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i u t r o d u g t i o u

With a general improvement in the death rates from 
most causes and at most ages, it is not surprising that more 
attention than their numerical importance might seem to 
justify, is directed to those causes of mortality which 
deviate from the general trend. Prom the point of view of 
mere nnmbers, the deaths of women in England and Wales, 
assignable to the effects of pregnancy, in comparison with 
those due to other causes of mortality, are perhaps, 
scarcely sufficiently numerous to merit the amount of 
interest and efforts at control which have been directed 
towards them within recent years. But the problem is even 
from the numerical point of view of some importance, and 
derives further importance from its connection with other 
problems.

The national decline in effective fertility, and the 
fear engendered in some minds of depopulation, has been 
a means of focussing attention on the problems of the better 
conservation of infant life; and with the enormous decline 
in the infant mortality as a whole, without a corresponding 
amelioration of the neo-natal death rate, it is only natural 
that we should seek the causes of this early mortality in 
conditions affecting the infant at and before birth, since 
undoubtedly some proportion of these neo-natal deaths are due 
to adverse circumstances at birth, while others may be the 
result of conditions of the mother during pregnancy which 
could be improved, we have been led to hope that by increased 
antenatal, natal and postnatal care of the mother, not only 
will the infant's chance of life be greater, but also that 
the mortality and morbidity among the mothers might be 
diminished.
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There is, furthermore, the great antenatal wastage of 
infant life, some part of which, is within the field of 
preventive medicine. The stillbirth statistics for this 
country in more recent times, defective as they are in some 
respects, understate this loss to a considerable extent.
Under the Notification of Births Act, only infants which have 
reached the 28th week of Intra-uterine life are required to 
be notified, so that no account can be taken of the loss 
before that period. The following figures. -

Table I. showing the Stillbirth (a), Neonatal (b), and(c) 
Remaining Death Rate under one year per 100 Registered Live 
Births in Various Sections of the Oountry.*

Administrative County Boroughs Metropolitan England and 
Counties. Boroughs V'/ales.

a b c a b c a b c a1 ^ C

1918 2.8 3.3 4.2 3.4 3.6 7.3 2.6 3.3 7.5 3.0 3.4 5.6
1919 3.1 3.5 4.9 3.6 3.8 6.1 2.7 3.3 5.2 3.2 3.6 5.3
1920 2.9 3.0 4.3 3.5 3.3 5.8 2.6 2.7 4.9 3.1 3.1 4.9
1921 3.0 3.2 4.5 3.5 3.5 5.7 2.6 2.9 5.2 3.2 3.3 5.0
1922 3.1 3.1 3.9 3.5 3.3 5.5 2.7 2.6 4.8 3.2 3.1 4.6
1923

-I------

3.2 3.0 3.5 3.7 3.1 4.8 2.7 2.5 3.6 

4--

3.3 3.0 4.0

from the Annual Reports of the Chief Medical Officer of the 
Ministry of Health, show the number of notified stillbirths 
per 100 registered live births in various sections of the 
country for recent years, compared with the corresponding 
neo-natal death rate and the remaining death rate in infancy.

* The neonatal deaths consist of the group of congenital 
debility, malformations and prematurity; the remaining 
deaths, the total deaths under one year less (b).
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it will be seen that while there has been great improvement 
in the later death rate under one year, and somewhat less 
improvement in the neo-natal rate, the stillbirth figures 
show no tendency to decline. The metropolitan boroughs 
have the lowest rates, county boroughs the highest, while 
the rate for administrative counties is intermediate. When 
it is considered that notification of stillbirths is 
defective, it will be seen that the deaths of viable infants 
occurring before full time falls little short of the neo­
natal death rate. Holland, (1922), from an analysis of 300 
foetal deaths, concludes that about half of these are 
preventible, that of these, about 20^ (of which three- 
quarters are due to syphilis) could be prevented by ante­
natal methods alone, about 12/o depend for their prevention 
on combined ante-natal and intra-natal methods, and about 
20̂ 0 on intra-natal methods alone. Omitting deaths from 
unknown causes, complications of labour and toxic maternal 
states (syphilis, albuminuria, etc.) are the main causes of 
foetal death, and, as will be seen later, many of the main 
causes of foetal are also important causes of maternal death; 
so that in these cases prophylaxis would reap a double benefit.

Apart from the emotional aspect of the case and the 
disorganisation of family life which must ensue on the death 
of the mother, these deaths occur for the most part in women 
in the period of life at which the general death rate from 
all causes is relatively low, and further, married women may 
represent a healthier set of lives than the average women of 
the same age, the excess of females over males at marriageable 
age perhaps giving rise to a selection of the fittest of the 
female sex.
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The following figures show the rat$0 per cent of deaths 
from childbearing to deaths from all causes in the various 
age periods. -

15- 20- 25- 30- 35- 40- 45- 15-50

L911-13 2*54: 9.78 18.29 12.59 3.92 4.31 0.42 7.1

L921-23 1.58 8.36 12.21 12.62 L0.13 4.63 0.52 6.8

These of course, give a totally incorrect appreciation of 
the relative importance of childbed causes to all causes, 
since births are not equally frequent in each of the age 
groups. Eor a true estimate of the additional risks which 
pregnancy entails, it would be necessary to compare the 
rates of mortality; but the above figures show that the 
consequences of maternity form no insignificant part of the 
total death roll in women of reproductive ages.

Again, since reproduction is a normal function of women, 
we are apt to believe that all deaths from causes incidental 
to the pregnant state are accidental, and partly because of 
this, such deaths are considered as eminently within the 
scope of preventive medicine.

Finally, it must be remembered that a death rate is only 
in a crude general way an index of morbidity; so that, while 
the death rate may be absolutely small, we must, in any 
consideration of the welfare of pregnant women, take into 
account those who, although fortunate enough to have 
survived the diseases and accidents which have proved fatal 
to others, have nevertheless been left in a chronic state of 
ill health, a condition which must also have its effect on 
the further procreation of children by these women.
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The general medical aspect of the problem has been 
the subject of wide discussion in medical and obstetrical 
journals, and although it is from the clinical and 
bacteriological side that any further advance will probably 
be made, the present paper does not deal with specialised 
obstetrical problems, but mainly with more general and 
somewhat neglected factors influencing the risk to mothers 
in the childbearing processes.
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PART I. The Influence of the Age of the Mother and 
Associated Factors on the Mortality Rates 

in Childbearing.

Hitherto, so far as I am aware, the only attempt to 
ascertain the death rates at ages of women in childbearing 
from the official statistical publications of this country, 
was made by Farr. (1885). In England and Wales the births, 
on which a crude puerperal mortality rate is built up, have 
not, except for 1921, been distributed according to the age 
of the mother or order of birth, so that the secular trend in 
any district and interlocal comparisons on the basis of the 
crude rate may lead to erroneous deductions due to variations 
in the age distributions of parturient women, or in the 
proportions of primi- and multi-parity, both of which, from 
their relationship to fertility in women, will influence the 
birth rate and possibly the maternal mortality rate, unless 
the liability to accident, infection, etc. in pregnancy is 
the same at different ages in the reproductive period and in 
different pregnancies; i.e. unless there is no correlation 
between parity and age and the incidence of disease and death 
among mothers.

It is generally recognised that the ordinary method of 
stating the death toll as the number of maternal deaths from 
any or all causes per 1000 births is a near approach to the 
accurate measurement of the risks incidental to pregnant women, 
Other denominators, such as the total female population within 
the limits of the childbearing ages, or married women within 
the same group, have been used; but since childbearing is 
confined mainly to married women, and since women of different 
ages are not at the same risk of having a baby, these, at the
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best, are but rough approximations to the actual numbers 
at risk of death from childbearing.

The fact that the denominator should contain still births 
in addition to live births and that a deduction should be 
made for multiple births to arrive at the number of confine­
ments, was recognised by Farr. For example, in his remarks 
on puerperal deaths, he states. - "The exact danger of child­
birth to the mother is found by dividing the number of 
mothers who die by the number of childbearings. Now, 
excluding the stillborn, the number of childbearings is 
obtained by reducing the births in the proportion of 1 to
0.9902; but, taking the stillborn into account, the proportion 
of liveborn children must be as nearly 100 to every 102,531 
mothers bearing children in the year." But even with this the 
limit Of accuracy has not been reached. Certain causes of 
maternal death are those in which the products of conception 
are thrown off before reaching the age at which they would be 
included as births. In most cases of ectopic pregnancy, all 
cases of abortion, some eclamptics, and in other diseases 
such as hypereraesis gravidarum, labour ensues before the 28th 
week of pregnancy, and consequently these cases escape 
notification as births. At present, however, with the vital 
statistics available, any such refinement is impossible, and 
the number of livebirths, or the sum of the live and still­
births must be used as the most accurate measure of the number 
of females exposed to the risk of dying from causes incidental 
to pregnancy. In the present study, I have only used the 
total livebirths in calculating the rates, since still-birth 
figures were not available for all the periods studied, and, 
since these form only some 3^ of all births, the resulting
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inaccuracy will not be.very considerable.
But, apart from the fact that the exposed to risk 

cannot be truly measured by the'registered births, there 
attaches to the puerperal death rate as stated per 1000 births 
all the inconveniences of a crude rate of any kind; and great 
significance cannot be attached to such as a method of 
comparison, either in time or space, until some at least of 
the chief influential variables, such as age, have been 
eliminated. Thus in comparing different localities in the same 
or different epochs, in which the age distribution of potential 
mothers is divergent, some allowance must be made for this 
difference to correct as far as possible for the effect of the 
inverse correlation of fecundity and age.

The method adopted by Farr to ascertain the dangers of 
death by childbearing in women of different ages was as follows: 
From the Swedish returns of 1831, he calculated the probable 
proportion of women, in decennial age groups from 15-55, who 
bear children within the year; and by applying the figures so 
obtained to the female population of England in 1851, in the 
corresponding age groups, he determined the probable number 
of them who became mothers during that year. Here, of course, 
the main sources of error in applying the probability of a 
woman of a given age, bearing a child within the year in one 
country to the female population of another country, is the 
difference in the proportions of married and unmarried, in the 
two countries; but actually the annual, average number of 
births for the seven years period 1348-54 which he was 
studying was 603,045; the probable number of pregnancies given 
by the calculation 609,845 - an excess of only 1.13'/o; and the 
mean annual number of births, corrected for multiple births
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and stillborn children, would represent nearly 609,345 
childbearings.* From these figures the death rates in 
decennial age groups from Metria and other accidents of 
childbirth were calculated, and these demonstrated the 
higher mortality at the extremes of reproductive life.

The birth rates in Sweden and England and Wales at 
that period had not declined to any appreciable extent, 
but now the position is quite different.

In the present study, as a standard of female fecundity 
at ages, the data of Australia, given by Aqibbs (1917), for 
the period 1907-14 for women between the ages 15-50 years 
have been used, since the limits will include all but a 
negligible proportion of the births and also of the deaths 
of mothers in childbearing. From the figures given, the 
nuptial fertility rates, expressed as the ratio of the 
number of legitimate births per 1000 married women, have been 
calculated for the seven quinquennial age groups, and these 
are given on Table 2.
Table II. Showing the Fertility Rates (Absolute and Relative) 

of married Women aged 15-50 in Australia (1907-14) 
with those of Sweden (1891) for Comparison.

Absolute Fertility Relative Fertility.
Australia Sweden

--- -- -------- 1
Australia Sweden

L5- 481 518 1.0000 1.0000
20- 398 451 .8275 .8707
25- 305 375 .6337 .7239
30- 227 312 .5198 .6023
35- 160 250 .3333 .4826
10- 70 142 .1456 .2741
15- 8 20 .0166 .0386

L - _  ........
* Using the factor for correction previously given, the 
calculated number of childbearings is 1.38^ in defect of the 
actual number.
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From this it is clearly seen that fertility progressively 
declines with increasing age of the mother. If nov/ we 
proceed in a manner akin to that of Farr, and apply these 
fertility rates to the existing age constitution of the married 
female population of England and Wales in 1911 and 1921, the 
probable numbers of legitimate births found are, for 1911, 
218745, and for 1921, 973489,* while the actual mean annual 
numbers of legitimate births for the triennia 1911-13 and 
1921-23 are 840,898 and 760,930 - the excess in the estimates 
being 9.26^ and 27.93^ respectively. Obviously some other 
method of allocating the births to the quinquennial ages 
groups must be adopted.

1. First Method of Distributing Births to Age Groups of the 
Mother.

The procedure first adopted was as follows:
From the figures of the absolute fertility of women at ages, 
the relative fertility has been calculated taking women of 
15-20 as unity.(Table 3 Gol.2.)
Table III. Showing the first method adopted to distribute the 

"births to the age groups of married women(l921 Census
figures)

Age- 1 2 3 4 5
15- 31145 1.0000 31145 .015009 104589
20- 459789 .8275 380475 .183359 1277725
25- 920986 .6337 583629 .281265 1959975
30- 1059538 .5198 550748 .265417 1849540
35- 1089287 .3333 363059 .174966 1219238
40- 1035109 .1456 150712 .072631 506124
45- 

4---

919123 .0166 . 15257 .007353 51239
3075025 1.000000 6968430

* Incidentally it has to be 
number and age constitution 
the last two censuses is sue 
capacity in the women at bot 
in 1921 should have been 6/o 
the fall which has occurred 
not the result of changes in 
point which has already been 
and Yule (1920).

noted that from these figures the 
of the married female population at 
h that, assuming equal reproductive 
h periods, the legitimate birth rate 
in excess of that in 1911; so that 
in the birth within that period is 
the married female population - a 
brought out by Brownlee (1922)
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ïhe actual numbers of married women living in each 
quinquennial age group (Ool.l.) are multiplied by their 
appropriate fertili^ratio (Gol.2.) giving a hypothetical 
number of married women of equal reproductive capacity 
(Gol.3.). The total births in the period 1915-23 (6968,430) 
distributed to the quinquennial age groups in the proportion 
which each of these bears to the total population (Col.4.) 
are given in Gol,5. These births, then, form the 
denominatiJcfjSs on which the death rates at ages are calculated.

2. Possible Sources of Error in the Method Adopted of 
Distributing Births.

Before proceeding further it will be as well to point 
out the objections to the methods adopted here. The, results 
are no doubt based on much that is hypothetical, and may be 
open to serious objections.
(1) The Decline in the Birth Rate.

In the first place, it has to be noted that, in the 
method adopted of distributing the births to the quinquennial 
age groups, the fertility factors used to weight the absolute 
numbers of married women, are based upon the experience of 
Australia before the war, since when, as in most other countries, 
the birth rate has progressively declined. This raises the 
question as to the effect which such a fall will have on the 
fertility of the various age sections of parturient women, 
relative one to another. To what extent the decline in the 
birth rate is due to the various factors suggested such as 
postponement of marriage till later in life, an actual diminution 
in the fertility of the population at large, wilful prevention 
of conception, or some other factors is still a matter for 
discussion. It would appear, however, that, of the factors
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mentioned, the only one likely to affect the relative values 
of these factors is contraception. A racial phenomenon such 
as a decline in reproductive activity would he very unlikely 
to affect any special section of the reproductive period 
more than another; so that while the absolute fertility would 
be lowered, the feritility of any age group relative to 
another would remain the same, do too with postponement of 
marriage. This would result solely in a diminution in the 
proportion of younger married women, but would not influence 
the relation between the different age groups, and it has 
been shown previously that th^ age constitution now is more 
favourable th a high birth rate, than it was 10 years 
previously. On the other hand, restriction of the size of the 
family, depending as it does so much on the individual, 
introduces a factor, the influence of which it is difficult to 
measure. Economic circumstances, for instance, might play 
some part in restraint to procreation, and, as these are 
generally not most favourable in early marriages, one might 
expect it to result in a diminution in the fertility of 
younger women with a relative (and perhaps an absolute) increase 
in the later ages. But against this can be placed the fact 
that early marriages are more common in the lower social 
classes and it is among these that contraceptive measures are 
leaat used. For any proper consideration of the question, it 
would be necessary to compare the fertility rates at ages in 
women of the same country through a period of years with a 
changing birth rate. Unfortunately, it has not been possible 
to obtain a comparative series of fertility rates for one 
country, but in the following table are collected some 
fertility data for different countries at different periods, 
and from these the relative fertilities have been calculated 
to compare with the factors used in this table.
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Apart from the interesting international differences in 
fertility which are apparent in the statistics for the 
earlier years, there is evidently little to he objected to 
in the method adopted of weighting the numbers of women 
according to fertility. There is no apparent correlation 
between reproductive activity as measured by the birth rate 
and the fertility of women of different ages relative one 
to another. Gertain it is that the fall has not specially 
affected the young women of 15-20. The tendency, if anything, 
is the other way.. Comparing Sweden (1891) with a crude birth 
rate of 28.3, Australia (1907-14) with 27.4 and Aberdeen (1911) 
with 24.5 per 1000 population, the fertility of women over 
20 seems to have declined more than that of the younger women 
of 15-20.

From figures published in the Annuaire International de ■
Statistique (1916-17 and 1925) the following table
Table V. Showing the Absolute and Relative Fertility of 

Married Nomen afdDifferent Ages in France in the Feriods 
1896-1905 and 1906-13.

ige Period Absolute 1'ertility Relative Fertility
1896-1905 1$06-13 1896-1905 1906-13

15- 437.6 439.8 1.0000 1.0000
20- 343.0 311.7 .7838 .7087
25- 247.1 187.3 .5647 .4259
30% 168.6 139.7 .3853 .3176
35- 109.8 88.6 .2509 .2015
40- 46.7 36.1 .1067 .0821
45- 7.3 4.0 .0167 .0091

.5-50 153.7 126.6 .3512 .2879

has been prepared to compare the effects of the declining birth 
rate on the fertility at ages Q’f women in France. Unfortunately 
the rates are inaccurate, since, in the tables giving the births 
by age of the mother, no distinction as to legitimacy of the 
birth is made,, and in the table reproduced here the fertility
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rates are the total (i.e. legitimate and illegitimate) 
birthcrates in terms of married women only. This point 
must be borne in mind in making the comparison here, since 
if there was any great change in the proportion of 
illegitimacy in the two periods, the fertility rates of the 
younger married women would be specially affected. The two 
periods 1896-1905 and 1906-13 are not of equal length; but it 
would be worse than useless to include the war years since, 
on investigation, it was found that in the beginning of the 
war there was a great drop in the proportion of births from 
the youngest mothers, due probably to the younger men 
going first on active service; while later in the war the 
decline spread to the later years of reproductive life. Bo 
far as the comparison is sound, however, we find that there 
was a decline of 21.4/o in the birth rate of married women of
15-30 within the two periods; that the decline did not affect
the youngest age group at all, while relatively and absolutely 
the fertility of the women in the later age periods declined.

I have recalculated a series of rates using the
fertility factors of Sweden in 1891 as weights, to compare 
with those given later, but there is no essential difference 
in the final results as to the age distribution of the death 
rates - certainly none which is great enough to alter any 
argument which might have been based on the previous results; 
and further, it is also apparent that the effects of a 
diminishing fertility is not the explanation of the great fall 
in the death rate in younger women (which will be discussed 
later) .
2. Illegitimate Births.

A more serious objection, however, is that all the 
births, irrespective of legitimacy or otherwise, have been
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distributed only according to the proportions of married 
women between the ages of 15-50; so that the small number 
of legitimate births from mothers outside these limits, and 
all the illegitimate births are begng wrongly distributed.
The legitimate births which occur without these limits are 
probably so few as to be negligible, but it is not so with 
the illegitimates, which form some 4-5)0 of all live births, 
and which are born of mothers of entirely different age 
distribution from those of married women. In the period 
1915-23, 5.19^, in 1911-13, 4.48^ and in 1921-23, 4.57)o of 
all the births were illegitimate; so it is necessary to 
enquire how far this factor will change our rates of 
mortality. In the following table 
Table VI
Showing the Illegitimate Births Bates per 1000 Unmarried

Women Aged 15-50, in Australia (1907-14) and Aberdeen (1911)
Age Australia Aberdeen Australia Aberdeen

Absolute Rate Relative Rate
15- 8.66 14 100 100
20- 17.78 27 205 193
25- 15.53 24 179 171
30- 13.59 13 157 129
35- 12.14 17 140 . 121
40- 6.05 7 70 50
45- 1.09 13

15-50 12.39 19 - -

the illegitimate birth rates in terms per 1000 unmarried women in 
quinquennial age groups are given for Australia (1907-14) and 
Aberdeen (1911)* The proportion of illegitimate births was 
for Aberdeen 10.64/o (inclusive of 14 births from widowed women, 
this was raised to 10.95/b) and for Australia 5.74^ of the total 
births. Only a small proportion of illegitimate births occur in 
widowed women, so that this factor can be neglected. From the

* From the Annual Report of the Medical Officer of Health of 
Aberdeen (1916-21)
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absolute rates the relative rates have again been 
calculated taking, as standard, the rate for unmarried 
women 15-20. It is interesting to note that, irrespective 
of the differences in the actual rates of illegitimacy, the 
distribution of the relative values shows a very close 
similarity. For this reason, the assumption that the 
proportional distribution of ex-nuptial fertility in 
England and Wales is the same as that given by the Australian 
data will probably not be far from the truth. To estimate 
the difference produced when account is, or is not, taken of 
the legitimacy or otherwise of the births, the total births 
have been redistributed as follows. -
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3. Second Method of distributing Births to Age Groups of 
  the Mother.  ________ ______________________________ _

legitimate births alone are assigneu to the various age 
groups in the. proportion which the weighted numbers of 
married women at ages bear to the total. Illegitimate births 
are.distributed in a similar fashion according to the 
proportions of unmarried women living at quinquennial age 
groups, after weighting the numbers of unmarried by their 
relative ex-nuptial fertility.* The s u i û of the legitimate 
.and- illegitimate births at each age are now used as the 
number exposed to risk, and the rates were recalculated for 
all causes of death. The results deduced by the two methods 
are given below (fable).

15-20 20-25 25-30 30-35 35-40 40-45 45-50
1st Method 
2nd Method

72.76
40.28

52.97
31.34

33.21
33.83

37.00
38.23

51.70
53.39

63.80
65.89

75.72
77.46

Ratio of 
2nd to 1st. .55 .95 1.02 1.03 1.13 1.03 1.02

It is quite apparent taat the first method, by apportioning 
too few births to the earlier ages, has overestimated the 
death rate in women of 15-20. The probably more correct 
method gives a rate 45)o lower in females of 15-20, 5y lower

* It is of interest to note, as further evidence that this is 
probably a fairly close approximation to the accurate 
distribution of the illegitimate births, that, by tnis method, 
the proportion of exnuptial births assigned to each of the age 
groups agrees very well with the figures calculated from the 
New Zealand Official Year Book, giving the illegitimate births 
in age groups of the mother for 1924, which are as follows . -

15- 20- 25- 30- 35- 40- 45-
England and Wales 
New Zealand

26.0
23.3

37.7
35.9

17.7
18.8

9.3
11.6

6.3
7.2

2.6
3.2

0.4
0.0
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for females 20-25, and 2-3^ higher for older women. Thus, 
the death rates calculated by the original method must be 
multiplied by these ratios for a closer approximation to the 
true risk of death of mothers-of different ages of 
reproductive life.

In view of the rather drastic changes which occur when 
these two different methods are employed, the rates of 
mortality at ages which are given, subsequently are those 
which have been calculated by this second method, since this 
is more likely to be nearer the truth.

In the Annual Report of the Registrar-General 1922 
(Teact. p.137-140) is described the first attempt in the 
course of these official publications to classify births 
according to the age of the mother. The classification was 
an indirect one, the information not being obtained from the 
birth register, but from the Census schedule. The following 
extracts suffice to show the method adopted (see p.137).
"One of the questions on the Census schedule asxed, in respect 
of each married man, the number and ages of all his living 
children and stepchildren under the age of 16, and where the 
man was enumerated on the same schedule as his wife, which 
was the case with about 93 /<? of the husbands, the replies 
enabled children of all ages under 16 to be related to their 
mother, the latter being also fully described on the schedule. 
From the information so obtained the rat|©

Number of children under 1 year of age 
Total number of married women, 

was formed for various ages of wives, and this, in view of the 
fact that children less than a year old represent survivors 
of the births which occurred in the 12 months immediately 
proceeding the date of the Census, has been adopted as the 
basis of the fertility curve in respect of married women at



—St­

ages ane-half year less than at date of enumeration. The 
ratios were modified by a constant faotog, so that when 
multiplied by the total married women enumerated at the 
several ages, the products should aggregate to the number 
of legitimate births registered in the calendar year 1921. 
Further (p.l39jp. "A reservation should, perhaps, be added in 
regard to the basic fertility rates derived from the Census 
data. As stated above, the children enumerated as belonging 
to the several classes of married women include step-children, 
and possibly adopted children, and these in the present 
analysis will have been related to married women of a 
possibly, different age constitution from that of their own 
natural mothers. Again, the children under one year of age 
at the date of the Census, will have been on average about 
six months old, and will acordingly only represent that 
portion of the births of the proceeding year, which survived 
the comparatively high mortality operating in the first 
months of life, while further, the married women for whom the 
facts were forthcoming represent only a sample, though a very 
large one, of the total married women of the several ages in 
the whole population. Altogether it is believed that the 
defects are not important, and that the final modification of 
the rates by means of the constant factor referred to succeeds 
in providing a substantially accurate picture of the 1921 
incidence of fertility among married women."

In the case of ex-nuptial fertility,(p.140) "the age 
factors adopted have no foundation in either the Census or 
Registration Records available in this department. The rates 
adopted have, in the absence of any better authority, been 
based on those used by the Government Actuary, and the 
Ministry of Health, in the assessment of the maternity risk, 
and'benefit to unmarried women for the purpose of National
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iiealth Insurance. The rates were obtained from the basic 
rates by constant factor modification, so as to produce, when 
multiplied by the appropriate numbers of single and widowed 
women, the number of illegitimate births registered in the 
calendar year 1921." The present part of the study was begun 
in ignorance of these estimates for this country, but the 
procedure adopted in obtaining these fertility rates shows 
that at best they are but approximations to the truth, more 
especially in the case of ex-nuptiâl births; so that with any 
of the standards of fertility at present available, the 
distribution of births must always leave some margin of error, 
and unless there is some great divergence in the results given 
by the two methods, it will not be justifiable to recalculate 
the rates on the basis of this experience, which, being for 
a single year, and that immediately succeeding "the climax of 
the temporary spurt in the birth rate which followed 
demobilisation," may be no more representative of the true state 
of affairs in this country, in the periods studied, than the 
rates originally used. Comparing, however, these figures 
Table VIII. England and Vales. - Legitimate and Illegitimate

Age last 
Birthday

Legitimate 
Births per 
1000 married 
women

Illegitimate 
Births per 
1000 spinsters 

& widows

T. —  -
Relative
Legitimate
Fertility

Relative
Illegitimate
Fertility.

15- 447 7.65 1.0000 1.0000
20- 359 15.14 .8031 1.9791
25- 268 8.71 .5995 1.138630- 197 0.78 .4407 .1020
35- 131 - .2931 -

40-45 32
■

.0716

with those of Australia, it will be noted that in the case of 
legitimate fertility, the age group 15-20 is relatively higher 
in the 1921 than in the 1907-14 figures, again suggesting that
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the fall in the birth rate is affecting least of all the 
first qnioqneaninm of re pro due ti 1̂ 6 life. In tne case also of 
illegitimate fertility, the 15-20 age group is more prolific 
relative to the succeeding age groups in the English than in 
the Australian figures. With the English fertility rates as 
weights, the death rates at ages from all causes in child­
bearing have been recalculated. These with their respective 
ratios to the results deduced when the Australian figures were 
used, are given below,
Table IZ. Showing (A) the heat a Rate per Zillion Births from 

all Puerperal heaths 1915-25 calculated on the 
fertility Bates for England and Wales 1921 with 
(J3) the Ratio of these Bates to those calculated on 
the Australian fertility Rates 1907-14.

Age Group 15- 20- 25- 30- 35- 40-45
A 3253 2775 3145 4004 5403 11184
B .81 .89 .93 1.05 1.01 1.70

It will be noted that while the rates for the first three 
quinquenna are diminished (the first quinquennium most of all) 
and the succeeding ages increased, the general trend of the 
mortality curve remains unaltered. Accordingly, the 
differences in the two measures of fertility do not seem to be 
sufficiently great to interfere with any of the conclusions to 
be drawn from those obtained by using the Australian fertility 
rates.



4. The Value of Age-apecific heath Bates.

Age-specific death rates are of practical importance 
in t&e various ways. There is, for instance, the purely 
statistical consideration that the variations in the ages 
of parturient women may explain some part of the variations 
in the puerperal mortality rates in different places; and 
a set of mortality rates at ages for the whole country could 
form the basis for the standardisation of the crude rates in 
different districts.

Prom the medical side these derive some consideration, n 
not only with regard to their evident bearing on the question 
of pro^WlASn (which,however,would be more accurately 
assessed by a Oase mortality rate), but also in that they may 
help to throw some light in a general wqy, on the relative 
importance of the etiological factors of the several groups 
of pathological conditions in pregnant women, where severàl 
predisposing or causative factors exist. In any disease, 
for example, there will be one or more factors which account 
for the general level of the death rate, and these, or some 
other additional phenomenon, may lead to a specific type of 
age distribution. lèverai of the morbid states associated 
with pregnancy result in some instances from congenital, in 
others, from acquired conditions, and, a priori, if the 
former were prepotent etiologically, we should expect the 
death rate to deerease with age, whereas if acquired 
conditions be the result of previous child-bearings, the 
death rate should increase with age. But here, it must also 
be remembered that pregnant women are subject to the same law 
of mortality as non-pregnant women. The increase in the 
death rate with advancing age from causes apart from those 
peculiar to the pregnant state within the limits of
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reproductive life, although probably representing in some 
part a preventible loss of life, is also indicative of the 
general ageing of the tissues, which any additional 
physical strain must quicxly reveal; and child-bearing, 
although physiological, is undoubtedly a great strain on the 
maternal functions. The whole metabolism of the mother 
has to undergo readjustment in pregnancy. Gross changes 
have been evidenced in the circulatory, excretory, endocrine, 
and other systems of the body, and biochemical changes in 
the blood serum, as shown by Aberhalden's test, seem to 
indicate the presence in the maternal blood of toxic 
substances and, in most women, the development of a defensive 
mechanism. Although apparently not absolutely diagnostic of 
pregnancy, since a positive result has been obtained in some 
morbid processes in non-pregnant women, the serum reaction 
of pregnancy is generally supposed to be the result of 
absorption into the blood of an antigen derived from the 
foetal elements of the placenta and the reaction of the host 
by the formation af a specific anti-substance. It is quite 
probable that the capacity of the mother to adjust herself 
to the novel conditions which a pregnancy entails, will 
determine to a great extent the chance of a favorable 
termination. The necessary widespread alterations of functioj 
may be hindered by deviations from the normal healthy state, 
and with increasing age of the mother adjustment to 
accommodate a developing ovum may become progressively more 
difficult.

finally, and probably most important of all, is the 
fact, that mortality rates at ages may serve as a guide to 
where efforts of control are chiefly required. While it is 
difficult to share the intense optimism of those who hope by
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sufficient care of the mother before, at and after, 
parturition to elirnate dsxtk entirely the maternal 
mortality, there is no doubt that certain causes of death 
are eminently amenable to organised medical effort, in the 
present state of our knowledge. Practically all deaths 
from eclampsia, and many from accidents in the processes of 
birth are in this category. The absolute magnitude of the 
death rate at any age will serve to indicate the periods of 
greatest risk to a woman to child-bearing, and, other things 
being equal, where medical efforts at control are lixely to 
meet with the maximum degree of success. Unfortunately, 
however, even although it is glibly stated that all maternal 
deaths in child-bearing can be prevented, it is not quite clear 
that in this case other things are equal, unless we further 
assume that it is equally easy to combat the loss of life in 
women of different ages.

5. Death Rates at Ages from Various Pause Groups.
for the general consideration of tne age distribution of 

mortality from the various cause groups of death, the rates 
have been calculated from the experience of England and Wales 
in the nine years period 1915-23. Prior to 1915 the deaths 
from placenta praevia and"other puerperal haemorrhage" were 
grouped together as "puerperal haemorrhage," and since these 
are quite distinct conditions, it is desirable to consider 
them separately. Apart from this, the annual number of deaths 
from some of the causes of maternal mortality is too small to 
give stable death rates at ages. Since the total registered 
livebirths in the period 1915-23 were 6,968,430 and the 
maternal deaths 28,248, this is probably sufficient to 
calculate death rates which at least will not be subject to 
violent fluctuations.
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fhe necessary data with regard to the age distribution 
of married and unmarried women were obtained from the Census 
Reports for 1911 and 1921, and the births and maternal 
deaths from the Annual Reports of tne Registrar-General.

fhe mortality rates at ages from the various causes of
death are shown on fable 10 and in hi a grams I A-c,
fable 10. Showing the Death Hates at Ages per Aillion Births 

from the Several Groups of Causes of fuerperal

15- 20- 25- 30- 55- 40- 45-
15-
50-

Abortion 95 65 85 149 242 318 319 142
haemorrhage of 
Pregnancy.

11 25 38 73 126 290 599 91
Oneontrollable 
Vomiting. 43 57 38 34 52 53 80 41
Gctopic 
Pregnancy 

CJt'her accidents
of Pregnancy.

52
57

42
54

79
25

106
25

160
55

151
63

260
279

96
56

Placenta PraeviaT 32 h ■ 61' " 144 241 472 677 719 247
Other Puerperal 
Haemorrhage. 190 167i 216 252 490 663 519 295
Accidents of 
Childbirth. 549 316 566 398 639 798 898 445

Puerperal
nephritis. 228 187 202 251 327 414 499 251

Puerperal
convulsions. 1566 666 1 473 444 498 635 579 543

Phlegmasia Alba 
Do1eus. 159 205 283 378 530 661 978 364

^Puerperal 
Insanity. 57 52 42 32 40 49 60 38
Puerperal Diseas 
of the Breast. 52 13 7 11 13 24 20 12

Puerperal SepsisVTdlb T23T" '1429 -1322' -1937" :
All Causes. 4028 3134 3383 5823 5339 6589 ^746: i054

fhe causes of death can be primarily grouped in two broad 
categories (a) those which increase gradually from the 
beginning till the end of reproductive life, and (b) those in 
which the rate, starting from a high value in young women, 
declines to a minimum at ages 20-00 and thereafter gradually 
increases. Group (a) includes haemorrhage of pregnancy, 
placenta praevia, ectopic pregnancy, phlegmasia alba dolens etc. 
and other accidents of pregnancy. Group (bi includes all the 
other causes of death, fhese groups could be subjected to a 
second process of subdivision according to the relative risk
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of death at each age. In the first group, for instance, the 
slope of the line representing the increasing risks with 
advancing age, varies in different cases, and in the second, 
while the limits of reproductive life are subject to a 
higher mortality than the intervening ages, there is a 
difference in the relation between young and old mothers. In 
puerperal convulsions, for example, mothers at the beginning 
of life have a much higher death rate than those at the end; 
while in the other causes of mortality included in this group, 
older mothers have a higher death rate than the younger.

6, General factors influencing the Age Distribution of the 
Death Rate.

fhe type of age distribution of any cause of maternal 
mortality will no doubt suggest correlated etiological factors, 
but with only national statistics available, an examination 
and discussion of the influence of local conditions in the 
pelvic organs, is obviously impossible, so that only general 
conditions which have some influence can be considered.
(l) Drimàparity. It has been shown by various writers, among 
whom may be mentioned Matthews Duncan (1866) and Gognlan (1398), 
that first births are much more dangerous than all other 
subsequent births up to the ninth or tenth, and thereafter the 
risks are again multiplied in subsequent deliveries, fhe 
effect of this on the death rate as a whole has been discussed 
by Greenwood and Dtevenson (1924) who came to the conclusion 
that the decline in the birth rate with the consequent 
increased percentage of priraiparae cannot account for a great 
part of the puerperal mortality rate, fhe proportion of 
first births to the total births varies greatly at different 
ages of the reproductive period, fhe figures published for 
Dew kealand (1924) give the following percentage distribution
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of primiparity at ages (legitimate births only)
15- 20- 25- 30- 35- 40- 45-
85 56 33 18 10 8 6

fhe results given by Duncan and Gognlan show that if the 
death rate in first births be taken as unity, subsequent 
pregnancies bear the following relations. -

10&
Do. of Bregnancy 1 2 3 4 5 6 7 8 9 over.
Duncan 1.00 .62 .73 .48 .63 .43 .61 .93 .53 .46
Goghlan 1.00 . 53 .66 .57 .74 .75 .73 .87 1.211.24
fhe figures available for births after the tenth are small, so
that the ratios are subject to a high probable error.
families of over ten are not common at tne present time.
Considering then only the relation of first births to all
subsequent births up to the tenth, the death rates are in the
ratio of 1,46 to 1 for Goghlan's, and 1.62 to 1 for Duncan's
data, fhis will allow of a crude correction being made in
the age distribution of the death rate for the excessive
dangers in primiparity. Dor example, the death rate from all
causes in the age group 15-20 is 4028 per million births^of
this, 85>o occured in primiparae, and, if these had not been
subject to any excessive risk over other parturients, the
death rate would be reduced to 604.20 + 3425.80  ̂ 2679 per

1.62
million births (taking the figure by Duncan). A similar 
process can be applied to the remaining age groups, fhe 
results of this are as follows . e
15- 20- 25- 30- 35- 40- 45-2679 2614 2943 3542 5129 6381 7563

By this crude approximation it is seen that, apart from the 
excessive dangers of primiparous births, there is still a 
tendency for the mortality to be higher in the earlier age 
group than in the next two quinquennia and thereafter to 
increase steadily till the end of reproductive life. fhl#s 
primiparity is not the sole cause of the skewness of the age 
distribution of the death rate.
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(2jl fhe General Death Rate from all causes in the Child-bearing

fhe second question is that of the general health of the
mother, fhe death rate from all causes of death within the
limits of reproductive life increases gradually with age -
there is no rise in the 15-20 age group; so that it would
seem improbable that this would have any effect on the form of
the age distribution of the death rate from puerperal causes.
fhis, however, will depend on whether the mothers at different 

a
ages form/random sample of the total female population or not. 
fhus it is necessary that some consideration be given to the 
even more complex problem as to whether the selection of 
married women at different ages is a random one,and, if not, 
whether the process of selection varies in the different age 
groups. There can be no doubt that the general health of a 
woman will influence in some degree the risks consequent on 
maternity. Conscious or unconscious selection of the healthier 
of the 'female sex for wives will, in general, result from a 
preponderance of females over males at the reproductive ages; 
so that we should expect to find that the death rate in married 
females was less than that of the unmarried. This is, however, 
only partially true.

avidence of Adverse Selection of Younger carried Women.
__With ruspect ^ib__d^fferenc^s__in ;the Death Ra^es_.

In the following table #.
jhowing the Death Rates per 100,000 from All Causes in Married 
à Unmarried Aomen with the Ratio of the Married to the 
Unmarried Death Rates for the Beriod 1915-23.

15- 20- 25- 30- 35- 40— 45-
Married........ 426 406 456 485 542 612 764 -
Unmarried .... 318 377 451 512 565 697 894
Ratio of Married 
to Unmarried. 1.34 1.38 1.01 .95 .96 .88 .85
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are collected the mean deqth rates per 100,000 for the
period 1915-23 of married and unmarried women from all
causes, along with the ratio of the death rates of married
to those of unmarried females. It will be seen that, from
all causes, the death rates in the first three quinquennia
of reproductive life are higher in married than in unmarried
women, and that the difference is greatest in the first age
group and gradually diminishes, until at 30-35, married
women have a lo.ver death rate; and this continues till the

But
end of reproductive life./ Since the majority of the births 
occur in married females, and since fertility diminishes with 
increasing age, these younger women, especially married women, 
are exposed to the special risks of the pregnant to a greater 
degree than others. It seems expedient, therefore, to 
compare the mortality rates from causes apart from those 
special puerperal deaths. But maternal deaths in childbearing 
are not given with distinction as to civil state of the mother, 
fhe method that has been adopted, therefore, is to assign the 
maternal deaths to married and single women in the proportion 
which legitimate and illegitimate births bear to the total 
births in the several age groups, fhe validity of the 
procedure will depend on the relation between the puerperal 
mortality rates in single and married mothers. Goghlan (1898) 
has produced evidence that, age for age, the former have a 
higher puerperal mortality rate than the latter, so that, if 
this be true for England and //ales,* the number of deaths

* A comparison of the crude rates of death of married women 
per 1000 legitimate births and unmarried women per 1000 
illegitimate births is an incorrect statement of the true 
relative risk, and cannot, of itself, be taken as evidence of 
a higher force of mortality in unmarried mothers, since 
illegitimates are in the main first births, and the mothers 
are generally young, and possibly selected.
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deducted from the total married female deaths will he too 
small, and, of course, the resulting death rate from all 
causes less childbirth will be too nigh. In the following 
table
fable IS. Showing the Percentage of Illegitimate to fotal 

Births in the Several Age Groups for the Period
1915-23.

