonia znd
asphyxia were the leading anatomical causes of infant
deaths. (Bundesen, H.N. et al., 1938). Similarly,
MacGreéor, working oﬁ the anafomical'causes of neo-
natal and foetal deaths in the Simpson Memorial
Pavilion, Edinburgh, found that intra-cranial
haemorrhage was one of the principal causes, and
asphyxia ranked as the most frequent of the common
cauées of death. (MacGregor, A.R. 1943), The
discrepancy betﬁeen the clinicélfcertified causes and
those anatomical causes is apparente. MacGregor
found also that developmental malfoimations occurred

in 15 per cent of the neo-natal deaths, In this area,

the percentage was 9.5. In a clinical-pathological
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study of infant and foetal mortality over an eleven
year veriod (1931-1941) at the Chicago Lying-in-
Hospital, Potter and Adair reviewed the mortality
among 27,321 infants born. The total mortality
was 4.28 per cent and of fhis, 81 per cent were
subjeated to post-mortem examination. They
presented evidence to show that asph&xia occurred
more frequently among all deaths than any other
abnormal condition, that intra-cranial haemorrhage
and major malformations each formed fourteen per
cent of the total deaths, that pneumonia was the
cause in only six per cent of all fostal and infant
deaths, and that only four fatal cases of haemorrhagic
.disease were confirmed among almost 28,000 babies,
an incidence of 1 in 7000. This last is a surprising
finding in view of modern recommendations for the
administration of vitamin K to every pregnant woman
prior to her delivery. Among neo-natal deaths, the
commonest cause was iﬂtra—cranial haemorrhage, with
asphyxia almost as frequent. Major malformations
were third and pneumonia asSumed a constantly
inereasing importance with increasing age of the
infant. Asphyxia was found to be the commonest
cause éf death among premature infants too. 25
per cent of " prematures" died apparently from

inadequate development only, no specific lesion being
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Tfounde. Birth trauma came third among the causes
of deéth in premature bvabies, and malformations
were fourth in about the same proportion, namely
13 per cent. (Potte;,u.M. and Adair,F.L.1943).
McXeil considered 1nfeﬂtion to be a major causal
factor among deaths from prematurity (McNeil,C.1942).
The disparity between the anatomical and the cértifiéd
causes, which latter are usually based solely on
clinical findings, is wider in the neo-natal grouv.
They approximate mcre closely to the anatomical in
the post-natal group of deaths, wherein the different
causes can usually be certified more exactly, by
reason of better orportunities for clinical study
during life.

By comﬁarison with the deaths in the post-natal
group, those from the acute infections play a relatively
unimportant part during the first month. Although
"Convulsions" are found among the causeé of neo-natal
deaths in the same proportion‘as the infections namely
55 per cent, they occur in the death certificates only
iﬂ the 1920s, Their absence subsequently may be due
in part to a‘gradual improvement in the assignment of
deaths to the real causes instead of to the terminzl
evente The same single diagnosis of "Convulsions"

occurs among the post-natal deaths only in the earlier

vears of the inquiry and is probably due to the same
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causes, as well as; rerhaps, to a decline in the
deaths from the real causes themselves, usually
infections.,

GRQUP 2 ( POST-NATAL DEATHS ). (Arpendix page 23 )

Generally speaking, the majority of the deaths in
the post-natal group are from resviratory diseases,
communicable infectious diseases and gastro-intestinal
diseases. Only seven premature infants lived long
enough té be included in this group., It 1s noteworthy
that no case is certified from syphilitic infection.
This conforms to some extent to the findings in the
Staffordshire Section of the Ministry of Health Inquiry
Noe 55 (Campbell, J, 1929) when only one case wa
certified from this cause out of 111, It is unlikely
to have contributed to the foetal mortality, for the
disease is very rare at all ages within this area.

Of the 125 deaths occurring after the first month’of
life, 64 or 5l.2 per cent were certified from
respiratory disease and the respiratory complications
of infectioué disease. Only four cases certifisd

as tuberculosis are récorded during 25 years. Gastro-
enteritis forms slightly more than ten per cént of the
post-natal deaths, The dividing line between the
neo-natal and the‘postanatal deaths is very clearly
marked ------ prematurity and congenital malformations

forming the bulk (78 per cent) of the total wastage
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among live born infaﬁts under one month of age,
respiratory, infectious and intestinal diseasss
the bulk (61 per cent) in the subsequent period.

The conclusions to be drawn from these findings

l. that, in this district, the mortality
M among prematurely live born infants is
high and that the excess of neo-natal
mortality is due largely to the axcess
mortality from prematurity;
2. that there has been no reduction in
ﬂ mortality among prematurely born infants
over the period of twenty five years
(1921-1945);
3. that uncomplicated respiratory diseases
' and infectious diseases together cause
the highest mortality rates after the
first month; and
4, that gastro-intestinal diseases have
‘ comparatively low rates, but show no
decline in the period reviewed. T

ANALYSIS of DEATHS by SINGLE CAUSES.

The tables (Appendix pages 24 and 25 ) set

out in greater detail single certified causes of deaths,

They confirm certain facts. It is known that one of

the most important causes of decline in the general
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death rate in this country for all ages, during the
rast 50 years, has been the gradual control of
epidenmic and infectious diseases. This is applicatle
to the infant mortality rates frdm these causes
within this district,

Among the infecfious grour of diseases, no deaths
are recorded from diphtheria or scarlet fever. The
figures for Measles are low throughout and coihcide V
with epidemics in 1929, 19833 ( a severe type of diseaseﬁ

‘and 1939, Whooping Cough, a serious disease in

infancy, shows an actual rise in mortality rates in the

1931-1935 (3.68) and the 1941-1945 (3.90) quinquennis,

higher than the corresponding rates for England and
Wales, namely 2.5 and l.25 in the same quinquennia.
Yo doubt, the réspiratofy complication of broncho-
rneumonia as the exciting cause of death, if included

in the respiratcry group, would have reduced the

whooping cough death rate. I have, however, been
careful to include all deéths from whooping cough,

with or without complications, under the primsry

cause. As many more infants are at risk during

an epidemio compared with the number at risk from
bronch~-rneumonia without whooping cough, the rates
cannot be considered unduly high. The decline is

less satisfactory than could be ﬁoped for by comrariscn

with a national rate of 1.2 in the veriod 1035-1928,
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although it contribﬁtes a mean rate of only 2.45 per
1000 over 25 years out of a total mean local fate of
60.81s It indicates, however, that whooring cough is
still'a very serious disease under the age of one yeaT.

A large proportion of the deaths occurring in v
childhood are attributed to Pnsumonias It is stated
by Martin that about one seventh of ail infant deaths,
or, excluding the diseases in the neo-natal period,
about one third, are assigned to this cause (Martin,
J«W. 1945)s The local figures are almost similar to
tﬁege, beiﬁé about one seventh (or 15 per cent ) of all
infant deaths, and slightly less than one third ( or 30
per cent ) of the deaths after the age of one month,
But there has been a striking fall in the local infantile
mortality rates from broncho-rneumonia in the last decade.
They have declined by three quarters compared with the |
rates in the first three quinquennia (1921-1935) covered
by the inquiry.

Despite the rather large reduction in mortality

from this cause, the relative position of Bronchitis has

not changed much, though the rates are all on a much
lower level, and the rate of 2422 in 1935-1940 compares
favourably with that of Englanc{ and Wales (2.15) in the
same perioda |

There has been no noticeable decline in the rates

for Bastro-enteritis, certainly no improvement in it.
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It is the second most important cuause of death aftexr
the first month and is accounted for largely by a high
rate of 5.00 in the 1926-1930 quinquennium, associated
with an oﬁtbreak of summer diarrhoea in 1828. But for
this, and assuming this figure had averaged fhose of
the other quinquennial periods, namely 237, gastro-
enteritis would have occupied fifth placé instead of
second as a cause of post-natal infantile mortality.
Again, although the levels of the rates are not higﬁ
and gastro-enteritis accounts for only one twenty-fifth
or 4.7 per cent of the total deaths at ages O - 1, the
rate’in the last quinquennium under review (1941-1945) 3

|
is 50 per cent higher then that in the first (1921-1925),

In England and Wales diarrhosal dissases account for i
about one tenth of the total infantile mortality |
(Martin, J.W. 1945); in 1920-1924 the rate was 9.53 per
1000 and iﬁ i955~1958, 5.92‘ Although the rateé are
higher for the country as a’whole, the speed of their

decline has been more rapid than in this district.

All forms of Tuberculosis are negligible as a cause

of local infantile mortality, only four certified deaths
occurring in twenty five years. They form only 0.88

of the mean total rate and comﬁare favourably with fates
for England and Wales of 1l.61 (1920-1924) and 0,55 (1935
-1938). Their importanceﬁas a cause of death ﬁnder the

age of one year is less than other disesases, but they
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rank second in frequency at this age as a cause of
mortality during childhood.

NEO-NATAL, MORTALITY among FULL TFERM TNFANTS.

It has not been possible, in this study, to
record the premature mortality rates per 1000
premature live births, for no statistics of these
are available. The national incidence of premature
births rangeshfrom five to ten ver cent of all births.
Figures are, however, available of the neo-natal
mortality rates among full time infants,. I have
compared them with other figures,mainly'hospital ones
in this country. ( Crosse, V.M. " The Premature Baby"
1948). TFew fiéures are giveﬁ éither for comparable
or 1a£ge areas.

TABLE 19

NEO-NATAL MORTALITY RATES FQR TULL TERM INFANTS,

NEQ-NATAL MORTALITY RATES.

ITULBER OF [FULL TERM
AREA LIVE rer 1000 TOTAL,
BIRTHS, _ |LIVE RIRTHS.
(BIDDULPH 1921-45 4,538 10433 3246
URBAN DISTRICT, _ , ‘
CITY OF BIRMIWGHAM |19 3745 11,2 2544
1943, | .
EDINBUGH 1939-40
PIATERNITY HOSPITAL,| 4,886 21.8 48.3
ABERDIEN 1941-42, | -
MATERNITY HOSPITAL.] 3,156 18,9 6042
IRMINGHAI CITY , :
TATERNITY HOME 10,346 10.5 38.0
(Booked) 1931-43, : :

It would appear that the full term rates in this area
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compare favounably’with the hospital statistics znd
are much better than the high Scottish rates. The
total local rates are, however, slightly les§
sat isfactory, by comparison, when prematurity is
included. The prospect of survival of a full term
infant béyond the neo-natal period would not seem to
be associated with any special dangers, on the basis
of the above figures of mortality rates. A reasonable
assumption is that the special precautians for the
care of the premature infant are unnecessary for the
full term child, for indeed, in this area, the
mortality rates for these infants in the neo-natal
period are an improvement on all the hospital figures
quoted,

Tﬂis study of the causes of infant deaths in the
past twenty five years reveals that the certification
of some causes is less comprehensive than it might be,
even in the absence of specialised diagnostic and
post-mortem facilities. For example, the inclusion
of a maternal cause in gssociation with mortality
among prematurely live born infants, would open a
wide field to the Registrar-CGeneral in his compilation
of statistics, and permit of further research into
those maternal pathological states most frequently

encountered in association with prematurity. The
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difficulties in éontrolling the maternzal factoxr
might, by this method, over the years gradvally
be lessened with benefits to mother and child far
beyond anyvthing so far achieved. A vproper correlatlion
of statistical material would iﬁevitably assist the
research worker in his quest to reduce maternal
morbidity and so, dirsctly, that large mass of infantile
mortality dependent on ite.

The high incidence éf deaths from rrematurity
is disquieting. No reduction in it over the vears
covered by ths‘inquiry is a measure of the failure of
the several services responsible for its reduction.
Without proper integration of general practitioner,
local authority, hospital and consultant obstetric
and paediatric services into a unified maternity
service for the care of ths expectant mother and her
prematurely born infant, nc reduction can be hoped for
in this districte This discounts, tco, that proportion
of potential,lifé, stated to be large, lost by abortion.

The reduction in mortality from respiratory |
disease, however, and the hoped for reduction from

gastro=-intestinal disease sugur well for the future

improvement in the crude mortality rates,

The major factor of deaths among ﬁrematurely

born infants has in no sense been solved.
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SUMMARY, ‘

The'certified causes of death have been analysed
in two groups, namely CGrour l. (¥eo-natal) and CGroup
2. (Post-natal). ‘

‘ Prematurit& is the principal certified cause of
death and is the outstanding factor in neo-natal
mortality (68.2 per cent)s There is a definite
aetiological aivision betﬁeen neo-natal and post-
natal deaths:

(a) Prematurity and congenital malformations
together account for 78 per cent of neo-natal deaths,

(b) Respiratory, infectious and gastro-intestinal
diseases together account for 48 per cent of post-
natal deaths.

Syphilié, scarlet fever and diprhtheria do not
occur as a certified cause of infantile mortalitw
and influenza and tuberculosis very rarely.

The disparity between the anatomical and the
clinical certified causes has been fully reviewed.

The lack of a stated infant or maternal cause
in association with premature deaths detracts from
a full discussion on the underlying aetiologys

The excess of neo-natal mortality resulté from
the excess mortality from prematurity.

Rates of mortality from the acute infectious

diseases (whooping cough and measles) are influenced
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by their eridemic incidence, Although whooping
cough deaths contribute onlﬁ 3.3 per cent to the
mean infantile mortality rate,vtheir decline is
still unsatisfactory.

The substantial fall of 75 per cent in the
mortality from broncho-pneumonia is the greatest
single factor in the reduction of the post-natsal
rates and so;‘of the crude infantile mortality
ratese.

dastro—enteritis, though second among the
vost-natal causes of death,is not a major factor

in infantile mortality.

»

The certification of infant deaths in domiciliary

practice is not sufficiently comprehensive, lacking a
stated infant and/or maternal cause.

The inclusion of even an obvioﬁs clinical
maternal cause, for example in association with desaths
from prrematurity, would permit the statistical
compilation of a mass of information on maternal
morbid states never hitherto revealed in its true
incidencee.

