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INTRODUCTION

With a general improvement in the death rates from
'_;m0st caugses and at most ages, it is not surprisging that more
attention than their‘numerical importaﬁce might seem to
Justify, is directed to those causes of mortality which
deviate from the general trend. From the point of view of
mere numbers, 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,
gscareely sufficiently numerous to herit 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 focugsing attention on the problems of the better
conservation of infant 1ife; 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 sesk 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
regult 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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Phere 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
regpects, understate this loss to a considerable extent.
Under the Notification of Births Act, only infants which have
reached the 28th weex 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 3tillbirth (a), Heonatal (b), and(c)
Remaining Death Rate under one year per 100 Registered Live
Births in Various Sections of the Country.*

Administrative County Boroughs Iletropolitan ZEngland and
Counties. Boroughs Viales.

a b c a b c a b c a b c

1918 2.8 3.3 4.2 d.4 2.6]3.317.5] 3.0[3.4 5.6

3
1919 | z.113.5/ 4.9 | 3.5 l5.
3

1920 2.913.01 4.3 3.3 2.612.7 |4.9] 3.113.1 K.9

~

]

6.1 2.73.815.2) 3.2{3.6 |5.3
8
7

2.612.9 [5.2] 3.2/3.3 5.0

1922 Se1 |3.1) 3.9 3.5

6

8

3
1921 5.0 13.2] 4.5 3.5 3.5 5.

31 5.5 2.712.6 |4.8] 3.2{3.1 .6

1 8

S
1923 3.2 |13.0] 3.5 3.7 13, 2.712.5 [3.6] 3.3|3.0 K.0

F

e

from the Annual Reports of the Chief lMedical 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).



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 tnat the deaths of viable infants
ocecurring 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% depend for thelr prevention
-on combihed ante-natal and intra-natal methods, and about
20% 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;
s0 that in these cases prophylaxis would reap a double benefit.
Apart ffom 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 gelection of the fittest of the

female gex.
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The following figures show the rate@ per cent of deaths

from childbearing to deaths from all causes in the various

age periods. -

15- 20~ 25- 50- HO- 40~ 40~ 15-50

r921-25 1.58 | 8,36 [12.21 |12.62 JLO0.13 4.63 | 0.52 |6.8

These of course, give a totally incorrect appreciation of
the relative importance of childbed causes to all causes,
gince births are aot equally frequent in each of the age
groups. For a true estimate of the additional risks which
pregnancy entails, 1t 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 wino, 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 c¢linical 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
somewnat neglected factors influencing the risk to mothers

in the childbearing processes.
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PARYT I. The Influence of the Age of the liother and
' Associated IFactors on the liortality Rates
in Childbearing.

Hitherto, so far as I am aware, the only attempt to
ascertain the &eath’rates at ages of women in childbearing
from the official statistical publications of this country,
was made by Farr. (1885). 1In 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 tne 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
theilr relationghip 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 apsproximations to the actual numbers
at risk of éeath from childbearing.

Ihe 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 rarr. ror example, in his remarks
on puerperal deaths, he states. - "rhe 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 6f accuracy has not been reached. Certain causes of
maternal death are thosevin which the products of conception
are thrown off before reascning tne age at which they would be
included as births. In most caseg of ectopic pregnancy, all
cases of abortion, some eclamptics, and in other diseases
such as h&peremesis 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 imvoossivle, 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 expoged to the risk of dying from causes incidental
to pregnancy. In the present study, I have ogly 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 5% of all births, the resulting
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iﬁaccuracy will not be very coansiderable.

But, apart from the fact that the exposed to risk
cannot be truly measured by the registered births, there
attaches t0 the puerperal death rate as stated per 1000 births
all the inconveniences of a crude rate of any kind; and great
gignificance 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 wasgs as follows:
From the 3wedish 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 ponulation of England in 1851, in the
corresponding age grouvs, he determined the probable number
of them who became mothers during that year. EKere, 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 tie proportions of married and unmarried, in the
two countries; but actually the annual average number of
births for the seven years period 1848-54 which he was
studying was 603,045; the probable number of pregnancies given
by the calculation 609,845 - an excess of only 1.13j%; and the

mean annual number of births, corrected for multiple births
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and stillborn children, would represent nearly 609,845
childbearings.™ Prom 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 BEngland 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 mibbs (1917}, for
the period 1907-14 for women hetween the ages 15-50 years
have been used, ¢ince the limits will include all but a
negligible proportioan of the births and also of the deaths
of motrers in childbearing. ZXFrom 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 ijomen aged 15-50 in Australia (1907-14)
with those of 3weden (1891) for Comparison.

Absolute Fertility Relative rFertility.

hustralia | 3sweden Australia | 3weden
) 5- 481 518 1.0000 1.0000
20~ 398 451 3875 «3707
p5-— 305 375 « 6337 . T1239
30~ 227 312 .5198 6023
55~ 160 250 e 33338 4326
PO~ 70 142 «1456 « 2741
15— 38 20 0166 0336

\

* Using the factor for correction previously given, the

calculate® number of childbearings is 1.38,c in defect of the
actual nuwmber,
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From this it is clearly seen that fertility progressively
declines witﬁ increasing age of the mother. If now we

proceed in a manner alkin to that of Farr, and apply these
fertility rates to the existing age constitution of the married
female populatian of Zngland and Wales in 1911 and 1921, the
probable numbers of legitimate births found are, for 1911,
918745, and for 1921, 975489, * while the actual mean annual
numbers of legitimate births for the triennia 1911-13 and
1921-23 are 840,898 and 760,940 - 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. PFirst llethod 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 reiative fertility has been calculated taking women of
15-20 as unity.(lable 3 Col.2.)