15- 47.36
20- 9.65
25- 3.16
30- 1.73
35- 1.33
4Ü- l.3l
46- 2.75 1

are shown tne percentages of illegitimate to the total 
births in the different age groups which result from the 
method adopted of distributing the births in age groups.

Deducting now tne deaths due to childbearing causes from 
the total deaths in married and single women according to 
the proportions of legitimate and illegitimate births in the 
several age groups, the death rates from all causes less 
puerperal have been calculated, and are shown in the 
following table 13.
fable 13. Showing the Death Rates per lüü,üüû from All 

Causes less Puerperal in Harried and Unmarriea 
Women, with the Ratio of the Married to the 
Unmarried Death Rates for the Period 1915-23.

15- 20- 25- 30- [ 35- 40- 45-
Married 283 314 380 415 479 577 75T
Unmarried 316 373 447 509 561 695 894Ratio of Married 
to Unmarried. .90 .84 .85 .82 .85 .83 .85

fhe results of this process show that at all ages married 
women have a lower death rate than unrnarrieu, but that the 
difference between these is least of all in the first 
quinquennium. And it is to be noted that the fallacy 
inherent in the distribution of tne maternal deaths to the
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two groupa will weigh more ixi favour of the view that the 
married women of the 13-20 age group are a much less well 
selected sample of the total population than those of the 
subsequent years, since, assuming that a higher illegitimate 
maternal mortality holds for England and Wales, too few deaths 
have been assigned to single women, and consequently the 
death rate from all causes less childbirth is higher than the 
true value, fhe resulting ratio of married to unmarried 
(0.90) puts the actual position of young married females in 
a too favourable light, fhe above results, therefore, lead 
to the conclusion that, while in general married women are a 
healthier set of lives than single women, the young married 
women of 15-20 have not the same relative advantage as older 
married women.
(b) With respect to Differences in Social Glass.

fhat this relative disadvantage of young mothers is 
possibly the result of differences in the reproductive habits 
of the different social strata of the population is evidenced 
by the following results, fhe correlation between the 
proportion which married women of 15-20 bears to all married 
women between 15-50 and social status, as measured by the 
number of rooms per person, is (from the Census figures for 
1921) for Administrative Counties (with associated County 
Boroughs) = -.6339 ± .054; and for Metropolitan Boroughs
= -.6970 ± .066

fhus where social conditions are lowest, where over-crowding is 
at its worst, there the proportions of the youngest married 
women are highest.

A similar result is obtained by taking other indices of 
social status, such as the number of domestic servants per 
100 families, the proportion of the population living more 
than two in a room, or the crude death rate from all forms of 
fuberculosis.
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Ror Metropolitan Boroughs (l92l) the results are as follows 
Correlations between the proportion of married women 15-2Ü
to all married women 15-50, and
Proportion living more than two per room .7831 ± .049
Domestic servants per 100 families -.3217 ± .182
Crude death rate from fuberculosis .6854 ± .068
Additional, and probably more direct, evidence of the manner 
in which the proportion of younger married women is related to 
social class is afforded by the following figures,* which 
give the proportion of all marriages occurring between the 
ages of 15 and 2Ü in three groups of social status (as 
evidenced by the occupation of the husband)

social Glass** M of Marriages between the 
ages 15 and 20 years

Upper and Middle
Classes 5.8

Skilled Workmen 12.4
Unskilled Workmen 17.4

It may be takan then as proved that early marriages are 
proportionately more common in the lower social classes of the 
country, and, allowing for the probability that even in this 
restricted part of the community a certain amount of sexual 
selection may go on, it is nevertheless true that, considering 
the relation of the mortality in married and unmarried women

* Erom fable 29 of the fertility of Marriage Report 1911.
Part II, which contains much fuller evidence on this point.
** Bor the exact composition of these and other social classes, 
see fable 28a of the Annual Report of the Registrar General 
for 1911.
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in the country as a whole, the young mothers of 15-20 are 
an adversely selected sample of the total female 
population at that age as regards their general health.
(3) An Optimum Period for Reproduction

Aith regard to this, the possibility that the age 
distribution of the death rate may simply represent the 
fitness of women of various ages to become mothers, no 
available information can confirm or refute such a suggestion; 
but a hypothesis such as this should, in my opinion, be 
reserved as a last resort, and only given serious weight 
when the trend in the death rate in childbearing fails to be 
explained in any other manner. As described above, allowance 
has been made, as far as possible, for the excessive risks 
incident to a primiparous birth, but even so, there still 
remains a slight excess in the death rate of mothers in the 
first quinquennium of reproductive life. How much of this 
excess in the death rate would be removed if it were 
possible to eliminate the affects of the adverse selection 
with respect to their general health, as measured by the 
general death rate to which these mothers are subject, and 
the social and economic class to wi.ich they belong, it is 
not possible to predict at present; but, if after doing so, 
the excess in the death rate still remained at this age, 
there might then be some reason for believing that the trend 
of the mortality rate with age was at least in part 
representative of an oo^mun period for procreation. Part of 
the evidence on which the belief in a climax in tne 
reproductive life of women is based is unsound ; the remainder 
is open to other, possibly more lixely explanations. Por 
instance, Duncan (1866) postulates a climax in fecundity, the 
evidence presented in favour of this bef:gg the birth rates
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at ages of women without respect to civil state, fhe birth 
rates of women, married, single and widowed together, increase 
from the 15th up to the 29th year and then gradually fall.
But the birth rates calculated as the number of legitimate 
births per lüüO married women of given ages has already been 
shown to decline steadily from the beginning till the end of 
reproductive life. Do doubt, part of this high reproductive 
activity in early life is artificial, some of the marriages 
being from necessity ("forced” marriages, due to antenuptial 
conception) and others (in the present state of affairs) 
from the lack of knowledge among younger women of the methods 
of contraception, jtill the majority of fertility rates at 
ages shows a gradual decline in reproductive capacity from 
the commencement of reproductive life till the menapause.

fhe other point which Duncan produces in favour of this 
hypothetical optimum is the skew regression on the age of the 
mother of the weights and lengths of the offspring at birth, 
fhe weights and lengths of babies increase with the age of 
the mother up to about the 25th. - 30th. year, and the infants 
born of older women are lighter and shorter than those born 
to mothers of 25-30 years of life. But so many possibilities 
exist which might explain these observations (among others, 
the duration of pregnancy, variations in the feeding of the 
mother during pregnancy, the effects of inheritance, etc.) 
that it seems needless to postulate a climax in reproductive 
life. Burther, as I have shown elsewhere (1926), the 
inferiority of the infants born of the youngest mothers remains 
only for a short period of life. By the end of the first 
year the weights and lengths of the offspring showed a steady 
decrease with increasing age of the mother. Accordingly the 
evidence would lend support to the view that but little stress
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should.be laid on the doubtful immaturijsjr of women of 
15-20 as a factor in the production of the higher death 
rate at that age compared with those of the immediately 
subsequent age,groups.

These two general conditions, primiparity and 
varying intensities of selection of married women at 
different ages, have thus a possible causal relationship 
with the observed age distribution of puerperal mortality 
in general. If we could assume that these were wholly 
responsible for the higher death rate in the first 
quinquennial age group compared with the two immediately 
subsequent groups, it would follow that in a population of 
women selected at random as regards their general health 
and dissociated from the excessive dangers of primiparity, 
the death rate in maternity should follow the age distribution 
of females in general from all other causes of death, i.e. 
a death rate gradually and steadily increasing with age; and, 
further, will raise some doubt as to whether the age 
distribution of the conditions included in the first group - 
group (a) - are influenced to any significant extent by these 
factors, and consequently our attention will be specially 
directed to the effects of other conditions, possibly local, 
such as those in the uterus and adnexa.

It is impossible from the figures available to say how 
far each of these causes of death is dependent on local 
abnormalities in the pelvic organs and how far on the 
general health of the mother. Borne of the suggested local 
etiological factors are possibly only accidental associations 
of the various conditions, while the real causal factor may 
be a general condition of the mother, which, varying with 
age, may be correlated with the incidence of local oelvic
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phenomena. This is given some support when we consider the.. 
number of concomitants suggested as having some bearing on • 
the liability to a. particular condition, often without any 
attempt at forming a control series of observations.. Just
as in general medicine where-the number of suggested ■

\ 'remedial agents for a particular morbid state is often in
inverse ratio to the individual therapeutic value of each 
of these,\so too possibly in obstetrics the' number of suggested 
etiological factors may have a high negative correlation with 
the amount of exact knowledge. The mere occurence of, say, 
fibroid tumours of the uterus along with post-partum 
haernhorrage is no proof of an etiological relationship 
between the two conditions; and it is precisely in such cases 
where associated pathological states afford a reasonably sound

"f"explanation of the occurence of some untoward event that 
faulty generalisations are sometimes made. Only a complete 
and impartial statistical investigation is calculated to 
throw much light on such subjects.

When ;?e examine group (b) with respect to the relation 
between the death rates in the youngest and oldest women, it 
will be seen that puerperal convulsions is the sole instance 
in which the oldest mothers are subject to a lower rate of 
mortality than the youngest. This group, which is composed 
almost entirely of eclampsia, is of further interest in tnat 
the minimum death rate occurs at a later period in life than 
in the other diseases included in this group (b). The 
death rate drops steadily from the beginning of reproductive 
life until it reaches its lowest value in women of 30-35, and 
thereafter it increases again in later life, but never attains 
the high value of women of 15-20.

As is well known, nowever, eclampsia is almost solely 
confined to primiparae. The estimates of various writers 
give the proportions of cases occuring in first births as
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anything from 70^ and upwards. It is quite clear then that 
by basing the deaths from convulsions on the number of 
primiparae instead of total births, we shall arrive at a 
clearer conception of the true mortality of this condition 
at different ages of life. Using the figures previously 
given for the proportions of first births to all births in 
the quinquennial age groups in the Dew Zealand data as a 
rough guide to the numbers actually occurring in England and 
Wales, the probable numbers of primiparae in each of the 
quinquennial periods have been estimated, and from these the 
death rates per 1Ü00 first births have been calculated, and 
are shows on fable II and uiagramlo.,
Showing the Death Hates at Ages from Puerperal Convulsions 

calculated in terms per 1000,000. Hirst Births for

1 5 - 2 0 - 25 - j 30- 35- 40- 4 5 - 1

Death Rate per 
Million Births

1366 ô ô ^
1

473 1 444 498 635 579

Death Rate per 
Million Hirst 

Births
1607 1135 j 1443

1
j 2445 4826 8116 : 9337

The results show that the death rate of eclampsia is very 
much greater in older than in younger primiparae, and apart 
from a slightly higher rate in the first as compared with 
the immediately succeeding quinquennium, the risk of 
eclampsia increases steadily with age.

The exact, origin of eclampsia is uncertain. The v/eight 
of present opinion is in favour of the view that it is a 
toxic condition, the source of the toxic bodies being 
certain elements of the deve&pping ovum. It is interesting 
to note that there exists a close analogy between eclampsia 
and toxic and infectious diseases in general. Recovery from 
infection is associated with a development of immunity, the 
period during which this persists, however, differing in 
different diseases, ^nssome, smallpox for example, the
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duration of immunity following attack is long, often lifelong,
while in cases like influenza and pneumonia the period of

edsusequent immunity is short - it is e^^en question/by some
whether it exists at all, but it is clear that recovery must be æ
associated, even in these diseases, with some period of immunity,
however transient, if recovery is to occur at all. Further the 
F€jpriod of greatest liability to infectious disease is usually 
early in life, and cases are much less frequent as age advances, 
but the fatality rate becomes greater as age advances. In 
pregnancy there is evidence that foetal elements pass into the 
maternal blood stream, and it is also known that extracts of normal 
tissues possess toxic properties. Emboli consisting of plugs of 
chorionic cells have been found in the lungs and other viscera of 
women who have died while pregnant, and the serum reaction of 
pregnancy seems to indicate that there is in pregnancy usually a 
formation of antibodies to some antigen. Obat&, (1919) studying 
the «effects in mice of intravenous inoculation of extracts of 
normal and eclamptic placentae, and the capacity of normal and 
eclamptic serum to neutralise these, has shown that both normal and 
eclamptic placental extracts produce similar symptons on inoculation 
although with the fatter a smaller dose is required. He further 
has shown that the sera of normal women do not differ from those 
of eclamptic women, and that the poisonous properties of the sera 
are not in excess during the eclamptic fit. The important result, 
however, was that the power of eclamptic serum to neutralise the ±ax 
toxic effects of injection of placental extracts is decidedly less 
than normal during the seizure, and by the fourth or fifth dçty 
of the puerperium the normal titre of the serum had been 
restored. The author concludes
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that eclampsia is an intoxication by a placental poison 
neutralisation on the part of the maternal blood, fhe 
results of his work would suggest that the development of 
eclampsia in a pregnant woman was due not so much to differ­
ences in the placentae themselves a® to differences in the 
capacity of women to react to an antigen common to both 
women who do and those who do not develop eclampsia. 
Aberhalden's reaction shows that there is some antibody 
formation which is peculiar to normal pregnancy, and it would 
be interesting to find if this reaction is equally distinct 
in eclamptic women. Again, the results of the present study 
have shown that the fatality of this condition is highest in 
elderly primiparae, and Brownies (1906) has brought forward 
some evidence for the belief that the high case mortality at 
the older ages in certain infectious diseases is due, not to 
variations in the virulence of the organisms infecting these 
cases, nor to a want of resistive power in the tissues 
themselves, but to a greater inability to produce certain 
bodies at certain times.
7. Hactors modifying the Mortality Hates from Buerperal 
______  Causes within Recent Years._______________________

Within recent years the crude maternal mortality rate 
has not declined; but various changes are occurring among 
the female reproductive section of the community wnich are not 
favourable to a declining death rate, fhe tendency if anything 
is in the opposite direction.
1) fhe fall in the birth rate results in an increased 
proportion of primiparous births with its attendant increased 
chances of death for the mother.
2) fhere has been, besides, a change in the age constitution 
of married women between the last two censuses. fhe mean age 
of married women between 15-50 is, for 1921, 3Ô.11 years, and, 
for 1911, 30*78 years - an increase of about half a year.
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But when the age groups are weighted according to their 
fertilities, the mean ages of the weighted distributions are, 
for 1921, 30.75, and, for 1911, 30.78 years, i.e. the 
average ages are practically identical, fhe distributions 
at ages however, are somewhat different, fhe following 
figures show the proportions of married women living at the 
several age groups (weighted according to their fertilities) 
at tne two censuses . -

15- 20- 2̂5** 30- _ :-35- 40— 45- 15-50
1911 1.03 17.051I 29.28 28.27 17.27 6.48 0.62 100.00
TU2I ■■ ■'l.oO" '18.33"[.28713 T7.0U 7.2b U .74 lou.on
(fhese figures really give the proportions of the total 
legitimate births which come from mothers of these ages.) 
fhere has been apparently a slight increase in the percentage 
of probable mothers in the first two and last three 
quinquennia, with a corresponding defect in the intermediate 
age periods. Slight as is this change, it is certainly in 
the direction of causing an increase in the crude maternal 
mortality rate.
3) fhe selective character of the birth rate, again, might 
have become more intense within the periods studied; but, on 
investigation this does not appear to be so. On table 12 
are shown the correlations between the legitimate birth rate 
and the social status of the district for (a) the 52 counties 
of England and wales excluding London, and (b) the 28 
metropolitan Boroughs of London in the 2 periods 1911-13 and 
1921-23.
fable 12 Showing the Correlations between the Crude and 

Corrected Birth Bates and Social Status.
(a) 52 Counties excluding  ̂London.
Index of social Status Crude Birth Hate Corrected Birth Hate.

1911-13 1921-23 1911-13 1921-23
)o Population living more 
■ than 2 per room

.5253 ± 
.068

.6556a
.053

.3749-
.030

.3243^
.084

Booms per Berspn -.7923L
.035

-?8109^
.032

-.4008+ 
.078

-.2772
.086
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(b) 23 Metropolitan Boroughs of London
)o Population living .5652+ .6178= .6131+ .71441
more than 2 oer room. .037 .079 .080 .062
Durnber of Domestic 
Servants per 1ÜÜ 
families.

-.3031+
.045

-.9172+
.042

-.6739+
.070

-.6722+
.070

fhe crude legitimate birth rate is calculated per 1000 of 
the total population, fhe corrected birth rate is one which 
removes the objections pertaining to the crude rate, in that 
it is calculated in terms of the female population living at 
reproductive ages (15-50) and maxes allowance for the varying 
fertility at different ages by weighting each age group 
according to its relative nuptial fertility, so that variations 
in the proportion of females of ages 15-50 to the total 
population and difference in the age distribution within the 
reproductive female population itself are eliminated by the 
use of this corrected birth rate, fhese results show that at 
each of the two periods and in the two widely different sets of 
administrative units of the country, Ihere is a well- 
defined relation between social and economic status, and the 
height of the birth rate. Hurther it is seen that in 
countries the correlation is reduced by almost 50)o when 
variations in the proportion of females of reproductive ages, 
and in the age constitution of this class of females, are 
eliminated, but that these factors are of no great importance 
in the metropolitan Boroughs, the correlations given by 
the crude rates in this instance being of the same magnitude 
as those given by the e-sai4e rates, fhus it is clear that 
both in countries and in Metropolitan Boroughs, the birth 
rate is still strongly differential, the greater proportion 
of the total birthfbeing recruited from the lowest classes 
of the community*

fhe correlation between the decline in the birth rates
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within the decenniura and social status are given on fable 

13, (a) and (b).

fable 13. Showing the Correlations between the Decline from 
1911-13 to 1921-23 in the Crude and Corrected Birth 

Rates and Social Statu's._________________________________________

p, ..
Crude Corrected.

Index of Bocial Btatus. 1921-24 1921-23
1911-13 1911-13

> population living 
more than 2 per room.

-.09641
.093

-.09421
.093

Rooms per Person .26921
.037

.19311

.090

(b) 23 Metropolitan Boroughs of London
>0 population living 
more than 2 per room.

-.23521
.117

.19251
.123

Dumber of Domestic 
dervants per 100 
families.

.36541
.110

- .06041 
.127

In two cases the correlations are significant with regard to 
the size of the probable errors. Both of these are with the 
crude birth rates. When allowance is made for the two 
objections mentioned with respect to this rate, there is no 
relation between the decline which has occurred and the social 
class of the district. All the correlations are insignificant.

fhe decline which has occurred in the birth rate of the 
country within the past decennium, therefore, has affected 
the different social classes to approximately the same extent.

Still with the above two factors antagonistic to a 
declining mortality - a lower birth rate, and a change for the 
worse in the age constitution of mothers - it is possible that 
changes may have occurred in the death rates at some ages, but 
that these have been obse^Ted by using a crude rate of 
mortality;
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3. iThe Effect produoGd by the declining 3irth Rate on 
  the Grade Hate of Mortality from Puerperal Convulsions.

i'o illustrate the fallacy that might occur from the 
use of crude rates, and from taking no note of the age or 
parity of the mother, a good example is that of eclampsia - 
a feature associated almost exclusively with orimiparity, 
fhe group puerperal convulsions is almost entirely composed 
of eclampsia and, expressed in the usual manner, the rate 
was in 1911-13, 549 per million births; in 1921-23, 485 
per million births; that is, there was a decrease of 12/u 
in the decennium. But the fall in the birth rate of 
necessity results in a rise in the proportion of first 
births, so that the denominator in the first period is too 
lenient relative to that in the succeeding period. I have 
attempted to estimate the effect of this in the following 
manner. faxing the 28 registration states of the Births 
Registration Area (U.3.A.) in 1923, in which the notificat­
ions of birth require a statement of the order of birth 
(Delaware and Massachussetts do not require this information, 
and had to be excluded), the proportion of first born chil­
dren (x) was calculated for each state and correlated with 
the crude birth rate (y). fhe following are the constants 
deduced. -

X = 27.6107^ first born children,
ÿ = 22.5679 births per 1000 total population,

fx = 2.9766^ first born children.
= 3.0492 births per 1000 total population,

r^y = -.6979 ± .065 
Connecting these two variables by a simple regression 
equation of the first order we find that ;- 
Brobable /o of first born children = 42.9353 - .6813 x Crude 
birth rate. In other words, a fall of 1 per 1000
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population in the crude birth rate corresponds on the 
'average to an increase of 0.6313^ in the proportion of 
first born children, with a standard error in prediction 
of 2.13)0. from the accompanying diagram (i)iagranm, it 
will be seen that the fit is by no means very good, but that 
a straight line is likely to be as good for prediction 
within the range of the observations as any curve of higher 
order.

Applied to the statistics of England and kales, this 
simple relationship will allow us to form a rough 
general estimate of the number of primiparae in the two 
triennia. In 1911-13 the mean crude birth rate was 24.03 
per 1000 population which, substituted in the above 
equation gives a probable proportion of first born of 
26.6137/Ü. Similarly for 1921-23, a crude birth rate of 
20.83 corresponds to a proportion of 23.7938/0 . fhe total 
births in 1911-13 was 2,635,765; so that of these 701,475 
were first born. In 1921-23 the total births was 2,059,768; 
so that 637,328 of these were first born. Assuming that all 
the deaths in the group puerperal convulsions were eclamptic, 
and that these in turn all occurrea in primiparae, the above 
figures give rates of 2064 and 1685 per million first 
pregnancies in 1911-13 and 1921-23 respectively; that is, 
there has been a decrease of l9)o in the death rate - a 
decrease over 50)o greater than that estimated by using all 
births as the denominator. Uven this, however, is unduly 
pessimistic. Ae hage already shown that eclampsia is much 
more common in, or more fatal to older primiparae, and the 
decline in the birth rate has apparently not affected young 
women to the same extent as the older ones, so that in 
addition to the increased amount of primiparity the mean age 
of primiparae is probably higher than in 1911-13; so that
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fable 14. Jbowing the Death Rates at ages per l,üüü,oou births 

in Rngland and Rales for the Periods 1911-13 (a) and 
1921-23 (b) with the Percentage Ratio of the 1921-23 
death rate to that of 1911-13^from the several groups
of Causes of Death. CO

15" aw­ 25- 30- 35- 40- 45— 15-50
(a) 74 es 93 101 233 235 -440 124

Abortion (b) 98 46 76 138 195 320 233 125
(o) 132 71 32 137 84 136 53 101

Ectopic 19 46 51 86 133 181 126 82
Pregnancy 16 41 94 128 170 184 233 111

84 89 184 149 128 102 185 135
Other Acci­ 186 80 89 138 319 494 377 169
dents of 114 127 100 141 308 433 822 181
Pregnancy 61 159 112 102 97 88 231 107
Puerperal 408 279 337 523 1049 1446 1760 576
haemorrhage 244 214 371 495 924 1365 1163 531

59 77 110 94 38 94 66 92
Other acci­ 408 262 295 365 619 946 1195 411
dents of 195 325 345 364 581 736 930 414Childbirth 43 124 117 100 94 78 78 101
Puerperal 1615 1364 1246 1302 1503 1650 1509 1361
Sepsis 1368 1195 1254 1295 1559 1786 2500 1354

85 88 101 99 104 108 166 100
PhlegTiiosia 408 249 289 347 656 807 1132 400
Alba Dolens 114 199 265 419 547 736 1279 377

28 80 92 121 83 91 113 94
Puerperal 37 38 33 40 61 12 63 39Insanity 49 31 32 31 37 53 53 34

132 82 97 78 61 442 92 87
Puerperal 390 184 183 184 269 355 503 215
Nephritis 179 162 163 214 303 3o6 523 218

46 88 . 92 117 113 100 104 101
Puerperal 2840 682 464 409 488 572 745 549
Convulsions 1189 594 436 395 461 499 639 485

42 87 94 97 94 87 85 33
All Causes 6386 3249 3082 3499 5330 6698 7859 3922

3566 2933 3140 3621 5084 6469 8429 3839
56 1 90 102

-----
103 95 97 107 98
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when allowance is made for this, the decline would be still 
further magnified. Ihis result, therefore, leads to the 
conclusion that in certain cases a crude rate of mortality 
leads to erroneous deductions.
9. Changes in the Mortality Rates from Puerperal Causes 

at Ages within Recent Years. ____________________ ___
fhe births having been distributed to the uifferent ages 

of mothers in a manner which we have reason to believe is 
fairly accurate, the death rates at ages for the two triennia 
1911-13 and 1921-23 have been calculated. These are given on 
fable 1&. It is impossible with the figures available to 
dissociate the influence of age and parity of the mother, 
and this is a point of some importance not only with regard 
to the etiology of pathological conditions in childbearing, 
but also, as has been shown, in comparing the death rates 
at different epochs when both age of the mother and the 
average degree of parity are changing concomitantly, ^s is 
happening at the present time in connection with the 
declining birth rate, fhe only method wiiich would give 
absolutely satisfactory results is a comparison between women 
of equal age and varying parity and vice versa; but a 
consideration of the relation between the age-specific death 
rates in 1911-13 and 1921-23 has thrown some light on the 
subject. It is to be specially noticed that while the 
general crude maternal mortality rate shows practically no 
change in the decennial interval, in all the chief causes 
of death there has been a great reduction in the death rates 
a-t ages 15-20. fhe great majority of these women are almost 
certainly primiparae, so that we are really comparing the 
i*ates in a group of women of approximately the same age and 
parity - and the death rate has apparently been reduced by 
3̂-lf in the decennial interval. It might here be objected
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again that the method of computing the death rates hy age 
of mother may have assigned too few or too many births to 
these mothers, since we do not mnow how the fall in the 
birth rate has affected the actual fecundity at various 
ages in the women of England and Wales, hut this cannot 
possibly account for the whole of this enormous decrease, 
since if there had been no actual decrease, if the 
apparent drop was solely due to erroneous methods of 
graduation, then twice as many births as actually did occur 
have been alloted to women of 15-20 in 1921-23 as 
compared with 1911-13. So doubt there may be some error in 
apportioning the births and too many given to the premier age 
group relative to what were given in the previous triennium - 
this can be well understood if the fall in the birth rate 
had specially characterised young mothers - but the previous 
comparison of fertility rates at ages for different countries 
at different periods has shown that this is certainly not 
the case. If the decline in fecundity of women in ages 
15-50 in England and Wales has affected the various age 
groups in the manner in which the above comparison would 
seem to indicate, then we have in the latter triennium 
actually underestimated the number of births to be assigned 
to women of 15-20. fhe method thus has overestimated the 
death rate at that age relative to the corresponding group 
in the proceeding triennium, and consequently has obscured 
some of the decrease in the intervening period. Accordingly,
I am inclined to believe the amelioriation is a real one, 
and not due to fallacies connected with the methods of 
distributing births.

While there is also a change for the better in the rates 
for women of 20-25, in which group about 20)o of all the
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births occur, there is no unequivocal evidence of any
significant divergence of the rates at the other ages
for 1921-23 from those in the proceeding years.
10. fhe Possible Cause of the Changes in the Mortality 
 Rates at Ages.______________ ________________ _______ _

fhe possibility of explaining this significant decline 
in the mortality of younger mothers is limited by the 
available data, fhe increase in the attention (antenatal, 
natal and postnatal) given to mothers, improvements in 
the general sanitation of homes, advances in the further 
provision of.hospital accommodation for necessitous cases in 
confinement, and improvement in the general health of 
parturients would all require consideration. But to assign 
any value to the efforts specially directed towards mothers 
(i.e. obstetric control) it will be necessary, in view of 
the restriction of the improvement in maternal mortality to 
the younger ages, to show that these efforts have been in 
the main confined to these ages. Improvements designed to 
ameliorate the condition of the people in general, (not 
specially the mother) such as improvements in general 
hygiene, would operate selectively on some ages more than 
others, provided that a greater part of the deaths at these 
ages is the result, directly or indirectly, of unhygienic 
conditions, i.e. if a greater part of these is preventible.

At present I have not had access to any data sufficient 
or suitable for the evaluation of the effects of these 
factors, but it is possible to enquire what changes, if any, 
have occured in the health of women in different civil 
states in these two periods.
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In the following table
fable 15. showing the Death Rates in Married and Unmarried 

women in 1911-13 and 1921-23 with the percentage 
decline within the Period, and the Ratio per cent of 
the Married to the Unmarried Death Rate (All Causes).

Age Married Percent
Decline

Unmarried Percent
Decline

Married Death 
Rate /uUnmarri

1911-13 1921-23 1911-13 1921-23 1911-13 1921-(
23

15- 630 411 35 264 257 3 238 160
20- 387 1L 343 11 239 304 -5 134 113
25- 388  ̂ 355 9 325 343 -6 119 1^3
30- 452 1 388 14 423 386 9 107
35- 592 462 22 533 447 16 111 103
40— 734 551 25 700 605 14 Ï05 91
45- 944 '721 ‘ “ 24 992 815 18 ■ 95 '
are collected the mortality rates at ages of married and unmarried 
women from all causes for the two triennia which have been 
studied. It will be seen that a t  m os t  ages  t i e r e  has been  

an improvement in the health of both sets of women, but that this 
has specially been so in the case of married women.
Consequently the ratio of the death rate of married to unmarried 
has declined significantly within the period. In the first 
quinquennium the greatest difference is apparent. fhe ratio of 
238)ü in 1911-13 has declined in the intervening ten years to 
160^1. similarly, but to a much less significant extent, the 
ratios have declined in the later ages. But the enormous decline 
in childbed causes must have contributed in some degree to this 
result; so that, in a manner similar to that employed before, 
the puerperal deaths have been deducted from the married and 
unmarried in the proportion of the illegitimate to the total 
births at each age, and the death rates recalculates for all 
causes less those pertaining to pregnancy, fhe results are 
given in the following table.
j_able 16. showing the Death Rates in Married and Jnmarriea ho men 

in 1911-13 and 1921-23 with the Percentage Decline 
within the Period and the Ratio per cent of the 
Married to Unmarried Death Rate (All Causes less

Puerperal).
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Married death 
rate.y of

Age Marriea Bercent Ubmarried Bercent unmarried.
1911-13 1921-23 Decline 1911-13 1921-23 Decline 1911-13 1921-

15- 3Ô3 280 23 266 256 4 136
23
111)

20- 275 2o4' 3 293 301 -3 94 84
25- 277 "2?5 0 320 340 -6 86 81
30- 308 319 -4 372 383 - 3 83 83
35- 419 400 5 468 444 5 89 90
40- 611 516 16 716 603 16 85 86
45- 905 716 21 1031 314 21 r 87 88

It will he seen that, although childbed causes have contributed
in great part to the difference, there is still apparent a very
definite amelioration in the general death rate of married as
compared with unmarried women within the decennium. further it
will be noted that the greatest improvement is in the 15-20 age
group, somewhat less in the next, still less in the third
quinquennium, while in the last four quinquennia there is no
significant change in the relationship, fo what degree this
result should be credited to the opportunity given by the loss of
male lives in the war for a better selection of the fittest of the
females for marriage, or to other causes, suen as changes in the
age at marriage in the different social classes, is not a point
which need concern us here. Certain it is that there has been a
great change for the better in the health of young mothers apart
from the risks of maternity.

fhat there is some relation between general health and the
risks of dying in childbed can scarcely be doubted, fhe curve of
puerperal mortality wnen corrected for primiparity shows a close
parallelism with the general mortality curve of women at these
uges except in the first quinquennium of reproductive life, and
it has been shown that these young mothers are a selection from
the lower social classes in which, as is well known, the general
health is below that of the average,

fhe result of the above comparison would therefore
appear to strengthen the assumption that the childbed mortality 

*fC4
was^to a great extent by the general state of wellbeing of the
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parturient, and similarly that the improvement in the type 
of young mothers has been the main factor which has 
determined the great decline in maternal mortality at the 
younger ages within the past decennium.

fhe possibility, however, that the relationship between 
the maternal mortality rate in childbearing and the death 
rate from all other causes in women of those ages may not 
be indicative of a correlation with health must not be over­
looked, There, are two other quite probable explanations which 
might equally suffice in interpreting the above results; -
(a) fhat the real correlation is with some special disease 
or group of diseases, or
(b) fhat the variations in the maternal death rate is 
correlated with variations in the availability of skilled 
medical assistance, and consequently might show special 
relationship with causes of death dependent mainly on such a 
factor.

If the separate groups of causes of death had been 
given with respect to civil state, the solution would be 
simple,in view of the varying degrees of amelioration of the 
death rates at the separate ages in married and unmarried women 
which have occurred within trie past decennium. But since the 
requisite data are not available, the only other means of 
elucidating the problem is by the method of correlation.

Summary and Conclusion.
In the present paper an attempt has been made to devise a 

method of determining the mortality rates at ages from the 
causes of death in childbearing, fhe comparisons which it has 
oeen possible to make to determine what factors might vitiate 
■the results obtained lead to the conclusion that the second
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method described is fairly near the truth, fhe numbers of 
married and unmarried women of different ages are weighted 
by their relative nuptial and exnuptial fertility respectively, 
and the legitimate and illegitimate births are distributed 
to the quinquennial age groups in the proportions which each 
weighted group of married and unmarriea females bears to the 
total weighted married and unmarried female population within 
the limits of reproductive .life, fhe resulting births at 
ages form the denominators on which to calculate the mortality 
rates from causes of death in childbed at the various ages.

By distributing all births irrespective of legitimacy or 
otherwise in the proportion only to the married female 
population at ages, the death rates at younger ages are greatly 
over-estimated.

Prom the figures collected it has been impossible to 
demonstrate conclusively any constant change in the relative 
fertility of women of different ages, coincident with the 
decline in the birth rate, but the evidence available would 
suggest that the procreativtty activity of the youngest- 
married women becomes relatively greater than that of older 
women as the birth rate falls. It has been shown that the 
mortality from all causes in childbearing follows this courser- 
beginning with a high value in the age group 15-20, the rate 
drops to a minimum in the second quinquennium of reproductive 
life and thereafter gradually increases with age.

fhe main components of the total death toll follow the
been

same distribution with age. fhese haveyclassified as Group (b) 
But other less important causes of death show rates which 
gradually increase with age from the commencement.of the 
reproductive period (classified as Group (a)j.
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i’he high death rate in young mothers cannot be wholly- 
accounted for by the excessive dangers of primiparity.
Evidence has however been submitted, that these young women 
are on the average a less healthy sample of the total female 
population at that age, and that, apart from primiparity and 
adverse selection, the general deathrate of mothers from 
childbed causes probably follows the same law of mortality as 
women in general from all other causes of death. Eclampsia 
is much more common in young women, but ti:is is solely due 
to the greater number of primiparae at these ages. Estimated 
in terms of first births, the death rate increases rapidly and 
steadily with age, subject to a small exception in the first 
quinquennium, which may possibly be a consequence of 
unfavorable marital selection at that age.

fhere has been a decline of nearly 50)i> in the puerperal
&

mortality in young mothers of 15-20 and/smaller decrease in the 
second quinquennium; but there is no evidence of any 
improvement at the later ages, fhese phenomena have been 
brought into relation with the change which has taken place 
in the death rate from all other causes in married women at 
these ages, as the youngest group of married women are now in 
a much better position, as regards their death rate from all 
causes other than those connected with childbearing, relative 
to that of the unmarried of the same ages,than they were in 
the proceeding triennium. Ho correspohding improvement has 
taken place in the relative mortalities from all other causes 
in older women within the childbearing ages, fhe results of 
this investigation strongly suggest that the general state of the 
mother's health is a factor of great importance in determining 
the height of the mortality rate in pregnancy.
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BAHf II. fhe Degree of Association between the Mortality 
Sates in Childbearing and Certain Influential 

factors.

In the previous section (Part I) it has been shown that
there exists some connection between the age of the mother
and her chance of dying in childbed. This age distribution
is also to a certain extent related to the death rate from
all other causes in women of those ages, fhe present section
is an attempt to measure the influence of these two variables

%in the production of geographical variations in %atg,]^l 
mortality.
1. fhe Influence of Variations in the Age Constitution of

Women on the Mortality Rates in Childbearing in the 
Administrative Counties (with associated County 

   Boroughs) of England and Wales.   _____ _
Since the age distribution of the death rate from all

causes in childbearing is not linear, and since the 
proportion of illegitimate to the total births varies in 
different parts of the country, a coefficient of correlation 
between the mean ages of married women and the maternal 
mortality rate will not suffice to determine how far 
variations in the age constitution of mothers are associated 
with variations in the rates of mortality, fhe only method 
which appears to fit the problem is to calculate an age- 
standardised rate of mortality for different districts, fhe
arithmetical work involved in this process is somewhat 
laborious, as, the rates being calculated on total births, it 
requires first of all that for each county the births be 
distributed to the age groups of mothers, fhe method adopted 
is that previously described (Cee fable % ). legitimate and 
Illegitimate births are now summed for each age group, and 
ihe mortality rates which would have occurred in each county,
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had the death rates at ages/the same as those of the
country as a whole, calculated by applying the death rates
of England and Wales to the births at each age, and the
expected deaths divided by the total births, fhe death
rate of the standard population divided by the expected
death rate of the county furnishes a factor for correction
whicÿ, when in excess or defect of unity, denotes the
existence of a female reproductive population constituted
with respect to danger of death in childbearing favourably
or adversely respectively. (fhe method, after the
distribution of births is effected, is that known in the
Registrar-General's reports as the "indirect" method of
standardisation). fhe factors for correction are given in
Appendix. This process has sufficed to demonstrate one
point. In no case is the correcting factor sufficiently
divergent from unity to make any difference in the crude rate
per 1000 births. Hence we are entitled to conclude that,
in spite of the fact that the age of the mother has already
been shown to be an important factor in determining her
chance of dying in childbearing, the variations in the age
constitution of the female population of the counties of
England and Wales are of negligible importance as factors in
the production of the geographical variations in maternal
mortality, fhis, of itself, is of some value. One of the
influential factors, and one moreover not amenable to efforts
of administrative control, can thus be eliminated from the
further consideration of inter-local variations.
2. fhe Influence of Variations in the Death Rates (from all 

Causes 1 ess those pertaining to Childbirth)in Women, of 
 Reproductive Ages on the Mortality Rates in~Childbearing.

