INFANT MORTALITY IN THE CITY OF BELFAST.
By Jamss Deexy, MD, FRCPI, and Eric T Murpock, PH.D.

(Read on Friday, 17th December, 1943.)

Within recent years attention in the North has been drawn to the
high mortality rate in Belfast and, as a result, considerable interest is
now being shown in the matter of child health. The subject is being
discussed constantly, either in the press or on public platforms, and
attempts are being made to educate the people into the realities and
difficulties of the problem How serious is the situation can be
appreciated from the fact that in Belfast each year, for every thousand
children born, any number between 85 and 120 will die. The extreme
danger of being a baby in this city is evident when it is realised that,
in some years, one baby in every eight dies during the first year of hfe.

Judging by standards existing elsewhere, 70 per cent. of these deaths
are preventable and, consequently, at least five hundred children in
Belfast lose their Jives unnecessarily each year. Apart from the sense-
less waste of life due to these deaths, the sorrow and misery, the sadness
and broken hopes following the loss of these children, demand cons1dera-
tion as & great cause of human suffering.

To tackle such a problem, and it 13 being tackled, facts concerning
every feature of the matter are required, and it is in this connection
that'we wish to present our study to the Society.

So many factors have been suggested, at one time or another, as
causing the deaths of these children, that considerable confusion has
arisen. Apart from this, without actual study, it is 1mpossible to deter-
mine the 'influence of such features as social levels, medical care, or
housing. It was thought that an independent survey, using the approach to
the subject we have employed, would be the best means of placing facts,
already apparent, in their proper relationship and revealing features of
importance not previously discerned.

It was, ‘therefore, decided to study the deaths of legitimate infants
occurring from June 1941 to June, 1942. The ultimate form of our
investigation was affected by many circumstances but, in general, we
followed our original scheme which was to undertake a personal, anony-
mous and private survey of each child death occuriing in onme year,
and by determining the main features associated with the individual
death, to collect data which would reveal, by statistical treatment, the
facts ot the problem. Later, the value of a control group of living children
became apparent and the scope of the survey was extended to include
such’ children

The particulars given on the death (or birth) certificate in the case
of each child were obtained and a card questionnaire drawn up listing
details of the required information—vide Appendix. In the control group
of living children a similar questionnaire was asked

During the period September, 1942 to February, 194 3, the homes of
the children were visited (by ET.M ) and the material collected. In
the mortality group the visiting was completed by mid-December, 1942.
The investigator was careful to avoid leading questions' and where
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inaceuracies or untruthfulness were suspected or detected, the cases were
not considered. Also, deaths were excluded where the fatal illness was
due to hardships resulting from previous air raids, and where families
had moved from the city or could not be followed up

The control group was established by selecting every fitth child (ex-
cluding 1illegitimate children) born during the first six months of the
period studiéd We arranged to obtain a control sample comparable
in size to that of the children who died—the mortality group—and the
number of completed questionnaires eventually secured was 477. The
total legitimate Belfast births for the period is 7,778 and of these 3,359
were born during the first six months The mortahty group consists
of 554 cases, or 84 per cent of the total deaths of legitimate infants
for the period studied. The death rate, including illegitimates, for
Belfast mm 1941 was 90-5 .

It 13 pomnted out that the total number of cases in the samples, from
the statistical view-point, is small. But in a survey of this pature requiring
nformation in detail which should be secured by a personal visit from
one investigator, the difficulty and time which would be ‘involved in
obtaimng larger samples ig evident

Information was collected (Appendix A) concerning the size of the
family, including previous infant deaths, income, housing, domestic
hygiene, the care and feeding of the child, the ante-natal and obstetric
attention, the medical, nursing, hospital and other features relating to
the fatal illness. In the control group similar data were recorded. In
this group, incidence of respiratory and intestinal infections was deter-
mined and the care of the children during these illnesses considered.

On completing the visitations a system of coding of various factors
(see Appendix A) was drawn up to enable the data to be transferred
to machine cards, so that by machine “sorting” the genmeral results
in the two groups could be collected and subsequently examined. Signi-
ficance was gauged in all cases by reference to the Karl Pearson (1960)
x2test  When the number of degrees of freedom was 1, the Yates (1934)
correction was applied. The results of the primary “sort” are given
i Appendix A. We give these figures entirely, so that those interested
may examine the primary resuits or use them for further study. .

The primary “sort’ 1s mainly a comparison between the collected
results of the two groups of infants, and an inspection shows that some
features are more closely related to infant mortality than others. In
order to study further relationships of these factors, “secondary sorts ”
were obtained. Such features as mcome, digpensary area, and feeding for
both the mortality and control groups were considered—also cause of
death, age at death, etc., in the mortality group. In this way, a great
mags of material has become available. However, 1n a communication
such as this, it 1s quite impossible to deal with all the relationships,
no matter how interesting. Also, in “ secondary sorts ”’ the numbers
m the samples limit the pogsibilities of sub- classification and statistical
treatrent. Since we have a practical object in view, only matter rela-
tive to our purpose will be given. Genetic, academic or abstract in-
vestigations cannot be attempted. We are recording without comment
certain statistics, without apparent value at present, but which may
be found to be of use when collated with similar inquiries elsewhere.
In this redpect we would point out the value of data from other city
areas with high infant mortality experience, such as Dubln or Glasgow.

- Let us now consider the most important results from the statistical

" treatment of our figures.
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Mortality Experience by Area.

The infants of the mortality and control groups were apportioned
to their respective districts of residence. The umts of area employed
were the dispensary districts, as these, to a large extent, correspond to
social status The entire legitimate births occurring in the city during
the period studied were also thus apportioned. This treatment was neces-
sary as births and deaths are registered and recorded accordng to the
place of birth and death respectively. Using these figures, the actual infant
death rates were calculated.

This ‘enabled us to differentiate the dispensary areas with high and
low rates The diagram of Belfast given shows the dispensary areas and
the infant mortality experienced in them. See also Table II Tt is
apparent that there is a very striking difference in the rates for the various
areas, some rates being almost three times as large as others—ranging
from 119 to 41.

The infants in the two groups were classified according to the income
available to the mother for household purposes, less rent, per hesd,




224 Infant Mortality in the City of Belfast

per week. Three income levels were selected ,and.are used throughout
this study, videlicet, nnder 10/- per week, 10/~ and under 15/- per
week, and over 15/-

Consideration of area and income shows that where_there is a high
mortality rate, a larger proportion of infants belong to the poorer income
groups (Table III).