Table III. Showing the first method adopted to distribute the
irths to the age groups of married women(1l921 Census

figures)

Agel™™ 1 2 3 4 5
15- | 31145 [1.0000] 31145 .015009 | 104589
20- 1459789 | .8275( 380475| .183359 |1277725
25~ 1920986 | .6337| 583629 .281265 {1959975
30- 1059538 | .5198| 5507481 .265417 |1849540
35- 11089287 | .3333| 563059 | .174966 [1219238
40- [L035109 | .1456| 150712 072631 | 506124
45- | 919123 | .0166|. 15257 | 007353 51239

2075025 |1.000000 | 6968430
o —

* Incidentally it has to be noted that from these figures the
number and age constitution of the married female population at
the last two censuses is such that, assuming equal reproductive
capacity in the women at both periods, the legitimate birth rate
in 1921 should have been 6y in excess of that in 1911; so that
the fall which has occurred in the birth within that period is
not the result of changes in the married female population - a
point which has already been brought out by Brownlee (1922)

and Yule (1920). ‘
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The actual numbefs of married women living in each
quinguennial age group (Col.l.) are multiplied by their
appropriate fertiliﬁratio (Col.2.) giving a hypothetical
number of married women of equal reproductive capacity
(Col.3.). ©The total births in the period 1915-23 (6968430)
distributed to the quinquennial age groups in the proportion
which each of these bears to the total population (Col.4.)

are given in Col.5. These births, then, form the
denominatdy$s on which the death rates at ages are calculated.

2. Possible 3ources of Zrror in the liethod Adopted of
Distributing Births.

Before proceeding further it will be as well to point
out the objections to the methods adopted here. 1The 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 quinguennial
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 progeessively declined. ihis raises the
question as to the effect which such a fall will have on the
fertility of the various age sectionsg 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 gome 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 be very unlikely
to affect any special section of the reprodﬁctive 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. 30 too with postponement of
marriage. +his 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 the age constitution now is more
favourable ¥a 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., BRconoinic circumstances, for instance, might play
gome part in restraint to procreation, and, as these are
_generaily 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. DBut 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
least 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 dirth rate. Unfortunately, it has not been possible
to obtalin 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 apiarent in the statistics for the
garlier years, there ig evidently little to be objected to
in the method adopted of weighting the numbers of women
according to fertility. J[Lhere is no apparent corrgélation
between reproductive activity as measured by the birth rate
and the fertility of women of different ages relative one
to @nother. Certain it is that the fall has not specially
affected the young women of 15-20. 4Yhe tendency, if anything,
is the other way. Comparing 3weden (1891) with a crude birth
rate of 28.3, Australia (1907-14) with 27.4 and Aberdeen (1911)
with 24.5 per 1000 population, tue fertility of women over
20 seems to have declined more than that of the younger women
of 15-20. |

#rom figures published in the Annuzire International de .
Statistique (1916-17 and 1925) the following table
Table V. Showing the ibsolute and Relative Fertility of

Married Jomen efiuDifferent Ages in ¥rance in the feriods
1896-1905 and 1906-13.

Lge Period | Absolute Fertility Relative Fertility
1896-1905)1906-13 11896-1905] 1906-19 |
15- 437 .6 459.8 1.0000 1.0000
20~ 343.0 311.7 .7838 ..7087
25- 247.1 {187.3 5647 .4259
30= 168.6 139.7 1 3853 L3176
35- 109.8 88.6 .2509 .2015
40- 46.7 36.1 .1067 032l
45~ 73 4.0 0167 0091
L5-50 153.7 126.6 .3512 .2879

has been prepared to compare the effects of the declining hirth
rate on the fertility at ages of women in rfrance. Unfortunately
the rates are inaccurate, since, in the tables giving the births
by age of the mother, no &istinction 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)
birthurates in terms of married women only. Ihis point
must be borne in miand in makiang the comparison here, since
if there was any great change in the proportion of
illegitimacy in the two periods, tie fertility rates of the
younger married women would be svecially affeeted. The two
periods 1896-1905 and 1906-13 are not of egual length; but it
would be worse than uselesgs to include the war years sinée,
on investigation, it was found tnat in the beginning of the
war there was a great drop in the proportiog of births from
the youngest mothers, due probably to thne younger men
going first on active service; while later in the war the
decline soread Lo tne later years of renroductive life. 3o
far ag the comparigon is sound, nowever, we find that there
was a decline of 2l.40 in the birth rate of murried women of
15-80 within the two periods; that the decline did not affect
the youngest age group at all, wiile relatively and absolutely
the fertility of tne 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 difierence
in the final results as to the age distribution of the death
rates - certainly none wnich is great enough to alter aay
argument wnich mignt have heen baged on the previous results;
and further, it is also agg&rent that the effects of a
diminishing fertility is not tie explanation od the great fall
in the death rate in younger women (which will be discussed
later).,

2. Illegitimate Births.

A more serious oObjection, however, is that all the

births, irrespective of legitigiacy or otherwise, have been
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distributed only according to the proportions of married
women between the ages of 15-80; so tiat tﬁe small number
of legitimate births from mothers outside these limits, and
all the illegitimate births are being wrongly distributed.
Ifhe legitimate births whicin occur without these limits are
probably so few as to be negligible, but it is not so with
the illegitimates, which form some 4-5p% of all live births,
and which are born of mothers of entirély 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, of
all the births were illegitimate; so it 1s necessary t5
enquire how far this factor will change our rates of
mortality. In the following table |

Table VI

Showing the Illegitimate Births Rates per 1000 Unnmarried

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

Age Australia | Aberdeen Australia| Aberdeen
Absolute Rate Relative Hate

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
quinguennial age groups are given for Australia (1907-14) and i
Aberdeen (1911)* Ihe proportion of illegitimate births was

for Aberdeen 10.64% (inclusive of 14 births from widowed women,

this was raised to 10,95j) 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. ifrom the

* From the Anaual Report of the lMedical Officer of Health of j
Aberdeen (1916-21) ‘
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abgolute rates the relative rates have ggain been
calculated taxing, as standard, the rate for ummarried
women 15-20. It is intéresting to note that, irrespective
of the differences in the actual rates of illegitimacy, the
digtribution of the relative values shows a very close
similarity. For this reason, tne assumption that the
proportional distribution of ex-nuptial fertility ih

dngland andvWalés is the same as that given by the Australian
data will probably not he far from the truth. 1o estimate
the difference produced when account is, or is not, taken of
the legitimacy or otherwige of the births, the total births

have been redistributed as follows. -
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Iable VII. wethod of Distrivbuting 3irths to Quinquennial sge Groups of Jomen.