Beginning first with a general review of the country as 
a whole, the death rate per 1000 women of ages 15-45 from all 
causes less childbirth and the mortality rates from childbed 
causes per 1000 births, have been calculated for the counties
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of England and Wales (Appendix), fhe births and deaths on 
which the rates are based are the figures for the triennium 
1921-23. fhe general death rate has been calculated on the 
Census population of 1921. ho attempt was made to 
extrapolate from the population enumerated at the last two 
Censuses for the female population at the mid-point of the 
triennium. Ceveral of the counties have been grouped 
together to eliminate as far as possible, violent 
fluctuations in the rates which might otherwise occur 
solely from the small size of the sample afforded by some of 
the geographical counties when taken singly. In this way 
the 53 counties of England and Wales have been reduced to 
43. hurther, the rates are crude rates - no allowance has 
been made for the varying age and civil constitutions of the 
several subdivisions of the country. It is improbable in 
view of the high variability of the actual crude rates that 
the variations in age constitution will have much effect on 
the conclusions reached, and further it is to be noted that 
the trends of the two mortality rates with age are, except 
for a rise in the childbearing mortality at the quinquennium 
15-20, practically similar, both increasing with age 
thereafter; so that correction for age will change both 
variables practically to the same extent. Hence, in view of 
the fact that differences in age are of negligible importance 
in the case of the maternal mortality in childbearing, it is 
not at all lixely that corrections for age will make any 
substantial difference in the general death rates from all 
the causes at those ages, fhe correlations deduced from 
the crude data will, therefore, not be changed to any 
significant extent by this refinement.
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Showing the average maternal mortality rates for districts 
graded according to general death-rates of women of child­

bearing ages.
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The observations on the 45 counties have been claoulated from a 
grouped correlation table. The following are the constants deduced

Table 17. Mean S.D. C.V.
1. Maternal mortality Rate per 1000

Births.
5.7514 0.7156 19.18

2. Death Rate All Other Causes per
1000 Females.

5.3875 0.4566 15.18

r̂  ̂= .4808 ± .085 
= .6985 ± .055 .67449

= 8.71

Both correlation constants, the coefficient and the ratio, have 
been worked out. The coefficient is solely a measure of the 
tendency of the two variables to increase or decrease concomitantly, 
It fails when the relationship between the two cannot be at least 
approximately represented by a straight line equation. The 
correlation ratio {ff) is a measure of the degree of association 
between two variables irrespective of whether the regression 
is linear or not. In this case a priori reasoning is insufficient 
to determine the linearity or otherwise of the regression, and 
both constants have therefore been deduced.

It will be seen that the variabilities of the mean rates of 
mortality differ very significantly. Both absolutely and 
relative to its mean value, the dispersion of the maternal death 
rate is greater than that of the general death rate of women 
of that age. While higher degrees of variation cannot safely 
0̂ taken as representing wider and more hopeful fields for 
administrative measures (the death rate reduced to a minimum 
will exhibit fluctuations in different parts of the same country 
due to etiological variations wholly outside human control) the 
childbearing mortality is generally represented as pre-eminently 
avoidable, so that this variability of about 80^ gives some 
appreciation of how much this preventable loss of mothers 
differs in different parts of the country.
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The coefficient of correlation is quite
significant with regard to its probable error, and, although 
this cannot be considered a high correlation, yet it shows 
that the inferences' drawn from the previous section are 
■quite justified. There is definitely some association, 
between the two rates of mortality. But as will be seen from
the value of 7J compared with Y  ♦ the regression of
childbearing mortality on the death rate from the causes - 
the tendency of maternal mortality to follow the remaining
death rate - is not satisfactorily represented by the
correlation coefficient. The test for the significance of the 
difference between y  and r" (blafeman, 1905) shows that the 
regression significantly departs from linearity, jo that in 
this case the association is such that, with a decline in the 
general female death rate, the childbearing mortality also 
declines up to a point, after which further decline in the. 
general death rate is associated with an increase in the 
maternal mortality. This will be seen more clearly from the 
following figures; - and Diagram 3^
Table 18. Showing the mean Hates of tiaternal Mortality for 

Corresponding Hates of Mortality from iill Other

_ General Death Rate Maternal Mortality Rate
26.7 3.80
30 3.30
33.3 3.41
36.7 4.12
41.7 4.51

showing the mean rates of maternal mortality for corresponding 
values of the general mortality from all other causes.

This skewness of regression of the childbed mortality on 
general mortality is extremely interesting, mainly in view of 

fact that it suggests further methods of research. The 
Hiost probable explanation would appear to be that the true 
regression is a linear one (there is no obvious reason why it
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should not be so), but that the relationship is upset by 
the intervention of some selectively acting variable or 
variables. At the period studied, both rates of mortality 
were being subjected to a multiplicity of influences acting 
for the most part to a different degree in different places, 
fo take one, probably the most important, instance, namely 
the provision of hospital accommodation and the availability 
of skilled medical assistance in confinement. This differs 
greatly in different parts of the country, and, if such ./ere 
available where it is most required, in places, that is, 
where the mortality rate among mothers in childbearing is 
highest, then if this is of any value as a means of 
lowering the death rate, the correlation between the two 
rates of mortality will be watered down, fnis explanation 
seems all the more probable when it is noted from the above 
figures that in counties with the lowest rates of mortality 
from all other causes (and these districts are mainly rural 
in character) the rate of mortality from childbed causes is 
significantly greater than in the districts with somewhat 
higher rates of general mortality. It is only when the 
general death rate reaches a higher level that the maternal 
mortality follows in its waxe.

3. The Distribution of Institutional (Maternity) ^ncommodatior 
in Relation to.the Mortality in Childbearing. _

It will be noted that the explanation given for this 
non-linearity of regression depends on the assumption that 
hospital accommodation is to a large extent determined by 
the pre-existing rates of mortality in childbed. The 
assumption seems reasonable, but the following results lend 
emphasis to the belief that such is the true state of 
affairs. In a Report on the ^revision of Midwifery jervice 
in the County of Dondon, hr.J.Lane-Olaypon (1917) published
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ti'10 proportion of in-patient to the total births for the 
23 Metropolitan Boroughs in 1915. may serve as a
rough index of the distribution of lying-in accommodation 
available in these boroughs, and the coefficient of 
correlation between these figures, and the rates of 
mortality from childbed causes will show how these two 
variables are related to one another. The coefficients 
obtained were; -

Correlation between the proportion of births 
occurring in lying-in homes and

1 . death rate from puerperal fever per lüQÜ births
= 0,4577 X .113.

2 . death rate from other causes in parturition 
per 1000 births = 0.1716 ± .125

(The rates for puerperal fever and other causes of maternal 
death are based on the births and deaths occurring in 
1914-16).

The results show that, with each of the two cause 
groups of death, there is a small positive association, 
significant, however, only in the case of puerperal fever 
and lying-in accommodation, and insignificant with the 
remaining death rate in parturition. That is, the greater 
the proportion of mothers attended in a maternity hospital, 
the greater, on the average, is the mortality rate from 
childbed causes. Bven the most sceptical as to the value of 
maternity institutions for the cafe of parturient women as 
a means of lowering the death rate from causes connected 
with reproduction could scarcely■regard this result as an 
illustration that institutional treatment is worse than 
Useless. At their lowest value these can do no harm, and 
.the correlation seems, therefore, to be simply an expression
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of the fact^ in hondon at least, hospital accommodation is 
provided for pregnant and parturient women where the need 
for such institutions is greatest. And that this is in 
a general way what obtains all over the country, seems not 
an unreasonable proposition.

On general grounds it may be said that the hospital 
provision for complicated midwifery cases is much better 
in urban than in rural districts. The subdivision of the 
country recognised in the Registrar-General's and the 
Census Reports will therefore provide a means of 
determining the effect of this factor on the mortality rates 
in childbirth. Grouped in order of the availability of 
skilled medical assistance in delivery, London, with an 
expert obstetrical service and with relatively little 
distance between its outlying boroughs, and the nearest 
lying-in home forms an admirable control series, fhe amount 
of hospital accommodation and the proximity to skilled 
obstetrical care is such that it would not be surprising if 
the differences in the mortality rates which would otherwise 
occur were levelled out. county Boroughs, being mainly large 
towns, will come next on tne scale, while urban and Rural 
Districts will be placed last, i'ne distinction recognised 
in official statistical reports between urban and rural 
districts is by no means a complete one, the classification 
of these being often -a matter of history or simply of 
convenience, and having but little relation to the total 
population or the real character of the district. Many of 
the so-called "urban" districts are but little more than 
small rural villages with total populations of under 5000 
inhabitants widely scattered over a considerable stretch of 
land; whereas some "rural" districts have gradually grown,
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until at the present time they form what would otherwise be 
urban districts of some magnitude, but which are still 
"rural for registration purposes. In the aggregate, however, 
this division affords suitable ground for comparison, 
probably not so much between themselves as with the

)
aggregatifiwfl of County and Metropolitan Boroughs.

If the explanation given previously has a siure in 
determining the magnitude of the correlation and the type of 
the regression, then we shall expect in these sub-samples 
of the country, that the correlation will be lowest in 

Metropolitan Boroughs, somewhat higher in County Boroughs, 
and higher still in Urban and Rural Districts. Again, since 
the mortality among mothers in childbed has been the object 
of ever-increasing efforts to diminish or eliminate, the 
correlation between the two variables, v/e are studying, 
should be less diluted by the effects of these efforts, the 
further we go back in time, we have now, therefore, two 
methods of attempting a solution of the problem; -
(a) by determining the magnitude of the association in 
different parts of the country which are known to differ 
with respect to the amount of skilled assistance available, 
and,
(bj to compare the results for the same places at different 
epochs.
Beginning with (b), the following are the results for the 
43 counties of England and kales in the triennia 1911-13 and 
1901-03. 
fable 19.
maternal mortality hate 

per 1000 Births
1901-03
1911-13

IVlCcAli
4.3291
3.8244

u . A/ •
.8885
.7695

• V •
20.52
20.12Uëatri-Rate All Utner 

Causes per 1000 Females 
15-45

1901-03
1911-13

4.5349
3.7229

.6602

.5297
14.56
14.23

1901-03
1911-13

.5701+

.5594X
.6329x 
.536 2-t

1.336
0.Ü50
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Itûough the mean rates and the absolute variabilities
of the mortality in childbearing are somewhat lower in 
1911-13 than in 1901-03, the relative variabilities of both 
rates are the same in the two triennia, and are also not 
significantly different from the value found for 1921-23.
The mean and standard deviation of the rates for 1921-23 are 
only slightly lower than those for the two proceeding 
triennia.

The coefficients of correlation are both greater than
that found for 1921-23; and, although the difference is not
significant with regard to the probable error, the value
registered for 1901-03 is greater than that for 1911-13.

Otl
In view of the Significance of this difference, it would be
unsafe to base any conclusion on this, unsupported by
additional confirmatory evidence. This will be given later.

As will be seen from the values of , and the
criterion of the significance of the difference between

nj and T̂ , the regression in both instances shows no
significant departure from linearity.

One point of distinction between 1901-03 and the other
two triennia must be noted. Brior to 1911 a difficulty is
introduced in the returns of births and deaths. These (M/AvW
OGCuring w i thout the normal place of residence since 1911 
have been redistributed to the place where they belong.
Brior to that, deaths and births were attributed to the 
place where the event actually occurred. How this will 
affect the value of the coefficient between the two 
variables studied is uncertain. Brovided that each county 
had its own maternity hospital to which tne complicated 
labours occurring within the county were sent, no difficulty 
would be introduced. But if the assumption be true that 
lying-in homes are mainly in the district which have high 
maternal death rates, then the non-distribution of these
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births and deaths would apparently not affeot the 

correlation by decreasing it. Rather would its value be 

enhanced, because of'the cases of dystocia from any cause 

tending to drift into the already unhealthy district for 

confinement. In the absence of exact knowledge of the 

course of events, therefore, little weight can be given 

to any difference found between the results found before and 

after 1911.

But the assumption that the lowness of the coefficient 

for the latter triennium (1921-23) was the result of 

dilution by the effects of the varying degrees of medical 

attention etc., seems to be borne out to a certain extent 

by the coefficient for 1911-13, although judging from these 

results alone, we should come to the same conclusion as is 

already suggested by an examination of the mean rates of 

mortality, namely, that but little advance has been made 

within that period in the efforts at elimination which have 

been directed against maternal mortality.

Before proceeding to an analysis of the coefficients in 

the sub-groups of the country, some consideration must be 

given to the difference in the relative importance of various



-65-

cause groups of death in maternity and the degree to 
which each ,of these can he controlled by the provision 
of skilled medical attention.

4. fhe Difference in the Relative Importance of Various
Cause Groups of Maternal Mortality in Different 

  Barts of the Country._______________ ___________________

fhe mortality rates in childbearing in the subdivisions 
of the country differ widely in the proportions which the 
various groups of causes of death bear to the total, and, 
since some of these may be more amenable to treatment, 
prophylactic or curative, than others, some information 
may be got by comparing the rates of mortality from the 
separate causes of death in different districts, and the 
relative importance of those in the total death rate will 
provide an estimate as to how far we may hope for further 
reduction from increased medical care of the parturient 
women.

fhe percentage which each of the various causes bears 
to the total deaths in the main subdivisions of the country 
in the two triennia 1911-13 and 1921-23 are given in the 
following table.
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X’a'ble 2Ü . Showing the Helative Importance of Various Cause
Groups of maternal mortality in the friennia 1911-13 

and 1921-23.*

Iondon County
boroughs

Urban
districts

Aural
districts

Lngland &
halesAccidents of 11.03 10.13 "^9.22 3.54 9.56

Pregnancy 9.93 12.07 11.10 3.63 10.34Puerperal 10.72 15.07 14.39 16.09 14.64Haemorrhage 11.66 13.62 14.47 15.01 14.02Other accid­ r 3.25 10.35 11.13 10.29 10.45ents of child 
birth

9.01 10.13 11.90 10.83 10.73
Puerperal 47.42 35.34 32.94 29.21 34.55lever 47.71 33.67 _ 31.31 29.45 35.22Pue f pe ral 14.43 18.71 20.14 21.43 19.43Albuminuria a 
Convulsions

13,94 16.04 13.39 22.96 13.27
Phelgmasia 7.22 3.63 11.11 ^12.09 "1 10.16Alba Golems 

etc.
6.97 3.13 10.97 11.92 9.79

Puerperal 0.93 1.17 1 .ÜÏ ^ 1.30 ^"1.22Insanity and 
Disease of 
the Hreast.

0.72 1.33 .36 1.15 1.03

'93.4752
65.3430

17.4330
41.4462

17.5940
32.3259

50.7025
77.4007

fhe question arises wnetiier these distributions can 
really be regarded for practical purposes as similar. If so, 
then no difficulty will be introduced from this reason in the 
interpretation of the coefficients involving the total maternal 
death rate. If not, however, some attempt must be made to 
determine if possible the degree to which the incidence of 
these several cause groups of death is influenced by the two 
factors, the general health of women of childbearing age, and 
the provision of hospital accommodation and skilled medical 
oare,

fhe distributions in each division in the two triennia 
have been tested against the frequency occurring in the rest of 
the country by means of the ÎC? test (Pearson, 1911 ) . Ghat is 
wanted is the probability that the distributions are really more

fhe values given first in each group are for 1911-13. fhe 
figures for 1921-23 are given below these for 1911-13.
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divergent from one another than might reasonably be 
expected to be due to the play of mere chance. The 
formula used for this purpose was that generally adopted,

“ *“ ■ V» ' f - h ' !
' n  J

where ^  and ^  are the frequencies in each group of death, !
/)/ and the total number of maternal deaths in any

aggregate of districts and the remainder of England and
s

Wales respectively, and S denotes summation of like/
quantities from I ù  $.

Erom this the probability that the two samples are 
undifferentiated, or that for all practical purposes they 
can be regarded as a random sample of the whole country, can
be determined. The values of are given at the foot of
each of the distributions. The magnitude of itself may
be used as an index of how far the distributions are divergen 
for a givôQ number of classes (in this case, seven). The 
higher the value of the greater the probability that the 
two distributions compared are really divergent one from 
another. The lowest value in this series is for County 
Boroughs in 1911-13, in which the value of is 17.4880.
Eor V  - 7 and = 17.4880, the corresponding value of 
P = 0.0078. The odds against this, the nearest approach 

to the distribution of the rest of the country, be&ng a 
random sample of the total distribution of causes of 
maternal mortality is, therefore, more than 127 to 1. 
Accordingly it may safely be taken that this, and the remain­
ing sub-divisions of the country, are totally different 
samples when each is compared with the remainder of England 
and Wales. The striking feature of the distributions is 
that, as we pass from
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Town to co'untry, the proportion which deaths from puerperal 
fever hear to the total diminishes greatly. In London, 
nearly one half of all the maternal deaths are from 
puerperal fever, whereas in Aural Districts less than one 
third are from this cause. Apart from accidents of 
pregnancy which in the first triennium follow the same course 
as puerperal fever, and in 1921-23 are somewhat different, 
London having a lower proportion of deaths from this cause 
than County Boroughs or Urban Districts, all other causes 
of death become relatively more important as we pass from 
town to country districts. But a comparison of the percentages 
of each of tne cause groups in different parts of the country, 
will not help in determining which are determined by either 
of the factors we are investigating, the proportions being 
dependent to some extent on the number of the remaining 
deaths, since the totals in all groups of districts must be 
the same ilOQ'yo) . lor example, if we could subdivide the 
deaths into two categories, preventible and unavoidable, and 
compared the percentages of each of these groups in parts of 
the country differing in the degree to which t.ne preventible !
deaths could be circumvented, then although the death rate :
from non-preventible causes, remained the same in the ;
sub-divisions, the relative importance of these would be 
lowest in places where the preventible deathrrate was at its 
height. Hence it is of importance also to compare the rates 
of mortality for the different causes of death in the 
several sub-divisions of the country.
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4. The extent to which'the Various Causes of maternal
Mortality can be Controlled by nospital Provision 
and Medical Assistancd. _____________

A comparison of the rates of mortality will enable us to 
determine whether or not each individual group follows the 
same course as the death rate from all causes in women of 
childbearing ages. The death rates from the chief cause^ 
groups of death in the four main subdivisions of the country 
in the two triennia*1911-13 and 1921-23 are given on 
Table 21. along with the death rates from all causes less 
parturition in women aged 15-45.
jhowing the Death Hates per 100,000 Births from Various 
Cause Groups of Maternal Deaths in the Main Subdivisions of 
England and Vales for the Two Teriods 1911-13 and 1921-23,* 
along with the Death Hates per 100,000 Vomen 15-45 from All 
'"auses less those connected with childbearing.____________ ___

County Urban
1

Aural
London Boroughs districts districts

Accidents of 32 40 33 36
Bregnancy 29 43 44 35
Dueroera! 31 60 60 "I 63
haemorrhage 34 54 57 61
Other Accidents 24 41 46 43
of childbirth 26 40 47 . 44 . ...

Puerperal n 3 3 142 136 125
Dever 139 153 126 119
Duerperal 42 r “T 4 ’I 33 90
Albuminuria A 41 63 75 93
Convulsions
Bhlegmasia Alba 21 ! 34 46 51
Doleus,etc. 20 32 44 43
Puerperal 2 ^  4 6
Insanity 1 4 3 4
Buerperal 0.3) 0.9 0.9 1 1.1
Diseases of the 0.7 1.0 0.3 1.1

breast
All Causes of 290.5 396.5 413.7 419.9
Maternal death. 290.6 394.6 396.3 404.3
Death Hate of 338 451 365 360
Aomen 15-45 343 377 335 330

To appreciate more easily the positions of each of 
taese subdivisions, the following table, showing the

* The values given above in each instance relate to 1911-13, 
those given below are for 1921-23.
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mortality relative to London, is also given.
Table 22
jnowing the Mortality Hates from the oeveral Groups of 
Maternal Deaths, and the Rates from All Causes of Death 
less those connected with Childbearing in Vomen 15-45 in
the 3ubdivisions of Lnglauad and Vales relative to London.

County Urban Rural
London Boroughs Distrie ts Districts

Accidents of 100 126 119 112
Pregnancy Tt 164 152 121Duerperal ÎI 192 191 217
Haemorrhage tT 15Ü 169 179
Other Accidents II 171 193 180
of childbirth II 153 130 167
Huerperal !l 103 1 99 91
fever IT 110 91 36ruerperal 177 199 215
Albuminuria A II 156 135 229
Convulsions
Phlegmasia Alba T T 164 219 242
Dolehs , etc. 153 214 237
Puerperal i f 154 133 267
Insanity •I 307 2f9 257
Puerperal IT 300 300 367
Diseases of the I T 143 43 157

breast
All Causes of IT 136 142 145
Maternal death TT 136 137 139
Death Rate of 4  i ' , r 116 94 93
Vomen 15-45 TT 110 96

Taking London as the standard (100), the general death 
rate for County Boroughs is 16^ higher, Urban Districts 6)ü 
lower, and Rural Districts 7}ü lower than London in the first 
triennium. In the subsequent triennium (1921-23) the 
relative position of the aggregates are unchanged, but the 
divergence from one another is much less, County Boroughs 
being only 10^ above London, and Urban and Rural Districts 
only Z)o and 4^ lower respectively. Before proceeding 
further, however, we must determine whether this position is 
to any significant extent influenced by variations in the 
age distribution and civil constitution of the women in 
these districts. Taking the death rates by age and civil 
state for England and Vales as the standard, these have been 
applied to the existing age and civil constitutions of the
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populations of the sub-groups, and the death rate of

England and Vales divided by the "expected" death rate 
of the district. The following are the correction factors 
for age and civil state; - ■

1911 1921
London 1.0029 1.0024
County Boroughs 1.0042 1.0037
Urban Districts 1.0030 0.9993
Rural Districts 0.9362 0.9931

It will be seen tnat none of the districts are 
influenced to any significant extent by the variations in 
age distribution and civil constitution of the female 
population at reproductive ages. The relative positions 
of the aggregates of districts as given by the crude rates
of mortality tnerefore remains unaltered.

Vith respect to the degree of hospital provision etc,
the order may be taxen as that already given.

Thus, in any comparison, if the mortality rate is in the 
main determined by the level of the general health of the 
women of the district, the relative positions of the sub­
groups of districts should be the same as that of tee death 
rates from all causes less childbirth; whereas if chiefly 
determineu by tire availability of skilled assistance, the 
rate should increase as we pass from London through County 
Boroughs to Urban and Rural Districts.

The mortality rate from all causes of death in child­
bearing shows a tendency to follow the course which would be 
expected if it were in the main determined by the lack of 
Skilled medical assistancethe rates being highest in 
Urban Districts, lower in County Boroughs, and lowest of all 
in the Metropolitan Boroughs. In the latter triennium, 
althougn the relative positions have not changed, the rates
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are less divergent from one another than in the previous 
triennium. Vitn the separate groups of causes of death, it 
will be seen that the distributions of accidents of 
pregnancy and puerperal sepsis follow that of the general 
death rate from all other causes, whereas in the 
remaining groups of causes of maternal mortality, the 
position is apparently determined to a much greater extent 
by the amount of skilled assistance available. In the 
case of accidents of pregnancy, although the general trend 
of the death rates shows a similarity with the death rate 
from causes other than parturition, yet the death rate in 
places other than London is relatively much higher than is 
the general death rate in women. Apparently the height of 
the death rate from accidents of pregnancy is not solely to 
be explained by differences in general health. Vith 
puerperal fever the general trend of the death rates and 
their relative sizes are very closely parallel with the 
general death rate. fith regard to other causes of 
maternal death, differences are also noticeable. The two 
groups, puerperal,albuminuria and convulsions and phlegmasia 
alba doleqs, are in rural districts more than twice as high 
as in London, and the general tendency from rural to 
highly urban districts is downwards. The difference between 
the aggregates in the case of accidents of birth is much 
less than these two groups. Buerperal haemorrhage in the 
first quinquennium was twice, in the second 1.79 times as 
high in rural districts in London.

Erom these figures the following conclusions may be 
drawn.

The general level of the death rate from puerperal fever 
appears to be more determined in the aggregate of districts 
by the level of the general health of women of childbearing



-73-
A

ages, and is apparently little, if at all, affected by 
the state of obstetrical supervision.

The mortality from accidents of pregnancy, although to 
soma extent related to the general death rate, is also 
affected by other factors, possibly the lack of medical 
attention. The magnitude of the death rates from the 
remaining causes of death appear to be more determined by 
the proximity to skilled assistance, although the effect of 
this factor on the relative height of the death rates 
differs. The rates from albuminuria and convulsions and 
phlegmasia alba dole%s seem to be most affected by the 
provision if adequate obstetrical assistance, whereas the 
rates from puerperal haemorrhage and accidents of births 
show less striking differences, and there is a suggestion 
that the latter group is tending to follow the trend of the 
death rate in women from all causes less parturition. 
Unfortunately it is not possible to give a quantitative 
Value to the varying degrees of medical assistance in these 
four groups of districts, hence it is impossible completely 
to demonstrate quantitatively the effects of this factor; but 
if it be permissible to assert that the greater the 
proportional difference in the death rates in the parts of 
the country with the worst and best hospital accommodation, 
medical assistance, etc., the more is that cause of death 
affected by these factors, then the cause groups of maternal 
mortality can be placed in the following order with regard 
to the degree of success lixely to attend further medical 
efforts at control; -

(1) Bhlegmasia alba dolens.
(2) Albuminuria and convulsions.
(3i Buerperal haemorrhage.
(4) Accidents'of birth.
(5) Accidents of pregnancy.
(6) Puerperal fever.
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5. The Differences in the Correlations in Different 
Sections of England and Vales.

The second method by which it may be possible to 
demonstrate the effect of variations in the medical 
attention afforded to pregnant and parturient women on the 
magnitude of the correlation between the maternal mortality 
rate and the general rate in women of reproductive ages 
remains now to be considered.

As explained above, the coefficient si.ould be lowest in 
London, rising somewhat in County Boroughs, and reaching its 
height in Urban and Rural Districts. Also, provided that the 
increased interest in the mortality in childbearing has 
produced an effect by diminishing those causes which are 
amenable to control, the coefficients should be higher in 
1911-13 than in 1921-23.

In the following table are collected the coefficients 
deduced for these four subdivisions of the country at the 
two periods.
Table 23. Showing the Coefficients of Correlation between

the Maternal Mortality Rates and the Death Rates 
from All Causes less those connected with Child­
bearing in Vo#en 15-45 for the Main Subdivisions
of England and Vales in ]L911-13 and 1921-23

1911-13 1921-23
London -.2208 ± .121 -.5978 a .081
County Boroughs. .4174 ^ .064 .1643 ^ .072
Urban Districts. .6331 ± .062 .3924 ^ .087
Rural Districts. .3914 A .087 .3970 ^ .087

Considering first of all the results for the latter 
triennium, it will be seen that the coefficient for Rural 
Districts is highest, that for Urban Districts slightly, but 
insignificantly, lower; whereas the correlation for County
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Boroughs, although positive in sign, is insignificant w i t h

regard to the probable error involved, and in London there
is a fairly high negative and significant correlation. In
the Metropolis, then, the incidence of deaths in childbed
occurs in districts with otherwise low death rates. It may
be of interest to note, at this point, that a similar
relationship holds in Metropolitan Boroughs between the
mortality rate of infants in the first day of life and the
general death rate in women aged 15-45. fhe following
correlations show that, although positively related to the
maternal mortality rate, the death rate of infants under one
day shows a significant negative correlation with the general
death rate of women of childbearing ages ; -
Correlations between the Death Rate of Infants under One Day 
per 1000 .Births and

*
(1) Maternal Mortality lïate .5347 x .091
(2) Death Rate, Eemales, 15-45 -.4635 ± .100

Although it is to be expected that increasing hospital
provision and medical care among the poorer and less healthy 
classes would bring about a levelling of the death rates in 
the different sections of the community, and consequently 
would tend to obscure the original correlation between tnose 
two factors, it is evident that there is some excess wastage 
of maternal and infant life among the better classes of tne 
community in London. This might easily be attributed to such 
conditions as an increased resort to artificial methods of 
hastening normal delivery or the greater proportion of first 
births in the upper classes due to the selective character 
the birth rate; but it is clear that in an investigation sue 
as this, it is impossible to isolate the various factors \/hich 
might contribute to the result-. The conclusion c..un only be 
stated, and the explanation left to others with more detailed

of
h
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informatioia of the districts, or until statistics are 
available concerning some of these possible causes.

Apart from this rather unexpected result, the coefficients 
for the different samples of the country agree in magnitude 
with what would be expected on general grounds, assuming 
that hospitalisation and proximity to skilled assistance 
were factors of any moment. Similarly the results for the 
proceeding triennium differ in the sub-samples. In this 
case the coefficient for London, while still negative in 
sign, is now reduced to insignificance with regard to its 
probable error. County Boroughs now show a significant 
positive relationship, and Urban Districts give a somewhat 
higher value. The one exception is the result for Rural 
Districts, in which the correlation is lower than that for 
Urban Districts and also less than the corresponding value 
for the subsequent triennium.

Comparing the 1911-13 results with those for 1921-23, we 
see that in each case except in Rural Districts the 
coefficient has diminished within the decennium. Rural 
Districts would thus appear to form the only exception to 
what was to be expected. In those districts the number of 
deaths in some of the places is very small and the rates may 
therefore be subject to somewhat large fluctuations, due to 
random sampling, for instance, the Rural Districts of 
Westmorland in 1911-13 with 2127 births, one death from 
puerperal fever and 11 deaths from other causes in pregnancy 
and parturition, has the lowest general death rate, and the 
highest mortality rate in childbirth. Omitting this case, 
the coefficient was recalculated, giving a value of 0.48 i 
instead of 0.39 when this small county was included; and it 
is tempting to refer this divergence from the expected to
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this cause. Jtill the same argument would hold for 1921-23, 
and by excluding apparent exceptions to the general rule, 
the value of the coefficient would be increaseu. In this 
way, we could, by conscious selection, change the results 
to suit any particular explanation.

But if we examine the differences in the coefficients foi 
tne two triennia with regard to the probable errors 
involved, it will be seen that none of the observed differen­
ces attain the conventional criterion of significance 
(3 X  probable error). Taking the probable error of the 
difference in the coefficients as the square root of the 
sum of the squares of the individual errors, the following
table shows the differences and their probable errors; -

Difference
Differences Brobable Error

London .377ÜA.14Ô4 2.57
County Boroughs .2331±.0969 2.61
Urban Districts .2407±.1Ü6Ô 2.25
Rural Districts -.0ÜOÔZ.1228 0.05

County Boroughs show the most significant difference with 
regard to. the error involved; but the difference in the 
London coefficients does not seem to be much less significant. 
In Urban Districts it is doubtful if the difference can be 
regarded as substantial, but in Rural Districts the difference 
is certainly insignificant.

Thus it is again evident that no great change has taken 
place in any of the districts within the decennium. In three 
or four instances the coefficients agree with what a priori 
reasoning would lead us to expect; but it seems doubtful if 
any great significance can be attached to any of them.

how it is clear that if any change for the.better has 
Occurred among parturient women in any of the districts as
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the results of increase in medical attention of any 
description within the decennium, the effect of this 
should he manifest in the proportions wnich the various 
groups of causes of death hear to the totals. Evidence 
has already been produced to show that these cause groups 
are affected to different degress by efforts of meuical 
control; so that by testing the frequency distribution in 
each district at the two triennia, it should be possible 
to discover if any change has occurred. Any schemes for 
the amelioration of the accidents and diseases peculiar to 
pregnant and parturient woman will, if success attends 
these efforts, lead to a diminution in the proportional 
frequency of those cause groups which have been shown to 
be most amenable to medical supervision.

Consequently the frequency distribution of the causes of 
death have been tested in the country as a whole and in 
each of the subgroups of districts in the two triennia. The

kjfollowing table shows the values of %  , with the corresponding 
probabilities that the distributions are really divergent 
from one another.
fable 24. Showing the Significance of the Differences in the 

frequency Distributions of the Causes of Maternal 
Deaths in Childbearing in the friennia 1911-13 and

1921-23.
P 6 Aflts.

London 1.4841 .9537 0.05 to 1
County Boroughs 19.3825 .0036 276.a to 1 j
Urban Districts 9.2526 .1612 5.2 to 1
Rural Districts 5.ÜÜ72 .5429 0.84 to 1
England and Wales 15.2515 .0186 52.8 to 1

Eor England and Vales as a whole, the odds against the 
two distributions being alike are 53 to 1. While it is
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dou'btful if this may be regarded as a significant
divergence, an examination of the differences in the two
distributions shows that puerperal fever and accidents of
pregnancy account for a slightly higher proportion of all
the maternal deaths in the latter triennium, with a
corresponding defect in the proportions from all other

iiVMcause groups, except accidents of preg n a n t  which have 
remained stationary, fhe differences, therefore, while 
small and of somewhat doubtful significance, indicate a 
slight diminution in the relative importance of causes of 
death which are apparently most amenable to control. The 
most hopeful sign is the diminished prominence of puerperal 
albuminuria and convulsion, in spite of the continued fall 
in the birth rate.

In the subdivisions of the country there have been no 
significant changes in the proportion of deaths from the 
several cause groups in London or in Urban and Rural 
Districts. The odds in favour of the differences being of 
any significance are too small to place any importance on 
what slight changes have taken place in these distributions. 
With County Boroughs, however, the odds are 277 to 1 against 
the periods having similar distributions, and this must be 
regarded as significant, here again there is an increase in 
the proportion of deaths from puerperal fever and accidents 
of pregnancy and a defect in the proportions due to other 
causes.

The natural corollary would appear to be that an increase 
in the medical attention afforded to pregnant women, is not 
the sole explanation of the differences found in the 
coefficients at the two periods. Although the difference in 
the coefficients found for County Boroughs•seems to have tne
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greatest claim to significance, and it is in these 
places that tne differences found in the frequency 
distributions of the causes of death are really 
significant, the differences in the Metropolitan 
coefficients with no corresponding change in the 
proportional frequency of the cause groups of death 
require some other explanation. As suggested, there 
are possible causes, such as increased manual inter­
ference in normal deliveries in the upper classes, or 
the selective birth rate, both of which would result 
in an increased prominence of precisely those causes 
of death which can be controlled (e.g. accidents of 
birth and eclampsia); but, as has been said, no 
statistical evidence has yet been produced in such a form 
as to allow of testing this suggestion. Certainly such 
changes, if they had occurred within the decennium, 
might account for the differences in the coefficients 
and also for the similarity of the distribution of causes 
of death. In the case of Urban and Rural Districts, 
the values of the coefficients and the frequency of the 
cause groups of death warrant the conclusions that no 
great advance has been made in the control of puerperal 
mortality in these parts of the country within recent 
years.
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6. The Relationship between the DeathsRate from All 
Causes less childbirth in Women of 15-45 and the Two 
Ceparate Groups of Gatit ŝes of Maternal Deaths.
(a) Puerperal Cepsis, and
(b) Other Accidents and Diseases of Pregnancy and

Parturition.

Complete details of the separate causes of death in 
childbearing are not available for separate places in 
official reports. These are only given for England and 
Vales as a whole and separately for London, the aggregates 
of County Boroughs, Urban and Rural Districts. These 
figures have already been considered.

In the separate districts maternal deaths are classified 
into the two groups,

(l) Puerperal sepsis, and
iz) Other accidents and diseases of pregnancy and 

Parturition.
Group (l) therefore consists of several separate 

conditions alike, only in the respect that they are all due 
to infective processes and all occur post-partum.

Group (2) is a more heterogenious lot, consisting as it 
does of all the remaining conditions liable to cause death 
in pregnant and parturient women, consisting therefore of 
diseases differing in etiology, in the time of occurrence 
within the period between conception and the end of the 
puerperium, and in the success attendant on prophylactic 
or curative measures extended towards their elimination. 
Although from a comparison of the rates of mortality in 
different districts it would appear that the general level 
of the death rate from this giffoup bears a negative 
association with the amount ’of care expended on pregnant 
women, the relatively slight differences in the rates for 
the three aggregates of districts other than London
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suggest that there may be other factors of importance in 
influencing the variations in these rates. The 
relationships of each of these two groups with the general 
health of women have therefore been investigated 
separately.

The results are given below for Counties in the three 
triennia 1901-03, 1911-13, and 1921-23,

Table 25.Showing the Correlations (Coefficients and Ratios) 
between the Death Rates in Vomen 15-45 and the Death Rate 
from Puerperal #ever_̂ in the Counties of England and //ales.

1901-Ü3 .6937 z .053 .7504 i .045 1 1.
1911-13 .2947 ± .094 indeterminate!
1921-23 .3717 ± .089 .4901 ± .078 r 1.

Table 26. Showing the Correlations (Coefficients and Ratios 
between the Death Rates in Roman 15-45 and the Death Rate 
from Diseases and Accidents of Pregnancy and Parturition a 
apart from Puerperal fever in the Counties of England and 
Rales.

1901-03 .3374 ± .091 1 .4466 ± .082 1.42
1911-13 .4837 ± .079 .4836 ± .078 0.34
1921-23 .3045 ± .Ü93 r" ,63^4 ± .062 2.68

In the case of counties there is no uniformity in the 
series of correlation coefficients, and it is impossible to 
detect any definite trend for either of the two groups and 
any constant difference in the magnitude of the coefficients 
for these two separate groups of diseases. In the first two 
triennia, a comparison of the values of yj and f  shows that 
neither with puerperal fever nor with other causes is the 
regression non-linear. But in 1921-23 a difference is 
noticeable. Puerperal fever shows a linear regression on 
the general death rate of women, whereas with other causes 
the criterion of the significance of the difference of 
y  and shows that the regression is substantially skew.
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The following table and Diagram showing the mean rates of 
mortality from puerperal fever and other causes in parturition 
brings out this very clearly.
Table 27. Showing the Mortality Rates from Puerperal Fever and

Other Diseases and Accidents of Pregnancy and Parturition
per 10,000 Births for Corresponding Values of the
General Death Rate in Women from All Causes less Childbirth,

Death Rate in Women 15-45 Puerperal Fever Other Diseases in 
Childbearing.

26.7 9.67 27.92
30.0 11.36 21.96
33.3 9.73 24.20
36.7 12.60 28.50
41.7 15.00 30.75

The death rate from puerperal fever increases steadily, apart from 
minor insignificant fluctuations, as the general death rate of 
the women of these districts increases, whereas, other causes of 
death in parturition follows a different course, the healthiest 
districts having higher rates of mortality than the less healthy, 
but after a certain point the two rates of mortality increase 
together. This type of regression is very similar to that 
already found for the total death rate in childbearing. These 
results therefore tend to confirm the suggestion already made, 
that puerperal fever is not affected to any. significant extent 
by the proximity to skilled medical assistance, whereas the 
remaining causes of death are dependent on this factor.

With the sub-divisions of the country, it is possible to
detect a fair degree of uniformity in the results.
Table 28. Showing the Coefficients of Correlation between the

Death Rate in Women 15-45 from All Causes less childbirth 
and the Death Rate from Puerperal Fever per 1000 Births.

bondon
bounty Boroughs 
rban Districts 
«^al Districts

1911-13

.0570 ± .127 

.1808 ± .075 

.2134 ± .098 

.1914 ± .099

1921-23.

-.3791 ± .109 
.0782 ± .074 
.3055 ± .093 
.3744 ± .088
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Table 29. Showing the Coefficients of Correlation between 
the heath Rate in Women 15-45 from All Causes less 
Childbirth and the heath Rate from jisëases and nceiuonts o:

(7'n a i'liTvr -a n n -r'ii Ti y  i t i n n 'lo •i-'f: +’-,'>nrn v

1911- 13 1921-23

London, -.3111 ± .115 -.4378 1 .103
County Boroughs .4725 ± .060 .1187 X .073
Urban Districts .9446 % .011 .3270 X .092
Rural Districts .4203 X .085 .3649 X .089

The coefficients are, in both groups of diseases, lowest 
in London, somewhat higher in County boroughs and highest 
of all in Urban and Rural Districts. Lor Puerperal fever 
the coefficients for 1921-28 are lower in London and County 
Boroughs than those for 1911-13; but the reverse is true of 
the results for Urban and Rural Districts. Done of these 
differences with respect to the size of the probable error 
are significant however. Other accidents and diseases of 
pregnancy and parturition show uniformly lower correlations 
in 1921-23 than in the proceeding triennium, but, as the 
following figures show, these differences can only be regarded 
as significant in County Boroughs and Urban Districts, and 
wholly without significance in London and Rural Districts.