The ﬁroblem of deaths from prematurity has not

been solved in the period covered by the inquiry.
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15. THE EFFECT of the ORDIR of DIRTH on INFANTILE
. TORTALITY.

Prior to 1938 the distribution of births by
birth order in England and Wales was not officially
known. Many maternity and child welfare clinics
incorﬁorated the birth order in their card index
records but, as far as is known, no extracts from
these were used for any statistical purpose by the
Registrar-General.

Under Statutary-Rules and Orders 1938, No 569,
" the Registrar-Geheral, by virtue of section 3 of
the Population (Statistics) Act 1938, and in exercise
of the powers under the Rirths and Deaths Registration
Acts, 1836 toc 1929" was empowered to obtain through
the registration officers particulars sypecified in
the First Schedule to the Orders. hese were, that
the informant, at the registratidn of a birth, should
be asked, in addition to the usual registration details,
the age of the mother, the mother's previous children
by her rresent hushand or by any formexr husband, and
the totals of living, stillborn and dead children.

These additional particulars are not entered in the

birth register nor on the birth certificate; they are
confidentizal and are used only for the preparation of

statistics by the Registraxr-General. The locsal

registrars do not retain cories in their custody and
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have no powers to declare their contents to third
Parties.

I ﬂéd great difficulty, then, in obtaining, for
the purpose of my inquiry, full statistical data of
the birth order of infants, or of the birth order of
infants dying under the age of one year. It was, in
fact, only possible to obtain figures fér the rosition
of infants in the family, for the last year of the
inquiry, namely 1945. Although the birth rate of
18442 in this year ié slightly higher than in the
prévious vear (18.324), by comparison with the previous
ten years it cannét be considered a high rate, and
since there are no compasrative figures for birth
orders in previous years, it is impossibkle accurately
to assess the influence of the birth rate on the
proportion of first, second and third born, and
subsequent children.

It has been deﬁonstrated, however, by McKiniay
that the lower the birth rate in any area the higher
the proportion of first, second znd third born
children, and the lower the proportion of later born;
and conversély, high rates produce a lower proportion
of first, second and third born and a higher rroportion
of later born. ( McKinlay, P.J.1929). He states, for
examprle, that‘Where the birtﬂ rate is under 19,7 rer

1000 of the population, 72.68 pver cent of all infants
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are either first, seconé or third borne In this district
in 1945, the birth rate was 18,42 and éhe rroporticn of
first, second and third born iﬁfants was 759 per cent,

a figure close enough to McKinlay's to suppért and confirm
his findings. Wnhen the birth rates in this area are
examined (Taﬂle 20) it is apparent that there is a close
similarity in the yearly rates from 1935, with the
excertion of high rates in the triennium 1941-1943,

(see also Appendix page 26 )e

TABLE 20 ‘

BIRTH RATES per 1000 vopulation
EIDDULPH URBAN DISTRICT 1955-1945.

YRAR 1935 1836 [19371193811S398 11940124111
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MNNUAL
BIRTH | 18495 18920(1868f 1820 116,10 |1810|L. 528|227
RATE, <

20,94 [18,54 124
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A1l fates with these excevtions, are below the figuxre of
19,7 per 1000. It can be assumed, therefore, that in ten
of the last thirtcen years the birth ordexr of the first,
second and third born would be in a vrovortion of =zbout
75 per cent over the later born infants, for the 1935 and
1934 birth rates were respectively 17.63 and 17.56. In
view of McKinlay's further postulate that the pfopértion
is only 56455 per cent in areas where the crude birth rate
is 2547 or‘over,per 1000 of the population, it can be
safel& stated that the range in 1941-43 for the earlier
born infants would be between 50 and 65 per cent. The

birth distribution in numbers and percentages for this




125
district in 1945 is set cut in Table 21*

TABLE 21 TABLE 22

BIRTHS by ORDER of BIRTH in BIRTHS by ORDER of BIRTH in
BIDBULPH URBAU DISTRICT 1945 STAREORB RURAL DISTRICTS 1927

BIRTH HUMBERS PERCENTAGES BIRTH HUMBERS PERCENTAGES

ORBER ORDER
1 69 36.3) 1 588 33
2 42 22.3)75.9 2 653 25%73
3 33 17.3 3 287 15)
4 17 87 4&5 297 15
5&6 19 10.-0 6 &7 124 7
7 &8 8 4.4 of 82 4
9/ 2 1.0
TOTAL 190 100. TOTAL 1843 100.
BIRTH RATE 18*42 BIRTH RATE 18%57

A t

It 1s instructive to compare the 1945 figures of this
district with those of five rural districts in
Staffordshire in 1927, (Table 22), two of which, namely
Leek and Uewcastie-under-Lyme, adjoin this one. (Campbell,
J. 1929). The close similarity of the respective
birth rates should make the birth order figures
comparable and it 1s found that the percentages of first,
second and third born in the two districts are fairly
close. The birth rate in this district for the twelve
years prior to 1933 show only three rates, namely 28.77
per 1000 (1921), 25.5(1922) and 24.23 (1925) high
enough to reverse the preponderance of first, second and
third births. In the other nine jrears the rates varied
between 19.96 and 17.00 per 1000 of the population.
Broadly, it may be said, that, with few exceptions,
the annual birth rate over 25 years has ranged between

18.0 and 19.5 per 1000. With these figures and HcKinlayls
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dictum, a higher propértion of earlier born infants is
to be expected in most years and this, on the basis of
the 1945 figures and the approximation of its birth rate
to that of many other years, justifies the statement that
this is probably true.

With these facté of distribution of birth order
in mind, it should not have been difficult to determins
the rate of mortality of infants under one year of age
from the different causes, by order of birth. The
figures of infant deaths in the year 1945 however - the
only year in which the birth order of all live infants
born could be obtained - are far too smell tc attempt
to draw conclusions from thems TFor instance, there
were only eight deaths, with a ﬁirth order of 1,1,2,2,2,3,
4,4 and cauvsal factors of Prematurity and Convulsions
(first born) Gastro-enteritis, Congenital heart discase
and Prematurity (second born) Prematurity (third born);
Tuberculous Meningitis and Prematurity (fourth born).
The infantile mortality rates were 29,47,30 and 35 iﬁ
ascending birth order. Although it is known, that, avart
from first born child£en, the infant mortality increasecs
with the serial order of birth, much more data are needed
than can be fouﬁd in a single year to justify conclusions
being drawne

In ordér to obtain figures of birth order among

infants dying under the age of one year I found it
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necessary to make a F%rsonal field inquiry in the homes
of the people. I took rains to pursue this for as many
vears as possible. The difficulties increased with
each year before i939 and, finally, at 1935 I had
cbtained the birth order of dead infants in 105 cases
out of a total of 107. This number may te said to
rerresent a fair sampie over the twenty five years and
it has the merit of including four of the pre-war vesrs.
The number of deaths in some birth orders, even over
eleven years, is excessively small and any czlculation
of infantile mortality rates, if possible, would be
subject to large errors of sampling.

The birth order has been senarated intc 1st,2né,
drd, 4th, 5th =snd 6th, 7theand 8th, and over, in Tables
23, 24 and 25. If any conclusions can be drawn merely
from numbers fhey are these., Table 23 shows the number
of deaths in order of paritf of the mother. The deaths
as a whole tend to be higher among first births than in
the immediately subsequent group but, in this district,
instead of rising steadily until the final group is
reached, they increase only among third born children

znd thereafter decline as prarity increasese.

TABLE 23
| INFANTITE MCRTALITY by BIRTH ORDER
: EITTULPH URDAN DISTRIPT
BIRTH (RDER among DEAD INFANTS 1935 -1048
PARITY of z an:
OTER 1/ 2{3]| 4|5 and 6|7 and 8 9 7

INFANT ]
DEATES, 30119 125 {17 7 3 4
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It may ve that the numbers are tco small in each

birth order and in any case it has been impossible

to calculate death rates or the values XE and P, and
without them, it cannot be stated with certainty what
is the effect of birth order on the infantile mortality
rate in this districte. But the figures do, at least,
seem to indicate that'there is no preponderance of
deaths among first boprn children.

TABLE 24 |

NEO-NATAL MORTALITY by BIRTH CRDFR-BIDDULFPH URBAY DISTRICT,
1935 — 1045 '

PAR ITY 1/2|!3(4]| 5and 6|7 and 8| 97
PREVATUR ITY 121 3|11 9 2 2 2
OTHFR NEO-NATAL gl 4| 3] - - - 1 .
CAUSES

ALL PARITIRS 20( 7{14| ¢ 2 2 3

Of 57 neo-natal deaths, 20 or 35.1 per cent occurred
among first pregnancy infants, aﬂd the numbers of deaths
Jin later born infants, namely 3 to 5 inclusive in birth
order, were greater at 42,05 per cent than among second
born children (12.3 per cent). TFrom the 6th pregnancy
onwards the neo-nétal deaths ﬁere lowest at 10.5 per cent.
A comparison of the distribution of neo-ﬁatal B
deaths in this area (1935-1945) and among "booked"

hosvital cases in Aberdeen (1941-1944) quoted by RBaird,
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is valid in thst his group znd the numbers here are
drawn mainly from the samé social classes, namely III
IV and V (Baird, D. 1945)
TABIE 25 ‘

COMPARATIVE NFEO-NATAL MORTALITY by BIRTH ORDER.

BIDDULPH URBAN ARFRDEEN HOSTITAL

PAR ITY DISTRICT CASTS

1025 -~ 1945 1941 - 1244
lst FREGNANCY 3541 4%, 57
2nd PREGNANCY 10437 24,27
3rd,4th and 5th 42, 057 23, 87
TREGNANCIES : :
6th PREGNANCY 10, 57 8,27

Weo-natal mortality among 2nd pregnancy infants §hows
a relatively favourable exrerience; there is a greatser
preponéerance of lst pregnancy deaths among "booked"
hospital case, and a decline in mortalitv in both areas
with the 4th and later pregnanciese

It is of importance at this‘point to give figures
of the distribution of birth by order of birth for the
only year, namely 1945, in which I have been able to
pbtain these data.

TARLE 2
NUMBER OF BIRTHS BY CRDFR OF BIRTH
T BICDULPH URBAN DISTRICT. 1945
PARITY of | 1l 2| 3| 2|5 and 6|7 and 8 |97 | TOTAL
LTOTHER
NUMREFR of | 59142 |33 |17 19 8 2 190
IRTHS,
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Although there it g grzater number of lst, 2nd and 2rd

born children in this year, and that this is the

probability in the eleven years from 1835, for the

birth rate was seldom higher than 19.7 and then only

slightly so, the mortality is not necessarily high with

the greater number of children at risk in a particular

birth ordere.

- It is much more dependent on the causes

of death, on the influence of social and environmental

conditions; and in the early birth order, on the ante-

natzal and neo-natal causes.
Table 27 sets out the numbers of deaths from

various causes by order of birth.

TABLE 27

NUMBERS OF DEATHS by CAUSE =nd ORDER of BIRTE,

- BIDPULPH URBAY DPISTRICT 1935~1945.

CAUSE of DEATH BIRTH ORDER TOTAL
DEATHS by
1{2|2 {4 |5 ands|? and 8 | 9/ICAUSE,
[PREIATUR 17 ¢ 132 0119 5 2 3 42,
CONGEN ITAL :
TATFCORMAT IONS 7lg 31 2 1 18
ONCHO-
[PNEUMONIA nl2le 1 12
GASTRO-ENTERITIS 212 | 2 6
WHOOPING COUGH
and MEASLES 1231 v
OTHER INFRCTIONS| 23| 1|2 1 9
BIRTH INJURY 1 1
ALL OTHER CAUSEY 2{1] 3|2 1 1 10
TOTAL DEATHS 30(19| 25{17 v 3 4| 105

It indicates, even with small numbers, that first; born

children show a greater mortality in certain groups,



such as birth injﬁry, which is usually an excessive
cause of death among first born infants. Here the
only case resulted from a first pregnandy. The figure
for prematurely born first infants, though high, is
relatively less than among later born premature infants,
when ante-natal causes such as maternal toxaemia and
ante-partum haemorrhage are more freouent. The birth
orders of 3 and over account for the greater part of
the deaths from prematurity.  The mortality experience
in congenital malformations.is least favourable among
first born infants in this series, but as a rule this
factor follows no definite oxrder., The infections,
namely, respiratory, gastro-inteétinal and communicable
infectious diseases, tend to show excess in birth orxders
after the first, in keeping with the greater risk cf
infection in an environment where the infant is in the
later birth orders. A slightly excess mortality is
observed in the caée of whooping cough and measles in
3rd born infants, although the "other infections", which
include meningitis and convulsions, are fairly evenly
distributed among birth orders 1 to 6.
The decline in the numbers of iﬁfant deaths after
the 4th birth order may be due to
1. the absence of anything approaching real
slum conditions within the area; and no

gross overcrowding,
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2. the introduction of sulphanilamide therary
in 1935 and its success in combating acute
respiratory disease, commoner in birth orders
after the first, even allowing for the fact
that it is less effective under the age of
one year,

3e the improved dietetic and medical care of

, the multiparous womén. It is my experience
that, in the past ten'years, gshe has become
more conscious of the benefits of adecuate
ante-natal supervision, perhaps most
markedly among social classes III and IV.
This may be the controlling factor in the
decline in the numbers of deaths from
prematurity in the later birth orders. 1In
the higher social classes there has aiways
been a demand for continuocus pre-natal
supervision irrespective of the parity of
the mother,

SUMMARY |

The number of deaths proportionately tend to be
in slight excess in the lst birth order.

They axe less in the 2nd birth ordef.

They increase in the 3xd znd are still high in the
4th birth oxders,

They do not increase thereafter, although the
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real effect on any birth order cannot be correctly
assessed in the absence of mortality rates.

Neo-natal mortality among 2nd pregnancy,infants
shows a relatively favourable experience.

Thére is a decline in neo-natal mortality from
~the Ath birth order.