I II 111 Iv v V1 VII vIII IX X LI XI1I
15~ 31,145 1 1.0000 31,145 L0150 99,431 1,745,891 1.0000 1,743,391 | .2604 89,475 188,206
20~ 459,739 | O.3275 330,475 1334 11,214,714 1,247,181 2.0473 2,062,819 | J38773 | 129,671 1, 344,385
25- 920,936 | 0.06337 533,629 2313 11,363,320 664,192 1.7933 1,191,096 | 1771 60,853 11,924,173
50= 1059,538 {1 0.5198 55U, 743 20654 11,758,332 394,465 1.5693 619,044 | 0926 31,805 1,790,187
35- 1039,237 § 0.3533 363,059 <1750 11,159,112 300,553 1.4018 421,287 1 .0628 21,587 {1,130,699
40- 1035,109 | 0.1456 150,712 L0736 431,165 247,187 C.6986 172,643 1 .0258 8,875 49V ,040
45~ 919,125 1 0.0166 15,257 L0074 43,712 203, 847 0.12859 26,294 1 .0040 1,878 50,090

m.oQu.omu 1.0000 16,624,736 6,707,064 [1.0000 | 343,644 6,963,430

»mo periods
iarried femals population at quiaquennial age groups.
,mwmww<o nuptial fertility (age 15-20

(IT and III)

= vdusgmwmv .
karried female oopulation at ages amwmsdmm. according to their fertility.

2roportions which cach welgnted ane group bears to the total welghted population at reproductive mmmm.

Legitimate birtins distributed to the age groups.
bpmdewdsﬁwos of illegitimate births to the age groups of unmarried women.
= Sum of legitimate and illegitimate birtns at ages.

+
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3. Second liethod of Distributing Jirths to .ge Groups of
the lother.

Legitimate hirths alone are assignea to-the various age
groups in the:pfoportion which tne weiguted numbers of
married women al ages bear to tae total. Illegitimate births
are distributed in a similar faskhion according to the
proportioas of unmarried women 1iving at guingueannial age
groups; after Weighting the numbers of unmarried by thneir
relative ex-nuptial fertility.* ihe sum of the legitimate
.and‘illegiﬁimate births at each age are now used as the
number exposed to risk, and tne rates wers recalculatea Tor
all causes df death. +“he results deduced by the two methods
are,given.below (rable) .

£5-20 20-20 25-30 30-35 35-40 40-45 45-50

1st-Method |72.76(32.97)35.21]57.00151.70]65.80175.72
2nd Method |40.28|31.34133.85|33.25|53.39(65.89177.46

L

Ratio of
2nd to 1st. «55 £95] 1.021 1.03) 1.13} 1.03} 1.02

It is quite aoparent tonat the first method, by apportioning
too few births to the sarlier ages, nas overestimated the
death rate in women of 15-20. Une probably more correct

method gives a rate 450 lower in remales of 15-20, 5, lower

* It is of intersst to aote, as further evidence that this is
arobably a fairly close aprroximation to the accurate
distribution of the illegitimate births, that, by tris method,
the proportion of exauptial births assigaea to each of the age
groups agrees very well with tine figures calculated from the
New Zealand Official Year Boox, giving the illegsitimate births
in age groups of the mother for 1924, which are as follows . -

15- 20~ 25- 40~ S5- 40=-  45-

Zngland and Wales [26.0( 37.7 [17.7 9.3 5ed 2.6} 0.4
New Zealand 23.51 35,9 |18.8] 11.6 7.2 $.21 0.0
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for females 20-25, and 2-3. higher for older womed. JIhus,
the death Qafes calculated by the original method nust be
multiplied by these ratids for a closer a proximation to the
-true‘risx of death of mothers;of different ages of
reproductive life.

In view of the rather drastic Qhangés which occur when
‘these two différent methods are eﬁployed, tne rates of
mdrtaiity at ages which are ziven subsequently are those
which have been calculated by tiis second method, since this

ig more 1iKe1y to be nearer the truth.

In the Annual Report of the Registrar—&eneral 1922
(Text. 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. Ihe classification was
an indirect one, the information aot being obtained from the
birth register, but from the Census schedule. <Lhe following
extracts suffice to show the method adopted (see p.137).

"One of the questions on the Census schedule agfed, in respect
of each married man, the‘nﬁmber 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 hig wife, which

was the case with about 93 ﬁ of thie husbands, the replies
enabled children of all ages under 16 to be related to tudir
mother, the latter being also fully described on tne schedule.
Prom the information so obtained the ratge

Number of children under 1 year of age

Total number of married women.
wag formed for various ages of wives, and this,zin view 0f the
fact that children less than a year 0ld represent survivors
of the births which occurred in the 12 montis immediately
proceeding the date of the Census, has been adopted as the

bagig of the fertility curve in respect of married women at
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ages ame-half year less than at date of enumeration. The
ratios were modified by a2 constant facto®, so that when
multiplied by the total married women enumerated at the
several ages, tine products sunould aggregate to the nuubver

of legitimate births registered in the calendar year 1921.
Purther (p.139P. "4i 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 chiidren, and these in the present
analysis will have been related to married women of a
possibly different age congtitution from that of thelr own
natural mothers. Again, the children under one year oIf uge
at the date of the Census,'will have been on average about
gsix mwonths old, and will acordingly only represent that
portion of tixe Lirths of the precesding year, which survived
the couparatively 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 tie
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,"

