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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,
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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.



9.

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
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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




13.

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
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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



11.

| 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




50,

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




53,

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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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
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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
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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
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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,.

”



E/

44

./ FH

.10.

%

%

%

LT mo .LULTO - TupouowwlO—Aom-
LOOqduWW T OoNOO Ll mIOToIm

T
T
© X @)
O I I © 0/&mw X
Q o RLwDOOOHO=0 S
> -m LXoOo X mMmITo o - oo - -
T T w L
S o NEES
D e ™ %00

ocmlLTOWH_0O .omuIOW—-0 .omu T
OOOOOOOOOBBBBBBBBBBFFFFFF

/////////////////////////



80,

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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4

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.
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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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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.

































































































































































































































































