A complete “ secondary sort ” relating areas of high and low mor-
tality to all other features of the investigation was carried out. The
results are either statistically insignificant, are of insufficient importance,
or introduce features ahen to our purpose.

Randomness of Mortality and Control Samples

At this stage it is opportune to discuss the random nature of both
mortality and control samples. The actual numbers of births and deaths
occurring in each dispensary area were compared with figures for the
two samples calculated on a pro rata, basis (Table III). In the mortality
the actual and pro rata figures correspond very well. The agreement
in 'the control is satisfactory except for the severely “ blitzed " areas
and one or two others whose population, in consequence, was raised.
The mortality rate calculated for the pro rata groups compares with the
actual rate.

‘

Age at Death

We present a dual purpose table (IV), giving age at death in relation
to cause of death to illustrate our observations on this feature. Tt can
be seen that 40 per cent. of the deaths occur in the first month of life
—neo-natal deaths. There is a steady and definite decline in the numbers
dying as age increases. Apart from the preponderance of prematurity,
birth injuries and congenital features in the deaths occurring in the
first months of life, there are no other features ‘of interest in this sort.

Relating the age at death to income (Table V), the figures, although
not statistically significant, tend to show that in the highest income groups
the rate is highest during the neo-natal period and then declines. The:
rate for the middle income class remains more or less stationary and that
for the lowest income group seems probably increased compared with
the total rate. ,

Sex *

The preponderance of male over female deaths in the mortality igrouIS
and, to a lesser extent, male over female births in the control group
ig: to be noted. This is statistically significant. The ratios of female to
méle births and infant deaths in Northern Ireland in 1941 are 1/1-09
aind'1/1.40 respectively, and the fatios are 1/1-12 and 1/1-43 for the cohttdl
-afid mortabity groups.

Cause of Death °

The classification of cause of death used 'was that adopted by the
Registrar-General. (Manual of the International List of Causes of Deéith.)
"The cause given on the death certificate as responsible was used. Three
main diseases which are: respiratory infectioiis, gastro-enteritis and
prematurity, are responsible for two-thirds of all deaths. On further
iiivestigation of these results for dispensary areas we found that varia-
tions may occur in the distribution of the different diseases as regards
.a¥éa. In the poorer districts there may be a preponderante of gastro-
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intestinal infections—preventable deaths. However, grouping the
figures according to three mortality rate levels (Table VI), such obser-
vations cannot be considered statistically valid. ¢ Secondary sorts ”
for cause of death against such factors as sex and housing (Table VII}
were of doubtful relationship, while cause of death was related to income
and age at death (Tables VIII and IV). ¢

Income

Income was considered as the amount, less rent, available to the
mother for household purposes per head (including the child in question},
per week. In the mortality group the amount reckoned was the weekly
average for the month preceding the fatal illness. A similar average,
when the children were six months old, was taken for the control.
Income grades of under 10/~ per week, 10/~ and under 15/~ per week
and over 15/-, were used. In the mortality group more than 42 per cent.
of the children belong to the poorest income class (under 10/-), while
in the control only 23 per cent. were in this class. In the mortality group
31 per cent. were m the richest grade, with a figure of 43 per cent. for the
control. These figures show the very marked significant relationship
of a factor or factors represented by income to mortality.

‘ Secondary sorts ” for income show impertant relationships. For
instance, there was a larger proportion of the poorer income levels in
areas with high infant mortality rates in both groups (Table III). The
greater number of the poorer income grades in the mortality group
than in the control holds for all areas. Relating income to cause of death
{Table VIII), it was found that there was a raised incidence of diarrhewea
and enteritis among the poorest. Increased deaths due to prematurity
and congenital malformations were found in the richest. Order of birth
and income (Table IX) showed that for the richest class, first births
were in the vast majority in both groups. For the middle income level,
children were fairly evenly divided between one, two and three-child
families. The poorcst class showed that the majority of the deaths were
occurring in the large families (Table IX) In the control group the same
was found save that the numbers in the poorest class werc much smaller.

The number of infants from fumilies in which previous deaths had
occurred were greatest in the poorcst level and least in the richest.

Similarly, housing density (Table X) was greatest in the poorest section
in both mortality and control groups. This is statistically significant
~-the higher the density the lower the income. For mortality and income
the very high degree of relationship has been given above—the lower the
income the higher the mortality. Now housing density is, of course,
closely related to income, and the question arises, is the relationship
between mortality and housing simply due to income as a common
factor?  The answer is in the affirmative - statistical treatment
(Table X)shows that for income constant, there is no discernible relation-
ship between housing density and mortality ; whereas, considering
housing fixed; a definitely sigaificant relationship is established for
income and mortality. The importance of this conclusion, that a factor
or factors r presented by income is the overriding social factor related
to mortality, can hardly be stressed too strongly.

As rcgards’domestic hygiene (Table XI), the poorest income section
had the largist number of dirty or C grade houses and the richest the
least. .

Income did not influence, significantly, the extent or duration of

breast-fveding in either the mortality or control groups (Tables XIII

*
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and XIV). Income did not appreciably affect ante-natal examination.
The nature of attention at the confinement was only affected, 1% so far
as the numbers ot persons both in the control and mortality groups

"who were confined in the Jubilee Hospital (Poor Law) and who were

attended by maternity nurses only, were greatest in the poorest section.
With regard to the care given to children during the fatal 1llness, income
would appear to have little sigmficance. We have analysed such features
as when medical aid was summoned, the adequacy of medical and nursing
attendance, hospitalisation, ete, and from our data income appears to
have little or no influence on medical or nursing care during fatal illness.

" Order of Birth

-

‘A comparison of the distribution of the ¢lmldren in the mortality and
control groups, according to position in family, shows that there are some-
what more children of larger families 1 the mortahity than in the control
group. This difference, however, cannot be regarded‘as statistically
significant owing to the small numbers in the sample.

Previous Deaths

In an attempt to discover whether any mothers could be considered
as ‘““ killing mothers,” the number of previous infant deaths for each
case was sought. In the mortality group the figures may show a more
frequent occurrence of previous deaths, but the figures are not statis-

tically sign.iﬁca‘nt.