Ia the case of ex-nuptial fertility,(p.140) "the age
factors adopted have no foundation in either the Census or
Registration Records avaikable in tinis depurtuent. rhe rates
adopted have, in the absence of any better authority, leen
oaged on those used by the Government Actuary, and the
idinistry of Health, in the assessment of the maternity risk,

and’benefit to wnmarried women for the purpose of National
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Health Insurance. 1The rates were obtained frow the basic
rates by constant factor wmodification, so as to »Hroduce, wien
multiplied by the appropriate numbers of single and widowed
women, the number of illegitimate births registered in the
calender year 1921." The nresent part of the study was begun
in ignorance of these estimates for this country, but the
procedure adopted in ovtaining these fertility rates ghows
that at best they are but approximations to the truth, more
especially in the case of ex-nuptial births; so that with any
of the standards of fertility at present available, the
distrivbution of births must always leave some margin o0f error,
and unless thnere is some great divergence in the results given
by the two methods, it will not be justifiable to recalculate
the rates on the basis ox this experience, wiich, being for

a single year, and that i:muediately succedding "the climax of
the temporary spurt in the birth rate whicn 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, thece figures

Table VIII. Zngland and Wales. - Legitimate and Illegitimate
Natality by Age of Liother, 1921.

Age last | Legitimate Illegitimate [Relative Relative
Birthday | Births per |Births per Legitimate | Illegitimate
1000 married 1000 spinsters| Fertility ; rertility.
woren & widows
15~ 447 7.65 1.0000 1.0000
20~ 359 - 15.14 . 80581 1.9791
25~ 268 8.71 5995 1.1386
30~ 197 0.78 . 4407 .1020
85~ 131 - 2931 -
40-45 32 - .0716 -

with those of Australia, it will be noted that in the case of
lepitimate 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

Tirst gquinguennium of reproductive life. In tne case also of

illegitimate fertility, the 15~-20 age group is more prolific

relative to the succeeding age groups in the Znglish than in
the Australian figures. With the Znglish 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 dAustralian figures were
used, are given below,

Pable IX. Showing (A) the Deati. Rate per killioan 3irths from
all Puerperal Veaths 1915-23 calculated on the
fertility Rates for ingland and Jales 1921 with
(B) the Ratio of these Rates to tihose calculated on
the Australian ifertiiity Rates 1907-14.

Age Group 15- 20- 25~ 50~ 55~ 40-45

| A | 5255]2775 5145[4004 5403'11184
' B | .81' .89 .95| 1.05 1.01| 1.70

It will be pnoted tiat while the rates for the first three
quinguenna are diminished (the first quinquennium most of all)
and the succesdlng ages increased, the general trend of the
mortality curve remailns unaltered. dccordingly, the
differences in the two :meagsures of fertility do not seem to be
sufficiently great to interfere with any of tie conclusioans to
be drawn from those obtained by using the Australian fertility

rates.
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4, ‘The Value of Age-3pecific Ueath zates.

Agé~specific death rates are of practical importance
in #&e various ways. <Lhere ig, for instance, the purely
statistical consideration that the variations in the ages
of parturient women may explain some part of the variations
in the puerveral mortality rates in differeat places; and
a set of mortality rates at ages for the whole country could
form the vasig for the standardisation of the crude rates in
different districts.

From the mediczal sgide these derive some consideration, o
not only with regaid to their evident bearing on the quegtion
of progmowis§n (which, however,would be more nccurately
agsessed by a Case mortality ratql but also in that they may
help to throw some light in a general wgy, on the relative
importance of the etiological factors of tne meveral groups
0of pathological conditions in pregnant women, wherc several
predisposing or causative factors exist. In any disease,
for example, there will be one or more factors which account
for the general level ol the death rate, and these, or goue
other additional phenomenon, may lead to a specific tyne of
age distribution. Jeveral of the morbid states asgociated
with Jregnancy result in gome instances from congenital, in
others, from apquired conditions, and, a priori, if the
former were prepotent etiolozically, we should exzpect the
death rate to deerease with age, whereas if acquired
conditions be the result of previous child-bearings, the
death rate should increase with aze. 3But here, it must also
be remembered that pregmant women are subject to the same law
of mortality as non-pregnant women. The increase in the
deatn rate with advancing age from causes apart from those

peculiar to the pregnant state within the limits of
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reproductive 1life, although probably fepresenting in some
part a preventible logs of'life, is algo indicative of the
general ageing of thne tissues, wihich any additional
physical strain must quickly reveal; and child-bearing,
although physiological, is undoubtedly a great strain on the
maternal functions. The whole metabolism of the mother
hag to undergo readjustment in pregnancy. Gross changes
have been evidenced inm the circulatory, excretory, endocrinse,
and other systems of the body, and biochemical changes in
the blood serum, as siown by Aberhalden's test, seem to
indicate the presence in the maternal blood of toxice
substances and, in most women, the development of a defensive
mechanigm. Although agsparently nét absolutely diagnostic of
pregnancy, since a pogitive result has bheen obtained in some.
morbid processes in non—pregnant women, the serum reaction
of pregnancy is generally suggésed to be the result of
absorption into tke blood of an antigen derived from the
foetal elements of the placenta and tne resction of the hLosh
by the formation ef a specific anti-substance, It is guite
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 necegszry widespread alterations of functio:
may be hindered by deviationg from the normal healthy state,
and with increasing age of tihe motner adjustuent to
accommodate a developing ovumn may become progresgively more
difficult.