Birth orders 3 toc 5 show the greatest neo-natal
mortality.

Deaths from prematurity are in excess from the
3rd birth order.

Congenital ﬁalformations have the least favourable
mortality among 1lst born infants.

Respiratory, infectiocus and éastro-intestinal
diseases have an increased mortality in birth orders

after the first.
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15, ECONQITIC AND SOCIAL FACTCORS IIT IWFANTILE VORTALITY,

The investigation of the economic and social
factors forms an important section of the étudy of
infantile mortality, esyecially in a wdrking class
aistrict, for, broadly, tﬁe major cavses of infant
deaths and higher rates are to be found among the
lower strata of society, The findings will be discussed
in relation to the country as a whole and conclusions
drawn on how far they approximate to or diverge from
those deduced by the Registrar-General. They are also
reviewed in the light of other publishéd worKa

The Registrar-General, in his DeCennial'Sﬁpplement
England & Wales 1931 Part IIa Occupational Mortality,
assesses the mortality of the infant by the social

class of the father, and on Table 14, rage 376, of this

publication, he classifies the deaths and mortality
rates of legitimate infants by sex, age and cause for
each social class of the father and for all occupatiocns
according to the social class. The classification is
that used originally by Stevenson for all occupatiocns
returned in the Census schedules of 1921 and incoryporated
by the Registrer-General in his Deccenial Suprlement of

1921, but later varied in some of its details in his

1930-1932 statistical analysis of occupational mortalitye.
Class I approximates to the professional and upper middle

classes, Class II comprises intermediate groups such &8s
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shoykeepers, clerks and farmers, or the lower middle
classes, Class III represents all skilled workmen,
Class If consists mostly of semi-skilled workers and
Class V includes all types of unskilled labouzr. The
social status, based on the occupation of the father,
adopted in thie inquiry, is that used by the Registrar-
General in Table 4A vages 220-288 of his Decennial
Supplement England & Wales 1931 Part IIAa Occupaticnal
Mortality.

The district under review in this inquiry is
essentially a mining community, perhaps not so
exclusively so in the last decade,with the increase in
urbanisation and the oprortunites offered for work in
other forms of employment namely engineering, sand
quarrying and ribbon manufacture, but the bulk of male
labour is still employed in the coal mines. During the
war years the industry was subject tc the ﬁrovisions of
the Essential Works' Order and so, comparatively few
males were called from it for active services. Consecuently
there was very much less disturbance of the écoupational

orders applicable to the mining industry than would

obtain among these orders in other working class districﬁw
where, perhaps, the bulk of the employed male population |
was normally on work which permitted them to volunteer

or be conscripted for service in the armed forces. There

have been, therefore, by reason of the tyre of work,
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fewer changes in the'social classes of the employed
male population here; and as there has been no major
rrolonged storprage in the industry for nearly twenty
yeare the shift of sociai class ofvthe male worker has
not materially changed in that period. Of the two
classes of skilled and semi-skilléd 1ébour (Classes III
and IV) the majority is still emploved in the mining
industry.

At thé outset, then, I found it necessary to obtain
employment figures and occupations in order to analyse
theée occupations into social classes, It was not
rossible to obtain reliable figures over the whole
veriod of the inquiry, but by a search of National
Health Insurance meédical record cards, on which is stated
the occupation of the insured person, and the courtesy
of the Ministry of Labour and Wationazl Service, and of
various employers of labour within the district, and the
application of 16ca; knowledge over a period of fifteen
years, I was enabled, with considerable accuracy, to
compile figures and occupations of the emploved male
ropulation between the ages of 20 and 64 years, for the
five years 1941 to 1945, This gave me an assessment
of the marriageable and‘productive group necessary

for my purposeé.
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TABLE 28
DISTRIBUTION OF QCCUPIED MALRE, 20 - 64 VEARS.

1941 - 1945 BIDDULPH URBAN DISTRICT.

1241 1942 1943 1244 1945

TOTAL OCCUPIED 1950 21286 2024 2018 2028
MALES 20-64 YEARS.

TQTAL POPULATION -
REGISTRAR~GENERAL'S 9773 9883 987¢ | 10,250 |10,210
MID-YEAR ESTIMATES.

There is very little variation in the emploved male
population during the last four years. The figures
represent a percentage average distribution of 19.5 of the
total ropulation, with a high figure of 21 per cent in
1942, From what has been already said of the similarity
of eﬁployment in war and reace in this area, the above
sample is one which would be proportionately the same for
previous quinquennia, though perhaps the figures quoted
may be higher, having regard to the high level of total
employment during the war years.

In Table 29 the employed méle ropulation at the same
ages has been separated into the different social classes.
Ry reason of the occupations within the district and in
the adjoining industrial areas, the numbers in Socieal
Class I are tco few to justify them being put into a
class by themselves so they have been combined with those

of Socizl Class II and throughout the investigation have
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been treated as one clasg,
IABLE 29

SOCIAL DISTRIBUTION OF QCCUPIED MALES.

1941-1945 BIDDULPH URBAN DISTRICT

SOCIAL CLASS | 1941 | 1942 | 1943 | 1944 | 1945

I and II 257 | 238 | 271 | 151 | 170

I1I 861 | 951 | 949 | 944 | 842

v 650 | 757 | 630 | 752 | 821
v 192 | 180 174 | 171 | 192

TOTALS 1960 | 2126 | 2024 | 2018 | 2025

The occupational groups are distributed unevenly over
the five social classes, almost one half falling into
Class III (skilled workmen), and Class IV (semi-skilled
workmen) yielding about one third of the occuried male
population between the ages of 20 and 64 years. There
is very little real variation in each class from year to
year. An analysis of the social classss reveals that the
main‘forms of employment in this district are as follow:
Taking Social Classes I and II as a unit they comprise
the professions and a few other occupations psculiar to
the district, namely colliery owners; farmers ( and these
include many with small holdings ) and retail proprietors
of commoditizss such as groceries, green groceries, meat,
coal, milk, ironmongery and so on form the greater portion

of this class. Motor garage yrroprietors, costing clexrks,
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draughtsmen,administrative and official staff of ths
Local Authorities and the Civil Service contribute a
much smaller number,

Classes III and IV comprise by far the largest part
of the employed male population and Class III is the
largest single class in all years for which figures
have been obtained. The increase in semi-skilled
workers in 1944 and 1945, mostly in Royal Ordnance
Factories,produced a temporary rise in the numbers of
Ciass IV workers. An analysis of the birth registers
from 1925, too, discloses an excess of births in social
Class III in each year except 1944, This class is the
group of the skilled workmen. Loéally, the largest
individual occupation in thié class is that of coal
hewer and getter and it includss the subordinate
superintending staff in the coal mines, and yields
almost half (or 48.8 per cent) of the total occupations
in this group. Tﬂe remainder, in order of frequency,
are road tranéport motor drivers, skilled workers in
engineering trades such as fitters and rivetters; brick-
layers, joiners, plasterers, shop assistants retailing
food and other commodities, gardeners and nurserymen,
haulage contractors and a miscellaneous selection of
artisans employed in the maintenance of public and
personal services. It is worthy of note

(1) that in the nineteen twenties a large
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rroportion of this remainder wazs employed in
the local iron works as puddlers, furnacemen,
and skilled forge workers, and
(11) that very few males resident in the district
are employed in the adjoining pottery industry.
By far the largest number of semi-skilled workers.
belonging to Tlass IV are emploved below ground in the
coal mines of the North Staffordshire coalfield,exclu’in
hewers and getters, They include loaders, roadmen,
datalers, packers, platelavers, and all surface workers
above grounde. The other important occupations in this
class, withiﬁ the area, are agricultural labourers, road
transport assistants, conductors of public service
vehic¢les, labourers to plumbers, plasterers, builders
and bricklayers and in slight excess for this class
during the war, other ranks in the Army. |
Class V includes all general laboufers, labourers
and unskilled workers, navvies, and, in a minority,
sand quarry workers ani railway porters. It forms
a small social class the community being essentially

a colliery districte

o
1A
LT

TABLE 30
PERCENTAGE SOCIAL DISTRIBUTION OF OCCUPIED MALES-20 to64
TRARS
1941 - 1945 BIDPULPH URBAY DISTR ICT T
SOCIAL CLASS —~~1dii 1942 | 1943 ["1944 T 1945
I and II 12 i 13 8 )
IIT 44 45 45 45 40
v 24 z5 22 ZY 44
Voeor' .30 | 9 | 9 9 3
TOTATS 100. 0 106.0 [ 160.0 100.0| 100.d
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Classes III and IV taken together, form, in this
district, between 78 and 84 ver cent of the emploved
male-populafion at the ages stated. The percentage
is greatest among the skilled workers (Class ITI)
except in 1945 when there was an excess of semi-skilled
workers of ten per cent; and with the type of employment,
it is not surprising to find the unskilled class in the
minoritye Semi-skilled labour increased over this
five yeaf period, whilst skilled labour was maintainsd
unt il 1945 when it suffered a reduction of six per cent.

The problem now is, how to rslate the part social
conditions, in so far as social classes of the community
determine these conditions, exert on infant deaths and
their influences on thes particular diseases from which
infants die; whether they are the sole factors at wozxk
or whether they are merely a component of the larger
economic problem of man's struggle with his environment;
and how far they affect the health of the mother and in
what manner.

In this district the level of economy in the
social classes III and IV is not radically dissimilar.
Rates of pay underground in the coal mines for skilled
and semi-skilled workers do not vary to a degree that
means a wide margin of safety for the one class (III)
and mere subsistance for the other (IV). The home

conditions, too, are not dissimilar and in both classes
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the family income is often auvgemsnted by the employment
of the mother in local industzryvy. The unskilled workers, |
on the other hand, live on rateé of vay lower than the
others and often their employment is interrupted by periods
of unavoidable idleness., FXven where the mother is gain- |
fully occupied the gross income is less. Moreover, many
of these workers, now classed as unskilied, were formerly
employed in skilled and semi-skilled occupations within |
the coal mining industry, and have subsequently been
exposed to the hazards of irregular emplovment, maybe by
reason of age, or of disablement or ill health, I am of
opinion that there is,in this area, a lower level of
economic stability among Class V males than in an& other
occupational order and that this has, in many cases, been
aggravated by ignorance, unwise spending on essential
foods and intemperance, with adverse repercussions on the
health of the mother and the vitality of her infant.

In order, then,to assess the effect of social ¢lass
on infantile morxtality it was necessary to relate the
number of legitimate births to the different social
Cclasses, By a search of birth registers and annual vital
statistical returns I was able to record the numbers of
legitimate live births from 1931 to 1945 - a period of

15 years. I then distributed these births into their

different social classes according to the occupation of

the father and foom these data I obtained the yercentage
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From an analysis of

the deaths in each social class a calculation of the

infantile mortality rates was made for each social class,

per 1000 legitimate live births, and their importance

discussed.,
TABIE 31
IFGITTUATE LIVE BIRTHS-1931-1945-BIDDULPH URBAY DISTRICT.
YEAR TOTAL LEGITTMATE LIVE BIRTHS |TOTAL LIVE 2IRT'E
1931 164 167
1932 156 165
1933 144 147
1934 151 158
1935 173 177 a
1936 175 180 |
( 1937 177 182 |
1938 185 186 |
1939 174 175
1940 173 174
1941 206 212 :
1942 215 205
1043 202 209
1944 180 188
1945 174 190

The increase in illegitimacy coincides with the war

yvears, being greatest in the period 1941 - 1945,
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TARLE 32

DISTRIBUTION OF LFCGITIMATE LIVE BIRTHE TO THE DIFFERFNT
SOCIAL CLASSES -~ BY SOCIAT CLASS OF FATHER.

1931 - 1945 BIDDUIPH URBAN DISTRICT.

YEAR SOCIAL SOCIAL | SOCIAL | SOCIAL | TOTALS
CLASS | TIASS | CLASTS | TTLASS
T and II | ITT | T IV

1931 15 "6 57 16 154

1932 13 87 44 12 156

1933 8 72 47 17 144

1934 9 8l 53 8 151

1935 15 71 73 14 173

1936 23 75 65 12 175

1937 20 "9 58 20 177

1938 27 "5 68 15 185

1939 23 82 55 13 174

1940 23 78 55 17 173

1941 26 94 70 16 206

1942 25 100 76 14 215

1943 28 98 65 11 202

1944 14 87 68 11 180

1945 16 | m 8 174

The distribution follows a definite pattern for each

social class, the numbers being greatest in Classes III
i

and IV, and the years with the excess of legitimate births

(1941-1943) coincide with the greatest increase in these

ClasSseS.



TARLE 33

PERCENTAGE DISTR IRUTION OF IRGITTMATE LIVE BIRTHS

BY SOCIAT CLASS.

1931 - 1945 BIDDULPH URBAN DISTRICT,

VEAR SOCIAL SOCIAL | SocIAL | SOCIAL | ToTazs

TLASS CLASS | CLASS | CLASS

and II II1 W | ¥
1931 9 46 35 10 100. 0
1032 9 55 28 8 1004 0
1933 6 50 33 1 100, 0
1934 6 54 35 5 10040
1935 9 41 42 8 100, 0
1936 13 43 37 7 100, 0
1937 11 45 33 11 100.0
1938 14 41 36 9 100. 0
1939 13 47 32 8 100, 0
1940 13 45 32 10 100, 0
1941 12 | 45 34 9 100.0
1942 1n 46 36 7 100, 0
1943 14 46 32 8 100. 0
1944 8 48 38 6 100.0
1945 9 44 42 5 100, 0

This percentage distribution of legitimate births

discloses that the births are less in the upper and i

lowest classes and that the standard deviations afé“less,

too, in these two classes, being respectively 2.58 and
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1l.88, The frequency distributions show no considerable
différences in variability, the coefficients in each case
being 2546 per cent and 23.2 per cente In the two
major clésses (III and IV)'the percenfagé distribution
is much greater, but here again there is no large
standard deviation, while the frequency distribution
is not widely spread out from the means of 45 and 35
respectively. The standard deviation for Class III
is 3.26 with’a coefficient of varigbility of 7.2 per )
oent: while the same figures for Class IV zre 3;63 and
10.3 per cente. The figures in each class lie élosely
coﬁcentrated ébout their own mean and there is little
variation between one observation and another. The
subsequent infantile mortality rates calculatéd from
the distribution of legitimate births shouléd therefore
be accurate for each social class and any varistion by
comparison with national or other rates will be due to
the individual idicsyncrasies in the social conditions
within the district, rather than to error in arithmetical
calculations.