Difference
Difference ] 

Rrobable Hrror

London .1267 ± .154 0.82 "
County Boroughs .3538 ± .095 3.74
Urban Districts .6176 X .093 6.66
Rural Districts. .0554 ± .123 0.45

The magnitude of the coefficients for other diseases and 
accidents of pregnancy and parturition are, irrespective of 
sign, in all instances equal to, or higher than, the values 
registered for puerperal fever. Tnis result is evidently 
not in accord with what would be expected from the general
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üomparisons made previously. It would nave been predicted 
from these that the puerperal fever death rate would chow 
a closer association with the general death rate in women 
at that age than would other causes of death in parturition, 
hut it must be concluded from these results that much more 
can be hoped for in the reduction of the mortality in child­
bearing by concentrating our efforts on deaths from causes 
other than puerperal fever. It must be insisted on, however, 
that the number of deaths from childbed causes on which these 
fates are based is small, especially when the total 
deaths are subdivided into the two groups, puerperal sepsis 
and other causes, and it is worthy of note that the correl­
ations between puerperal fever and the general death rate in 
women of 15-45 when counties are considered is higher than 
any of the coefficients for the subdistricts in 1911-13, and 
is equal to the highest coefficient deduced for any of the 
subgroups in the succeeding triennium. While rates based on 
small numbers may be expected to - give coefficients fluctuating 
to some degree solely from their errors of sampling, and that . 
these, therefore, will be raised or lowered from their true 
value, a comparison of the coefficients deduced for the two 
cause groups of maternal death shows that this factor is of 
greater importance with the results for puerperal fever, than 
with the remaining causes of death, fhe more reliable death 
rates (from the point of view of numbers) for the 
administrative counties with their associated County .Boroughs, 
give coefficients for puerperal fever higher than, or equal 
to, any deduced for the subgroups of the country, in wnich 
the rates must be based on smaller numbers ; whereas with the 
rates for other diseases and accidents of pregnancy and 
parturition, in which the number of deaths on which the rates
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are calculated, even in the subdivisions of the 
country, are much greater than the deaths from puerperal 
fever, the coefficients for administrative counties both 
in 1911-13 and 1921-23, lie between the highest and lowest 
values registered in the subdivisions of the country. It 
is therefore, probable that, if a longer series of years had 
been taken, the correlations with puerperal fever would show 
larger and more stable values.

Evidently, however, puerperal fever presents a problem 
of greater magnitude than other causes of death in childbed, 
fhe variability exhibited by the two rates of mortality is, 
relative to their mean values, of equal degree, but the 
results so far deduced show that with both influential 
factors, the general health of women and the adequacy of 
the medical supervision extended to the pregnant woman, 
the remainder of the deaths in childbearing show much 
closer relationships than does puerperal fever.

Uhat is probably not so apparent is why there should be 
such a close relation between deaths other than those from 
septic infections and the general death rate of women. 
Considering accidents of birth, for example, a large part of 
these is the result of pelvic deformities, in the main a 
late result of rickets in childhood or adolescence, so that 
it does not seem unreasonable to expect a correlation between 
ricxets in childhood and the general level of healtn at 
later ages. With eclampsia, reasons have already been given 
for considering that this may in some degree be determined 
by the height of the general death rates at these ages.
When the mortality rates at ages are based upon the probable 
number of primiparous births at each age, the regression on 
age is almost identical with that of the rate from all 
causes of death (apart from deaths in childbearing) in women
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of reproductive ages.

7. The Interpretation of the Relationship between maternal 
Mortality and the General Death Rate of Women of 
Childbearing Ages. ___ ___

The question finally arises; - is the correlation with 
the genefal death rate of women at reproductive ages to be 
taken as indicative of an association with the health of 
women in these districts, or is it simply an expression of 
the fact that maternal mortality is a preventible death rate 
and will thus show a stronger relationship with deaths which, 
given reasonable medical and surgical care, could be entirely 
eliminated; or finally, is it the result of the prevalence of 
certain special diseases, predisposing to accidents and 
diseases during childbearing? These questions can only be 
answered in a general way. In,the first place there is no 
disease group affecting women aged 15-45 which, on medical 
grounds, can be said to specially predispose to calamity in 
reproduction.
Table 31. Showing the Relative Lrequenoy of Causes of Death 
______ _____ in Women aged 15-45 for the Period 1921-23 ____

Cause of Death fo Frequency
Infectious diseases .........  5.8
Tuberculosis  ......... 34.0
C a n c e r ..............   7.8
Rheumatic Lever ............  1.2
Diabetes   . . . . .  1.2
Diseases of the Circulatory

Bystem . . 10.2
Diseases of the Respiratory

Dystem . . 8.0
Abdominal Diseases . . . . .  3.1
Renal Diseases..............  3.0
rregnancy and Parturition . . 8.4
All Other C a u s e s ............  17.3

All Causes 100.0

As will be seen from, the frequency distribution of cause 
groups of deaths in women of 15-45, tuberculosis is by far 
the most important defined cause group at that age, followeu
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in order of importance by diseases of the circulatory system 
and deaths assigned to ccildbeariog causes. The relation 
between puerperal sepsis and the prevalence of infectious 
epidemic diseases will be discussed later; but apart from 
this group, there is no cause group of death which can be 
said to have any direct bearing on the mortality of women 
in childbed.

Apart from special diseases, the remaining questions 
cannot be satisfactorily answered by investigating national 
statistics. The only method which could do so is a case- 
record investigation. But some attempt must be made, even 
although we have no definite index of health, nor is there 
available any exact index of the state of the medical or 
hospital provision in a district. What has been done is to 
take (l) the death rate from tuberculosis (all forms) in 
women of 15-45 years as a death rate which is, a priori, 
a better index of general health than the death rate from 
all causes other than those peculiar to the pregnant woman, 
and (2) the death rate from appendicitis per 1000 total 
population as the nearest approach in official statistics to 
a death rate eminently preventible by early diagnosis and 
proper treatment. Objections can be freely offered to the 
Use of this as an index, the chief ones being that we are 
neglecting that variations in the appendicitis death rate 
may be more due to the prevalence of local etiological 
factors than to the medical and surgical services available, 
and secondly that the provision of general hospitals, where 
cases of appendicitis are chiefly treated, may not correspond 
to the distribution of maternity hospitals and other obstet­
rical services. Jtill the results may be of some value. A 
positive correlation in this instance would lead to the belief 
that the correlations found with the total death rate in women
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was simply an expression of the association with the 
preventihle deaths whereas, an insignificant or negative . 
correlation must, of necessity, leave the question unanswered. 
As a control series, the death rate from violence, apart 
from suicide, in women of 15-45 has heen taken as being 
probably independent of health and in no way related to 
hospital provision and medical assistance - in fact, a chance- 
determined phenomenon.
fable 52. contains the results of this part of the investi- kio 
gation.

Comparing the correlations between the tuberculosis 
mortality rate and the maternal mortality rate with those 
previously deduced by using the total death rate less 
parturition in females 15-45, it will be noted that most of 
the coefficients are slightly reduced in magnitude, but that 
the same differences between the coefficients for the 
separate aggregates of districts and in the two periods are 
noticeable. A similar statement can be made with regard to 
the two subgroups of causes of maternal death, puerperal 
fever and other accidents and diseases of pregnancy and 
parturition, fhe coefficients are now in some instances 
reduced to insignificance, having regard to the size of the 
probable errors, but as in any other investigation,
uniformity in a series of statistical coefficients, is of much 
greater import in demonstrating a true association, than is the 
discovery of large individual coefficients or a series of 
highly fluctuating values.

Examining now the results of using the suggested index of 
Preventible deaths. For the 43 counties, a positive correl­
ation in both triennia results with the total maternal 
mortality rate, that for 1911-13 being slightly lower than for
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1921-25. burning to the individual groups of districts, it 
will be seen that there is no suggestion of uniformity in 
the results. fhe most significant feature is the finding 
for County Boroughs. As already shown, there has been in 
this group a decrease in the proportion of preventable 
deaths since 1911, yet the coefficient for 1921-25 is about 
twice as high as that for 1911-13. Similarly with London. 
Whatever significance can be attached to the differences in 
the proportions of the various groups of causes of puerperal 
deaths, the correlations with the mortality from appendicitis, 
if we could regard them with any confidence, show the entirely 
opposite tendency.

fuerperal fever f&r counties shows a high negative and 
(statistically) significant coefficient of correlation with 
appendicitis, and the remaining groups of maternal deaths 
an equally high positive one in 1921-25. fhe same objection 
can be raised by comparing the coefficients in the two 

triennia. fhe coefficient with causes other than puerperal 
fever has actually become negative and with puerperal fever, 
positive. Similarly in the subdivisions of the country, there 
is not the slightest evidence of uniformity, fhe attempt to 
discover a quantitative association with preventible deaths 
and the childbearing mortality has therefore failed. 
much more exact measure of medical and obstetrical facilities 
will be required before this problem can be solved.

fhe coefficients registered for the control series do not 
call for any comment. fhey are all insignificant in magnitude.

Thus, apart from the diminution in the size of the 
coefficients, the uniformity in the series with both the total 
death rate and the tuberculosis death rate in women aged 
15-45 when correlated with the childbearing mortality rate,
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suggests strongly that the association is really one with 
the general health of women.
puerperal diepsis. fhe bearing of these results on the 
genesis of puerperal sepsis, is a fairly obvious one. 3o 
far, iatro-mathematical methods have not been extended to 
this cause of death, to attempt a quantitative evaluatioh 
of any of the various supposed etiological factors, and we 
still have to be guided by the personal opinion of authorit­
ies, both with regard to the genesis of tuis condition and 
in administrative measures for its prevention. Only a 
complete and impartial statistical investigation will throw 
much light on the subject, fhe results of the campaign 
against sepsis in lying-in women are sufficiently meagre to 
raise a healthy spirit of scepticism as to the correctness 
of accepted opinion on the subject.

fhat the distribution of mortality with age obeys a 
definite law, is reasons sufficient to believe that some 
general influence is the predominating factor determining the 
chance of death from infection by pyogenic organisms, fhe 
statistics of this disease, or rather group of diseases, are 
likely to be objected to on the grounds tuat they are 
homogenious neither clinically nor bacteriolugically. fheye 
are apparently several types of puerperal infection, but 
these can be considered as comprising two broad categories, 
the sapraemic and the septicaemia. Since we are considering 
the statistics of death alone, it can probably be regarded as 
a compact grou; of diseases in the sense that, bacteriological: 
ly, sapraemia is anaerobic, and chinically, is not dangerous 
to life; septicaemia is pyogenic in origin (or in some rarer 
instances due to specific organisms, e.g. Bacillus diphtheriae) 
and has a high fatality rate, fhe objections, therefore.
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while admissible in the case of notifications of the 
occurrence of the disease (these depend on what the 
practitioner chooses to include as puerperal fever), are not 
so pertinent in the case of deaths.

In considering the varying liability to succumb to 
puerperal infection, some importancà, evidently, must be 
ascribed to the resistance of the parturient herself - her 
immunity, natural or acquired to sepsis; and with the 
numerous possible sources of infection, both exogenous and 
endogenous, in both those who do, and those who do not, 
develop sepsis, it is probable that individual differences 
in resistance are among the most important determinants in 
the mortality from this condition, üolebrook (192&) has 
hhown that there is no general tendency of the killing power 
of the blood to be decreased during labour or in the 
puerperium; but that in puerperal septicaemia, the 
bactericidal power of the patients' serum is enormously 
reduced, in some cases to only 40yo of the normal.

fhe figures dealt with in this study, it must be 
remembered, relate to deaths only, not cases; and we are 
considering only the risks of dying from sepsis. fhat an 
aseptic technique and abstention as far as possible from 
vaginal examination decrease the liability of developing 
chinical sepsis may be inferred from general principles, 
fhe question is, however, chiefly, why some women die and 
others recover, and why women obviously exposes to 
contamination do not develop recognisable sepsis, and others, 
in whom there have been no obvious sources of contamination, 
develop and die from sepsis, fhe development of sepsis is 
not confined to those who are subjected to vaginal
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examination or manipulation, nor to those delivered 
instrumentally, nor to those who practice coitus during 
pregnancy. Sepsis is known to occur in puerperal women 
apart from all extraneous sources of contamination! for 
instance, the London Committee appointed by the Section 
of Obstetrics and Gynaecology of the Royal Society of 
medicine, prepared a report (1924) on 247 cases of 
puerperal sepsis. Of these, 25/o presented none of the 
usually accepted etiological factors. fhe labours in these 
cases were normal, no vaginal examination had been made by 
the doctor or midwife, and no sources of aWtogenetic 
infection were found, fhe report of a committee of the forth 
of England Obstetrical and Gynaecological society (1924)* 
contained an analysis of 154 cases of puerperal sepsis. Of 
these, in 46y it was reported that labour was normal - there 
was no interference of any kind apart from vaginal 
examination. Of course in these cases, it is possible that 
some were infected by the examining hand; so that, as no 
information is given as to the number who were not examined 
per vaginam,,the figures in these two reports are not 
directly comparable. Yet the London Committee's report 
shows that in many instances, puerperal septicaemia is not
the result of infection from extraneous sources of
contamination. Colebroox (1926) suggests as a possibility 
that the non-haemolytic streptococci, often found in the 
vagina, may, when entrance is effected into a circulating 
blood stream of subnormal bactericidal power, develop 
haemolytic properties, and become pathogenic.

fhe mortality curve of puerperal sepsis shows that the 
death rate is highest at the extremes of reproductive life.
* Quoted from B.M.J. April 25. 1925.
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3tarting from a high value in the first quinquennium, the 
rate drops rapidly to a minimum in the 20-25 age group, 
after which there is a steady rise till the final quinquennium 
And it was shown that young mothers of 15-20 are, on the 
average, less healthy than the general female population at 
that age; hut how far this will reflect on their resistance 
to infection is not a simple problem. There are two 
antagonistic factors at work here. It is no doubt highly 
probable that immunity in general varies with general 
health, and it might be justifiable to attribute a lessenea 
resistance to infection to a lowered vitality. But a 
compensatory process may be active in some degree. A 
selective process by death of the less immune members of the 
community-in early life, or repeated sub-lethal, but efficient 
as immunising, doses of pyogenic organisms leading to an 
actively acquired immunity, may have been taking place; and 
both of these processes might reasonably be expected to occur 
in a more intense degree in women of the lower social classes, 
from which class, as has already been shown, the majority 
of these young, mothers are drawn.

fhe comparisons made between the death rates from sepsis 
in the different sections of the country show that the rate 
from sepsis follows closely, both in its general trend and 
also proportionately, the general female death rates at 
reproductive ages. fhe distribution in the different parts of 
the country does not q q q u to be dependent on the proximity to 
skilled medical care to any appreciable extent.

fhe size of the correlations deduced for individual towns 
between puerperal septic mortality and the general female 
death rate from all causes less parturition, are much smaller 
than might have been expected from the comparison already
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made, out the two factors whicu have contributed to j;

this result namely (a) the sampling errors in the 
death rates based on small numbers and (b) the greater | 
degree of acquired immunity among the survivors to 
reproductive ages in the least healthy communities, have |
already been pointed out. |

8 # The classification of Causes of Death in childbearing |
with Regard to their Relationship with A g e . __________ _

I
In part I, it was suggested that the causes of |

maternal death in childbearing might be grouped roughly |
into two broad categories with respect to their relationshipj 
with age, and the further evidence produced to attempt to |
explain the differences in the death rates at ages suggested 
that in the diseases included in group (a) - those which 
increased steadily with age without the rise in the 
quinquennial age group 15-20 - it was probable that 
conditions other than the general health of the mother were 
chiefly responsible for these, and consequently our 
attention should be directed to other causes, such as local I

infirmities in the uterfls and adnexa. Prior to 1911,
maternal deaths in childbearing ard published in certain

I;cause groups for individual counties. These were therefore, ||
I,

grouped into four categories to ensure as far as possible f
comparability in the causes of death as described in later 
reports. The four cause groups are; -
(a) puerperal fever.
(b) placenta praevia and flooding.
(c) puerperal convulsions.
(d) all other causes.

Of these, all except (b) placenta praevia and flooding 
follow the trend with age which suggested a relationship 
between these causes and the health of women.
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The correlations were recalculated between each of these 
four groups and the general death rate in females 15-45 
from all causes less parturition in 1901-03. The results 
are as follows; -
Correlation between Death Hate Females 15-45, and
(a) puerperal fever .6987+.053
(b) placenta praevia and flooding .0388x.l03
(c) puerperal convulsions .3052±.093
(d) all other causes .44401.083

It will be seen that the only insignificant coefficient is 
the one in which such a result would have been predicted 
from a knowledge of the age distribution of the death rate. 
All the remaining groups show significant positive relation­
ships with the general mortality rates in women of reproduc­
tive ages. In view of what has been said as to the non­
distribution prior to 1911 of the births and deaths from the 
place where they occur to the place where they belong, too 
great significance cannot be attached to this finding, 
although the result is very suggestive: and it is curious 
that the correlations agree so closely with what was already 
said to be probably true. So that a knowledge of the age 
distribution of separate diseases seems to open up some 
possibilities as to the classification of the accidents and 
diseases of pregnancy and parturition into those which are 
dependant mainly on general, and those which are dependent 
on local conditions.
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Siammary and Oonclusiona.

In this section it has been shown that the age of the 
mother is not a factor of importance in the production of 
geographical variations in maternal mortality. This has 
been demonstrated by the calculation of factors for 
correction. These show that the age distribution and 
civil constitution of the female populations at reproduc­
tive ages in the counties of England and Wales are not 
sufficiently divergent from one another to affect the 
distribution of the crude rates of mortality in childbirth.

The death rate from all causes other than those 
connected with maternity in women of ages 15-45 shows a 
significant positive relationship with the mortality in 
childbearing. The regression line in the period 1921-23 
for counties is typically skew, and it was suggested that 
this resulted from variations in the proximity to skilled 
medical assistance and the amount of hospital provision 
available. The methods of further procedure suggested by 
this finding showed that the explanation is probably true. 
The relationship between the general death rate of women 
in any district and the mortality rate in childbearing is 
lowered in proportion to the medical efforts of control.
The truth of the explanation depended on the assumption 
that the amount of hospital accow#dation was in part' s 
determined by the premewistingi m t e a  of maternal 
mortality in that communtty, and evidence was produced 
to show this was a correct assumption, at least for London.

The importance of various cause groups of maternal 
death varies greatly in different aggregates of the countiy. 
In England and Wales the cause groups of death arranged in 
order of importance are for 1915-23 as follows; -
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(See alao Diagram f )

Cana8 Groupi jo grequenoy
Puerperal Sepsis 35.8
Puerperal Convulsions 13.4
Accidents of Childbirth 11.0
Phlegmasia Alba Dolens 9.0
puerperal Haemorrhage
other than Placenta Praevia 7.3

Puerperal Hephritis 6.2
Placenta Praevia 6.1
Abortion 3.5
Ectopic Pregnancy 2.4
Haemorrhage of Pregnancy 2.2
Uncontrollable Vomiting 1.0
Puerperal Insanity 0.9
Puerperal Diseases of the

Breast 0.3
All Causes 100.0

The proportion of deaths from puerperal sepsis and 
accidents of pregnancy is least in rural communities and 
greatest in highly urbanised areas, whereas all other 
causes beoame relatively more important in rural than in 
urban districts.

The death rates from the several caase groups are 
affected to different degrees by medical efforts of control 
On the assumption that the greater the proportional
difference in the death rates in parts of the country with
the smallest and greatest facilities for maternity super­
vision, the more is that cause of death affected by the 
provision of various methods of medical control, the causes 
of death in childbearing can he arranged as follows with 
regard to the prospect of diminishing or eliminating these 
by fufther provision of medical assistance to pregnant and 
parturient women; -
(1) Phlegmasia Alba Dolens
(2) Albuminuria and Convulsions
(3) Puerperal Haemorrhage
(4) Accidents at Birth
(5) Accidents of Pregnancy
(6) Puerperal Sepsis.
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The two main groups of causes of death in childbearing, 
puerperal sepsis and the remainder, both show significant 
positive relationship with the general death rates in 
women of reproductive ages from all causes less those 
pertaining to childbearing!

The type of regression exhibited in counties provided 
further evidence that puerperal sepsis was not to any 
significant extent affected by the proximity to skilled 
medical assistance. The regression in counties was linear, 
whereas with other causes, an excessive mortality was 
demonstrated in sparsely-populated rural districts.

The magnitudes of the coefficients of correlation 
involving puerperal sepsis were, in general, lower than those 
found for other causes of childbed deaths. This was apparen­
tly contrary to what all the previous analysis tended to 
show, but the effects of errors of sampling in the death rates 
were shown to be probably greater with puerperal sepsis than 
with the remaining causes. Further, the question of the 
effect of variations in immunity to pyogenic organisms 
among women was discussed; and it seems possible that there 
are other influences, namely a selective death rate in pre- 
reproductive life of the less immune members of the community, 
and an actively acquired immunity from repeated sub-lethal 
doses of infection among the survivors, which, acting to a 
mere Intense degree in districts in which the general death 
rate in women from causes other than those connected with 
childbearing is highest, would tend to lower the correlation 
between puerperal sepsis and the general mortality in 
women at reproductive ages. The further analysis to attempt 
an explanation of the meaning of the correlation between the 
maternal mortality rates in childbearing and the death rates
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In women at those ages from all causes apart from those 
connected with reproduction leads to the conclusion that 
it is most probably the expression of a relationship 
between the general health of women and the chance of dying 
in childbed.

The attempt to find if the relationship simply meant an 
association with deaths which could be prevented by medical 
and surgical care has failed. A more exact index of 
medical attention than is available in official statistical 
reports will be required before this factor can be 
quantitatively evaluated.,

In the concluding section of this part of the study, a 
fairly strong argument has been presented in favour of the 
view expressed in Part I, that maternal deaths may be 
classified into two groups, by an examination of the death 
rates at ages, into those which are dependent to some 
extent on general conditions of the mother, and those not 
so dependent. The group, "placenta praevia and flooding," 
in which the death rate increases steadily with age from 
the beginning of reproductive life, is the only one of the 
four groups of causes of death available which shows no 
significant relationship with the general death rates in 
women 15-45 from all causes other than childbed causes. 
Consequently the classification into the two groups 
suggested previously may be of some value in assessing the 
relative importance of general and local conditions of the 
mother in the etiology of the several groups of causes of 
maternal death in childbearing.
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Part III.
The Relation of social Conditions to the Mortality in 
 _____________ Childbearing.___________________________

Although the suggestion is sometimes made that the 
incidence of puerperal sepsis may be to some extent 
determined by the general social conditions of the patient,
I have been unable to find any attempt to consider this 
relationship quantitatively. In the Horth of England 
committee's report on Puerperal Sepsis, it is noted that 
"in considering the question of etiology, account must be 
taken of the patient's general health and surroundings;" 
but no attempt to take either of these two factors into 
account was made. Geddes (1912) refers to the association 
which exists between puerperal fever and the number of 
persons per acre, the incidence of puerperal fever being 
greater in the closely populated areas of any district. But, 
as the number of persons to the acre is not a satisfactory 
indwx of the social or economic status of the population, this 
result has little value for the present purpose.

The question as to how for the social and economic level 
of a community determines, or is related to, the incidence of 
deaths in childbed is obviously of importance. In the first 
place, in the lower social classes, where overcrowding is 
greatest, cleanliness in the home least, and the prevalence 
of infectious diseases highest, it is not at all unlikely 
that in these places tne chances of infection in the 
puerperium are greatly intensified. Not only so, the 
possibility of practising an aseptic technique in these 
houses is greatly minimised, the facilities for carrying 
out successful operative prooeedures are very poor, and the 
difficulty of obstetrical manipulations is increased by 
defective lighting or lack of space.
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There is further the problem that the death rate in 
childbearing is related to the general death rate in women 
of reproductive ages, and that the general death rate is 
highly correlated with social conditions, so that, even if 
social conditions alone were not factors of any importance 
in the maternal mortality, an indirect association might 
well be introduced because of the high correlation with the 
general death rate.

As to the indices to be used, the social and economic 
level of a district can be measured roughly in several ways. 
For example, housing conditions, with regard to the degree of 
overcrowding, may be measured by the proportion of the 
population living more than two in a room, or the number of 
rooms per person; economic conditions by the number of indoor 
female domestic servants per 1000 of the total population or 
per 100 private families, and social status by the occupations 
of the male inhabitants - the proportion of professional men, 
the proportion of general labourers or the proportion of 
pawnbrokers per 1000 occupied males. No one of these indices 
is an exact measure of the social standing of a district, but 
each is at least a useful crude index of the factors which we 
wish to measure, namely the greater liability to infection in 
poorer homes, and the lessened chance of success of obstetricaj 
proceedures, should these become necessary.

Hare I have only used two indices; - (1) the number of 
indoor domestic servants per 1000 of the total population, and
(2) the number of rooms per person.
Table 24 shows the correlations between the death rates in 
women aged 15-45 from all causes less those pertaining to 
childbearing for the period 1921-23. It will be seen that 
both indices give fairly consistent results, and that in 
all the groups of districts examined there is a high degree



- 103-

of association between the social conditions of any district 
and the death rate to which women of childbearing ages are 
subjected. There is apparently no difference in the 
intensity of the association when large towns or small rural 
communities are considered*
Table 24. Showing the Correlations between the Death Hate in 

Women 15-45 from All Causes less Childbearing 
and Indices of Social Status.

London ........
County Boroughs. 
Urban Districts. 
Rural Districts.

Indoor Domestic 
Servants 
-.76ÔÔ1.QÔ2 
-.62681.045 
-.68821.054 
-.62101.063

Rooms per 
Person. 

-.Ô23Û±.Ô4l 
-.9764±.035 
-.6547±.059 
-.5993±.066

In table 25, a and b are collected, the results showing 
the relation between the childbearing mortality rates and 
social conditions in 1921-23.
Table 25. Showing the Correlations between (1) Total

Maternal Mortality Rate, (2) Puerperal Fever Death 
Rate and (3) Death Rate from Other Causes in 

________  Parturition and Indices of Social Status.___________
(a) Domestic Servants.

Mat erna jĵ ô rtali ty Puerperal
Fever

Others of 
Parturition

London
County Boroughs 
Urban Districts 
Rural Districts

.5114+.094 
-.0986±.074 -.2253±.097 
-.2467±.097

.2042±.122
-.0257±.0746.2257±.097
-.1717±.100

.4896±.097
-.0786±.074
-.1586±.100
-,2261±.097

(b) Rooms per Person.
Maternal Mortality 

Rate
Puerperal

Fever
Others of 
Parturition

London
County Boroughs 
Urban Districts 
Rural Districts

.5897±.083
-.1066±.074-.2340±.097
-.2924±.094

.3786+.109 

.0159±.074 
-.2789±.095 
-.3618+.089

.4137+.106 
-.1093Ï.074 
-.1683+.100 
-.1548+.100

Here again both indices give very consistent results, 
'but in this instance, the size of the coefficient and its 
sign differ very greatly in different kinds of districts. In 
the highly urbanised districts of London, the incidence of 
deaths in childbed from all causes is greater in the upper 
classes. Each of the two coefficients is significant with
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regard to jïhe probable error involved. With the two separate 
groups of causes of maternal death, the same relationship 
holds good, but the degree of association differs. In London 
Puerperal fever shows a lower correlation with both indices of 
social class than does the remaining death rate in childbear­
ing. In County Boroughs none of the coefficients has any 
significance. Here it may be confidently concluded that no 
relationship whatever exists between social indices and the 
total death rate in Childbearing, or in the two separate 
groups of causes of death.

In Urban and Rural Districts the coefficients are all 
consistent with regard to sign, but in only one of the twelve 
coefficients does the value exceed three times the probable 
error. The uniformity in the series, however, seems to 
justify the conclusion that in these parts of the country, 
there is some slight correlation between the variables, 
indicating that,on the average, there is a tendency for the 
death rates in childbearing to increase with descent in the 
social scale.

Comparing these coefficients with the results previously 
obtained between the childbearing death rate, and the 
remaining death rate in women of reproductive ages, it will be 
noted that the trend of the coefficients as we change from 
Urban to Rural districts is exactly similar, but that in every 
instance the association between the health of women and the 
mortality rates in reproduction is higher than between social 
and general economic conditions and the rates of mortality in 
childbed.

If we proceed a stage further, and attempt to measure the 
relationship between the maternal mortality rate and one of 
these two factors, social conditions or general health, for



- 105-

constant values of the remaining variable, it is found that
apart from changes in the general death rates of women of
reproductive ages, social conditions have no relation
whatever to the death rates in childbearing, whereas the
correlation with the general health of women at these ages
shows that but little change in the degree of association
with mortality in childbed occurs after having made allowance,
as far as can be by a statistical process, for differences in
social status. The coefficients of partial correlation are
givdn in Table 26. It will be seen that in every case the
correlations with the number of domestic servants per 1000
of the population are now all positive in sign, indicating
increasing maternal death rates with ascent in the social
scale; but none of these correlations is of any statistical
significance. The coefficients for general health of
women are but little changed, and present the same differences
between urban and rural populations as did the crude values.
Table 26. Showing the Partial Correlations between (l)

Maternal Mortality Sate, (2) General Death Hate in 
Women aged 15-45 from All Causes less Parturition, 
and (3) Social Status as measured by Domestic

f/Z.3 r,i.z.
London -.38951.108 .0866±.127
County Boroughs .13221.073 •0057±.074
Urban Districts .33581.091 .067Ü.102
Rural Districts .32101.092 .0002±.103

Relation between Persons per Acre and Maternal Mortality.
In large towns the number of persons enumerated per acre 

is simply indicative of the density of the population within 
the houses themselves, and is intimately related to other 
indices such as the percentage of the population living more 
than two per room; the number of rooms per person, and other 
indices of social status. But in the aggregate of Urban, and
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and more so in the aggregate of Rural Districts, persons per 
acre is not to the same degree correlated with social status. 
In these parts it is probably more indicative of the extent 
of land over which numerous isolated villages are scattered 
than of the amount of overcrowding in the home; so that it 
would appear to be a rough measure of the proximity to, or 
distance from, medical assistance. Consequently the correl­
ations have been calculated between the number of persons per 
acre and the mortality rates in childbearing in both Urban 
and Rural Districts. These are given on Table 27.
Table 27. showing the Correlations between the Death Rates in

Maternal Mortality 
Bate

Puerperal
Fever

Others of 
Parturition

Urban
Rural

Districts
Districts

-.01481.103
-.08421.102

.13231.101

.24501.097
-.16071.100
-.24281.097

The coefficients are all of greater magnitude in Rural 
than in Urban Districts. This may be due to the fact that the 
index in Rural Districts is a more reliable measure of the 
proximity of medical assistance than it is in Urban Districts. 
With the total maternal mortality rate there is a negative 
correlation in both sets of districts with the number of 
persons per acre, but none of these are significant, the 
probable error in both instances being larger than the coeffic­
ient. With the two groups of mortality in childbearing, 
differences are evident. Both coefficients for puerperal fever 
are positive, whereas those for other causes are negative in 
sign. The magnitudes of the coefficients are, however, of the 
same order. Thus, where the number of persons per acre is 
greatest, the mortality from causes other thannpuerperal fever 
is lowest, and that from puerperal fever highest. In so far, 
then, as crowding upon area is of value as indicating the degree 
of scattering of small villages over a large extent of land, and 
consequently, of the difficulty of readily obtaining skilled
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medical attention in urgent eases, these correlations bear 
out to some extent what was already concluded from a study 
of the death rate in urban and rural area, namely, that 
puerperal fever had apparently no connection with the 
availability of skilled medical attention, and that the 
remaining causes of death in pregnant women were to some 
extent dependent on this factor.

summary and Conclusions.
The results of this part of the study show that there 

is some relationship between the mortality rates in child­
bearing and various indices of the social and economic level 
of the community. The coefficients deduced show the same 
differences with respect to magnitude and sign in the separ­
ate aggregates of the country as have already been noted and 
discussed with the general death rates in women of reproduc­
tive ages. Thus in London the incidence of deaths in childbed 
is greatest in the districts containing a larger proportion of 
inhabitants of the upper social classes, whereas in the rest 
of the country, ascent in the social scale is accompanied by 
a diminution in the rates of mortality in childbearing. In 
County Boroughs, however, no significance attaches to the 
coefficients found. In Urban and Rural Districts, the 
coefficients are barely significant, but the uniformity of the 
series would appear to indicate an excess in the childbearing 
mortality in the lower social classes. The magnitude of all 
the coefficients between social status and childbearing 
mortality is lower than that between the general death rate in 
women of 15-45 and maternal mortality.

The general death rate in females of reproductive ages is 
intimately related to social class in all the subgroups of 
the country.
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When allowance is made, by the method of partial 
correlation, for variations in the general death rate of 
women, all the correlations with social status become 
insignificant; whereas the original crude correlations 
between the general death rate of women and maternal 
mortality remain practically unchanged when variations in 
social level are eliminated.

These results, therefore, show that apart from 
variations in the health of women of reproductive ages, there 
is no uniform relationship between social conditions and the 
death rate in childbearing.

The correlations between the number of persons per 
acre and the mortality rates from childbed causes would 
appear to confirm the suggestion already made, that 
puerperal fever does not depend to any appreciable extent on 
the provision of skilled obstetrical assistance, but that the 
remaining causes of death are to some degree affected by this 
factor.
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Part IV. Puerperal Sepsis and the Prevalence of 
  StreptOQOcal Diseases.___________________

Of other factors concerned in determining the 
incidence of puerperal sepsis, the prevalence of certain 
infectious diseases is a correlative which has long been 
suspected. In the early days of bacteriology, such 
interrelationships were suspected on purily statistical 
grounds * Thus, Longstaff (1891) pointed out the 
remarkably close correlation between the seasonal 
variations and the secular trends in the mortality of 
erysipelas and childbed fever - a relationship so close 
that "he found it difficult to avoid the conclusion 
that they were both due to the one poison." A somewhat 
similar, but less striking association was shown with 
other diseases, such as pyaemia, scarlet fever, "rheu­
matism of the heart or pericardium" and diphtheria.

Even more emphatic were the views of Minor (quoted by 
Longstaff) who, writing in 1874 on "Erysipelas and Childbed 
Fever" said, in reference to the deaths from these two 
diseases in the United States in 1870;
"1. Erysipelas and childbed fever seem to prevail together 
throughout all the states. 2. Any marked change in any 
one locality, of one disease, was apparently accompanied 
by a corresponding increase of the other. 3. Where 
histories of past epidemics of either disease were obtain­
able from any of the states, the apparent connection of the 
two diseases was noticed by the physicians and remarked on. 
4. This relationship indicates that there is an intimate 
connection existing between childbed fever and erysipelas, 
and justifies the inference that in any place where 
erysipelas is found, there will be found puerperal fever."
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Again, on referring to an epidemic of childbed fever 
in Cincinnati he says,
"1. The two diseases, childbed fever and erysipelas, 
prevailed at the same time in the same localities. 2. Where 
an isolated death from childbed fever was noted outside of 
infected districts, a corresponding death from erysipelas 
was noted in the same locality. This was almost universally 
the ease. 3. Infants die of erysipelas shortly after or 
before their mothers die of childbed fever. 4. A few 
physicians attending childbed fever cases and erysipelas 
cases at the same time, as exhibited by the death register, 
were the most unfortunate in their practices. 5. Physicians 
having large obstetric practices, but who were known to be 
believers in the close connection of childbed fever and 
erysipelas, returned few deaths from either causes."

Further, on examining the alleged connection of typhus 
fever and scarlatina with childbed fever. Dr. Minor found that, 
"1. Epidemic typhus is not always associated with an outbreak 
of epidemic childbed fever. 2. Epidemic scarlet fever is 
very seldom associated with an outbreak of epidemic childbed 
fever, or vice versa. 3. Epidemic erysipelas in invariably 
associated with an outbreak of childbed fever and vice versa."

Geddes (1912 and 1926), in two contributions to the study 
of puerperal sepsis, has also examined the suspected 
relationship between three epidemic infectious diseases and 
the varying prevalence of puerperal fever. Sis results would 
appear to show that the correlation is closest with 
erysipelas, somewhat less with Scarlet fever, whereas, diphther­
ia shows no close affinity with the incidence of puerperal 
fever. This author, however, appears to place little importance 
on the result, regarding it as a subsidiary consideration 
compared with his main (statistically unproven) thesis as to the
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factor of greatest importance in determining the prevalence 
of septic infection in puerperal women.

With advancing knowledge of bacteriology and with 
increasing indications of the relationships in clinically 
different diseases between their causal agents, not only in 
their morphology, but also in cultural characteristics and 
in the specific morbid effects on their injection into 
animals, some at least of these relationships would appear to 
have an even greater significance than, for example, the 
explanation suggested by Longstaff, namely the prevalence 
of rainfall or the number of rainy days acting by purifying 
the air, and removing from it particles of contagious matter, 
and making them less diffusible.

In puerperal fever, as in other inflammatory conditions, 
bacteriological findings indicate that there is in all 
probability no specific organism, but "if général infection 
ensues, usually one organism only invades the blood stream, 
and this is almost always the streptococcus." (Lea 1910); 
and it is apparently agreed that the streptococcus pyogenes 
is the most common infecting agent in, at least the severe 
types of childbed fever.

The bacteriological reports of different investigators 
vary somewhat in the proportion of cases in which the 
streptococcus has been isolated. The reports of the London 
and North of England committees, already referred to, deal 
only with blood examinations. In the former investigation 
it was found that 53 of the 136 cases examined had 
streptococci in the blood, 4 had Bacillus coli, and in the 
remaining 79 instances the blood examination proved negative. 
In the North of England committee's report, 65^ of the 75 
cases examined gave positive streptococcal cultures.
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Golebrook (1925) believes that a haemolytic streptococcus 
is responsible for about 90^ of all cases of puerperal 
septicaemia. Similar results are reported by other 
investigators. MacHay (quoted by Furneaux Jordan, 1912) 
found a streptococcus in 17 out of 21 cases. This organism, 
he considers, is quite distinct from other streptococci, is 
the same identically in all the 17 cases, and that in any 
secondary pus, pleuritic fluid or dputum, it is identical 
with that found in the uterMe discharge. Further he has 
never seen a streptococcus with similar characteristics in 
any other type of sepsis. Bigger and Fitzgibbon (1925) in 
158 swabs found streptococci present in 101 instances, and 
Abrahams (1924) isolated streptococci in 63 out of 120 uteritiCi 
swgbs.

The controversy concerning the characters of the 
organism with regard to its cultural characters, fermentation 
reactions, etc., and the original source of the organism does 
not effect this study in any way. Sufficient it is that one 
of the chief causal agents in puerperal septicaemia is a 
streptococcus, and we are concerned here solely with the 
effect of the incidence of other diseases due to, or 
intimately associated with streptococci on the prevalence of 
septic infection in puerperal women. In erysipelas, the 
causative organism, streptococcus erysipelatis, was isolated 
by Fehleisen in 1884, and this organism on inoculation in 
the human subject as a therapeutic measure in malignant disease 
reproduced erysipelas. But "one after another of the supposed 
points of difference between the streptococcus of erysipelas 
and that of suppuration has broken down, and it is now 
generally held that erysipelas is produced by the 
streptococcus pyogenes of a certain degree of virulence. But 
erysipelas passes from patient to patient as erysipelas, and
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purulent conditions due to streptococci do not appear 
liable to be followed by erysipelas. On the other hand, 
the connection between erysipelas and puerperal septicaemia 
is well established clinically." (Muir and Ritchie,1913).

In the case of scarlet fever, recent bacteriological 
researches seem to have established an etiological 
relationship between a streptococcus and scarlet fever. 
Whether it (streptococcus, scarlatinas or anginosus) is the 
causa vera of the condition or a mere associate has no 
concern for us here. Certain it is that a streptococcus is 
almost constantly present at least in the superficial lesions 
although examination of the scarlatinal joint effusions and 
renal complications in many instances have proved sterile.

That the association of puerperal women with patients 
suffering from certain infectious diseases is still regarded 
as a potential source of infection in the puerperium, may 
be inferred from the report on two cases (investigated by 
the Horth of England committee) in which the infection is 
supposed to have been conveyed from another patient. In 
one of these, a patient in the next bed was found to be 
suffering from scarlatina.; in the other, the wo^n*s 
husband developed erysipelas of the face and was transferred 
to a fever hospital. This misfortune so upset his wife that 
labour started prematurely, and the child was born before 
the arrival of either doctor or nurse. This patient 
developed septicaemia, in spite of the fact that everything 
was normal at the confinement, and there was no vaginal 
examination.