Fipally, 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 ailter,
parturition to elimate #mzxktk entirely the maternal
mortality, thers is no doubt that certain causes Of death
are eminently amsnable to organised medical effort. in the
present state of our inowledge. Zractically all deaths

from eclampsia, and many from accidents in the processes of
hirth are in this category. The abesolute magnitude of the
death rate at any age will gerve to indicate the periods of
greatest risk to a woman to child-bearing, and, otLer tuings
being equal, wioere medical efforts at control are ligely to
meet with the maximum degree of success. Unfortunately,
nowever, even although it is glibly stated tuat all maternal
deaths in child-bearing can be prevented, it ig not quite cliear
that in this case otiner things are equal, unless we Iurther
assume tnat it is equally easy to combat the loss of life in

women of different ages.

5. Death Rates at Ages from Various Cause Groups.

For the general congideration of tue age distribution of
mortality from the various cause groups of death, the rates
have been calculated from the experience of Xngland and lWales
in the nine years period 1915-23. 2Prior to 1915 the deaths
from placenta praevia and"other puerperal haemorriage' were
grouped togetner as "puerperal haemorrhage," and since these
are gquite distinet conditions, it is desirable to consider
thew separately. Apart from this, the annual aumber of deaths
from sowe of the causes of maternal mortality is too small to
give stable death rates at ages. Jince the total rsgistered
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 suibject to

violent fluctuations.
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Phe necessary data with ragard to the age distribution
of‘married and unmarried women were obtained from the (ensus
2eports for 1911 and 1921, and the births ang naternal
‘deaths‘from.the Anhual Reports of tne Registrar-General.

Ihe mortélity rates at ages from tre various Cauées‘of
death are shown on Table 10 énd in viagransla-e
Psble 10. 3howing the Death Rates at Ages per sillion Jirths

from the 3everal Groups of dauses of Juerperal
veaths in Zngland and Jales 1915-23.

Es

15- 20~ 25- 30~ 35 40~ 45~ | 50=-

513 S519 | 142

85 | 143 2l 8
6] 290 "599] 91

Abortion 95 2
53 73 12

macmorrhage of 11
2regnancy . L ) ’ .
Uncontrollable 43 57 43 34 52 54 30 11
~Vomiting. ‘ :

oG
&)

N VPRSIV WIS SUTURUTRUII .

actople 32 21 79| 106| 160| 131 260 96
2reznancy S I SR Rt e S

of “regaancy. o 1
Placents Sraevia. 32 [ T8I| 124 [ 2411 273
90

Other 2uerseral . -. -
. . - { il Iy DS,
Baemorrhaga. 190 157 216 mIa 4

Tcoidents of T IO I _
woeigents o 549 | 216! 566 | 393 es9| 798| 898 | 445

Tusrperal T N oo | ene e s L ;o
nephritis. 2283 137 208 201 Y4 414 499 | 2351
SUST e I o o -1 N - .
erperal 1366 | 6661 473 | 444 | 49381 655 579 | 543

coavulsions.
Cshlegmasia Alba

poleus.

Juerperal . o - . , .
Insanity. A7 IR 42 59 40 49 6U 33
2uerpersl Diseases ) - ) - )
of the Breast. 52 13 7 11 13 24 20 1z
fuerperal sepslg. 1413 1236 ] 1373 [1429 | 10630 | 1822 1937 L4553
All1l CTauses. 4023 19134 | 3383 15824 15339 | 6589 7746 JO54

IThe causes of death can be primarily groused in two bwead
categories (a) those which increase zradudlly from the
beginning till the end of resroductive life, and (b) tiosge in
which the rate, starting from a bigh value in young women,
declines to a winimum at ages 20~30 and tnereafter graiually
increases. Group (a) includes naemorrhage of pregnancy,
Placenta praevia, ectopic pregnancy, ﬁhlegmasia 21ba doleuns etc.
and other accidents of pregnancy. Group (b) includes all the
Other causes of death. Ihese groups could be subjected to 2

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 rejdresenting tle increasing risis with
advancing age, varies in different cases, and in tie second,
while the limits of reproductive life are subject to a

higner mortality than the intervening ages, there is a
difference in the relation between young and old mothers. In
ouverperal 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 Iactors influencing the age Distribution of the
Death Rate.

The 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
énd discussion of thne influence of local conditions in the
nelvic orgzans, is obviously impossible, so that only general
conditiong which have some infliuence can be considered.

(1) Primdparity. It has been shown by various writers, among

whom may be mentioned iatthews Duncan (1866) and Coghklan (1398),
that first birtns are nuch more'dangerous than all other
Vsubsequent births up to the ninti or tenth, and therezafter the
risks are again multiplied in subsequent deliveries. ZLhe
effect of this on the death rate as a whole has been discussed
by Greenwood and 3tevenson (1924) who came to the conclusion
that the decline in the birth rate with the consequent
increased percentage of orimiparae cannot account for a great
part of the puerperal hortality rate. ‘{he proportion of

first births to the total births varies greatly at difierent
ages Of the reproductive period. I(he figzures publisned for

New Zealand (1924) give the following percentage distribution
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of primiparity at ages (lezitimate births only)
H= | 30— | 35~ | 40~ | 45~
5 |18 10 | 3 | &

o
Qi

15- | 20-

83 56 :

[@X]

the results given by Duncan and Cogrlan show that if the
death rate in first birtins be taken us unity, subsequent

pregnancies bear the following relations. -

10&
Ho. of Zregnancy 1 2 3 4 5 0 7 8 9 over.
puincan L.00}.62].730.48].6381.45].611.93] .24 .46
Coghlan 1.001.531.661.571.741.751.73) .87 .21 .24

The figures available for births after the tenth are small, so
that the ratios are subject to a nigh probable error.
Wamilies of over ten are not comuon at tne present time.
Considering thea only the relation of first births to all
subgsequent births up to the tenth, the death rates are in the
ratio of 1,46 to 1 for Coghlan's, and 1.62 to 1 for puncan's
data., This will allow of a crude correction being made in
the age distribution of the death rate for the cexcessive
dangers 1in primiparity. Kor example, the deatn rate from all
causes in the age group 15-20 1s 4028 per mililion birthsgof
this, 85% accured in priwmiparae, and, if these nad not been

subject to any excessive risk over other parturients, the

3423.80
1.62

million births (taking the figure by buacan). 4 similar

death rate would be reduced to 604.20 + = 2679 per
process can be applied to the remaining age groups. Lhe
regults of this are as follows . e

15-1 20-1 25—} 30-] 30-) 40~] 45~
207912614 12945138542 15129 16331 7565

By this crude anproximation it is seen that, apart from the
excessive dangers of priuiparous births, there is still a
tendency for the mortality to be higher in the earlier age
group than in the next two quinguennia and thereafter to
increase steadily till the end of reproductive life. Ihi¥s
primiparity is not the sole cause of the skewness of the age

distribution of the death rate.