It was ﬁot eaSy to find conparsble figures of

birth distribution by social class within recent yezars

for this district and other adjoining axreas, in order
to test differences or similarities in class distributione
I was however, able to compile figures from this area, for

the year 1927 and compare them with figuree for the
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administrative County of Staffordéd and the Stafford
Rural Districts in the same year, extracted and
modified from McKinlay in his Statistical Notes in
Ministry of Health Inquiry ¥o 55 1929 p. 52 and given
in Table 34. ( McKinlay, P.L.1929 ). '
TABLE 34 | |

PERCENTAGE SOCIAL DISTRIBUTION OF BIRTHS in the

l. ADMINISTRATIVE COUNTY of STAFFCRD, ) for the year
2. STAFFCRT RURAL TISTRICTS,

3. BITDULPH URBAN DISTRICT. ) 1937,
" TARTORD STETTOES | D INTULTH

SOCIAL CLASS | ATUIVISTEATIVE | RURAL URBAN
CouTY, DISTRICTS. | DISTRICT.

I end II 1045 14.6 746

ITI 44,4 37,0 5247

v 27.8 3546 2546

v 17.3 12,8 10,1

TOTALS 1004 0 10040 10040

In the industrial urban district the births are greatest
among the skilled and semi-skilled and least among the
uprer ClasS€ESe. In the rural districts the births are
correspondingiy greater among the urper and lowest
classes and relatively less among the skilled workman,
and class IV shows some excess over the other district,.
the whole area being residential ( Classes I and II )
ané agricultural ( Class IV )¢ The administrative

county, which does not include the large County Boroughs
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of Burton~-un-Trent, €methwick, Stoke-on-Trent, Valsall,
West Bromwich and Wolverhamyton, shows births which are
a reasonable cross sectioﬁ of the other two, except in
class Ve The low percentage birth distribution in tle
urban district among the unskilled workers is not in
keeping with the figures of the county or the rural
districts but adheres tc & level which has been uniform
in this district in the past twenty five years where the
major forms of employment do not utilise unskilled labour.
This is confirmed by the figures given aré reviewed over
the years 19531-1945, in numbers, percentages, standard
deviation and coefficients of variabilitye.

These preliminary results now permit‘of a
calculation being made of the infantile mortality rates
as they affect the different social classes. Hexre
again it may be said that, in view of the eitremely
small numbers of births assigned to Class I, they have
been added to Class II and the rates for the combined
groups only are given ( Aprendix page 27 )

From year to year in each social class the
infantile mortality rates are very unstable and show
no downward trend in any class. Classes I and II
contribute only three rates in'the last decennium and
each is considerably lowexr than the same class rates in

the first five years. Even one death in a class with
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such few births magnifies the mortality rate out of zll
vroportion to the associated socisgl level and inta
district of this kind the figures, as a factor in social
class mortality, may be ignored. The causal factors
are of much greater import. ’

It is perhaps an unusual finding that in nine of
the years for which social class rates have been
calculated namely, 1931, 1934, 1935, 1938, 1939, 1940,
1941, 1942 and 1945, the Class III mortality rates are
greater‘than the correspondiné ones in Class IV. It
- may be ﬁhat the high occupational incidence of 50&1 hawers
and getters in this class, namely 48.5 per cent, is the
causal factor, for the Registrar—Genéral, discussing ths
mortality of infants according to the father's social
class and occupation ( Decennial Supplement, 1931, 0ccup-
ational Mortality v 1683 et seq. ) says of miners in ths
period 1930-32 ( Miners - Order IIT - v 189) "Coal hewers
- and getters and the subordinate superihtending staff who
comprise Order III (1), Class III, returned an infant
mortality rate of 81l.5 compared with 57.5 for Class III
as a whole, a figure‘exceeding that of 5lass Ve Miners
in Class IV also returned high rates of 82.5 for their
infants." Although the average rate Class III over
the fiféeen vear period in the inquiry is 5649,rvractically
identical with the triennial raté given abové, it is

important to record that slightly more than half of the
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occupations in this class is unconnected with skilled
labour in the coal mines and is not associated with
high infantile mortality rates. For example, skilled
transport workers, consisting ﬁainly of motor drivers,
form a large proportion of Class III workmen in this

district, and the Registrar-Generzl assigns them only

average rates for infancy. Salesmen and shop assistants

in retail businesses give an infantile mortality rate in
England and Wales in 1930-1932 " significantly below the
Class III average " ( Registrar-General's Tecennisal
Supplement England and Wzles 1931 Part lla Occupaticnal
Mortality p 170 )« Bakers return a normal rate,
carpenters a low fate and builders ard decorators show
nothing abnormal in their rates. So it may be that
some of these occupations have dontributed to a reduction
in certain of the annval rates to the national figure or
even below it. In this connection, it is significant
that in four of the vears with high rates (1031, 1935,
1939 and 1941) infant deaths in this class occurred
almost exclusively among skilled workers in the coal
minese The figures, however, in any year are small
enougﬁ for the class as a whole to make it unprofitavle
8til1l further to divide them for class mortality among
the skilled mineworkers only, merely to test their
significence against the much larger national returns.

The trend of the rates over 15 vears is favourable by
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comparison and not sensibly divergent, having regard
to the peculiarity of local occurations.

For a mining community the rates f&r Class IV may
be regarded as satisfactory, for in only four years
namely 1931, 1932, 1935.and 1937 are they higher than
the national class rates given by the Registrar-General
in his Decennial Supplement, Englznd and Wales 1921 Part
ITa Occupational Mortality ( Table 14, Cols 8, T 376 )
namely 668 per 1000 legitimate live birthé. The class
average of 502 over the fifteen year period (183 1-1945)
is nuch below‘this figure. The rates deviate in many
years tc a degree which uﬁsets the smoothness of the
anticipated regression from class to class, Class IV
mortalities deviate more from the general éverage. In
most years the rate increases with social descent with
the exception of Class IV, in which, in six years, 1934,
1939, 1941-1943 and 1945 the moxrtality is lower than the
mean value and lower than most of the other social groupse
As the bulk of this class includes all coal miners Workiné
below ground, except hewers and getters, and other workers
above ground it is satisfactory that the rates are so good%;
for the Registrar-General gives a figure of 82.8 for this
component of Class IV, It may be that the exﬁlanation

of the deviation from social class regression is due to

the very low rates assigned to agricultural workers, othexr

ranks in the Army and labourers in building, plumbing and
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allied skilled tradés and the improved level of
econonmy at which semi-gkilled labour has operated
in Royal Ordnance Pactories since 1941 These
factors may well have offset the highef rates
attributed to the coal mininglsection of this class,
but even so thé rates are better for the last eight
years of the period under review,

Although Class V contributés infantile mortality
rates only in slightly over one half of the years
investigated, the rates are all excessively high, and
with the exception of a rate of 62.5 in 1941, have not
diminished in recent years. Even’allowing for a nil
return in six of the fifteén years among Class V
workers, the average mortality rate is 83,8 and is
higher than the figure of 8l.2 given by tﬂe Registrar-
General for Englznd and Waleé in the triennium 1930-
1932, General labourers form the bulk of this class
and éhe observations previously made aprly signally to
this high rate.

WVhile itJis evident that occuration and social
environment play a significant part in infantile mortality
there is not, locally, fhat consistent upwaxrd trend in
the yearly mortality rétes with descent in the social
scale evidenced in the national returns. | No doukt

climatic influences are an additional factor in having

some effect on all classes. In an urban area, with a
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climate less than équable, an abnormel number of dull
sunless days, dradb surroundings and a rainfall above
the average, some of the excess mortality in an
occuratiocnal group may be ascribed to thesee It must
e very seldom that we can ascribe the exceés to
occuration alone, though there is no doubt it is an
important factor. TFrom the differences observed,
however, and froﬁ the less striking différences between
social classes III and IV, it cannot truthfully be said
that occupation alone plays the predominant vart as ip
doee in other areas or in the countrv as a whole. TFronm
the statistics presented it may be said to do so in
Social Class V, The data so far submitted do,however,
offer an index'on the oprortunities for survival of the
infant, The infant is very sensitive to environmental
conditions, much more so than is the adult, but is not
hempered by the direct effects of occuration as is the
rarent. The infant mortality rate is therefore =&
reliabie guide to the social status based on the husbard's
occupational leveles It also reflects direct environmental
influences as Wells The combination of these has
important bearings on the infantile mortality rate and

is discussed uncder social class cause of infant deaths.

Meanwhile, a study of the zccompanying grarh of
infantile mortality rates by social classes (Arpendix

page 28 ) discloses

(1) that Class V rates are no better in the



(

V]

(3)

(4)

)

Table 35.
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first quinquenniuvm (19231-1935) than in the
last (1541-1945),
that in the upper social classes (I and II)
an enormous reduction has been effected,namely
from 99 to 7.1 per 1000 legitimate live births
over the fiféeen years,
that classIII rates in the last quinguennium
are 12 per cent below even the class IV rates
in the first five year reriod 1°921-1925, amd
that class IV rates in 1941-1945 are 18 perxr
cent better than 10 vears previously. Anong
the skilled and semi-skilled groups fhe
greatest percentage reduction has been
effected in the skilled class (III) with a
19.6 per cent reduction over the whole veriod
stddied. A comparison with the rates for
differeﬁt social classes in Fngland and Vales
in 1930-1932 is'represented on the same graph

(Appendix page 28 ), and tabulated on

.




TABLE 55

IFFAFTILE MORTALITY RATES BY SOCIAL CLASS IF 3 FIVE
TSARLY PERIODS. ~ ~

LEGITPLATE LIVE BIRTHS-1931-1945-BIDDULPH URBAP DISTRICT,

CQVIPARIS OF WITH EFGLAFI) AFP WALES 1950-1952

SOCIAL 1931- 193 6- 1941- MEAF RATES EFGLAFP AFT
CLASS R 1940 1945 1931-1945 WALES 1930-
1932
I and II 99.0 10.09 7.10 40.7 38.8
ITI 70.0 50.50 50.40 55.9 57.8
v 52.0 44. 15 44. 60 50.2 66.8
A\ 110.0 31.7 109.70 83.8 77.1
ALL
CLASSES 71 43 45 31.8 66.8

Over the fifteen years, 1931 to 1945, in this area, the
unskilled worker produces the highest infantile mortality
rates. The rates for semi-skilled workers are Letter
than those among skilled workers, and apart from high
sporadic rates in 1931 and 1934, classes I and II
contribute least of any class to the infantile mortality
rate. The class III rates have improved slightly more
than the class IV ones. Among these classes it is
essential that a study of the causes of death should

now be undertaken to determine how far they axe affected,
if at all, by any differences peculiar to the two classes

and to try to discover if the causes of infant deaths
can be ascribed to occupational and climatic and

environmental hazards and if basic maternal causes can be
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correlated with theﬁ.

Of the 273 deamﬁs occcurring undeé the age of one
year from 1621-1945, 265 were legitimate infants. As
the major aetiological factors have already been shown
to be prematuri}y in the first month and respiratcry
diseases thereaffer to the end of the first year, it
will be more fruitful to consider fully the distrikution
of these causes of death bv social class and merely
indicate the more imrortant features refeiable to the
other causes, rather than detail all the minor causes
tco, for they would contribute little or nothing to a
proyper assessment of the probleme

Firstly, the principal cauées ( or groups of
causes ) of death are tabulated by social class as
distributed by the Registrar-General,

TABLE 36
INFANT MORTALITY RATES BY CAUSE AND SOCIAL CLASS,

PIER 1000 IEGITIIATE LIVE BIRTHS-1921-1245 BIDNDULPH URTZAY
DISTRICT,

ATT.
CAUSE OF DEATH ITand II| TIT | IV | V CAUSTES
PRIATURITY, 947 22,9 [25,3 [41.4 35
RESPIRATORY 4,8 10.4 [12.9[18.2 12
DISEASES. _ , | 1
NON-INFECTIVE znd 4.8 5.2 Bed | 445 5
OTHER INTECTIVE . ‘ .

ILINRSS,

CONG.MALF CRMATICNS, 4.8 7e8 2.8| 6.8 5
ACUTE INFECTIOUS - 4.7 | 542 |13.5 5
DISTASTS, , . 4

GASTR Q- INTRST INAL 2.4 5e7 | 4e5| 445 2
DISTASTS, , : : :
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here is a steady rise in the rates from Classses

I and II to Class V for all causes shewn, except
non-infective and other infective illness ( in

which I have included convulsions) and congenital
malformations, The class mortality for the acute
infectious diéeases, of which the main one is whooping
cough, is almost six times greater in Class V than

in Classes I and II and ascends steeply from Class

IV to Class V. It shows the greatest rise of all

the causes of ﬁeath, Prematurity is four times
greater in Class V tﬁan in Classes I and II, and

it records a higher rate in Classes I and II than doss
’any other cause of infant death in these classes.