'Housing

Although “ sorts ”’ for the number of persons occupying and the number

‘of rooms in the homes of the children are available, 1t 1s more satisfactory

to consider the housing density. The largest individual sections in both
groups live with a density of one person but less than one and a half
persons per room. In general, however, the housing density is very sig-
nificantly worse in the mortality group than in the control. The-figures
are illuminating, as regards housing in Belfast, and show, from the control,
that almost one-fifth of all families with young children are so short of
living space that they exist at a density of two or more persons per
living room. In the mortality group the position is worse~—the number
of persons so accommodated reaches nearly one-third When one considers
the small rooms of the Belfast artisan dwellings, this overcrowding can
be appreciated. As pointed out before, housing is related-to mortality
as an effect of the mnfluence of income.

Domestic Hygiene *°
The assessment of this factor was based on a personal judgment of

the condition of the home. While somewhat less than half the homes
in both groups were spotlessly clean and showing maternal efficiency;
15 per cent. or one in seven in the mortality group, and 11 per cent.
or one in nine in the control, were filthy and showed maternal mefficiency.
This result is umexpected and the fact that nearly half the homes were
classed as spotlessly clean, shows that the standards set were not unduly
high. While there was plenty of filth to be found, it was surprising
that no significant connection between dirty homes and mortality could
be demonstrated. '

Infant Feeding in Belfast \
This was considered under three headings :—

(1) Principal foods given to control children for the first six
months of life - :
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(2) Food given for the second six months, and
(3) Foods, the infants who died, received prior to their fatal
illness.

(1) During the first six months almost three-quarters of the infants
recerved breast-milk, with or without a supplement, as the principal’
food Of the remainder a slightly larger proportion were fed on cow’s
milk, than ou cereals, or dried proprietary malk.

(2) During the second six months breast-feeding decreased, so that
one-third were thus fed, another third were given ‘‘ mixed feeding”
and cow’s milk, and the remamder given various diets

(3) Feeding in the mortality group, prior to the fatal illness, followed
the trends i the control group Breast-feeding diminished as age in-
creased, with'an increased use of other foodstufls

From the aspects of feeding considered above 1t is apparent that in
the mortahty group a smaller proportion of infants were breast-fed for
a shorter time than 1 the control This striking difference in the incidence
of breast-feedng 1s better demonstratéd by an analysis of the proportion
of children in both groups breast-fed at various ages. In the mortality
group this 1s based on the number of infants alive at these ages and 1s
found by relating the duration of hreast-feeding to the age of death.

Diagram 2.
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It should be noted that when assessing the duration of breast-feeding
the infant was classified as breast-fed if the major part of its diet was
breast-milk  We considered the use of this definition advisable as,
nowadays, so many babies receive supplements. .

The table (XII) and graph (Diagram 2) give the very significant
results obtained At the agc of one month, three quarters of the children
in the control were breast-fed, while in the mortality group, of the
children alive half were breast-fed at this age Further, the proportion
breast-fed in this group is considerably less at each succeeding month of
age than in the control group .

The infiuence of the social factors of income, housing and domestic
hygiene on the extent of breast-feeding was considered, and no signi-
ficant relationship can be demonstrated in either the mortahty or control
groups. Similarly for rank of birth and cause of death, the diffzrences
shown are not statistically sigmficant (See Tables XTIT and XIV)

Care in Fatal Iilness
The features considered in the “care of the infant. during the fatal
illness were —
(1) Health Visitation.
(2) Medical Attendance
(3) Nursing
(4) Hospitals
(3) The incidence of respiratory and intestinal diseases, in the
control group, of suffizient severity to require medical atten-
tion was considsred and analysed in relation to health services, -
as 1 the mortality group

(1) Health Visitation was satisfactory. Approximately nine-tenths .
of the cases had been visited before or shortly after the
child’s death.

(2) Medical Attendance included —

(@) When was medical aid summoned ? In 80 per cent. of the
cages the doctor was summoned on the first or second day
of the fatal illness. For the respiratory or digestive diseases
i the control, medical aid was called in somewhat lator.

(b) Nature of medical aid sought. For much more than half the
children, espacially in cases of * preventable ” illness, the
medical aid summoned was the family doctor.

{¢) Adequacy of medical aid was determmed by a consideration
of the number of times the child was seen by a doctor and
the nature and duration of the disease. Due regard was paid
to the fact that these were cases of fatal illness. In 68 per cent
of the cases reviewed the attendance was regarded as satis-
factory.

(3) Nursing 'The figures for this feature are of special importance -
In the mortality group 352 children required nursing in their
homes, and only 31 or 8-8 per cent. of these were nursed by
trained nurses. In 42 cases it was unsatisfactory, and in
279 out of the 352, there’ was a complete absence of all skilled
nursing. \

(4) Hospitals —Of the cases, 134 infants were born in hospital
and remained there till -death. The admissions to hospital
numbered 176, and of these 152 died in hospital. Only 8 out
of the 477 control children were admitted to hospital for
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gastro-enteritis or respiratory infections. Hospital admis-
sions for the major causes of death are fairly evenly distri-
tributed. We feel that conclusions drawn from the data
relating to the length of time in hospital, ete., are too much
aflected: by extraneous factors 1o be rehable.

“ Secondary sorts,” relating income to these factors, show that infants
in the lowest income class received medical aid as promptly as those
better off, and that nursing or hospital care did not vary with income,
The figures (Table XV) suggest that a greater number of infants in the
poorest income group may have had inadequate medical attention,
‘but this conclusion is not statistically vahd.

4
‘Comment

It might be profitable at this stage to recapitulate, as briefly as
possible, the main points ehicited from the statistical analysis of our
results We found that certain dispensary areas in Belfast show an
unduly heavy mortality rate and that 1t is associated with a larger
number of people with smaller incomes an an increased housing density.
As regards the relationship of social considerations to infant mortality,
the predominant influence of a factor or factors represented by income,
has been demonstrated. The cleanliness of the home was surprisingly
mnot a significant factor associated with mortality. The main causes
of death are respiratory infections, gastro-intestinal disorders, premature
birth and a miscellaneous group. Feeding, judgmg by the standards
considered, is satisfactory m the control group, but in the mortality
breast-feeding incidence is very much lower. Soeial factors do not
significantly influence the extent of breast-feeding in either of the groups
of children studied. Respiratory and digestive diseases have a low
incidence in the control group and such dlseases largely ocour at teething
time and doctors are not called n as soon as mn the mortality group.
In the fatal illness medical attendance is reasonably adequate, doctors
are summoned in the early stages and the adequacy of medical care
does not appear to be affected by income. Trained nursing is almost
completely absent in the cases of children who dic at home.