(2} ‘The General Jeath Rate frow all causes in the Child-besaring
Zeriod.

The second question is that of the general health of the
mother. The 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 tinat it would
seem imorobable that this would have any effect on the form of
the age distribution of the death rate from puerperal causes.
Ppnig, however, will depend on whether the motrers 8t different
ages form?random sample of the total female population or not.
fhus i1t is necessary that some consideration be #iven to the
even more complex prohlem as to wuether the selection of
married women at different ages is a random one and, if not,
whether the process of sclection varies in the aifierent age
groups. PLhere can be no doubt that the general health of a
woman will influence in some'degree the risks conseguent on
maternity. (onscious or uanconscious selection of the healthier
of the ‘female sex for wives will, in general, recult from a
oreponderance of females over males at the reproductive ages;
so that we snould exvect to find that the death rate in married
females was less than that of the unmarried. <This is, however,
only_partially trua.

Zvidence of idverse Jelsction of Younger married women.

(a) @ith respect td differences in the Death Jates.

e e I e T I e e

In the following table H.

showing the veath Rates per 100,000 from aAll Causes in warried
& Unmarried jomen with the Hatio of the larried to tre
Jamarried oveatn Rates for the leriod 19Yls5-25.

15-| 20- |25~ (30~ |35~ |40~ |45-

slarrie@e.e ... . |426 | 406 | 456 485 )543 JSig |764 —
Unmarried ..... |318 | 377 [451 |512 |565 |5697 ]894
Ratio of lLiarried
_to Unmarried. [1.34} 1.38{1.01f .95] .96} .83| .85

S —
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are collected tne mean degth rates per 100,U00 Zor the

period 1915-23 of married and unmarried women from all

causes, alonz with the ratio of the death rates of married

to those of unmarried females. It will be seen that, fron

all causes, the deatin rates in the first turee quinguennia

of reproductive life are higher in married than in unmarried

women, and that the differsnce is greatest in the First age

group and gradually diminishes, until at J0-345, married

women have a lower 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 diminigshes with

increagsing age, tihese youager woimen, especially married women,

are exposed to the special risks of the pregnant to a greater

degres than others. It seews expedient, tnerefore, to

compare the mortality rates from causes apart from tnose

special puerperal deaths. But maternal deaths in childoearing

are not given witn distinction as to c¢ivil state of the mother.

The 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 tne total

births in the several age groups. The validity of the

procedure will depend on the relation between the puerperal

mortality rates in single and married motners. Coghlan (1898)

has produced evidence that, age for age, the former have &

kigher puerperal mortality rate than the latter, so that, if

this be true for Bagland and Wales,™ 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 incerrect statemeat of the true
relative risk, and cannot, of itself, be taken as evidence of
a2 higner force of mortality in unmarried motuers, cince
illegitimates are in the main firset births, and the mothers
are generally young, and possibly selected.
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deducted from the total married female deaths will be too
emall, and, of course, tne resulting death rate from all
causes less childbirth will be too wigh. In the following
table

rable 12. Showing the Percentage of Illegitimate to Lotal
: Births in the 3everal .ige Groups for the leriod

. 1915-23.
15- | 47.36
20- |_9.65
25= | 3.16
30- | 1.78
35= | 1.93
20- | 1.01
Z5- 1 2£.75

are shown tne percentages of illegitimate to the total
births in the different age groups wihlch result from the
method adopted of distributing the births in age groups.
Deducting now tne deaths due to childbearing causes fron
the total deaths in married aud single women according to
the proportiong of legitimate and illegitimate birthe in the
several age groups, the death rates from all causes less
puerperal have been calculuated, znd are shown in tne
following table 13.
Table 13. 3howing thne Death Rates pner 100,000 from All
Causes lesgs Zuerperal in ilarried and Ummarrieu

Women, with the Ratio of the liarried to the
Unmarried Death Rates for the Period 1915-25.

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

arried 283 314 530 415 479 577 759
Unmarried 316 373 447 509 561 695 894
Ratio of liarried

to Unmarried. <90 .34 .85 .32 .35 .33 .35

Ihe results of this process show that at all ages married
women have a lower death rate than uwamarrieua, but that the
difference between tunese iz least of all in the first
quingusnnium. And it is to be noted that the fallacy

inherent in the distribution of tne maternal deaths to the
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two groups will weigh more in favour of the view that the
married women of the 15-20 agze grou) are & much less well
gelscted sample 6f the total nopulation than those of the
subecquent years, since, assuming that a higher illegitimate
maternal mortality holds for England and vales, 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. The resulting ratio of married to unmarried
(0.90) puts the actual posgition of young married females in

a too favourable light. The 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 resoect 6o piffersnces in Social (lass.

Lhat this relative disadvantage of young wothers is
Pogsibly the result of differences in the reproductive habits
of the different social strata of the population is evidenced
by thé following results. 1The correlation between the
oroportion which married women o 15-20 bhears to all married
women between 15-50 and social status, as measured by the
number of rooms per person, is (from the Census Ffigures for
1921) for Administrative Counties (with associated County
Boroughs) = -.6389 £ .054; and for Metropolitan Boroughs

= -.06970 & .066
Ihus where social conditions are lowest, where over-crowding is
at its worst, there the proportions of the youngest married
women arse highest.