3?he investigation of the possibility of a direct 
relationship between these differently situated inflammatory 
conditions (as opposed to an indirect correlation by the 
intermediary of some general prevailing cause, such as
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rainfall) seems therefore to be of some importance. The 
question to be answered, then, is not whether, when there is 
close contact between a puerperal woman and a patient 
suffering from infectious disease, the woman is or is not 
more than likely to develop septicaemia. The two cases 
related previously suffice to show that the chance of 
infection is probably much greater under these circumstances. 
The problem is to determine, when in any given locality, 
the incidence of streptococcal infectious diseases is above 
the average, whether or not the incidence of puerperal 
septicaemia is also increased.

The analysis made by longstaff was in relation to 
deaths; but the notifications of cases of the diseases should 
afford much more reliable information with regard to the 
relationship, if any, than would deaths. The records of 
bases of the epidemic diseases considered here, namely 
erysipelas, scarlet fever and diphtheria, may be fairly 
accurate, but those of puerperal fever are notoriously 
defective, so that in addition to the notification rate, the 
mortality rate per 1000 births has also been used, the latter 
probably being a better indicator of the prevalence of at 
least the more severe type of puerperal infection.

The rates (notification and death rates) are for the 
two triennial periods 1911-13 and 1921-23, and are based on 
the estimated populations of 1912 and 1922.(^4*4'%).

Three separate groups of districts have been analysed, 
the 28 Metropolitan Boroughs of London, 43 Administrative 
Counties and 82 County Boroughs (75 in the period 1911-13)

In the following tables are collected the correlations 
between puerperal fever, both death and notification rates, 
and the incidence rates of scarlet fever and erysipelas.
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Table 28. Showing the Correlations between Puerperal ?ever 
Notification Rates and the Notification Rates of Scarlet

(a) 1911-13 London Ooxinty Boroughs Administrative
CountiesScarlet fever 

Erysipelas
-.03‘/b±.126
-.03431.127

-.06231.078
.08911.077

-.01541.103
-.02101.103

(t) 1921-23
Scarlet fever 
Erysipelas

.09291.126

.24021.120
.03411.074
.25371.070

.39761.087

.24761.096

Table 29. Showing the Correlations between Puerperal fever 
Death Rate and the Notification Rates of Scarlet fever and

(a) 1911-13 London County Boroughs Administrative
Counties

Scarlet Sever 
Erysipelas

-.07231.126
.00591.127

.01171.077

.16861.076
.13581.101
.07781.102

(hi 1921-23
Scarlet ?ever 
Erysipelas

-.27091.118
-.31051.115

-,05291.074
.111812074

.47441.080

.35901.090

The results for the first triennium (1911-13) show a 
remarkably uniform series of insignificant coefficients. In 
the second period, scarlet fever shows significant positive 
association with puerperal fever incidence, whether judged by 
the notification or death rate, in the administrative counties. 
In the two groups of boroughs the notification rate seems to 
be independent of the incidence rate of scarlet fever, whereas 
with the puerperal mortality rate, both coefficients are 
negative in sign. Erysipelas shows a uniformly small positive 
relationship with puerperal fever notification rate, but with 
the mortality rate this sequence is completely upset; the 
London Borough# showing negative association, County Boroughs 
none whatever, and Administrative Counties a significantly 
positive relationship.

Considering the results for the two triennia and for the 
separate groups of districts as a whole, the values registered
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do not suggest any special correlation between the local 
incidence of either of these two infectious diseases and 
that of puerperal fever. The correlations involving 
erysipelas and puerperal fever would suggest some association 
at the later period. Having regard to the magnitude of the 
probable errors involved, these results are significant in 
Administrative Counties and County Boroughs, but in London, 
insignificant, although of the same sign and actual 
magnitude. The uniform insignificance of the coefficients in 
1911-13 would suggest a complete disassociation between them. 
But the significant relationships for 1921-23 cannot thus 
be satisfactorily dismissed.

With the mortality rate from puerperal fever and these 
diseases the correlations are the same as for notifications 
in 1911-13. from these it might well be concluded that the 
incidence of puerperal fever is unaffected by variations in 
the prevalence of these streptococcal infectious diseases.
But in the period 1921-23 the relationships have changed. In 
the large towns. Metropolitan and County Boroughs, all the 
coefficients for the mortality rate from puerperal fever are 
lower than those for notification rates, those for London 
being actually negative; for County Boroughs the correlation 
with erysipelas is positive, with scarlet fever is negative, 
but each of no significance. In Administrative Counties 
both correlations are slightly higher, although not 
significantly so; and it is possible that this is in part 
accounted for by the less reliable notifications rates in 
these districts, as indicative of the prevalence of 
puerperal infection. The coefficient between erysipelas and 
puerperal fever is slightly lower than between scarlet and 
puerperal fevers.
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J’rom these results it can he confidently concluded that, 
whatever the association between puerperal fever and these 
diseases, it is not a constant one, and that the variations 
in the prevalence of puerperal fever are not to be explained, 
to any significant extent in any group of districts by the 
varying prevalence of streptococcal infectious diseases.

The results of the first triennium would lead to the 
suspicion that the similarity between the seasonal and 
secular trends in these diseases has nothing whatever to do 
with a prevalence of a similar type of organism. But the 
magnitude of the correlations for 1921-23 excludes a 
dismissal of these results without some attempted 
explanation by further analysis.

Since it is impossible to go into an examination of all 
the other complex factors associated with, or causing, the 
varying prevalence of these diseases, the most simple method 
is by comparing the results with some control series. The 
remainder of the deaths in parturient women assignable to 
the effects of pregnancy and childbirth (i.e. total maternal 
deaths less those recorded as due to sepsis) would on 
general grounds appear to be unaffected by the prevalence of 
streptococcal infections. Although it is possible that 

some of these deaths are due directly or indirectly to septic 
conditions (as is suggested by Dr.Stevenson in the Annual 
Report of the Registrar-General for 1923), the proportion due 
to this cause is probably small. If in such a case the 

coefficients of correlation between the mortality rate from 
causes other than septic infection in the puerperium were the 
same as those with puerperal fever, it would at least 
suggest that the association between streptococcal infectious 
diseases was an indirect relation due to some other factor or 
factors favouring the incidence both of infectious diseases
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and the maternal death rate in childbearing. Such an 
association might arise, for example, from social or 
environmental conditions. If these were influential in 
varying the death rate from childbed causes, as well as the 
incidence of infectious diseases, we should quite reasonably 
expect an association between the maternal death rate and 
the prevalence of infectious diseases. The control, however, 
is not a complete control in so far as the death rate from 
causes in parturition etc., other than puerperal fever may 
still show no association with these infections, and yet our 
final correlations with puerperal fever and specific 
infections remain unexplained - whether it is the result of 
the prevalence of streptococcal diseases or an indirect 
association with some condition other than this which favours 
the incidence of both conditions.

In the following table are shown the coefficients 
between the remaining death rate in parturition and the two 
infectious diseases.
Table 30. Showing the Correlations between the Death Sate in 

Parturition apart from Puerperal Pever and the 
Notification Rates of Scarlet Pever and Erysipelas.

(a) 1911-13
Scarlet ÿevêr 
Erysipelas

London
.6050±.08l
.35701.111

County Boroughs
.05l8±.o7a
.07451.077

Administrative 
CountiesTÎ7ÏÏ7Î7W

.0181Î.103
(b) 1921-23
Scarlet Fever 
Erysipelas

.48661.097

.15861.124
,13681.073
.19201.072

.00421.103

.11551.101

The most noteworthy point is that in most of the cases, 
the coefficients are smaller than those with puerperal fever, 
although they are still in the main insignificant. In the
period 1911-13 the correlations for Administrative Counties
and County Boroughs cannot be said to differ significantly 
from the results for puerperal fever death or incidence rates;
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but in the Metropolitan Boroughs both coefficients are 
significantly lower than the values deduced for puerperal 
fever. In the period 1921-23 there is no significant 
difference in the correlations in London or ih County 
Boroughs between the puerperal fever results and those for 
the remaining deaths in parturition; but the significant 
positive relationship found for puerperal fever in 
Administrative Counties still remain to be explained, because 
there is apparently no such correlation found with the 
remaining death rate in parturition. Still the results tend 
to confirm the suspicion that the relationship between 
streptococcal epidemic diseases and the incidence of 
puerperal fever is not a direct one. After all, to point out 
that such an association exists means nothing, if there 
attaches to it no adequate or satisfactory explanation. To 
point out a relation between other epidemic diseases means 
no more than that there are some factor or factors which 
favour the incidence of these, and gives no clue to the type 
of the relationship. Here the point ta be examined is 
whether the incidence of puerperal infection is at all 
determined by the prevalence of other diseases with similar 
causative organisms, or whether it is an indirect correlation, 
and giving no idea of the underlying cause of the relation.
30 far we see that the results are discrepant, mainly so in 
London where the opposite kind of relationship to what might 
be expected holds good. The final test is to make a short 
analysis of the prevalence of some other disease with a 
similar type of seasonal prevalence, but one in which the 
causative organism is but seldom, if ever, the sole cause of 
infection in the puerperium. I have chosen diphtheria; the 
causal organism of which is seldom associated with puerperal
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fever. In this case we should expect a lower correlation 
between puerperal fever and diphtheria than was found with 
either erysipelas or scarlet fever. The value of the 
control depends on the extent to which it is associated with 
these other infectious diseases. The incidence of 
diphtheria may be so intimately correlated with the incidence 
of erysipelas and scarlet fever that it is not a true control. 
Consequently the coefficients of correlation between each osf 
these diseases were calculated first, and are given in Table 
31.
Table 31. Showing the Correlations between each of the

Infectious Diseases, Scarlet Fever, Erysipelas and 
Diphtheria.

(a) 1911-13 London County Boroughs Administrative
Counties

Scarlet Fever - 
Diphtheria

.537Ï±.Ô91 .O^TVÎTOTF.... .14421.101 ■
Scarlet Fever - 
Erysipelas

.2164+.122 .17^91.0^75 .65631*069
Ddphtheria - 
Erysipelas

.10ao±.Ï26 .08Ô11.O7Ô 1^8791.102

(b) 1921-23
Scarlet Fever - 
Diphtheria

.74601.057 .28241.069 .42371.084
Scarlet Fever - 
Erysipelas

.24951.120 .33171.066 .45371.082
Diphtheria - 
Brvaioelaa

.386^1.10Ô .10141.074 .11691.102

The above results are scarcely such as to warrant the 
belief that our control is not a true control. With 
erysipelas and diphtheria there is no substantial correlation 
in either of the two periods except for the one significant 
case of Metropolitan Boroughs in 1921-23. With scarlet fever 
and diphtheria there seems to be a closer association, more 
marked in the later period than in thé earlier period. In 
the former all the coefficients are statistically significant, 
but in the latter (1911-13) only the one for Metropolitan 
Boroughs is significant. It will be noted that with the
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correlations scarlet fever and diphtheria, and scarlet fever 
and erysipelas^as a general rule the values registered for 
1921-23 exceed those for 1911-13, the one exception being 
for Administrative Counties for scarlet fever and erysipelas. 
The figures used for calculating the rates in 1911-13 were 
not corrected for errors in diagnosis. The practice since 
the annual returns of notifications of infectious diseases 
were published in the Annual Reports of the Registrar- 
General instead of in the Local Government Board Reports is 
that the returns of each week are in the following week, 
corrected for mistaken diagnosis, and the figures given in 
the Registrar-General'* Reports are those corrected for 
changes ih diagnosis. Such is not the case with the 
notification returns for 1911-13, which were collected from 
the Local Government Board Reports. The effect of not making 
allowance for such mistaken diagnoses at the outset of the 
infection on the correlation between diseases in which 
differential diagnosis may be doubtful in some instances, will 
usually be to reduce the absolute magnitude of a correlation. 
This explanation of the differences at the two peridds with 
differing degrees of accuracy of the notification returns, 
seems all the more probable when we recollect that the 
correlations should be reduced in proportion to the 
difficulty with which a differential diagnosis can be made 
between two diseases - the easier to mistake one disease for 
another, the more should the true value of the correlation 
be lowered. The conclusions which one would draw from these 
results as to the relative difficulty with which a 
differential diagnosis can be made at the outset of an 
infection in the case of the three diseases under consideration 
here, namely that scarlet fever and diphtheria are more easily 
confused, or that with respect to clinical signs and symptoms
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they more closely resemble one another in the early stages,
agrees well with what is common clinical knowledge. Scarlet
fever and erysipelas show some evidence of their being
confused, and diphtheria and erysipelas apparently not at all.
Apart from the question of differential diagnosis, however,
the values of the correlations are of such an order of magnitud
that there is little doubt but that the disease may be
regarded in the light of a fairly reliable control.

The following are the results deduced for the
correlations between diphtheria notification rates and the
mortality and incidence rates of puerperal fever.
Table 32. Showing the Correlations between Diphtheria 

Notification Rates, and
(a) Puerperal Fever Notification Rates.

London County Boroughs Administrative
Counties

iâii-13
1921-23

-.Ù916+.126
-.12751.125

-.15251.076
.21401.071

-.10461.1Ù2 
.40541.086

(b) Puerperal Pever Deeith Bates.
1911-13
1921-23

-.09251.126
-.47671.099

-.15641.076 
. .00711.074

.20081.099

.34641.091

Comparing these results with those already found for 
scarlet fever and erysipelas, it will be seen that there is a 
striking similarity between the two series. The significantly 
positive correlations found between puerperal infection and 
streptococcal diseases in administrative counties are 
balanced by equally high coefficients with diphtheritic 
infections. Consequently it may be safely taken that the 
incidence of puerperal septicaemia is not to be explained 
even in part on the assumption of a greater or less 
prevalence of streptococcal epidemic diseases, and that in 
those districts in which there is apparently some evidence of 
association, the foregoing analysis shows that it is an 
indirect relationship due to the prevalence of some other
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factor which is favourable to the incidence of both types 
of infection.

summary and Conclusions*

Although the proximity of patients suffering from 
certain streptococcal infections to lying-in women in all 
probability increases the liability of these mothers to 
develop puerperal sepsis, there is no evidence that 
variations in the prevalence of these diseases are of any 
importance in leading to variations in the incidence of 
puerperal septicaemia. In those groups of districts in 
which there is some evidence of the incidence of these 
diseases being correlated, it has been shown that the 
association is most probably due, not to the varying local 
prevalence of similar types of organisms, but to some other 
condition favouring the incidence of infections of both 
streptococcal and non-streptocoeoal origin.
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Part V. INFANT MORTALITY.

Schemes for maternal and Infant welfare are so 
intimately connected that some short consideration of the 
mortality among infants remains to be made. There is no 
need to emphasise the importance of this part of the study, 
in view of the fact that mortality rate of infants is 
considerably higher than at any other period of life prior 
to that at which we can hope for little more reduction.

Since the beginning of the present century the risk to 
infants has diminished considerably. Previous to that, the 
death rates at later ages had already been falling, but the 
fate of infants and young children had failed to follow the 
same course. In 1901, a fairly abrupt change occurred, and 
since then infant mortality has steadily declined, the rate 
of decline having shown no tendency to decrease, apart from 
minor annual fluctuations, until the last few years.

If the death rate under one year be further sub­
divided, it is found that the mortality experienced in the 
first days of extra-uterine existance is far greater than at 
any other period, and from that point rapidly de&iines, the 
death rate in the last three months of the first year of 
life being only about 3^ of that experienced in the first 
week, when reckoned per unit of time.

A closer inspection of the trend of mortality at 
various ages under one year shows that all ages have not 
shared in this amelioration to the same extent. Each age 
period has been affected in varying degrees. The following 
figures show that, as a general rule, the nearer to birth 
the less has the mortality rate been affected.
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Table 33. Showing the Distribution in Age Periods of the 
Infant Mortality Rates per 1000 Births.

Under 
1 month

1-3
months

0-3
months

3-6
months

6-12
months

Under 
1 year

1901-05 — — 70 28 40 138
1906-10 40 23 63 22 32 117
1911-15 39 20 59 20 31 110
1916-20 37 17 54 14 22 90
1921925 33 13 46 12 18 76

Under one month the rate of mortality between the 
quinquennia 1906-10 and 1921-23 declined 17^ per cent, at 
one to three months 43-g- per cent, all under three months 36 
per cent, three to six months 57 per cent, and six to twelve 
months 55 per cent.

The time of the appearance of this general change, 
however, was approximately the same in each of the separate age 
groups under one year, the death rates having risen to a 
maximum in the quinquennium 1896-1900.

As a consequence of this differential decline, the 
proportion of deaths which occur at those ages has changed 
significantly, the deaths at, and shortly after birth now 
forming a more important contribution to the to&al death roll.

These differences in the behaviour of the death rates at 
various ages under one year suggest that at each of these ages, | 
the sever&l factors in the production of infant mortality differj 
in their importance at each of these age groups. This we 
already know from general medical knowledge to be probably true.; 
In eayl^ infancy, the effects of pre-natal influences will 
scarcely have worn off, but the more distant from birth, the 
less important are such factors likely to become. The effects 
of variations in obstetrical assistance (using the term in its
widest sense) are also likely to be most clearly reflectea on iI
the mortality at and immediately succeeding birth. Maternal 
and environmental influences would appear to become of more 
and more importance as infancy advances.



-126-

It seems fairly obvious, therefore that the death
rate of infants under one year cannot be taken as a compact
group and satisfactorily investigated as such. In infant
life, at least four broad stages can be recognised, which
are perfectly definite in character although overlapping one
another in time to a greater or less degree. First of all
is the foetal or parasitic stagd, extending from the period
of conception until immediately the infant is born.
Secondly, and included in the first, are the several stages
of labour itself. Thirdly, a period of adjustment to a new
mode of life which consists of the first few days or weeks of

eindependent extra-u^rine existence, and lastly, there is the 
remainder of infant life. There can be no doubt that each 
of these periods represent entirely different phenomena, and 
the mortality at each of these stages seems to require special 
investigation.

From the statistical returns of the Registrar-General 
and the Annual Reports of the Chief Medical Officer of the 
Ministry of Health, it is fairly easy to obtain a subdivision 
of the mortality of Infants into parts which at least approach 
the classification suggested. No account can be taken of the 
loss of possible lives in early foetal life (abortions, etc) 
but the notifications of still births published in appendices 
to the Annual Reports of the chief Medical Officer of the 
Ministry of Health represent, as accurately as can be done 
at the present time, the deaths of foetuses at any period 
between the 23th week of intra-ul^rine life and full time. 
Although in some parts of the country notifications are some­
what defective, since these are not yet compulsory, the figures 
given probably represent fairly accurately the distribution of 
still births throughout the country. The death rate of 
infants born alive may be subdivided simply into two
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categories, (a) the death rate from "congenital debility, 
malformation and premature birth” (Number 28 of the short list 
of causes of death given for each separate district in the 
Reports of the Registrar-General), and (b) the remainder of 
infant deaths under one year. Group (a) consists of deaths 
from accidents of birth, prematurity, atalectasis, 
hydrocephalus and other developmental defects. This, for 
convenience, will be referred to as the neo-natal death rate. 
The remainder of infant deaths are mainly the result of 
gastro-enteric, respiratory and infections diseases. These 
will be referred to as the past-natal death rate. Although 
no separate account can be taken of the deaths during the 
processes of labour itself, it will be seen that this 
subdivision into three groups corresponds fairly well to the 
stages of life suggested. Besides representing to some 
extent a biological classification, it also represents fairly 
well a temporal subdivision, since the greater part of the 
area of the death curve from neo-natal causes is contained 
in the first month of life, whereas epidemic, respiratory and 
enteric diseases are not very prevalent at this time.

The Relationship between Infant Mortality and Environment, 
Maternal health and the Me4ical Assistance at Childbirth.

Of the numerous possible factors which may affect 
infant life at each of these stages, in the present section 
an attempt has been made to measure three of the presumably 
chief ones; -

1. The quality of the obstetrical assistance in childbed,
2. The health of the mother, and
3. social and environmental conditions.
As a rough measure of 1. the total maternal mortality 

rate in childbearing has been taken; but, since a. great part
of this death rate is formed by the group of conditions under
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the term puerperal sepsis, and since this, as has been 
shown previously, is not determined to any significant 
extent by the proximity to medical aid in childbearing, 
the two sub-groups of the mortality in childbearing, 
puerperal sepsis and the remainder, have, in addition, been 
considered separately. As an index of the general level 
of the health of mothers in any district, the death rate in 
women aged 15-45 from all causes less those connected with 
childbearing has been used as the most exact measure which 
is available from any statistical returns. For social and 
environmental indices, the proportion of female indoor 
domestic servants per 1000 of the total population, the 
proportion of the population living more than two in a room, 
and the number of rooms per person have been used as 
general measures of the factors. Still birth returns are not 
available for Urban and Rural Districts, so that these have 
only been investigated in the Counties of England and Wales, 
and separately for County Boroughs. The remaining two 
groups of infant deaths have been analysed in Counties,
County Boroughs, Urban and Rural Districts.

The rates relate to the births and deaths in the 
triennium 1921-23. The results for counties will be consider­
ed first. The mean death rates, their standard deviations 
and coefficients of variations are given on Table
Table 35. showing the Means, Standard Deviations and

Coefficient* of Variation of the three Infant Death 
Rates.

Mean Standard
deviation

Coefficient of 
variation.

Ante-natal Mortality 31.08 6.65 21.41
Neo-natal Mortality 30.54 3.50 11.45
Post-natal Mortality 38.08 10.92 28.67

Calculated per 1000 births, the post-natal death rate 
of infants ia highest, and, both absolutely and relative to
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its mean value, the most variable. The average ante­
natal death rate is much lower than this, and is also less 
variable. The neo-natal death rate is lowest of all, not 
only in its mean value, but also in it* dispersion throughout 
the country. Bur this comparison of the mean values is 
obviously unfair. The still birth rate is calculated on all 
deaths which occur in the three months befofe full time, as 
well as those occurring during labour but before the child is 
born; the neo-natal death rate is (roughly) confined to the 
first month after birth, and the remainder of the infant death 
rate is spread over eleven months of the year; so that if 
these separate mortality rates be reckoned approximately as 
death rates per 1000 births per annum, the mortality 
experienced in the short period succeeding birth is 360 per 
1000 births, the ante-natal mortality 124 per 1000, and 40 
per 1000 per annum in the remainder of infant life. (These 
figures are but crude approximations to the truth, as they 
are based on the false assumptions that the frequency 
distributions of these deaths at the three periods of life are 
rectangular and do not overlap one another; but they are 
sufficient to demonstrate that the force of mortality, the 
death rate per unit of time, in the period immediately 
subsequent to birth is about three times as great as that in 
the three months preceding birth and about nine times as high 
as that which occurs later in the first year of life.)

The crude correlation coefficients between these three 
death rates and the factors being considered in relation to 
them are given on Table 35.
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Table 35. Showing the Correlation between each of the
Infant Death Rates and Certain Influentail Factors.

Ante-natal
mortality

4-----------
Neo-natal
mortality

Post-natal
mortality

Death Rate in 
Females 15-45

.391+.087 .6241.003 .8171.034
Maternal 
Mortality Rate ,508±.076 .4291.084 .4921.078
Puerperal Sepsis 
Death Rate -.055±.103 .1331.101 .4881.078
Maternal Death Rate 
less Sepsis

.603±.065 .4181.085 .3101.093
fo Living more than 
£ per room -.004±.103 .4401.083 .6531.059
Domestic Servants 
per 1000 Population

-.224±.098 -.6541.059 -.7241.049

From these it will be noted that the health of mothers 
is most closely related to the post-natal death rate, less 
so with the neo-natal dea&h rate and least of all with the 
still birth rate. With each of the death rates, the 
correlations are certainly significant with regard to the 
probable errors involved.

The total mortality rate of women in childbearing, 
curiously enough, shows but little difference in its relation­
ship with the three groups of infantile deaths, a result 
which, if the maternal mortality rates were an exact index of 
the state of obstetrical supervision, would immediately lead 
to the suspicion that an indirect association due to some 
other factor had produced the result. But if the mortality 
due to puerperal sepsis be excluded, the remainder of the 
death rates of women in childbearing becomes less associated 
with the death rates of infants as age advances. In all 
instances, the coefficients are significant, but the 
relationship with still births is highest and that with the 
post-natal death rate lowest. Comparing the coefficients with 
those for health of the mother, the coefficients involving
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Maternal health are, with still births, lower than for those 
with the index used for the availability of obstetrical 
assistance; but in the neo-natal and post-natal death rates, 
maternal health shows higher correlations than the death 
rate does of women in childbearing.

With external environmental and social conditions there 
is no significant relationship with the ante-natal death 
rate, but fairly high and certainly significant relations 
with both the neo-natal and post-natal mortalities, the 
post-natal rate showing a slightly closer association with 
both indices of environment than w w  the neo-natal death rate.

Each of the variables we are studying in relation to 
the mortalities of infancy are, as has been shown previously, 
interrelated to some exteht, environment and the general 
health of women fairly closely, maternal mortality 
significantly with maternal health and only slightly with 
environment, whereas the real criterion of obstetrical 
facilities (i.e. deaths in childbearing less puerperal sepsis) 
is less correlated with maternal health than is thè total 
maternal mortality rate, and not at all with environment.

Accordingly it seems of interest and importance to 
ascertain the extent to which each of these factors is 
related to the infant death rates when due allowance has been 
made for any indirect association which may be introduced by 
the correlation among the variables themselves; i.e. to 
calculate the coefficients of partial correlation between 
each of the infant death rates and any one of these factors 
for constant value#of the remaining two. In deducing the 
partial correlations, the number of domestic servants per 1000 
population has been taken as the measure of environment. The 
results are given on Table 36.
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Table 36, Showing the Coefficients of Partial Correlation,*
V 1 4 . 5 9  = ,195+.099 
T15.49 = .404+.086 
T19.45 = .050+.103

7"24.59 = .159+.100 ^ 3 4 . 5 9 * .524±.075
T'25.49 = .3091.093 735.49 = .3481.090
T'29.45 =-.4171.085 739.45 =-.3781.088

These coefficients suffice to show that the important 
factor in determining still birth mortality is the quality 
of obstetrical aid in childbirth. Maternal health shows 
a slight but insignificant positive relationship, and 
environment none at all.

The neo-natal death rate shows about equal relationship 
with environment and the maternal mortality rates in 
childbearing; but the health of the mother is not significant 
ly related to the mortali## rate at this period of infant 
life.

The post-natal death rate is most closely connected with 
variations in the health of women and somewhat less so with 
both environment and the total maternal mortality rate in 
childbed. It will also be noted that the partial 
correlation between the post-natal death rate and maternal 
mortality rate for constant values of environment and 
maternal health is of the same order of magnitude as that 
found for both the neo-natal and the still birth rate.
That there should be such a high residual correlation with 
the mortality of women in childbearing and the infant 
death rate at this stage of life is certainly contrary to 
what would have been predicted. Wesshould expect that the 
effects on the mortality of infants of the quality/as the j 
age of the infant increases; but from thej^results it would 
appear that this is not so. There are two possibilities, 
however, which must be borne in mind in this connection.

* The subscripts are ;-1. = Ante-natal mortality 4.= Death Rate Females 15-45
2. = Neo-natal mortality 5.= Maternal Mortality Rate
3. = Post-natal mortality 8.= Domestic Servants per 1000Population
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(l) In places where many women lose their lives in child­
bed, many more are rendered invalids for a time from the 
effects of causes which they managed to survive, but which 
killed others, and because of this many infants must be 
left without proper maternal care. (2) The total death 
rate of women in pregnancy and parturition is being used 
here as a measure of tne quality of the assistance provided 
for the mother during pregnancy and in labour; but, as has 
already been pointed out, it is only a rough measure of this 
factor, and we must not overlook the fact that it may equally 
well serve as a measure of some other factor which is 
associated not only with deaths of women in childbed, but 
also with some causes of infant deaths. For instance in the 
present case, it might be suggested that some infant deaths 
late in the first year of life may he dependent on the 
proximity to competent medical assistance. Gases such as 
these can easily be adduced. So that here it is quite 
possible that the correlation may simply demonstrate a 
relationship between deaths which are preventable by timely 
medical intervention. But, before considering either of these

!ipossibilities, it seemed advisable to enquire if similar |
results would be produced by taking the mortality rates in 
childbed from causes other than puerperal sepsis as indicative 
of variations in the obstetrical facilities. Consequently 
the partial correlations have been recalculated using this 
variable instead of the total maternal mortality rate, and 
these are given on Table 37.
Table 37, Showing coefficients of partial correlation.*
% 4 . 7 9  = .172±.099 
T'17.49 = .546±.072 
"<19.47 =-,021±.103

■<24.79 = .135+.101 "<34.79 = .552±.071
"<27.48 = .4241.084 <37.49 = .1941.099
<29.47 =-.4681.080 <39.47 =-.3561.090

*ïhe suBecripts are ;-
1 = Ante-natal mortality 4 - Death Rate Females 15-45
2 = Neo-natal mortality 7 = Death Rate fpom Causes in

Childbearing less Puerperal
Sepsis

3 = Post-natal mortality 9 = Domestic Servants per 1000
Population
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From these it will be seen that the coefficients 
involving this portion of the maternal deathsrate are now 
higher in both the ante-natal and neo-natal mortalities, 
but with the post-natal mortality the correlation has 
now no statistical significance. It may be concluded, then, 
that the provision of assistance to pregnant and parturient 
women is in counties reflected on the still birth «ate and 
slightly less so on the neo-natal mortality rate, and that 
after approximately the first month of life, the effects of 
this factor cease to show any significant relationship with 
the death rates of infants.

Among infants born alive, it is to be noted that 
environment plays a greater part early in life than does the 
health of the mother, which at this period of infancy is 
apparently of no great importance, whereas after the neo­
natal stage of life has been passed, the health of the 
mother would appear to take slight precedence over environ­
mental influences.

Finally it remains to be determined what is the sum
total effect of these three variables on the death rates at
èach of these three periods of infant life. Adopting Yule’s
(1922) notation, the multiple correlation coefficients
between each of the infant death rates and these three
factors have been calculated and are given on Table 38.
Table 38. Showing the Coefficients of Multiple Correlation.

R i .459 = .403±.086 
R2.459 = .556±.071 
R3.459 = .698±.053

The coefficient is smallest for the still birth rate, 
slightly greater for the neo-natal death rate and greatest 
for the post-natal death rate. A similar result is obtained 
if, instead of using the total maternal mortality rate, we 
use the death rates from all childbed causes less puerperal
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sepsis. These are given on Table 39.
Showing the Coefficients of Multiple Correlation.

R 1.479 = .483±.079 
K 2.479 = .585±.068 
R  3.479 = .681±.055

An insignificant increase results in the total 
coefficients for the still birth and neo-natal mortality, 
and an equally insignificant decrease with the post-natal 
death rate.

Assuming that variations in eahh of these three variables 
are capable of being to a great extent eliminated, in the 
case of environment by suitable administrative measures and 
in the remaining two, the health of the mother and the 
quality of assistance provided for the mother at the birth of 
the child, by organised medical efforts of control, these 
results snow that least of all can be hoped f&r from these 
factors in the case of still births, somewhat more with 
neo-natal deaths and most of all with the post-natal death 
rate. Although this is by no means a complete catalogue of 
all the conditions influencing infant life, and although the 
variables used here are, at their best, but imperfect measures 
of the factors we wish to investigate, these result* fully 
demonstrate that there is still a problem to be solved. By 
eliminating fluctuations in all of these three factors, the 
variations in the mortalities of infancy can only be reduced 
in the case of still births by 12^, neo-natal deaths 19^ and 
post natal deaths B7'̂ L So that even if this could be effected 
there still would remain appreciable differences in the rates 
of mortality in different parts of the countryî i and which are 
presumably determined by measurable causes.

Since data similar in all respects to those already 
examined for counties are available for the separate County 
Boroughs of England and Wales, the whole series of constants 
have been recalculated for these districts in 1921-23 for
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purposes of comparison.

The mean death rates at each of the three periods of
infant life and the variability in the distributions
throughout the country are given on Table 39.
Showing the Mean, Standard Deviations and Coefficients of 

Variation of the Three Infant Death Sates in County
Mean Standard

Deviation
Coefficient of 
VariationAnte-natal mortality 35.18 9.75 27.70

Neo-natal mortality 33.27 5.53 16.62
Post-natal mortality 49.52 13.19 26.63

Comparing these figures with those for counties, it will 
be noted that all the death rates are higher in large towns 
than in the country generally, but that the difference is 
greatest in the case of the post-natal death rate. In 
County Boroughs the death rate at this period is 30^ higher 
than in counties, whereas the still birth rate is only 13^ and 
the neo-natal mortality only 9^ higher than in counties. 
Evidently, then, the conditions in urban communities 
prejudicial to infant life are reflected most clearly on the 
post-natal death rate, less so on the ante-natal, and least of 
all on the neo-natal death rate.

With regard to variabilité in the rates of mortality, in 
County Boroughs the coefficients of variation of the ante­
natal and post-natal death rates are equal in magnitude, 
whereas in counties the post-natal death rate showed a 
slightly greater dispersion than the still birth rate. The 
neo-natal rate is only slightly more variable, both absolutely 
and relative to its mean value, in County Boroughs than in 
Counties.

The crude correlation coefficients between the three 
divisions of the infant death rate and the variables already 
referred to are given on Table 39.
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Table 39. Showing the Correlations between Each of the
Infant Death Rates and Certain Influential Factors 
in County Boroughs.

Ante-natal 
mortality

Heo-natal 
mortality

Poat-natal
mortality

Death Rate in 
Females 15-45

.241+.070 .4181.061 .■70’7T. '03T ■ ■
Maternal Mortality 
Rate

.386+.Û64 .3391.066 ■ .1331:072 -
Puerperal Sepsis 
Death Rate

.2801.069 ~ .1891.1)72 TLFSlTT/T "
Maternal Death 
Rate less Sepsis

.3191.067 .2441.070 "TI09T.073'-
Rooms per person -.3191.074 -.6121.047 “^ 7 1 1  . W T -
Domestic Servants 
per 1000 Population

r--.T711~.072' " -74371.060 -.5581.042

These results compare very well with those already found 
for counties, and, although in most cases the coefficients 
seem smaller, none of the observed differences are of any 
statistical significance.

Using the same notation as before, the partial correl­
ations are given on Table 40.
Showing the Coefficients of Partial Correlations in County 

Boroughs.*
<14.59
<15.49
ri9.45

.1361.073

.3591.065

.0301.074
y  24.59 
<25.49 
<29.45

.1731.072

.3121.067

.2611.069
r 34.59
< 35.49
<  39.45

= .4911.057 
■ .1061.074 
-.3931.063

Here again in all essential respects the series of 
coefficients agree with the previous series.

The total correlations are also of the same order of 
magnitude as those found for counties. These are given on 
Table 41.
Showing the Coefficients of Multiple Correlation.R 1.459 = .3081.067 

R  2.459 = .4051.062 
R 3.459 = .5941.048

* The suhsoripta have the game meaning aa in Oonntiea.
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Oonsequently it may be said that these findings give 
some support to the conclusions already reached.

In Urban and Rural Districts, returns of still births are
not available, but the constants have been calculated for the
neo-natal and post-natal death rates.
Table 42. Showing the Means, Standard Deviations and

Coefficients of Variation of the Infant Death Rates 
in

(a) Urban Districts. Mean Standard
deviation

Coefficient 
of variation

Heo-natal mortality 30.81 4.27 13.84Post-natal mortality 38.08 10.18 26.75
(b) Rural Districts.
Ueo-natal mortality 29.33 4.02 13.71
Post-natal mortality 31.63 a.42 29.74

As will be seen from Table 42, the rates of mortality in 
both period of infant life are higher in Urban that in Rural 
Districts, but that each of the death rates of these two 
aggregates of districts is lower than in County Boroughs.
Here again, however, it will be seen that the post-natal 
death rate is much more different in town and country than is 
the neo-natal death rate. Comparing County Boroughs and 
Rural Districts, the neo-natal rate is 13^ higher, but the 
post-natal death rate 5&fo higher in County Boroughs than in 
Rural Districts. Similarly the aggregate of Urban Districts 
shows a neo-natal death rate 5‘jo, and a post-natal rate 20^ 
higher than in Rural Districts.

The coefficients of variation of the neo-natal mortality 
rates tend to be slightly greater in towns than in rural 
district#, whereas the variability in the post-natal death 
rate tend# to diminish in passing from rural districts to 
large towns.
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The coefficient# of correlation are given on Table 43.
1“  .— ...
f Urban Districts Rural Districts
Ueo-natal
mortality

Post-natal
mortality

Ueo-natal
mortality

Post-natal
mortality

Death Rate in 
Pemales 15-45

.56ô±.070 .7721.042 .4231.084 .587+.067
Maternal Mor­
tality Rate

.308±.093 .3411.091 .3831.088 .5281.074
Puerperal Sep­
sis Death Rate

.043+.103 .1611.100 .1801.100 .3721.089
Maternal death 
Rate less 

Sepsis
.440±.083 .3771.088 .3811.088 .4361.083

Rooms per 
person -.529+.074 -.7751.042 -*5161.075 -.6291.062

Domestic Ser­
vants per 1000 

00pulation
-.5761.069 -.6481.060 -.4971.077 -.6291.062

Prom these it appears that there are no great differences 
from the results already found.

But the coefficients of partial correlation (Table 44) 
show some distinct differences.
Showing the Coefficients of Partial Correlation.
(a) Urban Districts.
T24.59 = .2291.097 
y 26.49 = .1421.101 
T29.45 =-.3231.092

f 34.59 
T35.49 
T39.45

= .558±.071 
= .084±.108 
=— .2601.096

(b) Rural Districts.
T 84.59 = .077±.102 
T 85.49 = .273±.095 
T29.45 =-.341±.091

f 34.59 
"f 35.49 
r39.45

= .1981.099 
= .4371.083 
=-.4541.082

Considering first the neo-natal death rates. In both 
Urban and Rural Districts there is a positive and significahA 
correlation with the index of environment, and these are of 
the same order of magnitude as already found both for countAss 
and County Boroughs. Also in both aggregates of disttictj 
health of the mother shows no significant relationship with 
the death rate at this period of life. With the total 
maternal mortality rate, however, the coefficient for Rural



-140-

Distriots is barely significant, but that for Urban 
Districts, although positive, is, with regard to its 
probable eraror, quite insignificant. These results, 
therefore, contrast with the previous findings.

With the post-natal death rates, differences are also 
noticeable. In Urban Districts all the coefficients agree 
with what has already been found. The index of naat«:^l ■ 
health shows the highest correlation, environment anemaller 
but apparently significant correlation, and the mortality 
rate of women in childbed,no relationship. In Rural District 
on the other hand, environment would seem to play a larger 
part than the health of the mother, which shows a positive 
but statistically insignificant correlation, whereas a 
definitely significant positive correlation is found with 
the maternal mortality rate in childbearing. A result 
similar to this was found for counties, but when, instead of 
the total maternal mortality, the death rate from causes in 
childbed other than puerperal sepsis was taken as the index 
of medical care of women in pregnancy and at childbirth, 
the final correlation became insignificant. Consequently 
all the partial correlations have been recalculated in 
County Boroughs, Urban and Rural Districts. These are 
given on Table 45.
Showing the Coefficients of Partial Correlation.

County Boroughs Urban Districts Rural Districts.
rs4.79 .191±.072 .180±.100 .0831.102
f27.49 .221±.071 .3781.088 .2851.095
T 2 9 .47 -.252±.070 -.3661.089 -.3421.091

T34.79 .498±.056 .5401.073 .2361.089
T37.49 .036±.074 .8411.097 .3241.092
f 39.47 -.39X±.063 -.2821.095 -.4361.083 !
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In County Boroughs, it will he seen that no difference 
is made in any of the coefficients by substituting this 
second index of medical care. In Urban Districts, the 
neo-natal death rate now shows a significant positive 
correlation with this index, and the remaining two factors, 
environment and health of the mother, show no significant 
changes in their relationships. With the post-natal death 
rate, the correlation with this second index of the quality 
of obstetrical supervision is greater than that found by 
using the total maternal mortality rate, although it still 
does not attain to the required standard of significance.