In this survey the age of the mother was not sought, as it was considered
that, supposing sufficiently accurate information could be obtained,
the numbers in the samples would be insufficient to give a satisfactory
analysis for the necessary age groups (Campbell, 1929 ; Burns, 1942).
As very few of the mothers were engaged in industry this factor was
neglected, and any attempt to establish vocational grades, based on
the occupation of the father, failed owing to the number in the Forces.

It remains to relate these features to the problem of infant mortality
n Belfast. ’

Infant deaths occur mostly 1n certain parts of the city, for instancae,
in some districts, during the year studied, the rate was over 100, while
in others it was very little above 40. The investigation of the incidence
of respirhtory and digsstive diseases in the control group shows that
there is a low incidence of these discases among ordmary children in
the city and that a very small numbear are admitted to hospital suffering
from these diseases. Conscquently it would seem that the mortality
rate does not reflect the morbidity, as apart from the mortality group
few serious cases of the diseases, which cause 4G per cent. of the total
deaths, appear among the population. It can be concluded, therefore,
that serious illness, at least as far as these two conditions are concerned,
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affects almost exclusively a comparatively small group of unfortunate
children

We are not able from an analysis of the charactemstlcs of the mortality
group, to give an accurate forecast of the type of child Iikely to die but
it is possible to say that deaths are mainly confined to certain districts ;
that children who die are in the lower income groups, that they exist
in smaller and more crowded houses , and that they are not so well
breast-fed. We can state that illnesses, which look serious from the
conmencement, occurring in children under the age of six months, are
not only hikely to be sertous but very probably will end fatally. Also,
it is plain that the poorer the child the more likely it is to contract serious.
illness and, therefore, more likely to die.

Several other features are apparent, such as the greater recourse to
the family doctor, the complete lack of trained home nursing, and the
dominating effect of income over all other social factors influencing
infant mortahty. Since our study has a practical purpose, which is to
advance proposals likely to help m reducing infant mortality, we would
suggest that even though medical care is, in the mam, adequate and
the diseases prevalent are curable or preventable, the gap in the.medical
services caused by the absence of trained nursing in the children’s homes
is a large factor in causing child deaths The relatively small amount
of serious 1llness present, apart from the mortality group, and the limived
areas in which such illness exists, would render it possible to institute
a service of trained nurses who could attend cases of serious illness
amongst children in their homes

For such a service to function successfully the co-operation of the

Aamily doctor and mother is essential In fact, it should be possible,

in view of the changs likely to take place in the medical services in
the North, to integrate the family doctors into a complete maternity
and child welfare service. Further, in view of the importance of the
family doctor, he should be aided by a censultant pwdiatric service
and might even be encourag-d, or assisted financially, to take short
post-graduate courses or diplomas in child health.

With regard to the feeding of children 1t is apparent that the divergence
of feeding practices represents diverg-nt views. We would suggest that
a standard method of infant feeding should be estabhished and that.
this method be tavght everywhere in the aty and made widely known.
It is better to understand one method of feeding well than many badly.
Education on the value of breast-feeding and, what is better, assistance
to breast-feed by an expansion of the present ‘‘ meals-for-expectant-
mothers ” scheme is wanted. We would suggest that this will also have
a considerable effect in lowering the prematurity rate Fmally, in this
respect it is suggasted—thovgh not from any exp-rience obtained m this
survey —that improved post partum gynecological supervision of the
mothers by family doctors or welfare clinics and an increased number of |

“repair ”’ operations would have an improving effect on maternal and,.
later, on child health

It has frequently been pointed: out durmg the course of thJs study
that low income is the dominant social factor associated with infant.
mortality. It is interesting to pursue this relationship further. It is
understood, of course, that income is only considered as it applies to
an industrial community in which all necessities must be purchased
as opposed to rural wages which may include, or give opportunity to
produce, foodstuffs. At first sight, the significance of income as a deciding

.
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factor influencing infant mortality would seem clear. Poverty or the-
inability to purchase the necessities of life or to obtain medical or other
care necessary for the child’s survival may be the cause of its death,

Recent opwmion expressed by authorities mn social medicine shows
that many have adopted this view—in a recent work, Titmuss (1943)
states that there is no evidence that the poorest section of the com-
munity are dysgenic.* He shows that at one month of age the infant
mortality rates of a high social class and that of a low one are almost
equal, but that for the age period 6-12 months, the difference rises to
almost 500 per cenl. He ascribed this inequality in the infant mortality
rates m the social classes to increasingly adverse economic conditions
and environment. Titmuss and those who agree with his views stresst
the influence of poverty rather than heredity or any other factors and
suggest that improvement in social conditions would reduce the infant
mortality rate to levels as low as m Holland and other countries. Before
proceeding from this, we would pownt out that our results show a similar
divergent effect in mortality rates 1 the different mcome groups com-
parable to that demonstrated by Titmuss. We think, too, that our
figures show a trend, which with a larger sample might attain sigm'ﬁcance, ‘
to the cffect that luxury or ¢ civilisation ” makes childbirth more
difficult for the rich and therefore tends to raise the neo-natal figures
unduly for this class.

It is plain that malnutrition and other social features directly due to
poverty are potent factors mn producmg mortality, but there is another
side to this problem. A man’s income is not only decided by cconomic
circumstances but to a certain extent, in fact to a large extent, by his
own efforts. It represents the use of ks brams and his brawn, his aggressive-
ness, initiative and vitality. It shows his ability to survive and to secure
for himself and his family the environment most suitable for their health,
happiness and security. So close 1s the relationship between income and
infant mortality, that 1t could nearly be said that the measure of a man’s
ability to secure a living in an industrial community would indicate
his ability to rear a family successfully. Relative to any given standard
of living, in an mdustrialised society, the highest infant mortahty will
for such reasons be found in the lowest income group. While the average
man’s income may, to some extent, be governed by circumstances over
which he has no control, this will not hold as much in a large population
group. In many- countries, some of them relatively poor, the gradual
Improvement in the standard of living by the insistent demands of the
people for something better and their willingness to work for it, has
led to an improvement in environmental conditions with, inter alia,
a fall in the infant mortality rate. We would suggest that, fundamenta,lly,
_ the level of infant mortality in any group is largely determined by the

biological strength of the human material in the population concerned:

While, in this study, income has been shown to be closely related to
infant mortality, a further feature must be eonsidered. With the levelfing
up of incomes the amount per head per week 1s not a-true index unless
the occupation of the individual 1s taken into account. Neither do.
total family incomes give an accurate guide to the amount available
for the upkeep of the family, without the numbers and the information’
necessary to divide the cases mnto social groups Income, in this respect,
is best shown by the amount available to the mother for household
purposes, per head of the family, each week.