A similar result is obtained by taking other indiées of
gocial status, such as the number of domestic servants per
100 families, the proportion of the sopulation liviag more
than two in a room, or the crude death rate from all forms of

Tuberculosise.



#or iletrojolitan Boroughs (1221) the results are as follows .-

Correlations between tne proportion of married women i3-2V

to all married woumen 15-50, and ‘

Proportion living more than two per room L7331 £ .049
pomestic servaants per 100 families -.3217 £ .1382
Crude death rate from Luberculosis .6854 + ,068

Additional, and probably more direct, evidence of the maaner
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 bestween the
ages of 15 and 20 in three groups of social status (as

evidenced by the occupation of the husband) .-

social Class™** 4 Of liarriages between the
-ages 15 and 20 years

Upper and liiddle

Classes 5.8
S5zilled Workmen 12.4
Ungkilled Jorimen- 17.4

It may be takmn then as proved that early marriages are
proportionately more common in the lower social clacsses of the
country, and, allowing for the »robability thkat even in this
restricted part of the community a certain amount of gexual
selection may 2o on, it is neverthelesg true that, considering

the relation of the mortality in married and vnmarrieé women

f From lable 29 of the Fertility of ilarriage ueport 1911.
Part 11, which contains much fuller evidence on tiigs point.
** for the exact composition of these and otuer social classes,
see lable 28a of the Annual Report of the Registrar General
for 1911. '
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in the country as & whole, the yjoung mothers of 15-20 are
an adversely szlected sample of the total female
ponulation at that age as regards thelr general health.

(3) An Optimum Period for Reproduction

Jitn regard to this, the posgibility tlat the age
distribution of the death rate may simply represent the
fitness of women ofvvarious ages to become mothkers, no
available information can coanfirm or refute such a suggestion;
but a hypothesis such as this should, in my opinion, be
reserved as a last resort, and only given scerious weight
when the trend in the death rate in childbearing fails to be
explained in any other manasr. As described above, allowance
nas been made, as far as possible, for the excescgive risis
incident to a primiparous birth, but even so, thers still
remaing a slight excess in the death rate of mothers in the
first gquinquennium of reproductive life. Xow much of thig
excess in the death rate would be removed if it were
pdssible to eliminate the affects of tine adverse selection
with respect to their general nealth, as measured by the
general death rate to which tihese motiers are subject, aad
the social and economic class to wrich they belong, it is
not possible to predict at present; but, if after adoing so,
the excess in the death rate still remalned at this age,
there might then be some reason for believing that the trend
of the mortality rate with age was at least in oart
representative of an ogﬁmum period for procreation. 2Part of
thie evideace on which the belief in a climax in toe
reproductive life of women is based 1s unsound; the remainder
is open to other, possibly more licely explanations. Ior
instance, Duncan (1866) postulates a climax in fecundity, the

evidence presented in favour of this beglig the birth rates

>
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at ages of women without respect to civil state. Lrhe birth
rates of women, married, single and widowed togzether, incrcace
from the 15th up to the 29th year and then gradually fall.
But the birth rates calculated as the nimber of legitimate
births per 1000 married women of given ages has already becn
shown to decline steadily from the bheginning till the end of
reproductive life. HNo doubt, part of this bigh reproductive
activity in early life is artificzal, some of the marriages
being from necessity ("forced" marriages, due to antenuptial
conception) and others (in the »present state of aifadrs)

from the lack of inowledge among younger women of the methods
of contracepntion. 3till the majority of fertility rates at
ages shows a gradual decline in reproductive capacity from
the commencement of reproductive l1life till the menapause.

Lhe other point wiich 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.
Ihe 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., 3But so many poggibilities
exist which mignt explain these observations (among others,
the duration of pregnancy, varistions in the feecding of the
mother during praegnancy, the effects of inneritance, etc.)
tat it seems nesdless to postuliate a climaex in renroductive
life. Further, 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
vear the weights and lengths of tne 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 immaturijyvof worien of
15-20 as a factor in the production of the higher death
rate at that age com»yared with those of the ilmuediately
subsequent age groups.

I'hess two general conditiong, primiparity and
varying intensities of selection of married women at
different ages, nave thus a possible causal relationship
with the bbserved age distribution of jruerperal mortality
in geﬁeral. If we could assume that these were wholly
regponsible for the nigher death rate in the first
guinguennial age group compared with the two iumediately
subsequent zroups, it would follow that in a population of
women seiected(at random as regards their general health
and dissociated from the excessive dangers of priaiparity,
the death rate in maternity shouid 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
distributioa 0f the conditions included in tne first group -
rroup (a) - are influenced to any sisnificant extent by these
factors, and consequently our attention will be specially
directed to the sffects of other conditions, poseibly local,
such as those in the uterus and adnexa.

It is impossible from the figures available to say how
far each 6f these causes of death is deosndent on local
abnormalities in tne velvie orzgans and how far oa the
general health of the mother. some of thne sﬁggested local
eticlogical factors are possibly only accidental associations
of the various con&itions, while the real causal factor nay
be a general condition of the mother, which, varying with

age, may be correlated with the incidence of local »nelvic



phendmena. fﬁis is inen some suggort'uﬁen wé 50nsideffthQ 
number of concomitants suggected as having some vearing oq'
the_iiability to a particular condltiod, often witnout,ény
attempt at forming a control series of ObserVations; Jﬁst
as in genural medlclne wheru the aumber of svéoebted