.In Rural Districts the neo-natal death rate shows no 
substantial differences from the results already found; 
but the post-natal death rate shows some slight change. The 
correlation with maternal health has been raised, but not to 
any significant degree; that with environment remains 
unchanged; but the association with the death rate of 
females from childbed causes other than sepsis, although 
somewhat lower than that which was found with the total 
maternal mortality rate, is still quite significant with 
regard to its probable error. Comparing the correlations 
with thmsrfactor in the three aggregates of districts, there 
seems to be a definite tendency for its value to increase as 
we pass from highly urbanised communities to scattered rural 
districts. A series of results such as this would, therefore, 
lead to the suspicion that this index of the medical 
supervision of pregnant and parturient women was also 
indicative of some other factor influential in infant life.
It has been suggested previously that, as this death rate is 
dependent on the proximity to medical care, a relationship
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such as this might arise where, in any group of districts, 
a part of the death rates depended on the rapidity with 
which competent medical skill could he summoned. The 
trend of this series of coefficients seems to he sufficiently 
definite to justify the assumption that some such 
explanation may suffice. If it be true, then it leads to the 
conclusion that in rural communities there is some portion of 
the post-natal death rate of infancy, due presumably to 
acute conditions, which could be prevented by the timely 
arrival of medical assistance, and that deathe such as these 
form an insignificant part of the death rates in urban 
communities.

The coefficients of multiple correlation for the two 
death rates, neo-natal and post-natal, in Urban and Rural 
Districts are given on Table 46.
Showing the Coefficients of Multiple Correlation.

Urban Rural
R 2.459 •632±.062 .568±.070
3.459 .790±.039 .749+.045

These agree very well both with one another and with those 
already found in counties and County Boroughs, the coefficients 
being in both instances higher for the post-natal than for 
the neo-natal mortality rates.

These results for widely different parts of the country 
are so generally consistent one with another, both with regard 
to sign and magnitude, that the inferences to be drawn from 
them may be stated with a reasonable degree of assurance.

The ante-natal death rate is definitely associated with 
the rates of mortality of mothers from causes of death 
peculiar to childbearing. A reservation must, however, be 
made in that the main cause of maternal death, puerperal 
sepsis, has no significant relationship with the death rate 
at this period of infant life. The size of the correlation
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between the two rates of mortality is, however, not of the 
order of magnitude whioh would lead to the belief that this 
was the only factor of importance in determining the height 
of the still birth rate. Although the results seem to 
justify the hope that increased attention to mothers during 
pregnancy and both at and after labour will be the means of 
reducing some causes of death of infants in ante-natal 
life, the actual saving of infant life at this stage will, 
in proportion to the total, not be very great,

Further, so far as our data can be trusted, the health of 
the mother and differences in environment or social status do 
not, when allowance has been made for variations in the 
childbearing mortality rates, appear to have any influence on 
the still birth rate. Although there is a significant 
correlation with maternal health, the partial correlation 
coefficients show that this is a secondary association due to 
the fact that both the ante-natal death rate and the general 
mortality of women of reproductive ages are related to the 
mortality rates of mothers in childbearing. These results 
are in accord with the findings of Bruce Murray (1924). The 
comparison of the weights and lengths of the offspring of 
primiparous women in the pre-war, war and post-war periods 
made by this author shows that the health and nutrition of the 
mother during pregnancy nas no effect on the state of the 
nutrition of the infant at birth, and that "the foetus lives, 
like a true parasitgb, regardless of the expense to the 
mother." It seems not unreasonable to conclude, then that 
external factors acting on the mother do not affect the 
infant's chance of survival prior to birtji.

The coefficients of multiple correlation show that the 
sum total effect of these three factors on the ante-natal
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death rate is not very large, and leads to the conclusion 
that a large part of this death rate would still remain, 
even if it were possible to remove the conditions which these 
indices measure, and which are prejudicial to the survival of 
the foetus.

The neo-natal death rate is also significantly associated 
with the death rates of mothers in childbearing, so that it 
seems justifiable to infer that some part of this early 
mortality is within the scope of an energetic medical sertice. 
Further, our results show that at this stage of life, changes 
in environment seem to be factors of importance in determining 
the height of the mortality rate. This finding would appear 
to be contrary to accepted opinion. Brend (1913), comparing 
the average death rates from neo-natal causes in various 
groups of social class, concludes that "the great bulk of these 
deaths are due to some obscure internal derangement of normal 
processes in the mother or infant which are either indepen­
dent of external environment or are due to some factor or 
factors in the external environment equally common among 
all classes under all circumstances." The figures quoted by 
Brend do, however, show a rise in the neo-natal mortality rates 
with descent in the social scale although the differences are 
not very great. But, as the present analysis shows, the 
variations exhibited in the mortality at this period of life a 
are not nearly so wide as those shown by the post-natal death 
rate. Consequently, provided the correlations with social 
status were equal, a simple comparison of the mean value in 
different groups of social classes will not show such striking 
differences with the neo-natal as with the post-natal 
mortality rates. Our results show that, in spite of the low 
variability in the neo-natal mortality, these small variations
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are alm©st as intimately connected with changes in the 
external environment as are the wider variations in the 
post-natal death rates. The only difference between the 
two is that for equal changes in environment the neo-natal 
death rate will not show a reaction as extensive as will the 
post-natal death rate. That is, although the correlations are 
almost equal, the coefficient of regression on environment 
of the neo-natal rate is lower than that of the post-natal 
rate. That a relation such as this should exist so early in 
infancy is by no means absurd. Even if it be true that at 
birth infants of all social classes are equally likely to 
survive if they could be placed under similar circumstances 
after birth, it must be remembered that the infant has 
suffered a audden and complete change in its mode of 
existence. In utero, all the functions characteristic of 
extra-uteri#life had been performed for it by the mother.
Its food is pre-digested and conveyed to the foetus in a 
form immediately available for assimilation, and aeration of 
its blood and the excretory processes are also carried out 
by the placental circulation and not by the foetal organs 
themselves. But examination of the ammiotic fluid has 
revealed traces of foetal urinary constituent#, and in 
obstructed delivery meconium may be passed from the foetal 
bowel, so that in all probability at term, foetal 
development has reached a stage when its organs are capable 
of performing the functions required in after-life. A 
comparison of the extra and intra-uteriiie environments, 
however^ shows that immediately after birth a sudden 
difference occurs. In utero, the foetus lies bathed in a 
fluid of almost uniform (body) temperature, whereas at birth
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it is expelled into a much colder athosphere. And it is 
obvious that the heat-regulating mechanism can have had no 
previous trial of its efficiency, as seems to be possible 
with the heart, kidneys and bowel. Thus it does not seem 
unreasonable to suppose that one of the important factors 
at this stage of life is the adequate conservation of the 
body heat of the new-born child. In this connection, some 
results recorded by Louisa Mcllroy (1925) are of extreme 

interest and importance. A series of babies at birth were 
cleaned with olive oil instead of by bathing, and it was 
found that these lost less weight after birth than did the 
infants who were bathed in the ordinary manner. Even better 
results ware found when, in addition to being oiled, the 
infant was transferred to a cot with warm blankets and hot 
water bottles. These results show that the loss of heat is 
an important consideration to the infant at birth. Thus it 
does not seem improbable that as our results show, 
differences in the environment into which an infant is born 
may be of no small importance.

The health and nutrition of the mother do not seem to be 
factors of any serious consideration in determining the 
fate of the infant in this early stage of life.

The coefficients of multiple correlation show that, 
together, these three factors can only account for 19^ of 
the variability in the neo-natal rates of mortality. Here 
again we must recognise the existence of other factors 
than these determining the chance of survival.

The causes of death in post-natal life seem to be those 
which are most amenable to control by administrative measures 
or organised medical effort.

At tnis stage, the health of the mother takes precedence 
over environment, whereas the effects of the obstetrical aid 
afforded to the mothers in childbearing have by this time
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worn off. It has also been suggested from a comparison of 
the results found for large cities and scattered rural 
communities, that in the latter there is a portion of the 
post-natal death rate, and this most probably due to 
urgent conditions, which could be removed if medical 
assistance were more readily available.

2. The Relation of Breast Feeding to the Mortality of 
  ______________________ _________ Infancy.

As has been remarked previously, it is impossible 
to taxe into account the effect of more specific factors on 
the life of the infant. The required data are not available 
for such a study. Since there is no statistical material 
with regard to the prevalence of breast feeding of infants, 
an indirect process of reasoning may be adopted to attempt 
an estimate of the effects of this factor on the mortality 
in infancy. For this reason, too much reliance cannot be 
placed on the results, and these must always remain 
subsidiary in value to the conclusions reached by means of a 
direct and properly controlled investigation.

The greatest value of breast, as opposed to artificial 
feeding on the mortalities of infancy is supposed to be 
manifested in the death rate from infantile diarhoea and 
other enteric disturbances. If we contrast the distribution 
of the deaths from this cause with that of the length of time 
for which breast feeding is carried on, we find that deaths 
from diarrhoea reach a maximum value at the fourth month of 
life, whereas the length of breast feeding, judging from the 
results of investigation in three great towns in Scotland, 
(Roel Baton, 1926) has a bi-modal distribution with peaks 
at the end of the first and between the sixth and ninth months 
Thus there is an entire lack of correspondence between the two
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ourvôs, the number of deaths from diarrhoea reaching a 
maximum at the time when the least proportion of babies is 
being weaned.

Further, the diarrhoea death rate is not confined to 
the peria</during which infants are breast-fed, quite an 
appreciable number of deaths from enteritis occurring in the 
second year of life.

Again, it is commonly stated, and is probably true, that
breast feeding is much less common in the upper than in the
lower social classes. Consequently there should be a lower
correlation between indices of environment and the death
rate from diarrhoea than with other cause groups of death in
infancy. The death rates from diarrhoea, infectious diseases
and diseases of the respiratory system have, therefore, been
calculated separately for the triennium 1921-23 in the
Metropolitan Boroughs of London, and each of these has been
correlated with several indices of environment and social
status. The results of this are given on Table 47.
Table 47. showing the Correlations between Indices of

social Status and the Mortality Sates from Diarrhoea, 
Infectious Diseases and Respiratory Diseases.

Diarrhoea Infectious
Diseases

Respiratory
Diseases

Rooms per Person - .é7±.Ô9 -.691.07 -.641.08
^ Living more than .72±.06 .751.06 .731.06
2 per Room
Domestic Servants per -.19±.12 -.301.12 -.331.11
100 Families
Crude Death Rate .511.09 .631.08 .551.09
from Tuberculosis

From these coefficients it will be seen that none of 
these three causesgroups of death can claim precedence over 
the others in the degree of assoddation with social or 
economic status. This result, therefore, while in no way 
depreciating the enormous superiority of breast over 
artifical methods of feeding, would seem to indicate that 
the superiority is not the result of the specificity of the
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eonstituents of breast milk as opposed to those in cow's 
milk or in artificial foods, but simply due to the greater 
amount of infection - the great drawback to artificial 
methods of feeding.
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3. The Oauses of Still Birth,

In this country there is no record of the causes of 
death among still horn infants in official reports. The 
following table, however, has been prepared from the 
admirable statistical returns of the Retherlands to show 
the causes of ante-natal deaths in that country. The 
figures are given separately for males and females, and the 
rates of mortality and the percentage frequency of each of 
the causes of death are given together. The births and 
deaths on whioh these rates and frequencies are based 
relate to the twelve years 1911-22.
Table 48. Showing the Proportional Frequency of, and the

Mortality Bate per 10,000 Live Births from Several 
Causes of Still Birth in the Retherlands 1911-22.

Mortality Frequency
Male J'emale Male Female

Syphilis "DTSU 0.64 1.44 1.81
Other General Diseases 0.83 ~D7TO ■."2.05 2.21
of the Mother. 
Habit Abortion 0.36 0.36 0.89 1.01
Albuminaria 1.42 1.46 3.52 4.08
Traumatism and 
Prolonged Labour 0.28 0.25 0.70 0.68
Placenta ÿraevia 2.84 2.50 7.02 7.01
Foetal Deformities 2.48 2.95.' 6.14 8.27
Premature Birth 7.11 6.Û4 17.59 16.93
Difficult Labour 4.76 3.32 11.77 9.31
Torsion and Compression 
of the Umbilical Cord

2.80 2.04 6.92 5.71
foetal Asphyscia 2.30 1.93 5.69 5.41
Üncïassified Oauses 1.74 1.52 4.31 4.26
Unknown Causes 12.91 11.90 31.95 33.33

All Causes 40.42 1 35.70 1ÙQ.ÜÜ

The grave objection which is most obvious in these 
figures is the large .proportion of foetal deaths in which the 
death is registered from unknown causes. The defect is one 
which prevent* accurate comparison with any figures collected 
from a more accurate source, such as a hospital, in which 
the investigator in all probability will combine clinical
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examination of the pregnant woman with post-mortem examination 
of the dead-born foetus. The proportion of deaths from 
unknown causes in this series is probably the result of the 
two factors; (1) that many of the women have not been seen by 
either a doctor or midwife before the infant was born, and
(2 ) that post-mortem examinations are seldom, if ever, carried 
out in general practice.

If the defect in these figures were solely due to the 
fact that in all these cases the mother had not been attended 
until after the child was born, by distributing these deaths 
from unknown causes to eacn of the known cause groups 
according to the proportional frequency of each of these, a 
fair degree of comparability between these figures and more 
accurate statistics might be obtained. But since this is not 
the sole cause of such a proportion of unknown deaths, this 
procedure must obviously be wholly inaccurate, since this would 
amount to the assumption that all causes of foetal death were 
equally easy to diagnose - an extremely improbable assumption. 
On the other hand, these figures are of some value as a general 
guide to the most important causes of foetal death in a random 
sample of the total population. More accurate investigations 
normally afford a biassed view of the relative importance of 
certain causes of death, due to selection of material. The 
type of selection will depend on the source of the data.
Hospital statistics would be weighted in favour of foetal deaths 
from causes which endanger the life of the mother. Consequently 
these causes which endanger the lives of both mother and foetus 
in utero will be over-represented as causes of foetal death as 
compared with the frequency pertaining to the general 
population; whereas foetal deaths due to conditions proposer to 
the foetus, which cause neither disease in the mother, nor 
difficulties in delivery from disproportion between the 
presenting part and the maternal pelvis, will be under­
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represented. That this is the case can he shown by a 
comparison of the proportion of foetal deaths from a 
complication such as torsion of, or pressure on the 
umbilical cord. This condition will cause no difficulty 
to the mother, and consequently should be under-represented 
in a hospital population of still births. In a recent report 
by Holland and Lane-Qlaypon (1926), in 41 out of 1673 dead-bor 
infants, the death was due primarily to this complication.
In the figures quoted here forr the Retherlands, 5219 of the 
total 81773 still births were due to the same cause. In the 
former case the proportion, therefore, is 2.45^, in the latter 
6.38^. that is more than double the proportion from this cause 
are found in the general population as compared with a 
selected hospital population. The group comprising foetal 
deformities does not offer the same grounds for comparison, 
because, although many of these are due to hydrocephalus and 
the #bstirtLctgon resulting from the excessive size of the head 
in many instances causes interference with labour, other 
deformities, such as congenital cardiac malformations, will 
cause no obstruction to delivery; so that congenital 
malformations will only be included under causes of foetal 
death which also endanger the life of the mother provided 
that an excessivd proportion of deformities are those causing 
obstruction to delivery. Actually in the Retherlands 
statistics, the proportion due to foetal deformities is 7.08^ 
whereas in the report by Holland and Lane-Glaypon 8.25$^ of the 
total still births were from this cause.

The total still births rate in the Netherlands for these
12 years (irrespective of sex) is 3.90 per 1000 live births,
as compared with the rate for England and Wales/in the ante-

/ 3'fl
natal loss of life in these two countries.

The death rate of males from all causes is 13^ greater 
than that of females.
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 ̂ For individual cause groups, the greatest proportional 
excess in the male death rate is in the group "difficult 
labour", and this followed closely by the death rate from 
pressure on or torsion of the umbilical cord. The former 
group shows a death rate 43fo higher in males than in females, 
the latter 37^ excess in males. These figures would appear 
to give support to the view that the greater size of the male 
head is probably a cause of some greater difficulty in labour 
than there is withaa female birth. The other group of causes 
of death in which such a factor might be revealed is the 
relatively unimportant cause, "traumatism and prolonged labour" 
in which, however, the male death rate is only 12^ in excess 
of the female. The sole cause of death in which females have 
a fairly large excess death rate is from foetal deformities, 
in which the male death rate is 16/̂  lower than the female. The 
doubtful figures far deaths from syphilis give a rate 9^ lower 
in males than in females; but, as in this country, probably 
little reliance can be placed on these figures.

With regard to the relative importance of the causes of 
death, leaging out of consideration the deaths from unknown 
causes, premature birth claims the greatest number of the 
deaths both in males and females. Difficult labour is the 
second chief cause of death, and is followed closely by 
Placenta praevia, and foetal deformities. Torsion and 
compression of the cord accounts for 6.4^ of deaths, and 
albuminuria for only S.l^i

It will then be seen that many of the causes of foetal 
deaths are also important causes of maternal deaths, and 
gives reason for the belief that the further extension of care 
to pregnant women will result in benefit for both the mother
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and child. But if, as seams probable, the majority of the 
group of unknown causes are not associated with maternal 
distress (if so they would be included under difficult 
labour or some similar category), and noting the large 
proportion of deaths from premature birth and foetal defor­
mities, the latter being outwith human control, it would 
appear that even with the best obstetrical services in the 
world, a high ante-natal loss of life will always remain. 
Hospital statistics in this connection are apt to produce 
a too optimistic outlook, since, as has been shown, these 
contain an undue proportion of foetal deaths from causes in 
which obstetrical supervision would benefit both mother and 
child. This results from the selected population studied.
But the figures given here afford reason for some scepticism 
as to the advantages to the foetus of increasing attention to 
the mother.

4. Visceral Variability in Foetal and Infant Life.
In most statistical investigations of the mortalities in 

infancy, prohhbly more consideration is given to the effects of 
external factors acting on the infant than to the changes which 
take place in the infant itself as growth proceeds. Brownlee 
(1917), from a study of the mortality rates at ages from 
various causes of deaths in infancy and childhood, has shown 
that these obey certain definite laws, and his results serve to 
emphasise the importance of further exploration of the changes 
in the physiological processes of the developing child.

The biometric constants relating to man have in the past 
been practically always confined to the adult period of life. 
Visceral and skeletal measurements and interrelationships at 
this period are fairly well known; but until recent years little
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Interegt seems to have been taken in the foetal and early- 
infant stages of life. Signs are not waiting, however, 
that the defect is being appreciated. Holland (1922), in 
a part of his investigation into the causes of foetal death, 
published data with regard to the or^an weights of fixe 
viscera, in addition to body weight and length and placental 
weight in a aeries of dead-born infants collected from 
several lying-in hospitals. The total series of 300 foetuses 
are divided into three sets (l) foetuses examined in the 
fresh state, (2) those born macerated, and (3) a small group 
of syphilitic foetuses. Since the adtolytic processes 
associated with maceration affect the organ weights to varying 
degrees, depending for the most part on the enzyme content of 
the organ, and since such data can throw no light on the 
anatomical differences in health and disease, the shorf series 
of foetusas born and examined An the fresh state are only 
considered here.
1. Visceral Variapillty in Foetal Life.

A difficulty which confronts any investigation of this 
kind is that analysis can only be carried out on the 
statistics of dead infants, so that it As essential that the 
statistical constants be compared with some control series. 
Since we obviously cannot know what is the degree of variation 
in the viscera of living healthy foetuses and infants, an 
attempt must be made to obtain the closest approximation to 
this. From the already short series of 141̂  fresh foetuses,
71 of these, in which the cause of death was prolonged labour, 
instrumental delivery or torsion of or pressure on the cord, 
have been extracted as a presumably normal series. This 
selection is, of course, open to the objection that most of 
these causes of death are probably associated with some pelvic 
deformity of the mother causing dystocia, so that the 
selection may be one of a series of foetuses from mothers
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whose general health is below the average. But it is the 
nearest approach to normality which can be extracted from the 
data, and, if our previous results can be trusted, the health 
of the mother does not appear to be of any significant 
importance in the life of the ànfant at this state.

The analysis of these data will be confined to a 
discussion of (a) the relative variabilities in the foetal 
organs of the "normal" and to&al series, (b) a comparison of 
foetal with adult visceral variability and (c) the differences 
in the variation of the se^^es.
(a) Table 49 contains the coefficients of variation in the

two series.
Showing the Coefficients of Variation for certain Bodily 
characteristics of the Foetus (a)"normal" series, (b) Total

Series.
(a) "Normal" (b) Total

Body Weight 25.56 31.51
Body Length 9.05 10.67
Thymus 43.79 47.32
Liver 33.59 37.62
spleen 35.43 56.48
Suprarenals 33.65 41.47
Kidneys 30.24 34.79

In the normal series the thymus is the most variable 
organ and the kidney the least variable. Body weight and body 
length show less variation than does any of the viscera.

In the total series, the spleen takes precedence over the 
Thymus in variability, but the other organ weights show no 
change in their position relative one to another. Comparing 
the two series, it will be seen that in every instance, the 
variation is greater in the total than in the normal series.
The excess is more marked with body weight than with body 
length. Among the viscera, the spleen would appear to be the 
organ which suffers the greatest change in disease. The 
suprarenal glands are also greatly affected, and the liver, 
kidneys and thymus show the smallest changes. There is, however,
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an obvious objection to the above comparison. Our normal 
series consists of foetuses which have survived until full 
time and consequently are all of approximately the same age, 
whereas the total series consists of foetuses who have 
reached a stage of viability but whose ages differ more widely 
(although not to a very great degree). So that we have been 
comparing two groups of foetuses in one of which differences in 
age are so relatively small as to be negligible, whereas in the 
other, differences in age may be of great importance, since 
in the few months proceeding full time, the foetus is growing 
very rapidly. I have therefore proceeded a stage further and 
calculated the coefficients of variation for constant body 
weight and length. This will remove as far as possible the 
limitation in the previous comparison. The new coefficients 
are collected in Table 50.
Table showing the Visceral Coefficients of Variations for 
Constant Body Weight and Length.

(a) "Normal" (b) Total
Thymus 35.46 40.39
Liver 19.61 20.16
Spleen 28.72 58.88
suprarenals 29.41 33.62
Kidneys 26.80 26.78

Except in kidney weights, the normal series still show a 
less degree of variability than does the total series. It will 
also be seen that the liver is not affected to any significant 
extent in passing from a normal to a diseased population of 
foetuses. Further, the spleen still shows the greatest reaction 
in disease. The twsr iuetless glands, thymus and suprarenals, 
are affected approximately to the same degree.

(b) The variability in the Viscera of foetusus may now 
be compared with the following table from Pearl (1905 ), 
showing the coefficients of variation in the adult "healthy" 
and "hospital" populations. In all the comparable data, it 
will be noted that the foetal organs show a much wider range
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relatively than do all the organs of healthy adults except the
spleen. From this table also we see that, in comparing a
healthy and a diseased population, the differences in
variability produced by disease in adult life are much greater
than are those found in the two foetal series &&ven here.
Table 51. Showing the GoefficiAnts of Variation in "Healthy" 

and "Hospital" Populations (Adults)
(a) Healthy (b) Hospital

Liver 14.80 21.12
Spleen 38.21 50.58
Kidneys 16.80 24.63
Body Weight 10.37 -
Body Length 3.99 —
Heart 17.71 32.39

Since chronic diseases affect the organs to a greater extent 
than acutely fatal illnesses, we must conclude either that 
diseases affecting the foetus in utero are rapidly fatal 
conditions which allow but little time for the production of 
gross changes in the organs, or that the foetus is already in 
such an unstable condition physically that any untoward 
niroumstance of however slight a character rapidly upsets the 
normal processes.

The results of the above comparison, therefore, dead
to the conclusions that the foetal viscera are extremely
variable both $n health and disease; that disease affects the
foetal organs to a less extent than does disease in adult life,
and that foetal death from disease occurs very rapidly.
(o) The coefficients of variation for the sex&8% are given 

on Table 52.
Showing the Coefficients of Variation for the Sexes in the 
Total Series of Foetuses.

Male Female.
Body Weight 34.73 24 «38Body Length 11.50 8.99
Thymus 53.07 41.06
Liver 38.43 31.93
spleen 63.42 34.89
Suprarenals 40.54 40.35
Kidneys 35.38 33.75

These show that the male foetus in every instance exceeds
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the female in variability and, although here againthe 
differences are small, the uniformity in the series is sufficient 
ly striking to warrant the conclusion that the male at this 
stage of life is really the more variable. Pearson (1877 ) 
has shown that in adult life the female is slightly more 
variable than the male, and this he attributes to a relatively 
less intense struggle for existence. This explanation is 
obviously insufficient to account for differences in variability 
in intra-uterdle life. The extremely high variability of both 
sexes ih foetal life, however, can probably be explained on this 
assumption. Before birth, the foetus is a parasite, not 
depending on its own organs for carrying out the functions 
required of them in post-natal life, so that the organism has 
little need of them at this early stage, and it would appear 
"that each organ has a life and growth of its own, irrespective 
of the needs of the organism as a whole." The lack of any 
struggle for existence, therefore, would appear to be reflected 
on the physical characters of the foetal viscera.
2. Visceral Variability in Infancy. From data collected by 
Professor Turnbull in the Pathological Department of the 
London Hospital, and to which I have been allowed access, a 
series of coefficients of variation have been calculated for 
certain organ wAèghts and for body weight and length in the 
first year of life to show the changes that occur during this 
period. The data available are insufficient to extract from 
them a "healthy" series at each of the ages under one year, so 
that the vast majority of these infants have died from some 
disease processes. Still the short comparison which it has 
been possible to make reveals certain point# of interest.

The coefficients of variation are given on Table 53.
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Table 53. Showing the Coefficients of Variation at 
Several Age Periods in Infant Life.

(a) Males.
Under 
1 week

1 week- 
1 month

1-3
months

3-6
months

6±9
months

9-12
months

Body weight 31.34 34.45 30.44 28.79 29.59 27.89
Body Length 9.35 8.10 9.19 8.56 8.62 9.27
Hea[t 40.35 47.31 40.35 35.58 32.67 32.67
spleen 70.31 91.21 82.83 63.37 76.89; 52.02
Kidneys 40.48 50.86 42.44 36.86 31.91 29.03
Thymus 61.88 74.77 102.51 85.42 98.98 78.79

(b) Females.

Body Weight 32.93 28.96 26.84 31.90 33.64 25.43
Body Length 9.48 9.36 9.16 9.18 9.56 8.47
Heâ t 51.90 43.66 46.91 42.21 33.90 31.90
Spleen 52.68 73.79 105.45 76.54 59.99 57.02
Kidneys 52.84 45.49 49.71 . 42.66 33.97 26.25
Thymus 59.05 74.43 87.43 93.91 85.22 88.01

In nearly every instance the coefficients are lower both 
in males and females in the first age period (foetuses and 
deaths under 1 week) than in the immediately subsequent 
group. The values given for this early age compare reasonably 
will with the values given already fwr male and female foe­
tuses. After the first week, the variability shows a general 
tendency to decline as the infant grows up. Irregularities 
in some of the age groups are apparent, especially with the 
thymus and less so with the spleen, but the variability 
at the end of the first year of life has become less than it 
was in the first month with the other organs. And further, 
when it is remembered that the older the infant the greater 
becomes the chance of death from some chronic condition, 
and therefore that, other things being equal, the variability 
should increase with age, it would be even more likely that 
the decrease represented in these figures is smaller than 
what actually does occur. With regard to the lower 
variability in the first week of life as compared with later 
ages, it is in all probability not a real phenomenon because
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all of these deaths are from accidents of birth, and 
consequently these cases really represent a more or less 
"healthy" population, so that the series of foetal deaths and 
deaths under on# week are not really comparable with those 
occurring later in infancy, which are due chiefly to 
bronchopneumonia or gastro-ënteritis.

In this series no constant differences in the sexes can 
be demonstrated. From the foregoing analysis, then, it may 
be concluded that the variations in infant viscera tend to 
become smaller as age advances. Under a given environment, 
according to Greenwood (1904), high variability is indicative 
of instability, and he has shown that this is typical of the 
diseased state in adult life. To this it seems justifiable 
to add that high variability is also characteristic of certain 
phases of life, diseased conditions entirely apart. Instability! 
in this sense is apparently present at puberty. It is also a 
feature in ante-natal life^in which the male is probably more 
unstable than the female. In infancy, too, instability is 
evident, and, as the infant continues to grow, part of this 
wears offgradually.
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Summary and Conclusions.
In this section an attempt has been made to determine 

the relative importance of several factors on the mortality 
rates of infancy. In view of the differences in the rates at 
the several ages under one year and of the differential 
decline in these rates within recent years, it has been 
suggested that for any complete consideration of the death 
rates in infancy, some subdivision of the rate, either of a 
biological or temporal character, must be effected, and each 
of these subdivisions examined separately. The infant 
mortality rate has been treated in three broad categories, 
namely the ante-natal, neo-natal and post-natal death rates; 
and it has been shown that each of these depends on 
different factors.

Considered as death rates per unit of time the neo-natal 
rate is much higher than at any other period Af life. The 
ante-natal death rate is much lower than this, and the post­
natal rate lowest of all.

In relation to these rates, the influence of three, 
presumably important, factors have been measured. These are;-
1. The provision of skilled attendance to mothers in 
childbed.
2. The health of the mother, and
3. Environmental and social conditions.

The indices used as measures of three variables and thatr 
limitations have been pointed out.

Our results show that, of these factors, only the 
provision of skilled medical assistance to mothers in 
childbed is of importance in connection with ante-natal 
mortality. The general health of the mother and external 
environmental conditions have no direct influence on the 
death rate at this period of life. The magnitude of the 
correlation, still leads to the further conclusion that a
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great part of the still hirth rate is not to he controlled 
hy improvements in even all of these factors.

The neo-natal death rate is related both to variations 
in external environment and in the obstetrical assistance 
to mothers in childbed. At this stage of life, again, the 
health of the mother has no substantial influence on the 
death rate. External surroundings and the quality of the 
obstetrical assistance afforded to the mother are of 
approximately equal importance in determining these rates; 
but here again the conclusion is advanced thtt4 the greater 
part of the death rate at this stage of life is outwith human 
efforts of control.

The post-natal death rate seems to offer the greatest 
scope for administrative proeeedures. In this case the health 
of the mother would appear to come first in order of 
importance, environment also is of some importance, whereas 
the effects of variations in obstetrical services have now 
ceased to be reflected on the mortality of infancy.

In isolated rural communities there is a part of the 
post-natal death rate which could be eliminated by the 
speedy arrival of skilled medical assistancd.

Uo data are available to attempt an evaluation of the 
influence of any specific factors on the rates of mortality; 
but an indirect process of reasoning has led to the suggestion 
that the superiority of natural, as opposed to artificial 
feeding in its effect on the mortalities of infancy is rather 
due to the increased risks of infection in artificial feeding 
than to any speoficity of the constituents of human milk, 

foreign statistics have been collected and analysed to 
enquire into the causation of still births. An obvious 
defeat in these was pointed out, namely the large proportion 
of deaths due to unknown causes. A comparison of these
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figures with those collected from several maternity hospitals 
has shown that hospital figures give a biassed view of the 
problem. The proportion of deaths due to causes in which the 
life of the mother as well as that of the foetus is endangered 
is greatly magnified, and consequently will produce a too 
optimistic estimate of the amount of amelioration which will 
result from increased attention to pregnant and parturient 
women. The statistics which havd been given in this section 
show that in a reàg:ly random sample of the population only a 
small proportion of still births are the result of causes 
which can be controlled by this method, and that the chief cause 
of ante-natal death are developmental defects of the foetus and 
prematurity.

A short st-tjtjfc has been made of certain statistic* - 
anatomical features of the foetus and infant. From this it has 
been inferred that the foetus is physically in a state of 
extreme instability, that the conditions which kill in utero are 
rapidly fatal to the foetus, and that this instability is a 
somewhat more prominent feature in the male than in the female. 
As infancy advances, visceral variability decreases steadily, 
so that it would seem probable that some time is necessary for 
the foetus to adapt itself toità new mode of existence after 
birth. This state of unstable equilibrium in early life may 
provide some reason for the higher mortalities at these ages.



-165-

gart 71. General Conclusions.

Attention has been drawn in the foregoing analysis to 
the effects on the risks of dying from any cause in childbearin 
which are produced by changes in the mother hersélf.

A simple arithmetical process, described in Part 1, has 
sufficed to overcome one of the defects of our national 
system of birth registration. In this country births are not 
given according to the age of the mother; but a sufficiently 
accurate distribution may be effected by the use of foreign 
fertility rates. A comparison between the results of the 
two methods of distributing the births has shown that, although 
illegitimate births found only a small proportion of the 
total, their propter assignment according to ex-nuptial 
fertility at ages is a matter of no small importance in 
assessing the relative risk of death to mother of different 
ages.

Each of the cause groups of maternal deaths have been 
shown to bear certain definite relationships with age. The 
more important causes of deaih tend to show an excess in the 
rate in young mothers at the beginning of reproductive life, 
after which the mortality rate falls to a minimum at ages 
20-25, and thereafter gradually increases till the end of the 
procreative period. In general, the death rate at the end of 
life is higher than that a6 the beginning of life. Puerperal 
convulsions is the only exception to this rule ; but it has 
been shown that, when the death rates at ages from this 
cause are based on primpparous instead of total births, the 
distribution according to age is the same as that of the 
other important causes of death. The remaining and somewhat 
less important causes of death follow a slightly different 
course. These tend to increase steadily as age advances, 
without showing any excess in the first quinquennium.

Several conditions which may have a relation to the
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observed age distribution have been discussed; and it has 
been shown that the excessive change-s of primiparfous 
births cannot of itself account for the skewness of the 
regression djn age. The general death rates in women of 
childbearing ages from causes other than those connected 
with reproduction were then examined; and it was found that 
a close parallelism existed between the two rates of 
mortality. The possibility of an optimum period for 
reproduction was considered; but the general conclusion 
reached was that, apart from the excessive dangers of 
primiparity and the adverse selection which has been shown to 
exiwt in the youngest group of married women, the death rates 
would probably increase steadily with age.

The superiority of age-specific over crude rates of 
mortality has been amply demonstrated by the fact that a 
decline of nearly A t h e  puerperal death rate in the age 
group 15-20 has occurred, and a less important change in the 
second quinquennium of reproductive life. Both of these 
changes have been obscured by the use of crude rates of 
mortality.

Similarly a rate Üncorrected for parity has been shown 
to lead in some instances to pessimistic estimates of the true 
changes in the death rates. Here it has been shown that the 
decline in the death rate from eclampsia has been in part 
obscV’t'ed because of the decline in the birth rate causing an 
increased proportion of priraiparous births. Erom foreign 
statistics, a simple linear relationship has been shown to 
hold between the height of the birth rate and the proportion 
of first-born children, and from this regression equation, it 
has been possible to demonstrate that the true decline in 
deaths from eclampsia is really about 50^ greater than id 
shown by the use of uneorreoted rates of mortality.
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Thes© changes in the rates of mortality have been brought 
into relation with the changes which have occurred in the 
health of married as compared with that of other women. The 
youngër married women are now a much healthier sample of the 
general female population of the same ages than they were 
previously; and the correlation between the two death curves 
has led to the assumption that part at least of the puerperal 
mortality is determined by the general health of the parturient 
In Part II, an attempt has been made to give a quantitative 
estimate of the effects of differences in the age and of 
differences in the health of reproductive females on the death 
rates in childbearing.

The age of the mother has been shown to have no significan 
influence on the variations in the maternal mortality rate in 
the counties of England and Wales. The age distributions of 
the female populations at childbearing ages are not sufficiently 
divergent from one another to make any substantial difference 
in the crude rates of mortality.

The health of the mother, as measured by the death rates 
in females aged 15-45 from all causes other than those 
connected with childbearing, does, however, exert a 
significant influence on the childbearing mortaitiy rates. 
Certain peculiarities in the.regression line have led to the 
further conclusion that these rates are also substantially 
affected by the obstetrical services available in any district. 
By comparing the results found for different parts of the 
country and in the same districts at different epochs, it has 
been shown that the relationship between the health of the 
mother and her chance of dying in childbed can be obscured 
by the introduction of varying degrees of medical supervision. 
The further conclusion has, however, been demonstrated, namely 
that no great advance has been made in the attempts at control 
of the death rates in maternity within recent years.
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The effects of the proximity to skilled obstetrical 
assistance in childbed have been shown to affect different 
causes of death to different degrees. By further provision of 
lying-in hospitals and of other measure of control, deaths from 
eclampsia and phlegmasia alba dolens should react most 
favourably, and puerperal sepsis and accidents of pregnancy least 
of all.

The assumption that the correlation between the maternal 
mortality rate and the death rate from all other causes was 

in reality a relation between health of women and the death 
rates in childbearing has been tested by using another index 
of health; and the conclusion reached is that the health of the 
mother is the factor which has been measured.

The division of the causes of death, suggested by an 
examination of the correlation of each of these with the age of 
the mother, into (l) causes which depend to some extent on the 
health of the mother and iz) those which do not so depend, 
received some support from certain results deduced for the 
period 1901-03. The value of age-specific death rates has thus 
been amply demonstrated.

In Part III, the influence of social and environmental 
factors has been examined, and the results clearly show that, 
apart from an indirect association between maternal health and 
social status, there is no association whatever between 
adverse environmental conditions and a high rate of mortality 
in childbearing.

In Part IV, the effect on the prevalence of Puerperal 
sepsis of variations in the prevalence of streptococcal i 
infections diseases has been examined. The results are 
sufficiently consistent that the conclusion reached seems 
strictly justified, namely that, although close contact 
between a puerperal woman and a patient suffering from certain
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infectioua diseases probably does increase the chance of the 
woman developing sepsis in the puerperium, the variations in 
the prevalence of those infectious diseases is not a factor 
which determines to any significant degree the variations in the 
prevalence of puerperal sepsis.

In Part V, is represented an analysis of the mortality of 
infancy. As has been pointed out, this must be considered in 
separate stages of life. The conditions influencing the death 
rates in each of these stages of life which it has been 
possible to consider are (l) the quality of the obstetrical 
assistance afforded to the mother, (s) the health of the mother 
and (3 ) Social conditions. Of these, only the first seems to 
have any important influence on the ante-natal mortality rate, 
social conditions and the health of the mother are not related 
to the death rate in intra-uterbie life. The further 
conclusion which can be stated is that the greater part of the 
death rate at this period is independent of each of these 
factors.

The neo-natal death rate shows approximately equal 
relationship with the quality of obstetrical assistance in 
childbirth and changes in environment. The health of the mother 
seems to have no significant influence on the mortality at this 
stage of life, ^ere again a large part of the death rate is not 
amenable to control. '

In post-natal life, health of the mother takes precedence 
over environment in its relation to the death rate, and the 
effects of the medical care at childbirth by this time have now 
worn off.

The main causes of wtill births are those in which medical 
assistance will procure little or no amelioration. The causes 
which are apparently within the field of administrative control [j
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fwflpia but an insignificant portion of the total number of still 
births. This conclusion is contrary to the conclusions to be 
drawn from hospital statistics; but it has been shown that 
these give rise to biassed estimates of the amount of 
reduction to be hoped for by further provision of obstetrical 
assistance, because the selection of cases shows a greater 
proportion of those causes of death in which the life of both 
mother and infant is endangered than there is in the general 
population.

Evidence has also been produced to show that both in 
ante-natal ,and post-natal life, the infant is physically in 
a state of unstable equilibrium, and that being in such a 
state, it will respond more quickly to adverse external 
influences that will the more stable adult. This instability 
would appear to wear off gradually as age advances.

The bearing of the results of this study on the further 
efforts at the conservation of maternal and infant life seems 
fairly obvious. In any schemes for administrative refoima, 
in which it is impossible to include the whole universe under 
consideration, it is essential that our efforts should be 
concentrated on that part of the population in which the risk 
of death is greatest. It is improbable that, unless some 
radical change in the present system occur, all women can 
be afforded propoer medical attention throughout th£ftr 
pregnancy, during labour and in the puerperium. so that the 
following points must be taken into consideration in medical 
efforts at prevention;-
1* The relative importance of each cause of death.
2. The degree of success with which medical efforts, either

of a prophylactic or curative nature, are attended.
3. The age of the parturient woman.
4. The parity, and if multiparous, her previous obstetrical

history.
5. The general health of the woman.
6. The immunity to pyogenic organis/ms.
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‘ For obvious reasons, immunity can only be determined wit h 
some difficulty, but our results show that this is a factor of 
some importance in the chief cause of maternal death.