We admit the possibility that the relationship of income to mortality
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may be through an aggregation of many small effects, so small that
sampling errors may conceal them. We would svggest that the true
position of the relationship between income and infant mortality is an
intermediate cone, in the sense that while we agree with Ryle (1943),
Titmuss and those who say that poverty and the resulting bad environ-
ment are the real factors underlying infant mortality, we would qualify
this by insisting that man’s abihty to change or affect his environment
for the better should also be considered.

We are grateful to the M-=dical Research Council of Ireland for
assistance The machine compilation of our material was effected by
the Statistics Branch of the Department of Industry and Commerce
by kind permission of the Director and the willing co-opsration of the
Staff, not only in the routine calculations but also with technical advice
and guidance. )
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APPENDIX A (5) Household Income per Head, rer week “M” “C”
RESULTS OF PRIMARY “ SCRT” NUKBER OF CASES (incladimg Chld 1n question) — Group Group
TorTaL Under 5/- . 13° 2
Mortahty Group (M) 551 cwppr wd e 5/~ and under 10/~ 151 68
Control Group {“C ") 477 Group Greup 0/~ ,, ., 15/~ 166 136
(1) The sixteen Dispensary Arcas — /-, o, - 9% 108
Areas 1 aod 2 64 30 20/- 2 ove 128 166
Area 3 59 57 J—
Arca 4 63 53
Areas 5 and 15 77 46
Area 6 16 31 (6) Tousehold Income less RENT, per Head,
?Ieas g and 8 (li.g gg per week (including Child) —
Ica N
Under 5/- 36 9
o 3 I g = o
Areas iz Z;‘g 18 g 18/ .1 . 20/~° 126 137
> > ° 20/- and over 5 7
2} Age at Death — ~ —_—
® {LONTROL Cards Age ¢t which Typical
Hllness Occurred), —
Uader 1 day 67 — (7) Order of Birth (Multiple pregnancy
1—7 days ) 69  — counted a- one biith) — i
1—4¢ weeks 85 3 First Chuld 182 183
4 weeks— 2 months 62 10 Second,, 94 97
2 months 57 10 Thied ,, 98 62
g no, o 132 2? Fourth,, 57 45
5 'y Fifth ,, 23 26
No Tilsess m. ' C” - 350 Sixth ,, 1 - 28 18
— Seventh,, 30 17
{3) Sex — . . Eighth ,, . 13 12
%iea]t:al . ggg 25 Other Children 29 17
{4) Cause of Death —
Diarrheea and Enterilis 101 — (8) Number of Previous Deaths under 1 year
Pneumonza, Bronchitis, Congestion 131 — (twins counted separately) —
Premature Birth, Injury at Birth 131 — N 47 402
Congenital Malformations 48 - 1 one 78 63
Congemitel Debility 57 — > . 18 10
Convulsions 33 — b 7 1
Common Infectious Diseases 6 _— Z 3 —
“Tuberculous Diseases 8 - 3 1
Other Causes ’ 39 —_ 5 o1 more
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{9) Pievious Deaths as a Percentage of YMTEC”
Previous Births Group Group
If no previous Deaths 447
Over 0% and under 20%, 24 10
» 20% ,, y 0% 45 29
s 40% . 60% 20 12
» 60% ,, 5 80% 3 3
» 80% ., 100% 13 12
» 100% 2 J
(10) Last Preceding Birth —
If First Birth 182 183
If Lived one vear 32 266
Dred under one year 46 28
HOUSE
(11) Number of Rooms in House (or Apart-
ment) — N
1 24 10
2 59 25
3 125 59
4 240 252
5 81 a5
b 22 28
7 or more 3 8
(12) Number of Persons lLwving in House
(includes Child 1n question) —
1 —_ —
2 3 11
3 139 139
4 100 102
3 106 86
3 87 45
7 44 41
8 31 20
9 23 15
10 or more . 18 18
3) Housing Density-—persons per room {1n-
clud.ng Ch.ld in question) —
Less then 1 98 1.
1 but less than 1} 205 206
13, . »2 95 55
2 39 32
More than 2 but less than 3 65 36
3 but less than 4 36 15
4 or more . 16 5
(14) Domestic Hygrene —
A Spotlessly clean and  showing i
! maternal efficaency 216
B Intermediate Couditions 220 209
C Dirtv orshowing maternalineficiency 84 52
¢ARE OF CHILD *
{16) Who minded Chld —
other, 327 465
Grandmother 14 10
Female Relation: 4 2
Qther Person not a Relation 3 ' —
Maternity Nurse 1n Child’s Home 63 —
In Hospital ot Other In.titution 143 -
(18) Welfare Clinic Supervision —
When Child in Hospital from birth or
Supervision gtherwise Impossible (e g ,
evacuated, etc } 13
Adequate Superviston (1 visit per mth.
or more) 318
Doubtful Supervision (less than 1 per
month or less than 5 visits) 68
Absence of Supervision (No Nurse or
one vsit only and No Attendance
at Chinic) 73 78
(17} Feeding Prior to the Fatal Tllness —
CONTROL Cards —Feeding (Diet of
majorimportance) for First 6 months
Congenital and Premature Cases not
Affected by Feeding 183 -
Breast only 102 191
s, and Cow’s Milk ’ 11 81
. ,» Dried Milk 6 25

i
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“M
(x7)—continued
Breast and Cereal Food