This is, in fact, applicable to prematurity in eéch
social class. For the respiratory diseases, the
class mortality is four times greater in Class V than
in classeé I anéd IJ and the major components of this
grouy are broncho-rneumonia and bronchitise Gastro=-
intestinal moxtality in Class V is a 1ittle‘1ess than
double that in classes I and II but the class regression
is upset by a high rate in Class III. Oongenital
malformations show an irregularx clasé mortality, though
the rates for all classes are higher than those of the
acute infectious and gastro-intestinal diseases. The

'non-infective and other infective illnesses' mortality

similarly, is not influenced much by social class,Class



159,
V being actually 1owér than Classes I and II. A
comparison of these dats with comparable or ﬂearly
comparable causes for England and Wgles in 1930-1932
modified from the Registrar-General's Decennial
Supplement, England and Wales 1¢31 - Part 1lla
Occupational Mortality shows trends of class mortality
very similar tc those recorded here. (Table 37)
TABLE 37 |

INFANTILE MQRTALITY RATES BY CAUSE AND SOCIAL CL ASS

PER 1000 LEGITIMATE LIVE BIRTHS-1030-1C32. TNGLAND & WAIERS

{' SOCIAT CIASS — -
_ RTT

CAUSE OF DEATH T and II} TIII | IV | V [pAUSTS
PREMATURITY. 12.45 15.8 [1845 [1%.8] 173
ESPIRATCRY DISEASES. 4445 11,2 |14.5 [18,8] 12.7
INFECTICUS DISEASES. 1. 02 3425 2.85| 3.8 2, 55
CONGENITAL 5e2 5.6 | 57 | 5e4 5e5
MMALF ORMAT IQXS. : :
DIARRHOEA AYD 23 446 | Bed | 749 BeZ
ENTER IT IS. .

There is the same ascent from Class I and II to Class V
for all causes excert congenital malformations. Infectious
diseases do not show the same excess in Class V, but
mortality from resriratory discases is similar, being
four times greater for Class V than Classes I and II,

The mortality from rrematurity is lower in England aﬁd
Wales in each class excert I and II.

Some relevant figures (1936-1038) for Scotland,
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where the infant death rate is high, show

(1) that the infectious diseases mortality
of 7.2 was worse than the Class V
mortélity in England and Wales or the
Class IV one in this district,

(2) that the prematurity rate of 16+9 only
equalled the Class III rate for'ﬁngland
énd Wales but was a great improvement on
all class rates here except Classes I and
II,

(3) that the total respiratory dissases'
rate of 17.2 was only slightly better
than ClasstV in the national and local
figures, and

(4) that gastro-intestinal rates were far
worse at 9.5 than the Class V rates for
England and'Wales (7.9) or for this
district (4.5). ( Department of Health

for Scotland 1936).

Since prematurity in almost all records is the
greatest single cause of death in the first month and
is the principal cause of all infant deaths in this
area, the social class mortality from this cause is
now considered for trends of mortality in each of the

five yearly periods hitherto considersd, (Table 38)
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TARLE 38

INFANTILE MORTALITY RATES FROI PREATURITY BY SOCTIAL CLASE
per 1000 TRGITIMATE LIVE BIRLHS

I QUINQUENNTAT FRRIODS 1921 - 1945 SIDDULPH URBAN DISIRICT

g

T T SOCTAL JCTASS T T
QUINQUENH TAL
PER 10DS. Tenda 11| 111 | I | v
1921 - 1925 - 168.5 | 25.4 | 27.3
1926 - 1930 - 28.3 | 41.4 | 27.0
1931 - 1935 5040 52.8 | 29.1 | 52.5
1935 - 1940 8.5 7.6 | 29.4 | -
1041 - 1945 - 55.1 | 14.8 | 53.7
| ») NP - . v

The trends of class mortality are relatively no better
in the last quinquennium than in the first; apart from
‘a low rate among skilled workmen and a nil return among
the unskilled in 1936 - 1940, there is nothing to suggest§
that domiciliary midwifery or ante-natal care has
improved any in the past twenty five vears in working
class homes or made a contribution of any importance

to better the chance of survival of the premature infant.
The industrial depression, with its associated poverty,
in the decade 1926~ 1935 coincides with some of the
highest class rates for prematurity but they are noct
marked by a steady gradation from high to lowest classes
and it is doubtful if the aetiology can be explained at

all on this footing. Mortality in the lowest class was

in fact relatively good in the period 1925-1930,
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Prematurity is intimatelv bound up with the
heglth of the mother bhefore and during her pregnancy.
The actual causes of death in vyremature infants have
already been discussed, for the conditions associated
with pregnancy are not the actual causes of death.

It is difficult, in a district inquiry, to assess with
accuracy the underlying maternal pathological states
directly or indirectly referable to the premature onset
of labour. Specialised biochemical investigation is
seldom avéilable in domiciliary works. The data set

out below are extracted from clinicai notes recorded
by me of observed states of maternal illhealth and
prathological conditions associated with prematurity
during the past fifteen vears. In some cases extracts
have been taken from loecszal hoépital records to complete
the clinical data, and all refer to the deaths of
infants prematurely born and weighing 5% 1bs or less at
birthe The birth weight was sometimes oven to doubt
but tﬂe age. of maturity was seldom in question. The
deaths of 52 premature legitimate infants born'to 47
mothers were investigated betwsen 19031 and 1945, I
found that 20 of the deaths or 38.3 per cent wefe
associated with toxéemia of pregnéncy svidenced by
such signs as albuminuria, & systolic blood pressure
over 13QiM. Hg, or eclampsia. Ante-partum hasmorrhage

with no clinical signs of toxaemia accounted for 12




rremature births or 23,1 per cent, eight of which
occurred in multiparae; In five cases or 1%9.2 rer

cent the prematurity was associated with twin)pregnancy,
that is ten premature infants dying. Three cases or

5.7 per cent were associated with repeéted pregnanc ies

iﬁ which there was a severe degree of hypochromiec
anaemia. One case or lea9 per cent followed Caesarean
section‘for placenta praévia and in another there was

a long history of mitral disease and chronic bronchitis.
In the five remaining cases or 9.5 per cent no obvious
cause was found, though trauma‘wés given by two mothers
as the only explanat iona Bundesen, Fishbein and their
co-workers consider the‘complications of pregnancy
particularly important in causing the deaths of prematurs
infants especially under the age of twolweekst(Bunﬁesen,
H.N., et al 1938), Syence and Miller have inéuired, intex
aiié, into the causes of the onset of premature labour
in Wewcastle-upon=-Tyne during 1939 and have found that
among 78 prematursly born infants, 13 or 15.5 per cent
were associated with toxaemia of pregnancy aﬁd 15 oxr
17.9 per cent were twin pregnancies. In 34 or 43.5
pef cent of their cases no obvious 5ause could he |
discovered. ( Spence, J.C. and Miller, F.W.J. 1941).
MeNeil states that the causal factors in prematurity

and premature deaths have been extensively studied in

American maternity hospitals and that no significant
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correlations were obtained between prematurity and
general maternal health or even pre-sclamptic toxaemia
in pregnancy, but that ante;partum haemorrhage and
hydrammios were significant factors, as were such
conditions as severe heart disease, prolapse of the
cord and external violence. (McNeil, C. 1942), In
the report of a sub-committee of the S&ientifio
&dvisory Committee on Infant Moratlity in Scotland it
is stated " Even if the associations ( that is, the
pathological maternal states ) had been definite, the
problem of prematurity would still be unsolved becauvse
the causes of the toxaemias, haemorrhages, and premature
rupture of the membranes would still be unknowne"
( Department of Health for Scotland 1948).

Further study of the problem, from ﬁhe clinical
data sifted, revealed that in twenty of my cases there
was little possibility of preventing the premature birth,
for there had been no prior ante-natal supervision of
any kind. Four had well marked svmptoms of toxaemia
when firét seen. Three were twin-births and in thrse
others there wag sudden ante-partum haemorrhage. The
deaths subsequently, sometimes within a few houfs,
occurred in circumstances where facilities were wholly
lacking. It seemed too, that even with ante-natal care,
many infants were lost through the diffisulties

encountersd in controlling the aetiological maternal
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factors, Iwo facts have impressed me in this district.
One is fhat there is insufficent'éo-oparation betwesen
the work of the infant welfare centre and the genéral
practitioner. The medical officer at the clinic is
responsible 5n1y for the ante-natal work and the
general practitioner often for both the ante-natal care
and the cbnduct of the labour. Neither is specially
trained for the work, the one undertaking only minoxr
therapy in the clinic and the other dealing often with
abnormal obstetrics in surroundings far from ideal.
The second is that in the surrounding major hospitéls,
voluntary and municipal, no facilities exist for the
special care of the premsture infant such as are
availlable at "Sorrento" Maternity Home, City of
Birmingham. ( Crosse, V.M, 1939 ). Here, between
1931 and 1938, of babieé with a birth weight hetween
4 and 5 1lbs 78 per cent were saved, and of those with

a maturity of 34 to 36 weeks 91 psr cent were saved.

So ;he rroblem of reducing the prematurity ‘

death rate, which is very high here in the lowexr
social classes, resolves itself into the dual study of
the care of the mother in her pregnancy, on the one
hand, and proper nursing of the premature infant
organised in premature baby units in modern hospital
surxoﬁndings, on the other, Until there is a

co-ordinated service in which the DPatient and the
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retient's home are linked with the generel rractitioner,
the infant welfare centre, cbstetric consultants and
hbspitals equippred for ante-natal, natal and post-natal
work, and these with each cther, the prerequisites for
the rreservation of the life of the premature infant will
not be achieved.

It is unfortunate that the statistics of stillbirthe
are so incomplete in this district, for the problems of
maternal care apply equally to them. Of this McFeil
gives figures to " show the incompléteness of any study
of prematurity that excludes stillbirths", and he states
" that the natal and ante-natal factors which cause
stillbirths probably account also for a large number
of premature post-natal deaths", (McWeil, C. 1942)., The
vastness of this problem is hinted at by Mackintosh when
she observes that " in Chicago, between 1936 and 1940,
with a highly organised service of care after birth, it
was onlv found rossible to reduce the premature death
rate by 10 per cent ", (Mackintosh, J.H. 1945).

The class mortality from.infectioﬁs and respirstory
diseases in this area over twenty five years has been |
shown to be resvectively six times ard four times
greater for Class V than Classes I and II combined.

In Fnglend and Wales the class mortality from these

causes, as defined by the Registrar-Ceneral, shows that




157
for infectious diséases it is nine times greater in
Class V than Class I and for respiratory diseases ssven
times greater in the poorest classes than among the
well-to-do. ( Registrar-General 1931)

Sinée infectious and respiratory diseases
together form the second largest cause of infant deaths
'in this district and occcux in greatest frequency after
the age of one month, they have been grouped together
for the purpose of discussing them in relation to
environmental conditions. They include, mainly,
whooping cough and measlés, bronch-pneumonia and
bronchitis. It is not without significance that in
many towns.and cities where overcrowding is heaviest,
infantile mortality is greatest, for existence is often
maintained at the poverty level, powers of resistance
are minimal and the importance of correet feeding of
infants little understood.

It would not be trﬁe to say that all or even
many of these factors are referable to an urban znd
partly rural area of this kind. Certainly housing
'conditions among the voorer cléssés favour the spread
of infectious diseases. These classes form a section
of the community Where.life is often maintained at its
lowest level, where diet is gensrally inadaquate oxr
unsuitable for proper nutrition and where faulty

methods of infant feeding are most in evidence., They
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are also the class which suffers most from the impact
of any wave of epidemic diseass. Among them are found
the largest families, of whom, %ery often, the spread
of infection, and particularly droplet infection, takes
its greatest toll;

But not all this district consists of those at
or near the poverty level. The majority are of the
skilled and semi—skilled.artisan class who are housed
by the local authority or dwell in private proverties
built for and owned by themselves and of modern designs
common in the last post-war era. There are very few
slum dwellings, (only 20 are scheduled for demolition),
nothing approaching the tenement system prevailing in
Scottish cities and towns and no back-to-back housese.
The incidence of overcrowding is low. The last sur%ey
unéer the Housing Act 1935 was undexﬁaken in April 1936.
2123 houses, out of a total of 2530, rated at £11 and ‘
under, were surveyed and the number of occupants of
these houses was found to be 8303, giving a rate of
3,91 per house. From the standards laid down by the
Ministry of Heélth undex ihis Act only 84 houses, or
4,2 per cent were found to be overorowded.' 56 had an
eicess of 1 or one half and the remaining‘ﬁs were over-
crowded to the extent of 1% to 4%4. ( Craig, J.1936 ).
In 1837 the numbexr had been reducéd to 82, in‘1938 ts

52, since when no statistics are available. It is
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more than probable ﬂhat it increased during the war
years but it has to be remembared that the Ministry's
standards are not high and do not necessarily constitute
overcrowding in practice. They merely remo#e the menace
of gross'overorowding. |

Tt is with these facts in mind that the class
mortality from infectious and respiratory diseases is
now discussed.
TARIE 40

LIFANTILE MCRTALITY RATES FRQM INFECTIQUS AND RESPIRATCRY
DISEASHS,

AFTHER ONE IMONTH 1921 - 1945 BIDDULPH URBANW DISTRICT

SOCIAL CLASS
| I and II] 111 [IV VT JATL CLASERS

el

INFECTIOUS and
RESPIRATCRY 3.6 755 | 9,05 | 159 8e5
DISEASES : . .

o am o el

The rise in social class mortality is marked with
descent in the social scale and is more than four times

greater in Class V than in Classes I and IT. There i

4]

little real difference in Classes III and IV.
| A quinquennial review of the incidence of these

diseases by social class is given in Table 41.
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TABIR 41

ITFANTILE MORTALITY RATES FROM TWFECTIOUS AND RESTIRATORY
DISEASES,

QUINQUENNTIAL PERIODS 1921 - 1945 BIDDULPH URBAW NISTRICT

QUINQUENNIAL SOCIAL CILASS

DER IODS T T TIT I [V PiT GTATERS
1921 - 25 15.8 28.3 | 22.5 | - 20
1926 - 30 15,3 18.8 | 18,5 |27.09 12
1931 - 35 - 17.5 | 21.9 | 28.2 | 14
1976 - 40 - 7.5 6.5 |11.5] 5
1041 - 45 | - 5.5 ] 13.1 | 2L.5 9

That a reduction has besen effscted in the upper
classes is aprarent. No mortality in the past 15 years
is a considerable achievement. The steady drop in
mortality among Class III infénts hzs been progressive
in each of the five quinquennial pveriods and is now two
and a half times better than was the Class I amd II
mortality in 1926-1830. Class IV has an irregular
mortalitv over the period and is now relatively bvetter
than its own class or that of Classes I and II in the
second quinquenniums The rates have, however, improved

in the last decade. Class V is worst in all quinquennia

except the first, but even in this class the figures in

the last decennium are an improvement on those of the

rrevious ten vearly period.
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While part of these improved rates since 1931 nay
be attributed to bettsr housing conditions and the low
incidence of overcrowding, I have not sufficient
information at my disposal fully to discuss the effects
of such conditions as occupation of the mother, diet in
the home, family income and faulty infant feeding in
their relation to deaths from these diseases,. Some
generalisations on them, drawn from experiende of the
life and habits of the community, may indicate broszdly
theiﬁ relation to fatal infect'ions under one year of age.