The bearing of each of these factors in determining the 
rate of mortality have been fully discussed. Of the methods 
of prevention which are suggested in dealing with childbearing 
mortality, ante-natal supervision seems to be the most hopeful 
proceedure. But since at present it is not possible to 
supervise all pregnant women, our efforts must be concentrated. 
This study suggests that ante-natal supervision would reap the 
greatest success with the minimum expenditure of time and money 
if it were confined mainly to primiparae. The diseases which 
occur early in pregnancy (abortion, ectopic pregnancy etc.) are 
apparently very little amenable to control by ante-natal 
examination, and in any case these form but an insignificant 
contribution to the total death roai. The greatest benefit 
from this proceedure is like to be produced in the death rate 
from eclampsia - the second chief cause of death in child­
bearing, The majority of these cases occur in first 
pregnancies, so that by supervision of primiperae the majority 
of these deaths could be eliminated, further, deaths due to 
accidents at birth, in which osseous defects in the pelvis are 
the primaiy causes in many instances, could be reduced, and 
these women, should another pregnancy supervene, could be 
instructed to come in future for early medical examination.
The majority of the remaining causes of death cannot be 
foreseen by ante-natal examination, but in all these cases, as 
the present study shows, special precautions should be taken 
with older parturients.
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Appendix I. Showing the Factors for Correcting for Age in 
the Maternal Mortality Sates in the Counties of 

 England and Wales 1921-23_________________________

London 1.006 Hereford 0.992Surrey 0.975 Shropshire 0.992Kent 0.995 Stafford 1.013
Sussex 0.980 Worcester 1.002Hampshire 0.998 Warwich 1.006
Berkshire 0.986 Lincoln 1.002Middlesex 0.985 Nottingham 1.007
Hertford 0.981 Derby 1.011
Buckingham 0.985 Cheshire 0.993
Oxford 0.987 Lancashire 0.999
Northampton 0.997 York (W.H.) 1.002
Bedford 0.993 York (E.R.) 1.005Essex 0.997 York (N.R.) 1.004Suffolk 0.993 Durham 1.019
Norfolk 0.992 Northumberland 1.002
Wilts 0.991 Cumberland 1.003
Dorset 0.988 Westmorland 0.979
Devon 0.994 Mon&outh 1.021Cornwall 0.995 Sotith Wales 1.002
somerset 0.988 North Wales 0.983
Gloucester 0.997 Cambridge 0.992

Leicester 1.001



II

Appendix II. Showing (l) the Proportion of In-patients to 
Total Births, (2) the Mortality from
Puerperal Sepsis per 10,( 
the Mortality from Other 
of Pregnancy and Parturil 
in the Metropolitan Boroi

(1) (2) (3)
Battersea 6.6 15.1 21.0
Bermondsey 3.7 4.6 19.3
Bethnal Green 5.7 10.2 13.0
Camberwell 3.7 13.8 18.0
Chelsea 15.9 17.0 22.6
Deptford 1.8 16.5 10.0
Finsbury 12.1 16.3 22.2Fulham 4.9 16.1 18.7
Greenwich 2.8 14.0 12.6
Eackaay 4.7 16.3 11.7
Hammersbith 5.3 16.9 16.9
Hampstead 6.4 23.9 29.2Holborn 25.0 23.9 14.3
Islington 5.9 15.6 13.9
Kensington 11.0 20.3 14.9
Lambeth 11.8 15.4 18.4
Lewisham 2.5 16.0 16.9
Paddington 12.2 22.5 16.6
Poplar 3.9 18.0 13.2St.Marylebone 30.2 19.0 19.0
St.Paneras 14.6 15.8 15.8
Shoreditch 10.3 13.5 17.7
Southwark 9.3 19.3 15.9
Stepney 10.4 13.1 13.6
Stoke Newington 3.8 10.1 16.8
Wandsworth 3.6 14.1 17.7
Westminster 10.0 21.9 25.2
Woolwich 9.8 16.9 22.9
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Appendix III showing the Rates of Mortality per 100,000 
Births in the Ooxuaties of England and Wales 
in 1901-03, from (1) Puerperal Convulsions, iz) Placenta Praevia and Flooding, (3) Other 
Causes of Death in Childbed and (4) the Death 
Rate in Females 15-45 from All Causes less 
those due to Childbearing.

(1) iz) (3) (4)
London 22.9 39.1 98.3 47.6
surrey 26.2 56.1 89.8 39.6
Kent 28.9 52.2 118.2 48.4
Sussex 29.4 92.9 115.1 38.9
Hampshire 39.1 45.9 102.1 45.1
Berkshire 48.2 48.2 125.4 44.7
Middlesex 32.7 59.9 80.4 38.9
Hertford 28.4 51.1 102.2 32.6
Buckingham 22.1 80.8 110.2 36.1
Oxford 30.7 76.7 107.4 36.5
Northampton 61.2 72.1 111.7 43.8
Bedford 40.1 32.1 112.2 39.1
Essex 33.1 66.2 82.8 42.8Suffolk 24.8 74.4 138.1 43.4Norfolk 35.9 74.6 99.3 41.6Wiltshire 61.1 122.2 137.6 41.0
Dorset 84.8 49.4 120.1 40.1
Devon 57.8 100.6 119.8 46.1
Cornwall 93.8 98.3 120.6 39.1
Somerset 42.8 70.3 100.8 42.5
Gloucester 37.7 75.4 99.1 42.0
Hereford 25.1 25.1 226.3 42.1Shropshire 24.3 63.2 136.1 44.6
Stafford 34.9 78.4 110.2 48.9
Worcester 27.9 58.3 121.2 43.2
Warwick 27.4 73.8 101.2 47.9
Lincoln 60.6 95.9 141.4 44.1Nottingham 25.9 93.4 102.1 55.0
Derby 42.1 77.4 110.6 35.6
Cheshire 39.6 92.9 128.1 45.2
Lancashire 42.6 70.4 135.6 57.8
York (W.H.) 65.8 86.9 143.7 49.0
York (B.R.) 39.2 88.2 129.9 50.0
York (N.B.! 47.7 65,6 154.9 46.9
Durham 54.2 80.9 151.2 57.2
Northumberland 41.7 71.8 166.9 60.9
Cumberland 66.6 71.1 177.7 53.6
Westmorland 0.0 232.7 186.1 38.0
Monmouth 50.1 105.9 153.1 57.1
south Wales 74.6 97.3 188.2 58.8
North Wales 74.6 109.1 202.2 57.4
Cambridge 38.2 60.1 114.6 43.1
Leicester 37,9 65.8 123.9 41.2
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Appendix IV. Showing the Rates of Mortality in the Counties 

of England and Wales in 1901-03 from (l) All 
Causes less those connected with Childbearing 
per 10,000 Females 15-45,
(2) All Causes of Death in Childbearing per 
10 000 Births,
(3) Puerperal Sepsis per 10,000 Births.
(4) Childbearing Causes other than Sepsis per
10,000 Births.

(1) (2) (3) (4)
London 47.6 32.3 16.3 16.0
surrey 39.6 33.8 16.6 17.2
Kent 48.4 36.3 16.4 19.9
Sussex 38.9 39.8 16.1 23.7
Hampshire 45.1 31.4 12.7 18.7
Berkshire 44.7 38.6 16.4 22.2
Middlesex 38.9 31.7 14.4 17.3
Hertford 32.6 34.1 15.9 18.2
Buckingham 36.1 33.1 11.8 21.3
Oxford 36.5 39.8 18.4 21.4
Northampton 43.8 41.3 16.9 24.4
Bedford 39.1 32.8 14.4 18.4
Essex 42.8 33.1 14.9 18.2
Suffolk 43.4 34.3 10.6 23.7
Norfolk 41.6 37.1 15.8 21.3
Wilts 41.0 47.9 15.8 32.1
Dorset 40.1 40.2 14.8 25.4
Devon 46.1 48.4 20.6 27.8
Cornwall 38.1 48.7 17.4 31.3
Somerset 42.5 36.1 14.7 21.4
Gloucester . - 42*0 39.8 18.6 21.2
Hereford 42.1 41.4 13.7 27.7
Shropshire 44.6 37.4 15.1 22.4
Stafford 48.9 44.3 21.9 22.4
Worcester 43.2 29.1 18.4 20.7
Warwich 47.9 41.9 21.7 20.2
Lincoln 44.1 49.7 19.9 29.8
Nottingham 55.0 46.9 24.7 22.2
Derby 35.6 47.1 24.1 23.0
Cheshire 45.2 50.9 24.8 26.1
Lancashire 57.8 50.8 25.9 24.9
York (W.S.) 49.0 52.7 23.1 29.6
York (B.N. ) 50.0 48.7 23.0 25.7
York (N.R.) 46.9 44.9 18.1 26.8
Durham 57.2 50.1 21.5 28.6
Northumberland 60.9 46.3 18.2 28.1
Cumberland 53.6 56.4 24.8 31.6
Westmorland 38.0 60.6 18.7 41.9
Monmouth 57.1 59.2 28.3 30.9
south Wales 53.8 67.3 31.2 36.1
North Wales 57.4 63.9 25.3 38.6
Cambridge 43.1 34.4 13.1 21.3
Leicester 41.2 37.2 14.4 22.8



Appendix V. . Showing the Rates of Mortality in 1911-13 
from
(l) All Causes less those connected with 

childbearing per 10,000 Females 15-45. iz) Tuberculosis (all forms) per 10,000 Females 
15-45.

(3) Violence apart from Suicide per 1,000,000 
Females 15-45.

(4) All Causes of Death in Childbearing per
10.000 Births.

(5) Puerperal Sepsis per 10,000 Births.
(6) Childbearing Causes other than Sepsis per

10.000 births.
(7) Appendicitis per 100,000 Total Population in

(a) Counties (b) Metropolitan Boroughs
(d) Urban Districts and (c) County Boroughs, 
and (e) Rural Districts.

(a) Counties. (1) iz) (3) (4) (5) (6) (7
London 38.9 12.8 9.5 29.1 13.8 15.2 7.8surrey 27.7 9.1 6.2 33.1 13.2 19.9 8.8Kent 34.0 12.8 7.4 31.6 11.1 20.5 6.3Sussex 30.9 11.7 6.3 33.3 12.9 20.4 7.4Hampshire 34.4 13.3 5.8 35.2 11.8 23.4 7.8Berkshire 32.6 12.1 6.5 37.3 15.4 21.9 8.4Middlesex 30.8 10.3 7.1 30.8 13.6 17.2 8.9Hertford 28.9 10.0 7.7 32.4 13.6 18.8 6.2Buckingham 30.9 11.2 7.9 29.1 1 11.2 17.9 6.6Oxford 32.1 12.5 6.7 20.4 6.8 13.6 7.9Northampton 36.5 1 15.6 4.0 34.9 14.9 20.1 4.9Bedford 35.8 13.5 4.9 32.3 12.1 20.2 5.6Essex 36.4 12.4 7.7 31.3 11.9 19.4 6:̂ 1Suffolk 36.8 14.9 5.3 38.1 10.8 27.3 6.9Norfolk 36.2 15.4 7.1 30.3 10.7 19.6 6.1Wiltshire 31.7 10.4 7.3 40.1 8.8 31.d 7.1Dorset 31.6 11.0 6.5 42.8 10.7 32.1 8.5Devon 39.9 16.4 6.9 42.8 13.6 29.2 6.8Cornwall 36.1 15.5 4.2 44.8 11.2 33.6 6.9somerset 33.0 12.3 8.6 31.9 13.3 18.6 7.0Gloucester 38.2 15.2 8.1 35.7 10.3 25.0 6.6Hereford 36.3 15.4 9.0 49.2 16.9 32.3 8.1Shropshire 37.0 13.2 6.7 35.3 9.9 25.4 7.0Stafford 43.6 15.2 9.4 41.1 15.2 25.9 7.0Worcester 39.1 12.9 8.2 29.3 7.8 21.4 9.2Warwich 36.6 11.8 7.3 37.2 15.6 21.6 6.4Lincoln 38.4 14.8 8.3 37.2 12.1 25.1 6.2Nottingham 38.3 13.4 9.3 31.9 12.8 19.1 5.2Derby 36.2 12.3 7.1 39.1 12.4 26.% 5.9Cheshire 36.9 12.9 8.3 46.7 14.8 31.9 8.1Lancashire 45.7 14.7 10.0 45.3 15.4 29.9 7.1York (W.R.) 41.3 13.2 8.1 46.3 14.4 31.9 6.9York (B.R.) 41.4 15.0 10.4 34.1 12.0 22.1 5.5York (N.R.) 45.3 15.6 9.1 40.1 10.9 29.2 7.6Durham 47.0 17.1 8.4 43.9 12.6 31.3 5.5Northumberland 44.6 16.9 7.1 40.7 9.5 31.2 5.6Cumberland 42.0 16.9 7.4 48.8 15.6 33.2 8.3Westmorland 29.6 10.0 8.3 48.9 5.4 43.5 7.4Monmouth 43.5 13.1 9.9 47.1 11.5 3&.6 6.9
Sobth Wales 46.9 18.7 8.0 55.8 16.4 39.4 6.0
North Wales 46.7 19.9 9.0 59.3 19.9 39.4 7.4Cambridge 33.1 13.0 7.1 27.9 15.5 12.4 3.8
Leicester 39.3 17.2 6.1 41.3 13.4 27.9 6.0



V (b)

(b) Metropolitan Boroughs
(1) (2) (3) (4) (5) (6) (7)

Battersea 67.0 23.3 12.0 24.1 14.0 10.1 6.2
Bermondsay 70.0 25.3 14.3 20.6 10.3 10.3 5.6
Bethnal Green 55.7 19.3 7.0 29.5 13.5 16.0 4.7
Camberwell 105.7 37.7 21.0 29.9 17.0 12.9 7.5
Chelsea 21.7 5.3 13.7 37.4 10.7 26.7 10.2
Deptford 47.7 16.0 13.3 32.2 21.1 11.1 7.6
Finsbury 44.0 16.0 15.0 30.8 14.1 16.7 6.6
Fulham 61.7 21.0 15.3 25.4 11.9 13.4 7.1
Greenwioh 37.0 12.3 2.7 28.9 15.1 13.8 9.7
Hackney 84.0 32.7 11.0 31.9 16.9 15.0 8.2
Hammersmith 50.3 18.3 14.0 32.8 21.5 [11.3 7.3
Hampstead 18.3 4.0 9.0 38.7 10.3 28.4 9.3
Holborn 20.0 6.7 11.3 19.0 7.6 11.4 4.9
Islington 133.3 45.7 29.3 23.2 13.4 9.8 6.7
Kensington 48.0 14.3 21.7 34.3 16.1 18.2 11.3
Lambeth 122.3 40.7 19.3 31.3 12.6 18.7 6.5
Lewisham 50.3 13.7 12.0 27.3 16.6 10.7 8.7
Paddington 44.7 14.0 16.7 30.8 19.8 11.0 10.5
Poplar 77.7 27.0 4.3 27.5 13.1 14.4 6.6
St.Marylebone 36.3 10.3 5.0 24.9 11.7 13.2 11.5
St.Paneras 95.0 28.7 23.3 32.3 16.5 15.8 7.4
Shoreditch 60.3 19.7 12.7 22.6 13.2 9.4 6.3
Southwark 102.7 36.7 26.7 17.4 11.6 5.8 7.0
Stepney 134.7 43.3 30.0 27.2 13.8 13.4 6.4
Stoke Newington 15.7 5.0 3.3 46.7 24.9 21.8 6.6
Wandsworth 132.7 29.0 29.7 39.0 21.7 17.3 8.7
Westminster 44.0 11.3 23.0 39.1 14.5 24.6 9.3
Woolwich 49.0 18.7 8.7 21.4 11.9 9.5 10.1
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County Boroughs fi)

(cJ
(2) (3) (4) (5) (6) (7)

Barrow 41.1 13.0 9.1 47.2 15.1 32.1 7.7
Bath 27.8 9.3 7.0 19.3 16.1 3.2 7.7
Birkenhead 45.0 14.3 11.1 31.5 13.1, 18.4 5.7
Birmingham 36.4 11.7 6.8 37.5 17.3 20.2 5.6Blackburn 44.1 11.5 8.1 61.1, 18.8 42.3 8.5Blackpool 40.2 10.5 10.1 47.0 16.8 30.2 14.5Bolton 44.3 13.0 6.8 34.0 9.7 24.3 7.3Bootle 58.9 22.1 19.4 28.0 7.8 20.2 6.6Bournemouth 26.7 13.1 5.1 26.8 8.1 18.7 7.8
Bradford 44.5 14.9 7.8 58.7 18.4 40.3 8.7Brighton 36.9 13.3 7.5 34.2 15.8 18.4 7.6Bristol 40.7 16.1 9.0 39.9 14.1 25.i 6.6Burnley 45.0 13.3 21.6 73.9 24.2 49.7 8.3Buxtoh 51.1 18.0 9.0 50.8 12.7 38.1 4.2Bury 42.3 15.1 10.3 63.6 27.7 35.9 11.3Canterbury 32.5 13.5 0.0 20.0 6.7 13.3 5.4Chester 40.0 16.1 13.1 50.5 14.4 36.1 6.8Coventry 40.6 13.4 7.6 32.7 12.4 20.3 9.3Croydon 31.0 11.2 5.1 95.7 13.1 22.6 7.3
Derby 39.5 14.4 4.3 36.5 11.4 25.1 6.1
Dudley 43.1 11.0 19.2 18.4 4.6 13.8 5.8Eastbourne 26.9 ' 10.0 8.0 15.2 3.8 11.4 7.4Exeter 37.2 15.7 2.6 23.8 13.6 10.2 5 5Gateshead 52.1 19.9 8.4 45.0 13.7 31.3 5.4Gloucester 37.2 15.6 18.9 25.2 8.4 16.8 4.0Great Yarmouth 44.5 20.0 9.4 34.8 12.4 22.4 7.1
Grimsby 38.7 13.3 12.8 39.7 15.9 23.8 7.4Halifax 39.3 11.9 4.7 53.6 10.7 42.9 10.6
Hastings 34.3 13.6 7.7 32.9 7.3 25.6 12.6Huddesfield 44.7 12.1 11.2 50.3 15.7 34.6 7.0Ipswich 40.0 16.9 9.1 41.1 11.2 29.9 4.8Kingston 46.0 16.0 11.7 35.7 12.6 23.1 4.5
Leeds 44.2 16.1 9.6 45.7 18.1 27.6 4.1Leicester 41.4 17.7 7.0 41.5 14.1 27.4 4.5Lincoln 39.6 12.1 11.6 30.8 14.2 16.6 7.4Liverpool 54.5 20.0 12.1 35.9 12.3 23.6 4.8Manchester 48.8 16.5 10.7 37.5 12.9 24.6 6.9Middlesborough 55.0 15.9 20.3 40.7 14.9 25.8 7.8Newcastle 46.6 18.1 5.0 38.6 5.9 32.7 5.3Northampton 40.9 17.1 4.2 36.8 10.6 26.2 4.4Norwich 35.8 16.8 1.1 22.3 13.6 8.7 6.5Nottingham 41.0 14.3 6.2 33.3 15.6 17.7 5.1Oldham 50.0 15.1 5.1 65.5 30.8 34.7 7.4Oxford 28.9 9.9 6.8 16.6 6.7 9.9 6.9Plymouth 49.2 19.5 10.3 35.8 14.1 21.7 9.5Portsmouth 39.6 16.3 8.1 34.7 15.6 19.1 5.4Preston 44.4 12.7 11.6 51.2 14.3 36.9 6.8Reading 33.2 13.5 6.1 37.4 20.6 16.8 8.6
Rochdale 46.3 15.2 14.9 66.2 24.4 41.8 9.7Rotherham 46.6 15.5 9.5 42.8 16.1 26.7 7.9St.Helens 50.0 16.8 6.2 27.0 12.4 14.6 3.7
éalf0 rd 48.5 16.4 12.3 40.0 13.7 26.3 7.3Sheffield 39.8 11.2 8.2 39.1 14.7 24.4 5.9Smethwich 39.9 13.1 11.4 40.7 11.9 28.8 5.0Southampton 41.5 14.0 3.4 36.1 12.8 23.3 9.4Southport 27.4 8.2 4.6 31.8 10.6 21.2 7.6south shield» 58.5 23.1 5.1 39.5 14.8 24.7 4.0
Stockport 45.4 17.5 11.4 44.6 16.8 37.7 5.4
Stoke 52.7 18.3 7.5 44.7 17.9 26.8 5.4
Sunderland 45.3 17.0 8.1 49.3 15.7 33.6 6.8
Tynemouth 55.9 18.9 9.2 40.9 9.7 31.2 11.7
Walsall 43.5 15.8 11.9 45.3 17.1 28.2 11.1
Warrington 43.1 14.5 15.7 41.3 15.9 25.4 10.5
W.Bromwich 42.6 14.4 6.5 34.5 14.8 19.7 4.4
W.Ham 42.8 14.6 11.9 20.0 7.9 12.1 6.1
W.Hartlepool 40.4 17.2 4.3 39.4 12.5 26.8 5.2



7 (o)

Wigan 51.2 17.5 8.9 39.5 10.6 28.9 8.9
Wolverhampton 38.4 13.0 4.3 37.6 17.4 20.2 8.7
Worcester 38.3 14.4 8.1 26.3 6.6 19.7 11.8
York 35.7 12.6 11.3 32.6 15.4 17.2 6.4
Cardiff 47.2 19.6 13.8 37.3 11.9 25.4 6.5Merthyr Tydfil 49.2 19.5 7.5 65.8 26.1 34.7 4.4Newport 45.6 15.6 9.8 41.5 10.1 3&.4 7.4Swansea 48.9 19.1 8.3 49.4 9.1 40.3 7.4Devonport 47.2 19.1 3.7 41.0 11.9 29.1 7.6



V (d) Urban Districts

Bedford 33.2 12.1 4.3 33.8 15.6 18.2 6.4
Berkshire 35.3 14.4 4.6 40.6 17.4 23.2 9.8
Buckingham 30.4 11.6 6.8 31.2 7.8 23.4 6.6
Gheshi re 35.1 11.8 6.6 48.4 15.2 33.2 8.6
Cornwall 35.6 14.6 4.5 42.9 11.6 31.3 7.6
Cumberland 47.0 20.1 8.4 49.7 16.6 33.1 7.4
Derby 36.6 13.0 9.2 35.9 11.7 24.2 5.5
Devon 35.7 15.6 6.5 47.9 15.4 32.6 6.3
Dorset 30.5 10.2 4.6 36.1 11.6 24.5 8.3
Durham 47.0 16.6 10.7 40.7 11.6 29.1 5.4
Essex 34.6 11.8 6.6 35.4 13.8 21.6 6.8
Gloucester 30.9 12.9 4.9 80.2 12.4 17.8 6.0
Hereford 32.6 13.6 3.3. 39.7 11.9 27.8 7.5
Hertford 32.1 11.0 7.3 29.0 11.6 17.4 6.0
Kent 33.9 12.1 8.0 32.4 11.3 21.1 6.7
Lancashire 41.5 12.5 8.8 52.9 17.6 35.3 7.5
Middlesex 30.6 10.3 6.6 31.2 14.1 17.1 8.9
Norfolk 28.0 11.2 11.2 23.7 5.3 18.4 7.1
Northumberland 45.5 16.9 7.5 41.6 12.9 28.7 4.1
Nottingham 35.7 12.7 11.5 30.1 18.2 16.9 5.4
Oxf0 rd 38.9 17.2 3.7 28.3 8.1 20.2 10.0
Shropshire 40.2 14.6 6.6 34.4 9.6 24.8 6.4
somerset 31.6 12.1 4.8 34.9 14.2 20.7 8.4
Stafford 44.6 15.5 13.2 34.8 11.1 23.7 7.0
Surrey 26.8 8.4 6.1 33.3 12.7 20.6 8.9
Warwich 38.4 12.3 7.6 42.4 13.6 28.8 8.5
Westmorland 34.1 12.9 13.8 33.6 6.4 32.2 3.7
Wiltshire 31.4 11.0 5.4 33.1 5.2 27.9 7.9
Worcester 37.8 12.5 5.2. 34.9 11.6 23.3 9.6
York (B.R.) 36.0 13.0 4.3 31.1 5.2 25.9 4.9
York (I.E.) 45.5 17.3 3.9 36.2 8.3 27.9 6.1
York (W.R.) 40.2 12.8 6.9 50.9 14.6 36.3 7.6
Glamorgan 45.8 16.5 7.6 58.3 17.4 40.& 6.1
Monmouth 43.8 11.9 11.2 50.9 12.8 38.1 7.0
Cambridge 31.5 11.9 7.2 23.3 15.1 8.2 3.7
Lincoln 37.0 14.7 3.9 37.5 9.9 27.6 5.7
Northampton 35.7 15.7 5.2 30.3 17.7 12.6 4.6
Southampton 30.9 10.1 4.4 32.1 9.7 22.4 9.5
Suffolk 32.9 12.2 6.5 39.3 16.7 22.6 8.2
Sussex 29.9 11.2 6.6 37.9 12.3 25.6 7.7
Leicester 38.7 17.2 1.3 46.8 14.7 32.1 8.7
North Wales 42.8 18.5 9.8 50.0 16.9 33.1 7.1
south Wales 46.8 18.7 2.9 53.3 14.6 38.7 4.8



7. (a)
Rural Districts.

(1) (2) (3) (4) (5) (6) (7)
Bedford 40.8 16.3 6.2 29.6 6.3 23.3 4.3
Berkshire 31.0 10.0 7.6 36.1 11.2 24.9 7.5
Buckingham 31.3 11.0 8.6 27.7 13.3 14.4 6.6
Chester 30.6 11.3 8.0 52.7 14.9 37.8 10.2
Cornwall 36.5 16.4 3.9 46.1 10.8 35.3 6.4
Cumberland 33.4 11.6 5.7 46.9 13.6 33.3 9.6
Derby 34.1 10.3 6.1 43.4 13.7 29.7 6.1
Devon 37.6 14.9 7.8 47.3 12.4 34.9 6.3
Dorset 33.1 12.0 8.8 50.1 9.7 40.4 8.9
Durham 44.1 15.4 7.1 47.7 11.8 35.9 5.6
Essex 35.2 12.2 6.6 35.4 11.8 23.6 4.3
Gloucester 37.6 14.7 5.3 45.1 8.4 36.7 7.4
Hereford 38.6 16.5 12.7 54.4 19.6 34.8 8.5
Hertford 23.4 8.1 8.4 38.4 17.1 21.3 6.4
Kent 34.5 14.5 6.4 30.6 10.9 19.7 5.3
Lancashire 35.8 10.3 5.6 52.9 15.4 37.6 7.1
Middlesex 33.4 9.9 16.5 24.2 3.1 21.1 8.7
Norfolk 36.6 14.5 8.8 34.6 10.2 24.4 5.5
Northumberland 33.4 13.1 9.9 44.2 9.4 34.8 6.8
Nottingham 36.4 12.3 12.6 32.3 6.4 25.9 5.1
Oxford 31.5 12.2 7.9 19.3 6.4 12.9 7.6
Salop 34.2 12.0 6.9 35.9 10.1 25.8 7.5
somerset 36.1 13.5 12.2 32.7 12.1 20.6 5.9
Stafford 32.9 11.8 5.0 54.2 23.1 31.1 8.4
surrey 27.1 9.2 7.5 30.7 14.6 16.1 9.1
Warwich 33.9 10.5 9.9 33.9 11.3 22.6 6.9
Westmorland 25.8 7.6 3.8 56.4 4.7 51.7 10.0
Wiltshire 32.0 9.8 9.1 45.3 11.6 33.7 6.6
Worcester 39.5 13.6 7.8 27.6 4.8 22.7 9.1
York (E.R.) 35.8 15.4 9.7 31.2 10.9 20.3 8.1
York (N.R.) 37.1 13.0 7.5 45.8 10.6 35.2 9.5
Ÿork (W.R.I 38.9 12.6 9.8 37.7 8.9 28.8 6.2
Glamorgan 41.7 16.4 7.1 47.1 12.2 34.9 5.0
Monmouth 38.5 15.1 3.1 26.5 3.3 23.2 5.0
Cambridge 34.5 14.0 6.9 31.6 15.8 15.8 3.8
Lincoln 38.9 16.0 9.3 37.3 11.7 25.6 6.0
Northampton 33.5 14.2 2.5 ■ 38.4 15.3 23.1 5.6
Southampton 33.0 13.4 6.4 40.8 10.2 30.6 7.7
Suffolk 38.4 16.2 2.6 35.9 6.6 29.3 6.8
Sussex 27.7 11.2 4.0 32.6 14.7 17.9 5.7
Leicester 36.3 16.3 7.9 37.4 11.6 25.8 6.3
North Wales 49.6 21.0 8.4 64.8 21.6 43.2 7.6
3 0tith Wales 51.7 24.0 8.1 73.5 23.2 50.3 6.6



VI.
Appendix VI. Showing the Rates of Mortality in 1921-23 from
(1) All Causes less those connected with childbearing per
10.000 Females 15-45.
(2) Tuberculoses (All forms) per 10,000 Females 15-45,
(3) Violence apart from Suicide per 1,000,000 Females 15-45,
(4) All Causes of #eath in Childbearing per 10,000 Births,
(5) Puerperal Sepsis per 10,000 Births,
(6) Childbearing Causes Other than Sepsis per 10,000. Births
(7) Appendicitis per 100,000 Total Population in
(a) Counties (b) Metropolitan Boroughs, (c) County Boroughs, 
(d) Urban Districts, and (6) Rural Districts.

(a) Counties.
(1) (2) (3) (4) (5) (6) (7)

London 34.6 12.4 7.1 29.1 13.9 15.2 7.5
Surrey 26.2 9.0 6.3 35.1 12.3 22.8 10.8
Kent 30.3 11.8 4.9 36.6 13.0 23.6 6.6
Sussex 26.2 9.6 4.8 38.9 11.8 27.1 7.8
Hampshire 29.7 11.7 . 6.5 36.3 13.7 22.6 6.9
Berkshire 30.1 11.3 7.1 28.2 11.9 16.3 7.6
Middlesex 30.2 10.4 5.6 33.0 14.6 18.4 6.8
Hertford 27.9 9.4 7.9 34.5 10.6 23.9 8.6
Buckingham 26.9 10.9 6.6 32.9 11.7 21.2 6.9
Oxf 0 rd 28.0 11.9 7.5 35.3 9.1 26.2 7.1
Northampton 33.3 13.3 6.2 45.3 13.2 32.1 6.6
Bedford 30.4 12.6 e.o 29.9 7.9 22.0 8.6
Essex 31.8 11.4 6.4 28.3 9.9 18.4 7.2
Suffolk 33.2 15.0 3.7 27.6 9.2 18.4 7.4
Norfolk 33.2 15.5 5.4 30.4 1112 19.2 6.8
Wiltshire 31.0 11.8 4.7 37.6 8.9 28.7 7.5
Dorset 29.0 10.9 6.8 33.6 12.3 21.3 6.6
Devon 35.9 16.3 5.4 37.7 9.3 28.4 6.6
Cornwall 33.9 14.9 5.2 38.3 7.6 30.7 10.3
Somerset 30.4 12.4 5.3 27.0 4.9 22.1 7.7
Gloucester 36.1 14.6 7.6 34.8 11.1 23.7 7.4
Hereford 31.4 15.4 7.8 32.7 11.4 21.3 6.8
Shropshire 34.8 12.3 5.6 34.4 5.3 29.1 9.0
Stafford 35.5 12.4 6.8 40.6 14.9 25.7 7.6
Worcester 33.5 13.7 9.1 27.8 7.6 20.2 8.8
Warwich 31.0 10.7 6.7 33.4 14.2 19.2 8.1
Lincoln 35.1 14.5 4.1 33.6 10.0 23.6 6.4
Nottingham 36.4 13.7 8.5 36.0 12.6 23.4 6.2
Derby 33.1 11.1 6.6 38.2 11.6 26.6 6.2
Cheshire 33.2 10.3 5.9 44.4 14.8 29.6 7.6
Lancashire 39.8 13.4 6.9 42.8 16.1 26.4 7.2
York (W.R.) 36.0 11.8 7.1 46.9 17.8 29.1 6.8
York (E.R.) 37.4 14.5 8.7 44.2 14.4 29.8 8.4
York (W.R.) 34.5 12.5 6.5 32.3 6.9 25.4 5.5
Durham 43.8 16.6 6.6 41.6 12.3 29.3 5.3
Northumberland 39.7 15.4 6.2 40.2 13.3 26.9 6.2
Cumberland 37.5 14.0 14.3 50.8 9.2 41.6 8.7
Westmorland 25.6 9.5 2.0 49.8 42.9 46.9 16.7
Monmouth 42.4 15.9 7.1 45.6 12.4 33.2 6.8
South Wales 43.2 17.8 6.9 56.2 18.4 37.8 7.2
North Wales 37.1 15.3 4.9 54.8 14.9 39.9 8.0
Cambridge 28.7 11.6 6.2 39.3 13.1 26.2 5.3
Leicester 36.4 16.1 6.1 32.3 11.6 20.7 6.6



(b ) VI. Metropolitan Boroughs
(1) (2) (3) (4) (5) (6) (7)

Battersea 34.7 12.7 5.3 30.5 6.4 24.1 5.5
Bermandsey 47.3 17.3 11.7 17*8 6.3 11.5 8.0
Bethnal Green 40.0 15.0 4.7 30.5 12.4 18.1 6.8
Camberwell 34.7 13.3 4.0 30.4 18.0 12.4 4.8
Chelsea 26.0 8.3 10.0 50.3 12.6 37.7 8.3
Deptford 37.0 12.7 13.0 31.1 11.7 19.4 10.5
Finsbury 44.0 15.0 14.3 20.8 8.7 12.1 11.7
Fulham 34.7 12.3 5.7 40.5 25.3 15.2 7.1
Greenwioh 41.0 14.3 2.7 25.9 13.7 12.2 8.8
Hackney 34.7 13.0 6.7 27.5 14.1 13.4 7.7
Hammersmith 37.7 14.7 6.0 36.4 18.2 18.2 7.4
Hampstead 26.0 6.3 8.0 36.2 20.7 15.5 6.9
Holborn 31.0 7.3 23.7 26.2 15.7 10.5 9.3
Islington 31.0 12.3 6.7 24.5 12.5 12.0 7.8
Kensington 28.7 8.0 10.0 45.4 25.8 19.6 9.1
Lambeth 34.0 13.3 8.3 30.5 19.1 11.4 7.7
Lewisham 31.0 10.3 5.0 33.1 11.0 22.1 9.1
Paddington 27.3 8.3 8.3 25.5 12.1 13.4 5.5
Poplar 37.0 13.0 3.3 30.4 12.9 17.5 8.2
St.Marylebone 27.7 9.0 7.7 27.5 7.8 19.6 11.4
St.Paneras 33.7 12.0 5.3 27.0 14.6 12.4 6.6
Shoreditch 45.0 20.0 5.3 19.2 7.9 11.3 7.9
Sotthwarÿ 42.0 16.0 3.7 26.1 11.3 14.8 6.4
Stepney 41.3 14.3 9.7 24.8 11.0 13.8 8.6
Stoke Newington 30.3 9.3 7.0 43.8 30.3 13.5 10.1
Wandsworth 31.3 13.0 5.7 27.3 11.6 15.7 7.2
Westminster 24.7 7.0 11.3 34.2 12.6 21.6 5.9
Woolwich 37.3 16.7 5.7 23.3 12.2 11.1 4.9



(o) County Boroughs

(1) (2) (3) (4) (5) (6) (7)
Barnsley 54.1 21.0 2.6 63.3 21.1 42.2
Barrow 38.4 12.9 5.8 35.9 4.2 31.7
Bath 23.0 6.7 1.9 15.7 3.1 12.6 8.8
Birkenhead 37.8 14.7 2.8 44.4 15.4 28.9 9.5
Birmingham 31.9 10.7 5.7 30.3 14.2 16.1 7.0
Blaokhnrn 36.3 10.1 2.9 60.3 20.6 39.7 6.2
Blackpool 25.4 8.4 3.4 60.1 15.0 45.0 8.6
Bolton 39.5 12.2 3.5 46.8 18.2 28.7 10.0
Bootle 47.2 21.6 7.1 27.8 8.2 19.6 4.2
Bournemouth 23.2 10.0 7.3 46.4 26.1 20.3 4.9
Bradford 35.3 10.9 6.8 55.6 34.0 21.6 7.9
Brighton 30.8 12.2 5.4 27.2 11.4 15.7 4.7
Bristol 37.4 15.1 8.0 29.8 7.8 22.1 7.2
Burnley 35.2 11.9 5.9 44.1 14.7 29.4 7.9
Buxton 34.2 13.4 11.4 45.3 6.0 39.3 6.0
Bury 40.2 10.0 4.4 48.4 31.1 17.3 4.1
Canterbury 32.9 11.2 0.0 50.2 28.7 21.5 4.2
Carlisle 35.3 11.6 7.1 51.1 10.8 40.3 11.9
Chester 41.7 13.9 9.5 42.9 23.4 19.5 12.9
Coventry 32.4 12.3 3.1 42.6 14.6 27.9 12.7
Croydon 31.2 13.0 4.0 39.1 15.2 23.8 8.3
Darlington 38.1 12.6 6.0 41.9 15.4 26.4 7.0
Derby 32.7 11.5 6.1 28.9 11.3 17.6 4.3
Dewsbury 39.4 7.8 11.8 66.1 18.9 47.2 10.3
Dudley 39.4 15.1 9.8 35.6 8.9 26.7 7.5
Eastbourne 22.5 7.8 5.3 31.1 22.2 8.9 6.2
East Ham 34.9 13.3 6.5 20.8 12.1 8.8 7.5
Exeter 32.1 15.5 4.4 44.3 9.5 34.8 2.8
Gateshead 46.4 19.0 9.9 35.9 11.3 24.5 5.5
Gloucester 39.8 16.9 7.8 43.6 14.5 29.1 7.6
Gt.Yarmouth 35.1 17.6 2.2 26.2 11.6 14.6 9.4
Grimsby 40.8 17.2 5.1 39.3 8.2 31.1 4.3
Halifax 36.0 12.2 5.0 65.3 18.4 47.0 8.3
Hastings 27.4 10.6 7.7 80.3 19.1 61.2 12.3
Huddersfield 37.7 11.2 12.4 74.6 17.8 56.9 6.3
Ipswich 31.8 12.3 3.4 20.6 8.2 12.3 5.8
Kingston 43.1 16.5 11.3 45.4 18.1 27.4 8.5
Leeds 38.2 14.9 7.4 45.6 18.3 27.4 5.6
Leicester 37.8 17.6 7.3 34.3 16.8 17.5 6.3
Lincoln 31.3 11.5 2.0 33.8 10.4 23.4 4.5
Liverpool 43.6 17.6 7.9 33.4 15.9 17.5 5.6
Manchester 43.2 16.0 9.3 37.2 17.5 19.7 6.9
Middlesbo rough 42.6 15.4 5.4 39.3 11.1 28.2 5.4
Newcastle 39.9 16.4 7.2 42.1 14.5 27.6 5.8
Northampton 30.6 11.6 2.8 34.7 13.5 21.2 5.4
Norwich 35.1 17.5 5.3 34.7 14.7 20.0 6.8
Nottingham 35.9 13.4 7.2 33.2 12.8 20.4 5.0
Oldham 44.8 12.5 9.6 60.9 41.0 19.9 8.3
Oxf0 rd 22.8 11.0 8.8 40.6 11.1 29.6 6.5
Plymouth 41.6 19.2 4.6 41.4 10.9 30.5 6.3
Portsmouth 33.9 13.5 5.0 34.3 12.9 21.4 6.9
Preston 34.5 11.5 5.3 50.6 16.8 33.8 5.5
Reading 32.2 13.3 8.6 24.4 5.6 18.8 5.7
Rochdale 40.0 12.5 9.7 57.9 10.0 47.9 7.6
Rotherham 38.4 11.2 4.2 32.4 13.& 19.1 6.7
St.Helens 41.7 13.0 4.2 34.2 13.0 21.2 5.3
Salford 46.1 17.7 7.1 36.2 13.3 22.9 7.7
Sheffield 36.2 10.9 7.1 36.4 15.8 20.7 5.4
Smethwick 29.9 11.1 8.6 47.8 30.6 17.2 5.1
Southampton 35.0 15.6 5.1 35.4 14.7 20.6 4.7
Southend 23.8 12.4 3.4 34.1 10.7 23.4 10.9