“Mixed Feeding ' 4
Cow's Milk 131
Cereal Food 38
Dried Proprietary Milk 74
Cereals and “ Mixed Feeding " A
“Mixed Feeding i
(18) CONTROL Cards —
Feeding for 6—12 month period (Diet
of major importance) —
Mortality Cards 554
Breast only —_
,» and Cow's Milk —
1 5, Dried Milk —
. ,» Cereal Food —_
,, “Mixed Feeding” —_—
Cow's Milk —
Cereal Food —
Dried Proprietary Milk —_
Cereals and “ Mixed Feeding” —
“Mixed Feeding” -
(19) Lengtk of Breast-feeding —
If Breast-fed till Death 121
Not Breast- fed 142
Breast-fed for
Less than 1 month (feeding defimtely
established)
1—2 months 45
2—3 ,, 14
33—, 15
—5 [
5—6 ,, 6
6—9 . 3
9 months or over 11
Died before Breast-feeding could be
established 95
Unsuccessful attempt to cstablish Breast-
feeding 25
(20) Why was Breast-feeding Discontinued —
Mortality Cards 554
CONTROL Cards —
Unsuccessful attempt to establish Breast-
feedng —
Child not Breast-fed -
,, DBreast-fed for 9 moantbs —_—
Stopped due to Farluie of Supply {with- .
out Illness of Mother) -—
Y ,, , Disagreemmg with Child
or Child not thriving —
s ,» » lliness of Mother —
. 55 Illness of Child —
'y 5+ 5 Other Causes —_
{21) Weie Foods, where Sterihisation necessary,
Sterihsed — .
Child Breast-fed only 103
Sterilised 335
Not Sterilised 2
Otberwise 114
BIRTH
(22) Antenatal Examination —
If Adequate Exammatlon 426
Inadequate »s 72
Absence of ,, 56
+ Adequate Four or more examinations by
Doctor, Clinic or Nurse 1n cases of first-
born. Two to four examinations for
other children—depending on circum- .
stances of the case
Inadequate Below standard of Adeguate
(23) Who Attended Confinement —
In Jubilee Maternity Hospital 168
,, Royal Matermity Hospital 87
»» Other Institution 32
,,» House with Nurse and Doctor 101
Nurse(s) only 159
No Medlcal Supervxsxon 17

(Tf Nurse or Doctor arrived after the barth),
coding 1s for their absence,)

ag»

Group Group
3 39

1
61
39
40
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“M P e . wp g
\ Group Group Group Group
{24) Dafficulty at Confinement — (31) Home Nursing at Iliness —
Normal, No Dafficulty 418 409 Child 1n Hosp (from Birth) or under
Shght Difficulty 55 48 Control of the Maternity Nurse 202 —
Serious  ,, 81 20 Nursing regarded as Satisfactory 31 7
. _— —— . Unsatisfactory 42 84
Abgence of Nursing 279 86
25) “’hetb;r Child Premature — CONTROL Cards No Illness — 350
Il;fgma{ﬁature i’gg 4;3 (32) Nature of Mediwcal Attention (excluding
— — Nurse) called —
Child 1n Hosp {rom Birth 134 -
FATAL OR TYPICAL ILLNESS Absence of Medical Care 35 2
(26) MORTALITY Cards Place of Death — 1 Private Doctor only 221 82
51 Lisburn Road (JMH or Ava) 190 — 2 »  Doctors only 40 13
Royal Maternity Hospital 42— o1 _more 15—
Children’s Hospital 38 — ’Dlspensary Doctor only 30 16
Other Institution 16— Hosp1tal Exters, and Other(s) gé ;
Private Rouse 36_8 - and Other(s) % 5
. CONTROL Cards ' No Illness -— 850
CONTROL Cards Incidence of Serious X )
Digestive or Respiratory Infections — " (88)'Was Child admitted to Hospital —
—_ Child 1n Hosp from Brrth 184 —
]Ig?gessetﬁgus Iigess — 333 Admtted to Hocpital 138 7
Respiratory - — » g?stc]gg;lgt?gm Hosp before Death or e ud
at — 2 g
Both Dlgestlve and Respiratory —_ ._2 Discharged and Readmitted for same
Tllness 38
(2% MORTALITY Cards Health Visitors — CONTROL Cards  No Tllness — 350
Did not Visit . 58 -
Visited gfﬁ:feo;-eDE:ta}:h 153 - (34) How long N before Admssion to
,’: both before ana after Death 171 — Hosputal — "
Doubtful Information 120 — Child 1n Hosp from Bartb 34—
CONTROL Cards  Typical Illness Tl less than one day 19 —
Selected . . o»l day but less than g days 41 2
No Serious Illness ' — 350 5 $days,, ,, ,, 1 week 40 3
Digestive Illness Selected —_ 46 1wk ,, 5, 2 weeks 26 1
Respiratory Illness Selected — 81 p2wks L, o, 4, 20 2
_— — , 4 wks or over 30 —_
Ch'ld not Admitted to Hospital . 244 119
(28) Duration of Illness (Fatal or Selected) — CONTROL Cards  No Iliness - ﬁ
Less &han 1 day . 101 1 N
1—3 day> 78 2 (35) How long Child lived after Admssion or
%jg;}{s“’k lgg’ i; How long kept in Haspital —
2—14,, 30 14 Ch4 n Hosp fram B« 14 -
. 4 wks or over 100 16 Child not Admitted to Hosp 244 119
No Sertous Illnezs in “C”” — 330 In Hosp less than 1 day 13—
— —— . ,» 1—3 days 38 —
s ;3 days—I1 week 30 —_
(28}, Length of Time before Doctor Called — PP ;_Z weeks 212; ;
Child meosp from Birth 134 — 2 ks or over 34 2
Pead before Doctor Came 27 —_ - _
Doctor not Summoned 8 352 CONTROL Cards  No Iliness — ?5_0
,, Called 1st day 219 27
” » g;ldd » g? gzl” (36) D1d Ilness (Fatal or Selected) occur at
" ,, Fromyrddaytolwk 13 13 AtDlgIe‘;‘tt:ﬁgnT#uele* 9 53
’ », After 1 week 28 1 Not at Dentition Time 458 74
- CONTROL C»rds No Illness — 350
{80) Was Medical Attendance at Illness (Fatal . -
or Selected) Satisfactory — (37) Rent per Week —
If Child i» Hosp from Birth 134 — Under 5/ 114 64
Satisfactory Attendance 286 87 o/— aud under 106/~ 282 218
Fairly Satisfactory Attendance 59 29 10/- ,, , 16~ 121 134
Unsatisfactory Attendance” 75 11 15/— . 20/~ . 21, 31
€ONTROL Cards No Illness — 350 20/~ ond over ! . .13 30

— —,
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APPENDIX B.