There is no doubt that it has been the custom cf the
district for very many years for married women to be in
gainful employment, first in fustian cutting and, in
more recent years, in the manufacture of textiles.
Their emplaymant in induétry often continued untii or
beyond the 28th week of pregnancy and, in many cases
was re-entered within two months of their accouchment.
I have calculated, that, of 56 confinements I conducted
in 1936, infants were wilfully weaned within two weeks
of birth in 8 per cent of the cases, solely because of
the mother's early intended return to employment. In
4 ver cent feeding was discontinued within one manth
through the mother subscribing to the force of lay
opinion that artificial lactation was the superior
methode It is reasonable to assume that if, on

average, 1ld per cent of infants born are artificially
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fed and a proportion df these is denied the whole time
care of a mother, the liability to contract and perhans
succumb to infectious and respiratory dissases will not
be lessened, Occupation by the mother is widely
practised ana its effect may be weighed in relation to
the Registrar-General's observation that " in a few
instances, notably textile workArs, there is a tendency
for the mother also to work herself in a factory, with
eonsequent effscts on infant mortality.” ( Registrar-
General 1931). On the other hand, the employment of
the mother augments the family income and should rrovide
more éomforts, an increased diet with consequent
improvement in the stemina and resistance of herself and
her infant. No doubt it doss this in many cases, but
infectious’and rneumonic diseases in infancy take a
heavier toll among the artificially fed than among the
breast fed., There is no doubt that the progress arnd
health of ﬁreast fed infants are, in general, better
than in those artificially fed.

¥o surveys of diets in tﬁe home have ever been
undertaken in this district, but Orr has demonstrated
in the United Kingdom that the afequacy of a diet is
directly related to the income level oflgroups of the
ropulatione. It reflects the health of the consumer,
and he estimated that as many as 30 vner cent may bhe

below the optimum, that is, the physiological standard
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for health. ( Orzx, T.B. 1035 )o It is a commonplace
that, within the famiiy; where fhe income leaves no
margin beyond the necessities, the mother often denies
-heréelf in order to make 2z more liberal provision for
her family, with, for her, resulting sub-nutrition.
With the birth of her child, this state of under-
nutrition will not necessarily affect the birth weight,
but it will deplete her own reserves. The most serious
sequel will be the inability to mainﬁain lactation,
leading to the inevitable advent of weaning and recourse
to bottle feeding, with its repercussions, at the lowest ;
social level, on the infant's ability to combat infectioug
and respiratory diseases, This may account for higher ‘
mortality rates in Class V in this district and a less
rapid fall in the rates in successive quinquennia. It
may well be that the system of providing supplies'of
pfiority protective foods and vitamin supplements for
expectant and nursing mothers during the war years and
subsequently, has had a beneficial effect on continued
lactation with consequent slight improvement in Classes
III, IV and V mortality compared'With only ten years ago.
The need for continued persuasion that these supplements.
are for herself alone is voiced by llackintosh, who states
that " figures for the City of Pirmingham (1944) show
that only 457 per cent of the expectant mothers take

the vitamin capsules rrovided by the Ministry of Food."
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(Mackintosh, JeHe 1945). Many more undoubtedly avail
themselves of éhése supﬁlemﬁnta froﬁ rrivate sources.
I have observed during the war years in this district
that rationing of essential foods and inability to
obtain in quantity foods of roorer protective valus,
have prevented under-nutrition manifesting itself so
obviously by social gradients zs it did before the war.

Family income ié linked directly with the |
nutritional valus of & diet and it has been demonstrated
by Orr that under-nourishment is more marked in lowerxr
cost diets, or " that the degrees of adequacy for hezlth
increases as income rises". (Orr, J.B. 1938) Rates
~of pay in this area, have 6nly been éqﬁitable in the
mining industry (Classes III znd IV) in the past Tive
VEaTrSe Irregular wages were the rule in &1l class IV
mine Qorkers in the first twenty years covered by this
inquiry whereas those among hewers and getters were
higher and less affected by output. They should be
adequate for good nutrition, but iénorance and dis-
in£erestedness often dissipate earnings to the detriment
of the dietary. Thesre is less margin among Class V
workers and théir lower income revezls itself in unwise
spending on such foods as condensed milk, bread,potatoes
and sugar without commensurate increasse in the purchase
of protective foods, Dietarv deficiencies, in pre-wap

days, were, however, all too common amongst zll classes
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of workers. Indirecﬁly dependent then, on the family
income,axerthe vitality and stamina of the expectant
mother and her ability later to maintain efficient
lactation. Dietary deficiences in pregnancy will thus
expose thé infant to the twin risks of artificial feeding
in the care of an ailing mother and lowered resistance to
epridemic diseases and chest infections.

A reduction in the infantile mortality rates in the

different social classes from infectious and respiratoxry

diseases, in this district, not being dependent on over-
crowding, will not bhe attained by a direct attack on the
existing housing conditions, for it is not even one of the
major causes of social class mortality. In order of
importance the aetiological factors underlying these
diseases may be summarised thus :

le too ezrly weaning by reason of occupation of the

‘ mother in local industry,
2. ignorance of the value of protective foods to
' maintain lactation,

3« too low income in the lowest social class with
consequent excess expenditure on cheap non-
protective foods,

4, lowered resistance to droplet infection among
infants, resulting from these maternal and
monetary influenceé,

5, larger families among the poor and increased
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danger from cross infection during epidemics,
for example, measles and whooping coughe

In spiﬁe of these palrably unfavourable inflﬁences
and because maﬁy infants are still breast fed in
-reasonable home surroundings and parents now obtain snd
are more receptive to guidance and instruction, favourable
reduction in mortality has taken place in this district |
in the past ten years. This is greatest with socizl
ascente, Concentratian of effort is required in the
lower éocial classes, esvecially Class V. This class
has proved hitherto to be more rrone to ﬁake the weight
of epidemic diseases, evidenced in phis area by the
high rate in the 1931-1935 quinquennium. The increased
rate (1931-1935) among infants of Class IV workers
coincided with an epidemic of measles in 1933; and in
the 1941-1945'quinquennium with measles and whooping
cough' outbreaks in 1942, 1943 and 1944 Class IV again
suffered an increase in mortality. The added hazards
of artificial feeding and unwvise épending no doubt
increased the fatality rates,

Yo isolated method of atéack can deal effectively
with this problem for it is closely bound up with the
rhysical and mental stamina of the parents, the size of
the family, ignorance of personal and communal hygiene,

insufficient food on low incomes and poor home conditionaﬁ

But much has been done in twenty five years to educate
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the parent on her fesponsibilities to her infant in
the matter of her own diet and its effect on lactation,
and although the mortality rates among the lowest socciazl
class do show some reduction, it seems to have benefited
least from this instructione

More enlightenment, thén, of lay opinion, better
town planning with all smenities, and rehousing for
0ld as well as condemned yroperties would reduce still
further the infantile mortglity rate from infectiocus
and respiratory diseases. Advances in modern therary
can never do it unaided,'though it cannot e denied
that since the introduction of sulphanilamide therary,
there is clinical evidence that their correct
administration has benefited the respiratory
complications of infecticus disease among infants.
The more ready use of hosrital facilities in latef
years has also contributed to a reduction. This
country district has made more frequent use of
hospitals for many illnesses in the past decade than
wzs the custom in the previous fifteen year period.
It is an interesting speculation to contemplate thé
further benefits which may be derived from the
administration of penicillin in suvitable cases when
its manufacture permits it to be put to practicel
vge by the géneral practitioner in his domiciliary

workKe

|
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SUMITARY . ’

Thé section deals with the effects of occuration
end social conditions on the infantile moitality rate.
Statistics are submitted of occupations, legitimste
live births and infantile mortality rates by social
class of the fathere.

The more im@oréént facts revealed Tty the analysis

of them are &as follow:

A. Infentile Moxrtality Rates,
Y ‘The rates are low in Sccial Class I and II.
(11) Higher rates among skilled mine workers keeyp
the Class III rates high.
(111) There has been irregularfeduction in Class
IV mortality.
(1V) There is no apparent improvement in Class
V mortality.
B, All causes. |
| (1) Thelrates rise with social descent.
(11) This rise is greatest from infectiéus
disecases.
(111) The prematurity rates are higher in all
classes ané relatively high in Class I snd
II.
(1V) Deaths from congenital malformat ions

are not affected by social class.
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Ce Prematurity.

(1) Rates in most years are high and there is
an irregular class mortality.
(11) The relation of maternsl morbid states to
deaths from prematurity is discussed clinically,
(111) The importance of improved ante-natal care is :
emphas ised.

De. Infectious and respiratcry diseases,

Housing conditions are reviewed, 4
(1) The rise in mortality is marked with sccial ‘
descent. *
(11) There are signs of a downward trend in the
rates in all classes in the last decennium.
In the absence of factual data, a general
discussion is undertaken on
l. the employment of married women in local
) industry,
2. the lack of knowledge of the nutritive
' values of diets,
3, the causes of failure to maintain lactaztion,
4; diet in relation to incone, aﬁd
5;‘ the importance which the provision of
priority protective foods to expectant and

nursing mothers may have on the future

reduction of infantile mortalitw.
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PART V. -  GFENERAL REVIEV.

17, GENERAL SUMMARY,

In Great Britain the average size of the family
began to decline about the year 1870. This did not
result in an immediate absolute fall in the total
ropulation, but the rate of increase from ceﬁsus to
census declined from just over ten per cent to four
and a half per cent. At the same time the balance

’

of the porulation was upset, resulting in a relstive

[

increase in the advanced age groups ( 50 to 80 ) =
compared with those in the vital productive age groumns
( 20 to 40 )¢ This seemed to foreshadow the ultimate
decline in tﬁe total porulation. His Majestv's
Government, impressed by this ééxious problem, arpointed
a Royal Commission on Population to examine the facts,
investigéte the causes ard conseqguences, and consider
what measures were necessary to influence the future
trend of porulation.

Among the known factors whick influence the rise
or fall of the porulation is the Infantile Mortality

.

Rate. In the courzse of th® ovresent century this had
shewn substantial improvement, but compared with otheur

countries our rrogress was still relatively unfavourable,
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of Health this aspeét cof the rroblem had long
attracted my interest, I decided, therefore, to
make it the object of‘special inquiry among the
community of the Urban District of Biddulph in which
I had practised for fifteen years,

Biddulph is a typical urban district of North
Staffordshire comprising & rorulation of arrroximatelw
10,000, in which the staple industry is coal-mining.
The pe£iod covered by the inquiry is the twenty fivé
vears, 1921 - 1945,

Terms are défined in accordance with the most
generally accepted connotation so that this contribution
maylbe related to the published work of others in this
field. | |

' The infantile mortality rate in the Biddulrh
Urban District during the period 1921 - 1945 has been
investigated through the officisal published statistics
of the local lMedical Officer of Health, County Medical
Officer of Héaltﬂ and the Registrar-General, The
cognate social factcrs have been studied in a field
inquiry enhanced by my intimate versonal knowledge as
a general medical practiticner in the area since 1°931.

The findings have been reviewed and discussed
relative to the exverience of other workers &s vublished
in the literature in this country and abroad.

The crude infantile mortality rate is divisibtle
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into ﬁwo componentis, the neo-natal and prost-natal
mortality rates.

The crudé infantile mortality rate in the
Biddulprh Urban District showed wide unstable annual
fluctuations until 193s. Since then a favourable,
more stable downward trénd has developede. In 1921
the rate was ¢4 as compared with 38 in 1§45. The
corresponding rates for FEngland and Wales wére
respectively 83 and 44. .

Comparison is also made with the rates in the
County of Stafford and other similar urban districts.

The neo-natal and vost-natal components have
been analysed. This analysis confirms the general
exyerience thét the neo-natal component ( including
stillbirths ) is the major factor, which up till now
has proved lees capable of remedy and so retards
decline in the crude infantile mortality rate.

The crude infantile mortality rate and‘ths
neo-natal and post-natal corponents have been further
analysed and discussed in relation to the following
influences, sex of the infant, multirle births,
illegitimacy, serial order of birth and economic and
social factors, with particular reference to exrerience
during the war years 193¢ - 1944,

Infantile mortality has besen studied in relation

to the certified cause of death. It is shewn that
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prematurity is the most important single factor in
the dausation of death during the neo-natal period
and that acute pulmonary and gaétro-intestinal
infections are dominant in the post-natal periode
It is recognized that there areminimum rétes

beyond which improvement cannot reasonably be exrected.

Stocks regards these as follows

infantile mortality rate 25
neo-natal mortality rate 18
rost-natal mortality rate 7.

These figures were indeed achieved in the Biddulph
Urban District in the year 1930, They proved of
little significance, however, for the subsequent
annual rates showed no relation to these isoclated
minimal values, but they indicate a low level at

which they may well be stabilised in years to come.
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CONCLUSIONS,

The infantile mortality rate has shewn a
definite downward trend in this country and in most
other countries throughout the world during the rast
twenty five years.

The present(rate in this country, however,

comparee unfavourably with some other countries and

"this suggests that it is possible for us to achieve

still lower rates.

| The downward trend in the national rate.is
observed in the statistics of the Biddulph Urban
District, although the local rates are subject to
wider annual fluctuations.