(c)

Southport 26.5 8.7 7.6 28.7 9.6 19.2 7.4
South Shields 51.4 23.0 8.3 41.4 10.1 31.3 8.2
Stockport 32.6 11.6 6.0 55.8 22.9 32.9 6.9
Stoke 42.0 14.8 4.5 44.6 17.3 27.3 9.9
Sunderland 45.4 16.2 4.2 42.2 11.9 30.4 5.1
Tynemouth 40.9 18.2 6.4 30.4 10.1 20.3 5.1
Wakefield 41.3 14.6 14.9 75.3 29.0 46.3 9.3
Wallasey 32.0 10.4 5.3 44.8 21.5 34.3 10.4
Walsall 34.9 14.7 8.4 26.2 9.2 17.0 6.0
Warrington 37.3 15.4 8.7 48.5 19.8 28.7 3.4
West Bromwich 35.5 9.9 11.4 40.3 18.5 21.8 6.9
West Ham 38.2 13.2 8.6 24.2 8.7 15.4 8.0
West Hartlepool 39.1 13.6 3.9 35.8 8.9 26.8 5.2
Wigan 50.3 14.4 8.7 46.6 21.1 25.6 6.9
Wolverhampton 31.3 9.6 2.6 58.4 19.5 39.0 6.3
Worcester 30.5 14.3 5.4 31.1 6.9 24.2 1.4
York 35.6 11.9 12.4 37,2 7.8 29.4 5.9
Cardiff 44.9 20.1 12.6 51.3 28.5 22.8 6.9
Merthyr Tydfil 49.4 19.5 5.5 44.8 19.0 25.8 6.0
Newport 46.0 18.3 5.9 45.6 10.6 35.0 8.4
Swansea 41.1 17.2 6.8 58.1 20.6 37.4 6.0



(d) Urban Districts.
(1) (2) (3) (4) (5) (6) (7)

Bedfdrd 27.6 10.5 3.0 29.3 4.4 24.9 9.1
Berkshire 28.6 9.9 7.9 27.2 13.6 13.6 6.0
Buckingham 26.0 10.8 2.7 24.3 5.6 18.7 8.6
Cheshire 34.1 9.3 6.2 39.1 12.2 26.9 6.5
Cornwall 35.6 15.4 4.6 38.4 8.2 30.2 10.6
Cumberland 43.6 16.0 11.8 54.8 8.0 46.8 9.3
Derby 34.4 11.5 5.4 37.1 11.5 25.4 6.1
Devon 33.1 14.5 5.2 28.1 5.0 23.1 7.9
Dorset 27.6 10.1 7.5 29.8 9.4 20.4 6.4
Durham 44.9 17.4 7.4 44.4 13.7 30.7 5.0
Essex 30.1 10.6 6.5 33.6 12.2 21.4 6.5
Gloucester 33.7 13.9 7.9 41.9 19.1 22.1 7.7
Hereford 31.9 16.1 10.1 34.7 11.6 23.1 3.0
Hertford 27.1 9.5 5.6 38.3 14.7 23.6 8.2
Kent 30.0 11.6 3.3 35.9 11.0 24.9 6.9
Lancashire 37.6 11.0 6.0 48.4 16.1 32.4 8.2
Middlesex 30.4 10.4 5.7 33.9 14.8 19.1 6.6
Norfolk 29.5 13.4 2.1 20.1 2.9 17.2 6.6
Northumberland 37.3 14.9 6.6 38.7 11.6 27.1 6.4
Nottingham 38.5 14.7 8.9 32.6 13.9 18.7 7.1
Oxford 28.9 12.3 7.9 46.7 5.8 40.9 3^8
Shropshire 34.7 13.2 3.9 14.6 2.9 11.6 9.1
somerset 30.0 13.3 3.8 21.3 4.7 16.6 6.3
Stafford 35.4 12.5 6.9 35.8 11.9 23.9 7.4
surrey 25.0 8.2 6.8 33.9 10.8 23.1 9.5
Warwich 26.6 9.4 5.2 49.7 22.1 27.6 10.5
Westmorland 27.7 7.1 0.0 43.1 0.0 43.1 22.6
Wiltshire 27.8 12.0 3.0 34.7 8.3 26.4 6.9
Worcester 33.1 13.6 7.8 29.2 7.8 21.4 9.7
York (B.R.) 26.8 11.2 1.7 46.9 13.8 33.1 11.4
York (N.R.) 31.1 11.7 5.8 «0.1 4.2 25.9 6.6
York (W.R.) 34.2 11.1 6.2 44.7 14.1 30.6 7.7
Glamorgan 45.1 17.3 6.4 57.1 17.9 39.2 6.8
Monmouth 41.5 14.9 7.2 46.9 13.1 33.8 6.1
Cambridge 27.9 10.4 6.7 28.1 5.9 22.2 6.1
Lincoln 32.9 13.5 2.7 31.1 10.a 20.9 6.9
Northampton 34.8 14.6 7.9 56.1 16.4 39.7 8.0
Southampton 38.1 11.1 5.0 35.1 13.6 21.5 8.6
Suffolk 34.4 14.0 3.2 27.1 10.3 16.8 9.5
Sussex 23.8 8.1 5.5 41.6 10.4 31.2 9.2
Leicester 35.1 16.1 5.9 24.5 5,4 19.1 5.9
North Wales 31.6 13.2 5,6 44.7 9.8 34.9 8.3
south Wales 40.3 19.4 4.3 51.2 13.3 37.9 8.8



(e) Rural Districts.
(1) (2) (3) (4) (5) (6) (7)

Bedford 35.7 16.6 11.6 30.9 13.3 17.6 7.7
Berkshire 29.4 10.6 5.4 31.6 15.8 15.8 9.7
Buckingham 27.6 10.9 9.6 39.1 16.2 22.9 5.6
Cheshire 26.7 7.2 7.0 44.6 9.7 34.9 6.5
Cornwall 32.5 14.5 5.6 38.1 7.0 31.1 10.1
Cumberland 31.5 12.9 21.8 44.4 9.9 34.5 6.2
Derby 31.7 10.4 8.3 43.3 11.9 34.4 7.3
Devon 34.5 15.8 6.6 40.4 11.2 29.2 6.8
Dorset 30.9 11.9 5.9 37.9 15.5 22.4 6.7
Durham 40.7 14.6 5.7 40.1 11.6 28.5 4.5
Essex 28.2 9.5 5.0 25.4 5.1 20.3 6.6
Gloucester 34.1 13.2 6.5 38.4 12.8 25.6 7.6
Hereford 31.1 14.9 6.4 31.6 11.3 20.3 7.9
Hertford 29.6 8.9 13.4 27.6 3.1 24.5 9.3
Kent 31.0 12.3 6.9 37.3 16.7 20.6 6.0
Lancashire 33.8 9.8 6.1 47.5 14.8 32.7 8.9
Middlesex 28.9 10.3 2.3 15.5 9.3 6.2 10.5
Norfolk 32.7 14.3 7.4 31.6 11.2 20.4 6.2
Northumberland 45.2 12.4 2.5 47.6 18.7 28.9 7.7
Nottingham 33.1 12.7 10.7 48.0 9.6 39.4 6.8
Oxford 31.5 12.5 6.4 29.1 9.1 &9.9 8 i6
Shropshire 34.9 11.4 7.1 50.9 7.3 43.6 8.9
Somerset 33.3 13.5 7.8 33.6 5.5 28.1 8.4
Stafford 32.9 10.7 7.5 42.7 15.2 27.5 8.3
surrey 24.7 7.0 7.2 34.4 13.5 20.9 7.0
Warwich 29.3 11.0 16.5 30.9 8.5 22.4 8.8
Westmorland 23.8 11.5 3.7 54.7 4.9 49.7 12.2
Wiltshire 32.3 10.9 6.1 39.7 9.4 30.3 7.9
Worcester 32.6 12.9 12.0 19.6 6.5 13.1 7.6
York (E.E.) 30.7 13.6 3.1 44.5 7.9 36.6 8.0
York (N.H.) 31.6 11.0 8.3 25.8 5.2 20.6 4.1
York (W.E.) 33.7 10.4 7.4 46.9 18.7 28.2 5.2
Glamorgan 37.4 14.4 7.8 61.3 17.6 43.7 5.6
Monmouth 41.3 17.9 9.6 32.8 10.9 21.9 8.5
Cambridge 29.6 12.8 5.8 48.9 19.3 29.6 4.6
Lincoln 36.2 15.4 5.6 33.7 10.6 23.1 7.1
Northampton 33.7 13.0 7.2 42.0 9.8 32.2 6.0
Southampton 26.3 9.0 10.4 38.2 11.1 27.1 7.3
Suffolk 33.0 14.9 4.4 31.1 8.9 22.2 6.7
Sussex 26.7 10.0 2.5 35.9 9.6 26.3 7.4
Leicester 35.2 13.9 4.2 35.3 8.8 26.5 7.6
North Wales 41.9 17.1 4.4 60.9 18.1 42.9 7.9
south Wales 44.1 18.4 4.1 59.1 12.7 46.4 9.8



VII,

Appendix VII. Showing the Notification Rates in 1911-13 
from
(1) Scarlet Pever per 1000 Population
(2) Diphtheria per 1000 Population
(3) Erysipelas per 10,000 Population
(4) Puerperal Sepsis per 10,000 Births 

in
(a) Metropolitan Boroughs, (h) County Boroughs, (c) Adminis­

trative Counties, and (in Administrative Counties only)
(5) Death Rate from Puerperal Sepsis per 10,000 Births,
(6) Death Rate from Childbearing Causes other than Sepsis per|

10,000 Births.
(a) Metropolitan Boroughs.

(1) (2) (3) (4)
Battersea 3.5 1.5 8.3 19.5
Bermondsey 3.9 1.9 12.0 41.2
Bethnal Green 2.5 1.7 18.3 37.0
Camberwell 3.1 1.4 9.3 20.1
Chelsea 2.4 jliB 6.0 53.4
Deptford 4.3 1.8 18.7 12.2
Pinsbury 2.4 1.7 19.0 28.5
Fulham 3.5 1.8 7.7 56.3
Greenwich 3.8 2.9 12.0 27.5
Hachway 2.9 1.3 11.3 38.9
Hammersmith 3.0 1.4 8.3 20.4
Hampstead 1.7 1.7 5.0 28.4
Holborn 2.5 1 .6 8.0 11.4
Islington 3.0 1.7 7.0 23.6
Kensington 2.1 1.1 6.7 28.3
Lambeth 3.1 1.3 8.0 33.1
Lewisham 3.0 2.4 6.0 20.5
Paddington 2.3 1.7 8.3 28.6
Poplar 3.0 1.8 12.0 38.0
St .Marylebone 2.9 1.2 8.0 17.6
St.Paneras 2.5 2.2 9.3 29.3
Shoreditch 2.3 1.5 14.3 21.7
Southwark 3.3 1.6 15.0 28.0
Stepney 2.7 1.6 14.3 41.1
Stoke Newington 2.0 1.4 7.3 15.6
Wandsworth 2.8 1.4 6.3 42.9
Westminster 1.8 1.1 5.3 46.3
Woolwich 4.5 2.9 6.7 30.9



VII (b) County

(1) (2) (3) (4)
Barrow 4.5 2.7 9.6 28.3
Bath 2.4 0.5 7.0 32.2
Birkenhead 4.4 1.2 5.5 32.4
Birmingham 6.7 1.1 8.6 33.6
Blackburn 1.8 0.6 6.3 30.6
Blackpool 1.5 0.8 4.1 60.4
Bolton 2.1 0.7 5.5 13.8
Bootle 2.7 0.9 4.8 15.6
Bournemouth 1.9 0.8 3.1 42.1
Bradford 2.0 1.6 8.6 33.2Brighton 4.3 1.1 7.0 34.3
Bristol 3.0 1.8 8.2 33.9
Burnley 1.8 1.3 11.9 30.9
Buxton 4.7 1.8 10.3 22.2
Bury 3.7 0.7 5.7 49.8
Canterbury 1.8 3.1 5.3 6.7
Chester 1.4 1.2 3.1 28.8
Coventry 6.8 1.7 6.1 22.6
Croydon 2.7 3.4 5.1 24.3
Derby 2.2 2.1 9.1 25.1
Dudley 1.1 2.5 7.6 13.9
Eastbourne 5.0 1.6 5.1 3.8
Exeter 4.3 0.8 5.1 16.9
Gateshead 2.5 0.9 5.7 6.8
Gloucester 4.9 2.0 5.2 25.2Great Yarmouth 2.7 1.4 5.2 19.9
Grimsby 2.6 2.0 3.6 14.3
Halifax 1.9 1.0 5.5 17.9
Hastings 1.2 0.8 5.9 25.6
Huddersfield 4.7 0.9 5.1 31.4
Ipswich 2.2 1.9 6.3 22.4
Kingston 1.5 1.3 6.9 31.4
Leeds 3.0 2.0 7.5 30.7
Leicester 4.6 0.9 7.2 28.1
Lincoln 2.3 1.9 6.9 4.7
Liverpool 3.9 1.4 11.4 21.3
Manchester 3.8 0.9 6.2 13.4
Middlesborough 5.5 1.3 5.8 14.9
Newcastle 3.6 1.7 6.5 10,6
Northampton 12.4 0.9 7.5 19.3
Norwich 3.8 2.5 5.6 3.6
Nottingham 3.3 1.5 7.6 17.8
Oldham 3.9 0.5 7.7 39.6
Oxford 1.1 0.4 3.2 29.9
Plymouth 2.5 1.2 12.6 25.6
Portsmouth 4.8 3.6 5.9 25.6
Preston 4.9 2.1 7.4 17.9
Reading 1.2 1.6 5.2. 41.1
Rochdale 4.8 0.5 6.5 43.6
Rotherham 4.6 1.1 9.2 26.7
St.Helens 7.2 1.5 9.6 30.1
Salford 3.9 1.4 8.5 36.4
Sheffield 4.8 1.3 9.8 39.7
Smethwioh 4.9 1.0 9.1 10.2
Southampton 1.8 2.5 5.2 14.1
Southport 1.2 0.7 3.6 28.1
south shields 4.7 0.6 6.7 14.8
Stockport 1.7 0.7 5.2 33.8
Stoke 3.7 2.8 8.0 37.6
Sunderland 3.2 1.1 6.0 11.4



(t)

Tynemouth 2.9 1.0 6.5 15.6
Walsall 2.0 0.4 9.1 26.9
Warrington 2.2 1.4 8.5 44.6W.Bromwich 1.8 0.4 7.0 18.1
W.Eam 2.9 1.3 9.7 14.3W.Hartlepool 3.2 1.2 5.1 7.9
Wigan 1.4 0.5 7.0 22.4Wolverhampton 3.6 0.6 8.5 22.9
Worcester 2.9 2.0 5.7 32.9
York 3.4 1.0 5.5 12.1
Cardiff 3.8 2.9 8.0 19.1
Mrthry Tydfil 3.4 0.6 2.5 28.7
Newport 7.1 0.8 3.9 15.7
Swansea 2.7 1.6 2.8 13.1
Devonport 3.7 1.8 5.2 18.9



VII. (o) Administrative Counties.

(1) (2) (3) (4) (5) (6)
Bedford 2.9 1.3 5.9 20.9 12.1 20.2
Berkshire 1.4 0.8 3.0 22.6 13.1 24.4
Buckingham 2.2 0.5 5.1 15.6 11.2 17.8
Cheshire 3.1 1.4 5.8 23.4 14.8 34.1
Cornwall 1.3 1.4 3.8 12.7 11.2 33.6
Cumberland 2.9 0.8 7.4 18.7 15.6 33.2
Derby 4.0 1.4 5.8 26.3 12.7 26.9
Devon 1.6 1.1 3.0 16i3 13.9 83.7
Dorset 1.8 1.2 2.9 12.9 10.7 32.1
Durham 5.1 1.4 6.9 8.4 11.7 32.1
Essex 2.5 1.2 6.5 25.4 13.3 22.1
Gloucester 3.0 1.2 4.6 12.2 7.8 25.3
Hereford 3.0 1.4 4.9 30.9 16.9 32.3
Hertford 1.9 0.9 4.5 14.7 13.6 18.8
Kent 2.6 1.7 4.8 16.3 11.2 20.6
Lancashire 3.0 0.9 6.5 29.8 17.2 35.6
Lincoln 1.6 1.1 4.0 13.2 10.8 26.4
Middlesex 2.6 1.3 5.8' 23.4 13.6 17.2
Norfolk 1.7 0.8 3.2 9.7 9.2 23.4
Northampton 3.j6 1.2 5.3 15.9 16.6 17.8
Northumberland 4.4 1.6 6.0 7.4 12.1 30.2
Nottingham 3.3 1.2 6.3 15.9 11.1 19.9
Oxford 1.9 0.4 4.4 14.9 6.9 14.9
Shropshire 2.5 0.9 3.0 29.7 9.9 25.4
Somerset 1.4 1.1 3.5 18.1 12.9 20.7
Southampton 1.6 1.2 3.4 12.4 9.9 26.8
Stafford 2.9 1.0 6.1 21.2 13.2 25.7
Suffolk 2.2 0.7 4.1 10.7 10.7 26.6
surrey 1.9 1.2 4.9 25.9 13.3 19.1
Sussex 1.9 1.1 2.9 20.6 13.6 21.4
Warwick 4.8 0.9 6.4 11.9 12.4 25.6
Westmorland 2.3 1.6 5.6 8.2 5.4 43.6
Wiltshire 2.0 0.9 3.7 17.6 8.8 31.2
Worcester 3.8 1.2 6.9 11.3 8.7 23.1
York (l.R.) 1.8 1.6 5.5 11.7 8.8 22.4
York (N.R.) 3.2 1.7 4.6 6.9 9.2 30.6
York (W.R.) 3.6 1.2 6.8 17.1 12.8 33.9
Monmouth 6.1 1.0 6.4 19.7 11.9 36.6
Glamorgan 4.6 1.2 4.5 23.1 16.1 39.4
south Wales 2.2 1.2 3.3 22.9 20.1 46.1
North Wales 2.2 2.5 3.8 16.6 19.9 39.4
Cambridge 3.5 1.3 5.6 24.8 15.4 12.4
Leicester 3.6 1.2 6.0 12.3 12.8 28.3



VIII
Appendix VIII. Showing the Notification Rates in 1921-23 
from
(1) Scarlet Fever per 1000 Population
(2) Diphtheria per 1000 Population
(3) Erysipelas per 10,000 Population
(4) Puerperal Sepsis per 10,000 Births, 
in
(a) Metropolitan Boroughs, (b) Gounty Boroughs, (o) Adminis­
trative Counties, and (in Administrative Counties only)
(5) Death Rate from Puerperal Sepsis per 10,000 Births
(6) Death Rate from Childbearing Causes other than Sepsis per
10,000 Births.

(a)^Metropolitan Boroughs.
(1) (2) (3) (4)

Battersea 5.2 3.8 4.4 34Bermondsey 5.9 6.7 3.3 19
Bethnal Green 4.7 4.5 6.5 44
Camberwell 4.4 3.1 3.7 23
Chelsea 2.8 1.8 3.4 41
Deptford 5.3 3.5 5.7 32
Finsbury 4.9 4.6 15.1 45
Fulham 4.3 2.7 5.5 91
Greenwich 5.8 5.0 5.2 41
'Hackney 4.5 3.3 3.4 35
Hammersmith 5.2 2.7 3.1 41
Hampstead 3.2 3.0 2.6 26
Holborn 3.8 3.1 3.6 21
Islington 5.2 3.6 3.4 33
Kensington 3.0 1.9 3.5 35
Lambeth 4.3 1.9 3.8 55
Lewisham 4.0 2.4 3.2 25
Paddington 3.9 2.5 5.1 36
Poplar 4.3 3.3 4.9 36
St.Marylebone 3.1 2.2 4.9 18
St.Paneras 5.3 3.1 4.7 30
Shoreditch 5.3 4.4 5.9 32
Southwark 4.4 3.7 6.7 36
stepney 4.2 3.7 4.5 33
Stoke Newington 4.3 2.0 2.6 47
Wandsworth 3.8 2.2 3.3 23
Westminster 2.5 1.6 2.9 29
Voilwich 5.1 2.8 3.1 37



VIII (b) County Boroughs

(1) (2) (3) (4)
Barnsley 1.5 1.1 6.3 59.4
Barrow 3.3 0.3 2.8 4.2
Bath 1.7 1.4 3.4 0.0
Birkenhead 2.4 0.9 3.6 25.1Birmingham 3.3 1.7 5.0 69.1
Blackburn 1.7 0.3 3.9 50.1Blackpool 2.5 0.5 2.6 42.1
Bolton 3.1 0.6 3.5 12.4Bootle 3.8 1.6 2.6 27.8
Bournemouth 1.4 0.7 1.9 17.4
Bradford 3.3 1.1 6.5 65.4
Brighton 2.8 1.3 2.4 11.4
Bristol 4.2 2.6 4.2 34.2
Burnley 3.9 1.4 6.1 22.9
Buxton 2.4 0.9 2.5 3.1
Bury 2.7 0.9 4.1 58.8
Canterbury 1.0 1.4 2.7 14.3
Carlisle 2.0 1.2 3.6 21.6
Chester 2.6 2.0 1.8 23.4
Coventry 2.4 0.6 2.3 37.2
Croydon 3.6 1.8 2.4 19.1
Darlington 2.3 0.8 4.4 33.1
Derby • 3.7 1.3 4.3 42.7
Dewsbury 3.3 0.7 1.9 15.7
Dudley 1.5 0.1 1.1 11.1
Eastbourne 1.0 1.1 2.7 22.2
East Ham 4.7 1.6 2.8 14.3
Exeter 1.3 0.9 1.6 25.3
Gateshead 3.0 0.7 3.2 13.8
Gloucester 1.8 1.8 4.3 17.4
Great Yarmouth 2.7 0.8 2.4 8.7
Grimsby 1.2 1.1 1.6 8.2
Halifax 2.5 0.7 2.0 6.1
Hastings 1.1 0.2 2.7 22.9
Huddersfield 1.2 1.3 3.7 85.6
Ipswich 1.3 2.8 2.2 41.1
Kingston 1.0 1.8 3.0 30.6
Leeds 4.6 1.1 4.4 44.4
Leicester 2.5 0.9 3.7 26.6
Lincoln 0.7 0.9 1.9 7.7
Liverpool 3.1 1.3 5.5 24.9
Manchester 4.9 1.1 4.8 97.7
Middlesborough 3.9 0.7 4.1 11.9
Newcastle 3.0 1.0 5.4 25.7
Northampton 2.9 1.7 3.9 52.a
Norwich 5.2 2.1 3.5 16.1
Nottingham 1.9 0.8 3.9 15.1
Oldham 3.5 0,6 4.9 42.2
Oxford 3.1 0.7 2.4 33.2
Plymouth 1.7 1.0 2.9 16.4
Portsmouth 5.4 2.5 3.0 11.1
Preston 2.2 1.3 3.0 32.4
Reading 3.6 1.1 5.4 22.6
Rochdale 4.7 0.9 3.1 13.9
Rotherham 2.8 0.7 7.2 9.6
St.Helens 2.1 0.8 6.5 37.7
Saif0 rd 5.4 1.4 5.4 37.9
Sheffield 2.4 1.2 4.7 60.4
Smethwick 3.9 1.7 3.6 76.4
Southampton 1.9 1.8 2.2 28.6
Southend 2.7 0.6 2.5 61.8



(b)

Southport 1.8 0.9 3.5 22.4south Shields 3.E 0.5 2.5 8.1
Stockport 2.2 1.1 3.7 50.1
Stoke 3.6 1.0 6.1 46.1
Sunderland 2.2 0.4 5.6 22.2
Tynemouth 2.9 0.6 3.6 16.2
Wakefield 3.2 0.9 2.5 43.4
Wallasey 3.2 0.9 2.0 40.8
Walsall 1.4 0.7 3.2 35.4
Warrington 3.4 0.8 5.0 48.6
West Bromwich 5.2 2.6 7.9 25.2
West Ham 3.2 2.2 4.9 14.9
West Hartlepool 1.9 0.5 2.8 46.4
Wigan 1.9 0.6 7.5 10.6
Wolverhampton 2.9 0.3 1.7 33.4
Worcester 1.6 1.3 5.1 13.8
York 2.9 0.7 2.5 9.8
Cardiff 2.3 1.3 3.3 41.6
Merthyr fydfil 2.2 1.4 3.3 15.6
Newport 4.4 1.6 3.4 25.8
Swansea 2.3 1.8 2.2 29.1



VlII (o) Administrative Counties
' (1) (2) (3) (4) (5) (6)

Bedford 1.5 1.2 1.6 15.8 7.9 22.1
Berkshire 2.8 1.1 1.6 17.9 15.1 15.1
Buckingham 2.3 0.8 2.3 9.4 11.7 21.2
Cheshire 3.0 1.2 3.0 25.6 11.4 29.2
Cornwall 0.9 0.9 2.0 10.4 7.6 30.7
Cumberland 1.7 1.0 2.7 12.8 8.8 41.8
Derby 1.9 1.1 3.0 21.6 11.7 28.4
Devon 1.2 0.9 2.2 15.2 8.3 26.4
Dorset 1.2 0.5 ,2.3 21.3 12.3 21.3
Durham 2.8 0.9 3.7 12.6 12.8 . 29.7
Essex 3.0 1.5 3.0 24.4 10.1 21.1
Gloucester 1.9 0.9 2.1 14.6 14.6 24.8
Eeref0 rd 1.4 1.1 1.8 19.9 11.4 21.3
Hertford 2.2 1.0 1.9 16.4 10.6 23.9
Kent 2.4 1.6 2.6 19.3 12.7 23.7
Lancashire 2.8 0.9 5.0 28.9 15.9 32.4
Lincoln 1.2 0.9 2.0 9.7 10.4 22.1
Middlesex 4.1 2.3 3.1 30.2 14.6 18.4,Norfolk 1.5 0.8 1.6 13.4 8.6 19.8
Northampton 2.4 0.6 2.8 13.1 13.1 35.9
Northumberland 3.1 0.7 4.4 14.4 13.1 27.4
Nottingham 1.6 0.7 3.0 22.7 12.6 25.4
Oxf0 rd 2.8 0.6 2.5 17.9 8.3 24.9
Shropshire 2.0 1.2 1.9 29.7 5.3 29.1
Somerset 1.9 0.7 2.9 17.9 5.2 23.6
Southampton 1.9 0.9 1.6 17.6 12.3 24.3
Stafford 2.6 0.8 3.0 24.3 12.9 24.9
Suffolk 1.5 0.9 1.9 23.6 9.4 19.9
Surrey 2.8 1.3 2.4 20.1 11.4 22.6
Sussex 1.8 0.6 1.6 16.6 9.9 28.6
Warwick 2.8 0.9 3.3 25.4 14.1 24.6
Westmorland 2.0 0.5 2.0 8.8 2.9 46.9
Wiltshire 2.1 0.7 2.1 11.9 8.9 28.6
Worcester 2.5 0.6 2.1 14.6 7.4 17.9
York (B.R.l 1.3 0.9 2.3 9.1 10.1 35.3
York (N.Ê.) 2.1 0.8 2.9 10.1 4.6 23.8
York (W.R.) 2.2 1.0 4.0 18.9 15.4 29.9
Monmouth 3.1 1.1 2.0 17.2 12.9 32.7
Glamorgan 4.1 1.5 2.4 19.7 17.8 40.3
south Wales 1.6 1.3 1.8 26.3 12.9 43.1
North Wales 1.7 1.5 2.0 11.7 14.9 39.9
Cambridge 1.6 0.7 2.5 17.2 13.1 26.2
Leicester 1.3 1.2 2.4 10.2 7.4 23.3



IX
Appendix IX Showing fl) the Still Birth Rates, (2) Neo­

natal Death Rates and (3) Post-natal Death Rates 
per 1000 Live Births and (4) the Number of 
Female Indoor Domestic Servants per 1000 Popul­
ation and (5) the Percentage of the Population 
living more than two in a room in the Counties 

  of England and Wales 1921-23.__________
(1) (2) (3) (4) (5)

London 26.6 26.9 45.7 38 16.1
Surrey 21.1 23.2 29.8 60 4.3
Kent 24.7 25.6 30.7 43 4.6
Sussex 27.4 27.4 26.4 66 4.2
Hampshire 29.3 27.7 28.9 44 4.0
Berkshire 34.1 25.7 33.4 52 4.0
Middlesex 22.1 26.2 32.9 35 7.8
Hertford 19.8 25.3 23.9 46 3.8
Buckingham 21.8 26.4 23.2 47 3.5
Oxford 29.6 27.3 23.7 54 3.7
Northampton 30.4 31.7 30.3 27 3.3
Bedford 25.6 30.0 34.0 30 3.1
Essex 24.1 25.6 33.4 25 8.1
Suffolk 31.1 30.7 25.8 40 3.8
Norfolk 16.3 31.9 32.8 36 3.6
Wiltshire 32.4 29.3 24.7 37 4.6
Dorset 31.3 29.7 26.9 48 3.3
Devon 37.1 27.3 34.1 44 7.2
Cornwall 35.9 35.6 30.2 37 2.8
somerset 37.2 25.9 25.4 46 3.3
Gloucester 30.9 27.9 34.6 34 5.8
Hereford 27.1 32.6 29.1 50 4.1
Shropshire 41.6 31.1 30.7 44 7.9
Stafford 34.8 36.4 54.2 18 11.1
Worcester 37.8 29.1 38.4 29 8.6
Warwick 30.8 32.4 42.9 22 8.9
Lincoln 28.8 30.1 43.4 32 3.8
Nottingham 26.9 34.8 48.4 21 4.5
Derby 36.6 31.7 42.4 21 5.8
Cheshire 34.0 30.9 43.3 32 6.9
Lancashire 39.4 34.4 56.4 17 8.7
York (W.R.) 38.8 35.9 55.1 19 11.5
York (B.H.) 29.3 31.4 53.4 29 7.4
York (fl.R.) 26.2 34.9 53.7 34 9.7
Durham 32.9 38.6 59.3 19 29.5
Northumberland 23.2 34.6 55.9 27 30.8
Cumberland 36.2 35.4 41.6 29 10.6
Westmorland 42.8 32.9 31.1 54 2.2
Monmouth 45.4 33.3 47.6 20 8.8
south Wales 44.6 30.4 52.6 23 7.4
North Wales 35.2 31.4 46.5 39 6.9
CambrdAge 27.7 30.9 30.7 40 3.5
Leicester 24.7 31.6 42.9 21 3.4



Appendix X. Showing (1) the Still Birth Hates, (2) Neo­
natal Death Rates and (3) Post-natal Death 
Rates per 1000 Live Births and (4) the Number 
of Female Indoor Domestic Servants per 1000 
Population and (5) the Number of Rooms per 
Person in the County Boroughs of England and 
Wales 1921-23.

(1) (2) (3) (4) (5)
Barnsley 40.3 39.9 64.2 19 0.92Barrow 13.7 36.9 48.5 18 0.98
Bath 40.2 29.9 28.2 62 1.39
Birkenhead 39.3 27.3 52.8 27 1.01
Birmingham 33.1 33.0 47.3 18 1.06
Blackburn 46.9 41.0 62.3 9 1.11Blackpool 48.6 27.3 41.5 38 1.28
Bolton 40.7 35.7 56.5 12 1.01
Bootle 48.1 32.4 54.7 13 0.95
Bournemouth 48.1 36.6 27.7 87 1.42
Bradford 32.1 37.7 54.4 15 1.03
Brighton 28,6 33.4 34.9 50 1.16
Bristol 34.6 27.7 39.1 27 1.13
Burnley 56.8 39.5 72.8 8 1.06Burton 24.2 36.6 36.6 25 1.23
Bury 52.7 39.1 51.1 11 1.11Canterbury 37.9 25.1 28.0 43 1.35Carlisle 43.4 37.1 56.5 18 0.94Chester 39.4 30.8 53.5 38 1.08Coventry 31.8 36.9 35.5 13 l.OBCroydon 26.3 23.0 40.3 40 1125
Darlington 34.3 35.0 52.9 27 0.94Derby 32.2 32.7 38.9 16 1.22Dewsbury 51.6 49.1 56.0 13 0.88
Dudley 30.1 33.8 49.0 14 0.91
Eastbourne 17.9 27.1 26.7 84 1.26East Ham 19.2 22.9 36.2 11 0.99
Exeter 40.4 35.1 40.2 43 1.31
Gateshead 22.2 34.8 65.8 15 0.72Gloucester 37.2 39.6 36.6 27 1.23
Gt.Yarmouth 22.2 27.1 44.5 29 1.37
Grimsby 21.4 31.4 61.2 25 1.13
Halifax 32.1 43.4 56.4 15 1 .0#
Hastings 34.7 25.9 22.7 66 1.36
Huddersfield 40.6 35.1 44.0, 17 0.96
Ipswich 28.1 27.9 32.0 32 1.25
Kingston 30.8 31.6 63.0 19 1.04
Leeds 45.8 38.6 64.2 18 1.02
Leicester 24.9 32.8 52.8 15 1.26
Lincoln 32.2 32.7 46.0 29 1.23
Liverpool 30.2 32.9 68.3 20 0.98
Manchester 42.2 30.7 63.7 17 1.04
Middlesborough 34.2 36.8 69.9 19 0.89
Newcastle . 20.3 34.3 61.5 25 0.78
Northampton 36.6 28.7 30.9 19 1.27
Norwich 13.3 32.7 38.4 26 1.27
Nottingham 23.4 36.7 54.2 19 1.18
Oldham 54.9 44.5 65.2 9 1.00
Oxford 37.3 24.7 22.2 65 1.40
Plymouth 30.7 28.5 39.8 25 0.93
Portsmouth 26.6 28.2 32.4 26 1.20
Preston 38.7 27.2 75.9 10 1.40
Reading 28.6 26.3 32.3 33 1.24
Rochdale 47.7 37.3 49.3 10 1.05
Rotherham 28.6 37.9 55.2 22 0.95



X

St«Helens 28.7 41.1 62.4 13 0.79
Salford 40.4 31.5 72.4 13 0.97
Sheffield 37.1 33.2 57.1 20 1.01
Smethwick 31.4 34.8 47.3 9 1.01
Southampton 22.4 28.5 33.1 30 1.13
Southend 25.1 22.8 29.3 43 1.15
Southport 38.7 29.1 34.8 64 1.32
south Shields 30.8 36.4 58.5 19 0;71
Stockport 43.4 34.2 52.6 17 1.12
Stoke 53.2 39.7 74.9 11 0.91
Sunderland 44.4 35.3 71.3 24 0.76
Tynemouth 30.4 34.3 56.1 23 0.78
Wakefield 38.2 41.1 51.0 19 0.96
Wallasey 10.4 27.1 33.8 35 1.26
Walsall 31.6 42.8 58.3 15 0.98
Warrington 43.6 31.9 50.9 11 0.91
W«Bromwich 33.6 35.9 55.5 12 0.88
W.Ham 26.8 26.1 45.2 11 0.85
W.Hartlepool 40.8 35.7 60.8 23 0.93
Wigan 41.8 49.3 58.3 11 0.87
Wolverhampton 31.4 30.8 52.1 22 1.06
Worcester 34.3 31.0 30.7 28 1.24
York 36.6 31.9 44.0 27 1.09
Cardiff 43.6 28.7 54.7 25 1.03
Merythr Tydfil 53.7 33.8 60.0 17 1.00
Newport 41.6 26.8 44.0 26 1.00
Swansea 42.9 28.1 43.4 24 1.00



XI
Appendix XI. Showing (1) the Neonatal Death Rates and 

(2) the Post-natal Death Rates per 1000 Live 
Births and (3) the Numher of Female Indoor 
Domestic Servants per 1000 Population and (4) 
the Number of Rooms per Person in Rural Districts 
of England and Wales 1921-23.

Rural Urban
il) (2) (3) (4) (1) (2) (3) (4)

Bedford 27.4 31.7 31 1.29 31.6 35.7 30 1.29
Berkshire 24.9 25.9 65 1.33 26.4 30.7 53 1.30
Buckingham 28.6 21.1 55 1.33 23.6 26.3 37 1.27
Cheshire 27.9 30.2 49 1.24 33.6 42.8 28 1.15
Cornwall 36.2 27.3 35 1.41 34.4 34.5 41 1.37
Cumberland 31.2 40.9 41 1.19 37.7 56.8 24 1.07
Derby 29.8 42.5 25 1.11 33.1 43.7 19 1.08
Devon 25.4 29.5 49 1.37 25.6 30.2 59 1.42
Dorset 27.7 23.7 44 1.34 31.6 30.0 51 1.32
Durham 42.4 58.4 18 0.76 38.6 57.6 18 0.62
Essex 29.0 22.7 39 1.27 24.6 30.0 26 1.15
Gloucester 24.9 27.6 38 1.25 29.3 30.9 55 1.35
Hereford 33.4 23.7 51 1.35 31.1 38.1 47 1.30
Hertford 21.2 18.5 55 1.30 25.4 24.9 41 1.26
Kent 24.4 28.4 45 1.26 26.0 31.7 43 1.24
Lancashire 31.8 41.4 27 1.17 36.3 44.7 14 1.07
Middlesex 21.7 30.1 53 1.24 26.4 33.1 34 1.14
Norfolk 32.9 26.8 40 1.33 30.1 36.1 48 1.36
Northumberland 32.8 39.4 45 0.93 35.4 55.1 23 0.78
Nottingham 30.6 37.9 30 1.25 34.9 47.8 18 1.12
Oxford 28.8 24.7 52 1.33 31.0 27.4 40 1.35
Shropshire 32.9 28.8 48 1.21 : 28.7 33.1 40 1.18
somerset 25.3 24.9 44 1.36 25.4 24.7 42 1.32
Stafford 32.6 34.8 34 1.13 35.9 51.8 15 0.95
Surrey 26,7 21.7 79 1.36 22.3 28.3 61 1.29
Warwick 27.9 33.2 32 1.15 30.6 34.3 39 1.24
Westmorland 30.3 27.8 55 1.40 36.6 35.8 53 1.33
Wiltshire 27.5 23.8 41 1.25 31.7 25.9 32 1.25
Worcester 26.1 32.1 36 1.21 28.6 40.6 28 1.13
York (E.B.) 31.8 37.5 43 1.27 28.9 27.0 52 1.34
York (H.E.) 29.6 33.9 46 1.31 36.2 50.7 34 1.12
York (W.B.) 34.9 54.1 27 1.08 34.6 52.9 18 1.01
Glamorgan 32.8 48.4 22 1.07 32.1 55.9 17 1.02
Monmouth 32.1 26.9 19 1.18 35.2 50.6 16 0.97
Cambridge 31.4 30.3 32 1.32 30.3 31.1 43 1.39
Lincoln 29.3 37.6 34 1.32 29.8 41.6 32 1.26
Northampton 27.9 27.9 37 1.32 37.5 32.4 20 1.28
Southampton 24.7 25.1 55 1.35 227.3 26.8 42 1.30
Suffolk 31.5 21.6 42 1.30 31.1 28.0 42 1.34
Sussex 26.1 19.2 68 1.37 25.1 26.8 84 1.35
Leicester 28.3 32.5 29 1.29 33.4 38.2 19 1.21
North Wales 31.7 47.4 39 1.20 31.1 45.0 49 1.29
gohth Wales 28.7 46.8 32 1.24 25.6 47.5 29 1.23
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