TABULATED RESULTS

TABLE I — Values of x* for Some Factors wn Relation to Mortality !{from the
“ promary sort’”’)

Column
on Factor Related to Mortalily ¢ X n P
Coding !
Schere *
(1) Duspensary Districts s 363 10 -00
(3) Sex .. . . . 82 1 -00
(5) Income, total . . 406 3 00
(6) Income, less Rent . 46 4 4 00
(7) Order of Brirth . . 89 4 > 05
(8) Previous Deaths (excluding first Hirths) 49 2 > 05
[ Percentage Previous Deaths (exoluding first
births) . . .. 36 4 > 30
(10) Last Precedmg Birth 00 1 > 98
(11) Number of Rooms 411 4 00
(12) Number of Persons . 154 8 >-05
(13) Housmng Density . . 32 2 5 -00
(14) Domestic Hygiene . 41 2 >-10
22 Antenatal Exammation 26 9 2 -00
(24) Dafficulty at Confinement 318 2 -00

.

TABLE II —(a) Births and Deaths of Lejitimate Infants wn Belfast, for June, 1941
to 1942, reapportioned to Area of Resudence (b) Comparison of ** pro rata’’ sampling
figures with the actual ** Bhized ~’ areas are marked with an asterisk

Nore —Actual deaths exclude —
Two, caused by *‘ enemy action ”, in area 7. (Inyuest.)
Two, with no addresses. Born n J M H.
One, with wrong address Born in J M H. Unknown at address (area 4).
One, of ““ wilful suffocation ”’, in area 11. (Inquest )

NUMBER OF NUMBER OF
BirTHS DeaTrS "  PERCENTAGE
(of legitimate mfants | (of leptimate mfants MORTALITY
- Dispensary only) ' only)

Areafs) >
Pro rata Pro rata Pro
Actual Control Actual | Mortality | Actual rata

Group Group Groups

1* and 2~ 751 489 84 76 11-2 155
3 797 929 74 70 9-3 75
4 753 864 ,68 75 90 817
5 and 15 762 750 85 91 112 121
6 495 506 21 19 42 38
7 and 8 461 554 22 20 48 3-6
9 855 864 67 71 7-8 82
10* 760 685 70 75 92 109
11 ! 799 995 56 57 70 5.7
12* and 16* 742 669 74 73 100 108
13 and 14 603 473 37 31 6-1 65
Torals 7,778 7,778 658 658 ‘ 85 85
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TABLE IIL.-—Income and Areas of different Mortality Rates Related for the
Mortalty and Conirol Groups

For mortality group, x*=127, with n=4. 002>P>001, ,
\
D1sPENSARY DISTRIOTS AND MORTALITY RATE .
Income ToTALS
less Rent —179 80—99 100— Arvr DIsSTRICTS
per Head, Areas Areas Areas
per Week 6,7, 8.9, 11, 13 3, 4 and 10 1, 2, 5 12, 15
s(ncluding and 14 and 16
Chld -
m question) Mor. | Control | “M ™" “er “M” “er “M”) “C?
tality | Grovp | Group | Group | Group | Group | Group | Group
Group
Under 10— .. 87 36 80 « 33 94 42 231 111
an/~to 15/- .. 42 67 50 48 60 43 152 158
15/- and over 68 105 55 71 48 32 171 208
Torarns . 167 208 185 152 202 117 554 477
/
.
TARLE LV — Age at Death related to Cause of Death
Al
AgF AT DEATH
‘Cause
of Under ‘ - ToTAL
Death 1 1—7 1—4 |4 wks—| 2—3 3—6 6—12
day day weeks | 2 mths | months | months { months
Dharrheea and
Enternitis ... — —_ 9 16 14 . 38 24 101
Respiratory
. Infections 1 . B 11 10 17 40 47 131
Prematurnty 54 40 30 6 1 — — 131
lOther Causes 12 24 35 30 25 30 35 191
All Caures 67 69 85 62 57 108 106 554
TABLE V — Age at Death related to Income.
For this table, x*=7-7 and n=8. 0-5>P>03
"Income less Rent Ace AT DEaTH
per Head, per Week ToraL
(mcludmg Child 1o question| 0—4 |4 wk.—)] 2—3 3—6 6—12
weeks | 2 mth mth mth mth
Under 10/~ .. . 85 28 28 50 40 231
10/~ and under 15/~ ... 57 17 15 27 36 152
18/~ and over ... 79 17 14 31 30 171
All Income Groups 221 - 62 57 108 106 554
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TABLE VI —Cause of Death and Areas of different Mortality Rates related

For ths table, ,*=4 6 and n=6 07>P>05

DiISPENSARY DISTRICTS AND
MorTaLity RaTe
Cause of Death —179 80—99 100— ToTat
Areas Areas Areas
6,789 13 4&10|1,2,5, 12,
11, 13 and 15 and 16
14
Diarrheea and Enteritis . 25 31 45 101
Respiratory Infections . - 38 44 49 131
Prematurity . . 41 46 44 131
Other Causes . 63 64 64 191
ArL CausEs 167 185 202 554

TABLE VII.—Cause of Death related to Housing Densuty
JFor this table, x?=181 and n=9 005>P>002.

Housing DENsITY

1 13

Cause of Death + | Less than but but 2 ToraL

1 less than | less than | or more

person 13 2 persons

per room | persons persons | per room

per room | per room

Diarrhea and Enteritis 11 34 14 42 , 101
Resprratory Infections 18 52 26 35 131
Prematurity ... . 32 44 23 32 131
Other Causes . 37 75 32 47 191
ArL CAUsEs 98 205 95 156 554

3

TABLE VIII —Cause, of Death related to Income.

For this table, =156, and n=6 002>P>0-01.