The separation of the crude infantile mortality
rate into two components, neo-natal and post—natal,
is based on sound practical observation of the
aetiological factors responsible for infant deaths,
and represents no mere arbitrary divisione

The study of neo-natal mortality is'incomplete
ahd the findings fallacious unless they include that
rnot inconsiderable portion of potential life lost by
stillbirths.

Premafurity is the most important single
certified causal factor in neo-natal mortality. The
difficulties in controlling its onset and the lack of

measures tc assure better care of the premature infant
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retard the favourable trend in the crude mortélity
rates.

’ Respiratory and gastro-intestinal disecases
account for most of the deaths in the post-natal
reriod. The notable reduction in mortality from
bronchd-pneumonia is the greatest contributory factor
in the decline of the post-natal rate.

The exhibvition of Sulphanilamide compounds and
anti-biotic drugs may asssist towards further reduction
of the post-natal comronent rate.

The factors which determine the incidence of
rremature births are still incompletely understood and
call for further research.

All rates are infiﬁenced in some degreg by
social, econcmic and environmental factors. It would
seem that the post-natal component is unfa%ourably
affected by adverse social circumstances, the neo-natal
component by a lack of integration of the several health
services resctonsible for the care of the pregnant woman
and subsequently of her infant.

The extant methcds of cértification of infantile
deaths and particuvlarly of stillbirths are not wholly
'satisf&ctory but are cavavrle of further improvemente.
The incorporation of fuller scientific data would, dvey
the vears, stimulate resssrch into some of the causal

factors and so assist in the further reducticn of the
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infantile mortality rate.
The inquiry discloses a creditable record
of progress. It does not permit of complacency for

the rates of infantile mortality can and should be

improved.
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RECOMMENDATICES,

A study as recorded in this thesis, while not
resulting in any new discovery, may stimulate cextain
constructive ideas.

Ag a result’of my inquiry and reinforced by my
long intensive daiiy work as a‘general rractitionzr in
a typical urben industrisl community I am persuaded that
the infantile mortality rate can be reduced still
further and approach the irreducible minimum of twenty
five rostulated by Stocks. However, it is a long
rather than a short temnm View.

I feel justified in subﬁitting for consideration
the following recommendationé, which may be conveniently
classified and discussed under the following headings -

' le The doctecr,
2. The hospital and nursing services,
3., The health and socisl services,
4, The community,
5;' Research.
1. The Déctor.
| The medical curriculum for undergraduates
in medicine is already seriously overloaded and hecomes
inéreasingly 80 with modern advances. It cannot
reasonably be extended but & new emvhasis is possible.

On the clinical side better rractical.
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instruction is required in ante-natal and post-natal
- care of the mother and infant feeding, especially of
the premature baby. The new departments of Ghild
Health nmust direct‘special attention to Infant Health,

Under certain circumstances it may be |
neceséary to advise a woman against the risks of
further pregnanéy. The doctor of the future must
be equipped not mérely tc give this advice but tc
give practical instruction in the.best methods of
scientific birth control and family planning.

The o0ld ideas of Public Health and Sanitary
Science have now been developed in the new concept of
Social Medicine, This involves greater emghasic
during training.on housing, nutrition, family incone,
‘the right use of leisure and occupation as important
social factors,. Every graduate in medicine should
not be permittéd to engage in practice until he has
completed a period of further training in a hosyital
or as an assistant to & general practitioner of good
professional standing. If need be this could be
achieved by governmenﬁ subsidy. Fecilities should
be placed more fully at the disposal of the general
practitioner for post-graduate study and should be
directed towards those subjects in which his srecial

interests lie.
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2¢ The Hospital and Yursing Services,

Hospitals, and particularly maternity
hospitals, have existed hitherto as centres for the
reception of the emergency or the acutely ill. Too
little attention has been given to the use of'maternity
hospitals for the care of the pregnant woman harassed
by domestic anxieties and requiring, as well as the
treatment of complications, periocds of physical and
ﬁental rest, observation and ante-natal instruction
to ensure satisfactory labour and an uneventful
convalescence. The availability of maternity and
children's hoépitals merely for obstetrical and infant
emergencies falls short of the conception of them as
units in a complete health service, Rather should
they be planned of sufficient eize to admit &z laxrge
'percentage of normzl cases desiring hoepital care.
Co-ordinafion of hospital accommodation, hospitalv
consultant, maternity and infant welfare rersonnel
and general practitioner into a unified service cen
ve successful and econonmical and thereby ensure the
most complete care of all types of maternity cases
and the supervision of normel, ailing and premature
infants,

. There is a shortage and bad distribution
of maternity and health visiting nurses under existing

services. Improved working conditions to attract the
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best types of trainees are fundamental to the success
of any future co-ordinated nursing service. The
statutory enactments for extended eduoatioﬁ may
facilitate the recruitment of them. Increase in
their numbers and division of the area of their
responsibilities, at present far too large, would
permit of more frequent refresher courses and an
extended training on such little known subjects as
diet, rest, housewifery and mothercraft as well as
rroviding opportunities for intensive study of infant
care and the nursing of the premature haby, There
exists to-day little continuity between the functions
of the midwife and those of the hezlth visitor and no
co-operation at all between them during the ruerperiume.

Se The Health and Social Sexvices.

The lMinistry of Health, through major
local authorities, has on occasions during the recent
war encouraged the enlistment of personnel of voluntary
nursing and sccial wélfare organisations to provide
home help for families temporarily incapacitated by
illness. This vrovision of home heslyp services is
Nno new aonception. It has, however, never been rut
to wide practical.use, but is considered of sufficisnt
importance for incorroration in the recént Yzt icnal
Health Service Act. Properly organised,under powere

granted to local authorities, ard in due time, home



121,
helps should form a unit, inter alia, for assisting
the mothgr to conserve her physical resocurces during
her pregnancy, a factor of importancé to her own health
and to the maturity end’ survival of her infant.
Integrated with this and for the same purpose, the

wider provision of creches for the pre-school children

end the provision of school meals for the 5 to 15 age
group will minimise that sense of desvair and futility %
so commonly exhibited in the overworked multiparous
women, a state which cannot fail to have adverse effects
on her physical anl mental stamina and so predispose

to ante-natal morbid states and premature delivery.

»

4. The Community.
' ) The need for the education of the pubklic
in the elements of Social Medicine has been recognized,
and this has largely taken the form of health propaganda
by lectures, leaflets, prosters and clinic demonstr&tiona.ﬁ
The value of the wireless and the documentaiy
film has asyet not been fully explored. All of thezse
depend on the intelligence and co-operétion of the
individual. Besides, the apprroach has been toc largely
directed té the womane Men alsc require the training.
It would éppear that the instruction nmust
be gi#en at a time when it is not voluntary for the
rerson to receive ite. The provosed raising of the

school age to sixteen years - an age which closely
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aprroaches the age bf maxy iage - seems to offer a
favourable opﬁortunity{ 11 boys and girls hefore
leaving school should feceive”instruction in elementaxy
anatomy and physiqlogy, including sex instiuctione
The rrimery object of such training should not be’
"directed against such problems as sexual delinquency,
venereal disease and illegitimacy but should'hava for
its objéctive the proper rreparation for healthy
married life.

In ﬂhé training of the woman, domestic science
is not enough; it must be housecraft. At present
mothércraft classes are available. Similar classes
should exist for men.

There nmust be a re-awskening of the social
eonscience whereby it is recognized that the home is
even more important in the education of children than
formal instruction in schoolse.:

5. Reseaxch z

’ The need for further research into such
maternal pathological states as the toxaemiasof
preénancy ané ante-partum haemorrhage has for long
been recognized. Fren although the causes of death
from prematurit& are fully known end a high standaxd

of infant care achieved, without further intensive

research into the pathology of the exrectant mother,
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a large percentage of immature infants will still
e lost.

| For many years.all maternal deaths have
been subject to close investigation by the Local
Health Authority. I wish to submit that similar
investigation shduld be mede into the circumstances
associated with all infant deaths and particularly
stillbirths. A basis for this study, referable
to neo-natal mortalityv, would be thé incoryporation
of a stated maternal cause, if present, on the
issuing death certificate. The introduction
of this, if necessary by regulation, would secure
a certain uniform standard of certification and
make available for analysis much essential information,
not pzeviously recorded, on the relation of neo-natal
mortality to maternal ill-heslth. In time, research
could be directed into those channels in need of most
urgent investigation.

The permitted method of certification of
stillbirths in Fngland ard Wales requires radical
alteration if records of anv value are to be mnade
available for research and studv.

Continuved research directed to improvem&ntsin

housing amenities, sanitation, water suprlies and
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communal and personal hygiene has as its object the
maintenance of life and health at its highest level
at all ages. The need for this is particularly
important td ensure survival of the infant in the

first year of life.

e e TR,
.
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BTEANTILE MORTALITY 1921 - 1945
TABLES showing Hates for Different "Countries,
UNDER one “year of age per 1000 LIVE BIRTHS
AV ERAG,

i 1
COUNTRY 1921- 1925- 1931- j 1936 :.937 1938 1939 [1940 1941 1942 1943 |.944 1945
1925. uiasxu-j193.6*

BIDDULPH. U.D* 69 a, ,3 33 44 43 37| 57 88 L 58 28 53 38
JNITED KINGDOM 1 78 70 T 65 62 61 55! 54 61 64 54 52 46 47
ENGLAND and WALES 76 68 | 52 59 58 53 51| 57 60 53. 49 46 46
SCOTLAND 92 85 81 82 80 70 69' 78 83| 69 65 65 62
STQRTH IRELAND 82 79 1 78 77 77 75 70 8 77 16 18 11 75
YEW ZEALAND 41 : 39 1 41 39 50 42 39 40 37 39
NORWAY 52 49 45 492 42 37 37
HOLLAND 64 56 45 39 38 37 34 39 43 40 40
SWEDEN 60 58 50 43 45 42 39 39 37 29 29
SWITZERLAND 65 54 48 47 47 43 43 46 41 38 40 42
UNITED STATES of 74 68 59 57 54 51 48 47 45 40 40
AMERICA
ERANCE 95 89 73 ! 67 55 65 63 91 73 71 75
CANADA 98 93 1 75 66 76 63 61 56 60 54 54
GERVANY 122 94 74 j 66 64 60 607 63 63 68
ITALY 127 119 105 100 109 106 97 103 115 108
JAPAN 159 137 <120 117 106 114
BIDIA - BRITISH 182 178 161 162 167 156 160 158 163

PROVINCE 170 1

Statistical Year Book of League of Nations : Geneva 1945: Seventeenth
Issue 1942 - 44: Table 9 pps 44: 45.
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ACPJEA-ftES

STAFFORDSHIRE

ENGLAND and WALES
37.337.537 Acres

AREA of STAFFORDSHIRE. (741,320 QeresXompavgd with thatp”™ ENGLAND & WALES

BIDDULPH

STAFFORDSHIRE
741,320 acres

AREA o j BIDDULPH (jo, 674 denzs) compared with that o/ STAFFORDSHIRE
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POPULATION and OUSES
1921 - 1945
BIDDULPH URBAN DISTRICT

HOUSES X?ﬂﬂﬁ MID-YEAR EST 1MATES
NUMBERdoJ D HOUSES
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2 150
21 oo
2050
2000
1950
1900
1850
1 800
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1700
1650
1600
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e g OROKKghrw K o Owco —

o o o 0



Spo NERE cofeE

spag  dreAlrd Auom],
==t
L Fmeone ml_nﬂtnﬂxl o=t

CHoal: aARRRcas  =fo STo L= 0PD.DDO O F E&Dnﬂﬂm
I

0000&% —_ R %UPHH%O& H@
©HnH>Mn© &
STFelast <O o=
oot SR, adFedE A0 ASTETCT et

AcCTeFo 1T=CTog oo

v66 I8 I61
SIOV % SOAIMPIN
QoPIWWO) JUIOf SIsO[ndoIaqn[ _

o TN o Tooy F=TO=L

SRcE  SFehcpcn anSFer
(CoBo cha, AR Rl DR
ACTh caFe fx ot FRERP CTlamd  ap

_
Sodos. cotoafi B8 Flare Q &

e=Tero ToCTe% =20

SSeaFRCO <Oacn FE58x Fha o

HEa on =

SE ==L T o

Nex o

ESHEESC Be &=S\Se

spg  ANTUIdIBIA  UQAJ[H

=) [~ =V o]
i ¥ & .
S 0\/. Do D.P
So o o AlefafTo
Qoo O OOE

Saca O Fa Ot
pcachor oo

S

< gf~o corE aphed
o Sacs o TRA.STa © O

ST

Sao T EFA ﬁu..ﬁmOOK o =

pecnao Foo-Sdh Toea B
P 2eTTan O == FERn, <20

Op&joo OPOPmo PP.OPPM ?

orejlom  pIyD pe  AIuIoeN

HtBh oura, E o
20 Ot=a s En_lon.ﬂpom -

[=—-F)
cha, ATAGTR aCn  JonFESom -
Sofooffa Eodfaloias oA0 =FafecE  aefoas ol

fe Tma0 T=CH-  oCFrSFa Ao

ceqalFonOo Toafnod oS

OS2 5T, Q%OHPOMunM oAaE¥s-0 a2

Sa A FHreP oy
R EShe v»"P%Mn.nPOm .

Sle¥a%

enCTA 0 R 0O

& Ez oomes

=S S Foe

T -



Appendix 9,

ORTALITY

RATES



Appendix 10,

CRUDE INFANT!LE M RTALITY

URBAN



Appendix 11.