INcomME, LESS RENT
! PER HEAD, PER WEEK

Cause of Death 10/- TOTAL

: Under and . 15/~

10/~ under and

15/~ over

Diarrheea and Enteritis . .. 52 22 27 101 -

Respiratory Infections . 50 50 31 131
Prematurity .. . 50 35 46 131
QOther Causes .. . . 79 45 67 191
ArL CaUses .. 231 152 171 554
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TABLE IX — Income related to Order of Burth for both the Mortalaity and Control
. Groups

ORDER Or BIRTH

Income less Rent ——
per Head, per Week | Group ' 9th | Torax
1st | 2nd | 3rd | 4th | 5th | 6th [ 7th | 8th | and
. * others
Mor- 26 | 27 | 31 { 41 | 17 | 24 | 28 { 13 | 24 231
Under 10/- .. tahty
Control 9! 6(12(20115| 5;11]10]) 13 111
10/- and under 15/~f| “M” | 40| 35|52 |12} 4| 4| 2| —| 3 152
“or 371401 37}20]10)] 3| 6| 2| 3 158
15/- and over “M” {116 132[15( 4| 21— | —|— 2 171
N { “c” 137|581 |{13) 5| 1| —|—|—]— 208
ArLr INCOMES “M” [182 | 94 | 98 {57 (23} 28| 30113 2 554
{ “C” {183 (97162 (45| 26 (18| 17 (1 12 17 477

TABLE X.— Income and Howsing "Densuty reluted for both the Mortality and Control
‘ Groups e
With mcome held constant, x2==6 3 for mortality and control groups and housing
density n=6 053>P>03
With housing held counstant, y*=21-4 for mortality and control groups sand
income n=6, 001>P N

Housing DENSITY

Income Less than 1 but 1 but 2 bub 3 or TOTALS
Jess Reat 1 person less than 1esg than less than | more
per Head, per room 14 persons 2 persons 3 persons persons
per Week Der room per room per room per room
Mor- | Copn-

tality | trol |«M | «or [«“m» |« |“M” ‘o] “m”| “cr|m|ecr
Group |Group | Group |Group |sroup | Growp| Gioup! Group| Group| Group|Group [Group

Under 10/- 4 2 ) 59 32 52 22 78 45 388 10 | 231 111
10/- to 15/~ 19 23 79 92 27 19 16 16 11 8 1?2 158
15/— and over 7% 108 67 82 16 14 10 7 3 2 17 208

All Incomes 98 128 205 | 208 95 55 104 68 52 20 554 | 477

4

TABLE XI — Income and Domestic Hygiene rclated for both Mortality and Control
. , Groups
Considermg the mortality group, y*=121 for mcome and domestic
hygiene n=4 001>P.

.
DomesTic HYGIENE

Income E ToraLs
less Condition Condition Condition
Rent A B C
per Head,
per Week' | Mor: . .
v ta,hty Control M XA M 13 C. Y CM % “wg
Group | Group Group | Group Group | Group | Group | Group
Under 10/~ 48 18 116 66 67 27 231 111
10/~ and
under 15/~ 73 51 68 87 11 20 152 158
15/~and over| 120 147 45 56 6 5 171 208

All Incomes 241 216 229 209 * 84 52 554 447
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TABLE XII.— Incidence of Breast-feeding at varous ages wn t}w Mortality and

Control Groups.
|
Age NuMBER NUMBER ) PERCENTAGE
of LiviNe BREAST-FED BREAST-FED
Child |
n Mortality | Control “M” “C” “M” “c”
Months Group Group Group Group| Group Group
1 333 477 171 359 51 5
2 . 271 477 101 | 324 37 68
3 214 477 70 ] 289 33 61
6 .. 106 477 24 206 23 43
9 - — 477 — 156 — 33

«

TABLE XIII, -—Irwzdence of Breast-feeding at ages of one and two months, res-
pectively related to :—

) income,
(b) Housing,
{e) Domestic Hygiene,
(d) Order of Birth, and
(c) Cause of Death.

AT AGE ONE MORTH

ATt Ace Two MoNTHS

A

BREAST-FEEDING Numbers Percentages Numbers Percentages
INCIDENGE Breast-fed Breast-fed
ANR
Mor- | Con-
tality | trol “M@ “c* | Ml ¢ oM “cr
Group | Group | Group | Group { Groupj Group | Group | Group
(@) Under 19/- % 85 61 ki 51 74 43 67
INCOMB 10/- and under
Less RENT 15/~ 62 118 55 75 27 114 85 72
per head 15/- and over 44 156 48 75 23 136 31 65
per week .
(] Less than 1 30 96 62 7% 14 85 37 66
Housinag 1 but less than 13 57 158 47 k4 34 142 33 69
No of persons| 1% and mel 2 38 67 49 ” 24 63 39 72
per room Mcre than 2 46 38 b8 63 29 34 43 61
ime]l Chuld in
question) .
(¢} A 56 166 47 % 29 150 31 69
Douraric B . 86 157 66 K] 51 140 41 67
HyGIENE (o] 29 37 48 n 21 34 40 (3
CONDITION .
@ 1st &5 133 58 73 33 118 43 64
ORDER 2nd 28 69 40 n 14 61 29 63
or 3rd 30 51 48 82 16 46 80 74
BmrE 4th—5th 22 58 16 82 13 66 33 7
6th or over 36 48 54 % 25 44 45 69
() Intest, mfect 44 — 48 — 25 | -—_ 33 —_
Cavsn Resp. infect 63 - (33 - 41 —_ 39 —
or Other 64 — }. 60 —_— 36 - 88 -—
Drit
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TABLE XIV — Application of x? test for significance between Breast-feeding incidence
at age 1 month and factors considered in Table X I11.

Breast-feeding MoORTALITY CoNTEROL
Incidence Grovr GrovUP
(at age of 1 month) |

related to x® n P> x? n P>
Income . . -9 2 5 -2 2 -8
Housing 38 3 2 2-1 3 5
Domestic Hygrene 20 2 -3 7 2 7
Order of Buth 2-1 4 7 5-7 4 2
Cause of Death 12 2 5 — — —

TABLE XV.— Adequacy of Medwal Aid wn relation to Income.
and (i1), 10/~ or over, x*=462 n=2

Considering the mcome levels (1) under 10/-,

0:1>P>0-05.
Income rEss Rent
PER HEAD, PER WEEK
Mortalhity Group Torar

Medical Axd Under 10/~ 15/-

10/- and under and

15/~ over
Satisfactory .. 121 84 81 286
Farrly Satisfactory 25 17 17 59
Unsatisfactory 42 15 18 76
ToraL 188 116 116 420