INFANTILE MORTALITY RATES

192 1— 1945
QUINQUENNIAL  PERIODS

BIDDULPH URBAN DISTRICT

ENGERNPL  1a njdi | KAAES
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MORTALITY in the FIRST YEAR of LIFE in BIDDULPH arranged according to AGE at DEATH

AGE at DEATH

Under ONE DAY
1 to 7 DAYS
1 to A WEEKS

A WEEKS to 5 MIHS
5 to 6 MOUIES
6 to 9 MOUIHS
9 to 12 MOUIHS

TOTALS under ORE
YEAR

TOTAL LIVE BIRTHS

1921
MF.Total
21 5
Al 5
1 - 1
A2 G
51 A
11 2

1 1
157 22

DEATHS
per
1,000
LIVE
BIRTHS

15

21 > 58

26

17>,\G

9A

1922
DEATHS
M.F.Total
1 - 1
2 2 A
1 1
11 2
55 8
|
1(r

12

Je§

M .F.Total

2 2

-1 1

2 2

1 1

2 2

— 1 1

12 5

8 A 12
185

BIRTHS
11'
5>27

11

11
I 28

17
65.

192R

DEATHS

MF .Total
2 2
15 A
-1 1
1 1
1 1
1 1
A6 10

165

192t -

DEATHS

per
1,000
LIVE
BIRTHS
12

25 >45

G‘ 1.8
G

1925

1925
ME.Total
2 2
22 A
11 2
22 A
rs A
89 17

205

DEATHS
per
1,000
LIVE
BIRTHS

>5A
20y

I A9
20

20,

§5



MORTALITY in the FIRST YEAR of LIFE

AGE at DEATH

Under ONE DAY
1 to 7 DAYS

1 to A WEEKS

A WEEKS to 9 MIHS
9 to ¢ MONIHS
6 to 9 MONIHS
9 to 12 MONIHS

TOTALS under ONE
YEAR

TOTAL LIVE BIRTHS

DEATHS

M .F.Total

12

167

1.926

DEATHS
per
1,000
LIVE
BIRTHS

6 5 2Jt

18

in BIDDULPH arranged according to AGE at DEATH

M .F.Total

155

BIRTHS

1 N> 26

13

'45

71

DEATHS

1928

M .F.Total

-2

kb

10 7

2

o]

17

1If8

1929

DEATHS DEATHS
per
1,000
LIVE
BIRTHS M.F.Total
Vl’ ........
[b 12 3
ﬂ) *88 1 1
20 = 1 1
= 1 - 1
. _
»27
2 = 2
20 1 2
115 6 5 11

1926-1930

DEATHS
per
1,000
LIVE
BIRTHS

ml7

1950
DEATHS DEATHS
per
1,000
LIVE
M.F.Total BIRTHS
t
1 1 6 >19
1 2 1?
1 1 6
- - * 1
2 2 if 25
159



MORTALITY in

AGE at DEATH

Under ONE DAY

1 to 7 DAYS

1 to if WEEKS

if WEEKS to 3 MIHS

3 to ¢ MONIHS

6 to 9 MONIHS
9 to 12 MONTHS

TOTALS under ONE
YEAR

TOTAL LIVE BIRTHS

the FIRST YEAR of LIFE in BIDDULPH arranged according to AGE at DEATH

1931
DEATHS DEATHS
per
1,000
LIVE
M.F.Total BIRTHS
1 2 if
1! 1if 66
3 - 18
2.2 2 if
-Hi 1 6
i1 6
116 17 102
167

1

2

DEATHS

1132

[.F.Total

1

10

1165

DEATHS
per
1,000
LIVE
BIRTHS

12
12
6

19

6f

1221
DEATHS !

M .F.Total

1»7

+232t
DEATHS DEATHS
per
1,000
LIVE

BIRTHS M .S.Total

20 ifO 3
20 1
1b
28
7
7
68 2
159

1931

DEATHS

per
1,00
LIVE

BIRTHS

13

19

6

0

38

19

2

35

225,

DEATHS

[.F. Total

6

1

177

DEATHS
per
1,000
LIVE
BIRTHSI

Ib

5 51
12

12

17
~3Jd
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MORTALITY in the FIRST YEAR of LIFE in BIDDULPH arranged according to AGE at DEATH

AGE at DEATH

Under ONE DAY
1 to 7 DAYS

1 to A WEEKS

if WEEKS to 3 MIHS
3 to ¢ MONIHS
6 to 9 MONIHS
9 to 12 MONIHS

TOTALS Under ONE
YEAR

TOTAL LIVE BIRTHS

DEATHS

1

2

1

1127 123%
DEATHS DEATHS DEATHS DEATHS
per per per
1,000 1,000 1,000
LIVE LIVE LIVE
[.F.Total BIRTHS M 'Er'T otal BIRTHS MF.Total BIRTHS
11 1 2 11 1 1
5-5. 1 1 55 22 3.1 3 > 26
16.5
: - 1 5.5 1 1
5.3 3.5
5.3/ 11 2 2 11
1:6.5 22 1Z
5
3.5 5-5
33 8 b s 8 bl
180 182 186

—1212
EATHS

[.F. Total

176

1936—19if0

DEATHS
per
1,000
LIVE
BIRTHS

11

21
16

37

12b0
DEATHS

M .F.Total

17b

DEATHS
per
1,000
LIVE
BIRTHS!

23

11
22

57



MORTALITY in the FIRST YEAR of LIFE in BIDDULPH arranged according to AGE at DEATH

AGE at DEATH

Under ONE DAY
1 to 7 DAYS

1 to if WEEKS

if WEEKS to 9 MIHS
9 to 6 MONIHS
6 to 9 MONTHS
9 to 12 MONIHS

TOTALS under ONE
YEAR

TOTAL LIVE BIRTHS

ASM

DEATHS

M.F,Total

5

2 IIf

21

5

6

DEATHS

per

1,000

LIVE

BIRTHS

14.

28 42

14..

66

DEATHS

7 A

225

1243

DEATHS DEATHS
per
1,000
LIVE
BIRTHS Mr.F.Total
22 1 - 1
14- 40 - 1 1
4
1 - 1
18
m-3 5
24 . 6

209

DEATHS
per

1,000

LIVE

DEATHS

BIRTHS N{ﬂ.F.T otal

4*7

4+17.
1*4
r

if. 6

18.6
14-

28

1

—_

188

194-1 -

DEATHS
per
1,000
LIVE
BIRTHS

16.5

10 w
25.2
"o

i6-5.
265

55

194-5

pEATHS ' 24

DEATHS
per

1,000

LIVE

M.F.Total BIRTHS

16

5 12

190
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Appendix 21.

PRINCIPAL CAUSES of DEATH

and

INPANTILE MORTALITY RATES

BIDDULPK URBAN DISTRICT

DISEASES.

OTHER CAUSES
(a) Ill-defined

(iv) Birth Injury
Accidental
Suffocation

TOTALS

TOTAL LIVE BIRTHS.

1921 - 1945
PRINCIPAL CAUSES PERCENTAGE
NUMBER of
AT DEATH. TOTAL
PREMATURITY. 108 39.9
RESPIRATORY 52 19.0
DISEASES.

(NON-INPECTIVE ILLNESS 27 10.2
(OTHER Do.
CONGENITAL 26 9.9
MALPGRMATION s: DEBILITY.
ACUTE INPECTIOUS 25 9.1

DISEASES.
GASTRO-INTESTINAL 23 8.0

=]

N
—_
[

273 100.0

4538

INPANTILE

MORTALITY

per 1000

LIVE BIRTHS.
25

12

60
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INFANTILE MORTALITY

BIDDULPK URBAN DISTRICT

Toy AGE and CERTIFIED CAUSE of DEATH

CAUSE OE DEATH.

PREMATURITY.

CONGENITAL
MALFGRMATIOH and

1921 - 1945

NEO-NATAL DEATHS

Under 1

day.
1 to 7
days.
1 to 2
weeks.

~
w
N
<
ik
<

DEVELOPMENTAL DEFECTS.

PULMONARY ATELECTASIS. 2 6

CONVULSIONS.

INFECTIONS
1. Bronchitis.
Pneumonia.

2.
5. Gastro-Enteritis. 1
4.

Pemphigus.
BIRTH INJURY.

JAUNDICE.

CONGENITAL DEBILITY. 1 1 -

ASPHYXIA NEONATORUM. 1 - -

ILL DEFINED CAUSES. - - 2

TOTALS

51 58 20

BRo3S

@
4
8

13

¥
g

—

Total
under
4
weeks

101

14

2)
3)o

1)

148



A PPEN D1 X 2 3.

LIy AILTLLJ MORTALITY

BIDDULPK

by AGE and CERTIFIED CAUSE of DEATH,

CAUSE Op

DEATH*

Broncho-
pneumonia,

G astro-
Enteritis.

Convulsions,
Whooping Cough,
Bronchitis,
Prematurity

M easles.
Congenital

Heart Disease.

Meningitis. -
non-Tubercular.

Tuberculosis:
1.Meningitis.
2.Perit onitis.
Congenital

Pyloric Stenosis.

Influenza.

Congenital
D ebility

Intussusception.

Pink Disease.

Suffocation
by Accident.

Congenital
M alformation &ec.

I1l defined &
other causes.

TOTALS

1921 -

UREAIT

1945

POST-FATAL DEATHS

4 weeks

to

X

1

k.

DISTRICT

MO0OUTHS

g 0

= B8 9
(=}

E @ e

4 2

3 2

1 1

2 1

2_

- 1

. W

. ®

1 1

-1

_ — %

1

- 2

13 14

Heo-natal

to
to
to 7

1 3 3
- - 1
5 - -
1 1 2
- 1 -
- 1 -
- 1 -
- 1
I — 1
- 1 -
1 -
- 1 .
9 9 8

causes®

14

11

9 tolO

9

toll

10

a
0
P
rA
rA

8

12

TOTALS
1 to 12
months.

38

13

13

11

125



Appendix- 24 !

MORTALITY jgJTO FOUR WEEKS-BIDhULPF vr¢sv DISTRICT-BY CERTTPTED CAUSE QE DEATH.

QUIFQUEREIAL PERIODS 1921 - 1945

CAUSE op 1921-1925 1926--1930 1931,-1935 193 6-1940 1941--1945 TOTALS
DEATH. Deaths I.M.R. Deaths I.LM.R Deaths I.M.R Deaths I.M.R. Deaths I.M.R. DeathsI3£R

PREMATURITY 17 16* 95 24 30.00 23 28.24 14 15.58 23 22.47 101 2225

COMGEFITAL

MALEGRMATICF 3 2% 99 5 6. 14 5 5.55 1 0.97 14 3.06
FULMOFARY

ATELECTASIS 1 1.25 4 491 1 1.11 2 1.94 8 1.76
COWULSICESTS 7 5.98 1 1.25 8 1.76
rUEECTIOUS 3 2.97 2 2.50 1 1.22 2 2.22 8 1.76
BIRTH IFJURY 1 1.22 1 0.97 2 0,44
JAUNDICE 1 1,22 1 0.97 2 0.44-
(COUGEFITAL

DEP.ILITY 1 0.99 1 1.22 2 0.56
OTHERS 2 1.98 1 1.22 3 0,56

ALL CAUSES 33 32.87 28 35.00 37 45500 22 24.47 28 ©27.32 148 32.51

TOTAL LIVE 1002 800 814 898 1024 4538
BIRTHS.



Appendix 2 5.

MORTALITY PEIE TO TOTTS! MOimiS-BIKDUIJK UREAIT PISTE ICI-BY CSRTIFIBB CAUSE OF DEATH.

OUUTO.UEFFIAL PERIODS 1921 - 1945

- 192 1925-1930 1931-1935 1935-1940 1941-1945 TOTALS
tglhA{J“SF\ of Dell%'%sl I?\/ISR’D eaths I.M.R.Deaths I.M.R.Desths I.LM.R.D eaths [.LM.R.Deaths [.MR
glgl%:l\%om 15 12.97 9 11.25 9 11.56 3 3.34 4 3.90 38 8.37
EFTERITIS » 99 4 5.00 1 122 3 334 3 293 13 285
COFMULSIOFS 10 9.98 1 1.25 1 1.22 - - 1 0.97 13 2.86
?DUGI?IIFG 5 2% 97 1 1,25 3 3.68 - - 4 3.90 11 2.42
iFI’ CTG%[(%TT 3 2,97 3 3.75 3 3,68 1 0.97 10 2.27
HALEORMATIOF '

BEOFCHIT IS 4 3*99 1 1,25 1 1,22 2 2,22 1 0.97 9 1.98
MEASLES 2 2.50 1 1.22 1 1.11 4 0.88
TUBERCULOSIS 1 1.25 1 1.22 1 1.11 1 0.97 4 0.88
COFG,HEART 1 1.25 2 2,22. 1 0,97 4 0.88
DISEASE
MEFIFGITIS X 1,11 2 1.94 3 0.66
IFELUEFZA 2 2.50 2 ;?' g g
OTHERS 1 0.99 1 1,25 3 3, 68 5 5,55 4 3,90 14 )

ALL CAUSES 35 5592 26 32.50 23 28.25 18  20.04 22 21.49 125 27.54

TOTAL LIVE BIRTHS J.OQa___ 800 814 896 1024 4538






APPENDIX 2 7.

IYFAYTILE KQRTALITY HATER 1951-1945 per 1000 LEGITIMATE LIVE BIRTHS,
BY SOCIAL CLASS (B FATHER
BLDDULPII UR3.AY BIRTH ICT

ALL CAUSES

SOCIAL SOCIAL SOCIAL SOCIAL
YEAR CLASS CLASS CLASS CLASS ALL CAUSES.

I and 11 ITI nr A%
1951 133 92,5 70.4 250 102
1952 77 57.5 90*1 - 51
1935 : 55 64*0 175 68
1934 111 49¢7 38*8 125.6 44
1935 66 98*1 81.8 — 80
1935 - 40.0 45.0 - 53
1937 - 25%3 72.4 100.0 44
1938 37 53 *3 44. 1 - 43
1939 - 73*1 178 - 37
1940 43 .4 54* 1 54.5 58.8 57
1941 : 95*7 57.0 52.5 66
1942 - 50.0 39.25 214.2 58
1943 35.7 20* 4 30.7 90.1 28
1944 34.4 58.8 181.8 53

1945 _ 51.9 27.4 ; 38
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A PPENDIX
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