reﬂedlal agents ior a oartlcu1¢r morbid state is oiten in
inverse ratio to the 1nd1v14ualltherapegtlc value of each
- of these, s0 too possibly in ObstgtriCs Qhe'number of suggested
etiologicalyfactOrs may havé a high negative oorrelation with
the amount of ékact‘xnowledge. i'he mere occurence of, say,
 fibroid tumours of the uterus along with post-partum
haemhorrage is no proof of an etiological relationship
betwéen the two conditions; and i1t is precisely in such cases
where agsociated pathological states afford a reasonably sound
explanation of tneroccuﬁence of some untoward event that
faulty gensralisations are sometiumes made. Only a conmplete
and impartial statistical investigation is calculated to
throw much light on such subjects.
#hen wve examine group (b) with respect to the relation

etween the death rates in the youngest and oldest women, it
will be seen that puerperal coanvulsions is the sole instance
in which the oldest mothers are subject to a lower rate of
mortality than the youngest. [Lnis group, winich is composed
almost eatirely of eclampsia, is of further interest in tinat
the minimum death rate occurs at a later period in 1ife than
in the other diseases iacluded in this group (b). <he
death rate drops steadily from the beginning of reproductive
life until it reacunes its lowest value in women of 30-355, and
thereafter it increases again in later liife, 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 tuen tiat

by basing the deéths from convulgions on the number of

orimiparae 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 »sroportions of first births to all births in

the quinquenﬁial age groups in the Hew Zealand data as a

rough guide to the numbers actually occurring in ZEnglaand and

Jales, the orobable nunbers of primiparae ian each of the

guinquennial periods have been cstimated, and from thése the

death rates per 1000 first births have been calculated, and
are snows on fable II and viagram]a,

Showing the Death Rates at ages from Juerperal Lonvulgions
calculated in teras per 1000,000. First 3irtns for
the Peripd 1915-2J.

15~ 20~ 25- 30~ 55— 40~ 45~

veath Rate per | 1366 666 473 444 498 635 579
Willion Births
veath Ratée JeTr - | i
willion rirst 16071 11351 1443 | 2445 | 4326 | 3116 | 9357

3irtas

The results show thnat the death rate of eclampsia ig very
imuch greater in older than in younger primiparae, and apart
from a sliightiy higher rate in the first as compares witn
true immeuiately succeeding gquinguennium, the risig of
eclampsia increases steadily witn age.

ihe exach orixin of eclampsla is uncertain. rlue welgzht
of present opinion is in favour of the view that 1t is a
toxice condition, the source of the toxic bodies being
certain elements of the devekoping ovum. It is interesting
to note that there exists a close analogy between eclampsia
and toxic and infectious diseases in gensral. Recovery from
infection is associated with a development of immunity, the
period during which this persists, however, differing in

different diseases. dInssome, 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

susequent immunity is short - it is even questioq;%y s0Mme

whether it exists at all, but it is clear that recovery must be
associated, even in these diseases, with some period of immunity,
however transient, if recovery is to occur at all., Further the
7iriod of greatest liability to infectious disease is usually

early in life, and cases are much less frequent as age advances,
but thenfatality rate becomes greater as age advances. 1In
pregnancy there is evidence that foetal elements pass into the
maternal blood stream, and it is also known that extracts of normal
tissues possess toxlc properties. Emboli consisting of plugs of
chorionic cells have heen found in the lungs and other viscera of
women who havs 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. Obath, (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 datter a smaller dose is required. He further
haes shown that the sera of ﬁormal 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 Xxmx
toxic effects of injection of placentml extracts is decidedly less
than normal during the seizure, and by the fourth or Tifth day

of the puerperium the normal titre of the serum had bheen

restored. The author concludes
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tnat sclampsia is an intoxication by & placental poison
made poxitl, /6? a ,w%’um«; of U momedl eapacdy
neutralisation on the part of the wmaternal blood. <Lhe

[
[
0
=
3

[os9]
Q

results of his wori wou ¢t that the developuent of
eclampsia in a pregnant woman was due not so much to differ-
encses in the placentae themselves aw to diiferences in the
capacity of women to react to an antigen cormon to both
women who 40 and those who do not develop eclampsic.
Abernalden's reaction shows that there 1s some antibody
formation which is peculiar to normal pregnancy, and it would
be interesting to find it this reactionris equally digtinct
in eclamptic women. Again, the results of the present study
have ghown that tne futality of this condition 1s highest in
‘elderly p»rimiparae, and 3rownlee (1906) has brougnt forward
gsome evidence for the helief that the nigh case mortality ot
the older ages in certain infectious diseaseg is due, not to
variations in tne virulence of the organisms infecting thece
cages, a0or to a2 want of resistive power in the tissues
themselves, but to a greater inability to produce certain
badies at certain times,

7. factors modifying the liortality Rates from Juerperal
Caugeg within Recent Years.

dithin recent years the crude maternal mortality rate
has not declined; dbut various changes are occurring among
the female reproductive section of the community waich are not
favourable to a deciining death rate. iiLe tendency if anytuing
ig in tne opposite direction,
1) rke fall in the birth rate results in an increased
aroportion of primiparous births with itz attendant increused
chances of death for the mother.
2) there has been, besides, a change in the age constitution
of married women betwesn the last two censuses. LIhe mean age
of married women between 15-50 is, for 1921, 38.11 years, aind,

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 tune weighted distributions are,

for 1921, 30.73, and, for 1911, 30.78 years, i.e. the

averagze ages are practically identical. <rie distributions

at ages however, are somewhat different. <Lhe following

figures shLow the proportioans of married women living at the

ordinz to their fertilitieg)

ceveral age aroups (weighted acc :
at tne two censuses . -

15~ 20~ ~B8=~ .80~ . -35- 40~ 4.5 15-50
1911 1.03 17.05¥ 29.28 [28.27 (17.27 16.43 .62} 100.00
T92T 177105 "hIB.éolrzd}lo 26.54 11750 1726 074710000

(ihese figures really give the proportions of the total
legitimate births which come from mothers of tiiese ages.)

a

fhere has been ansparently slight increase in the percentuge
0of »robable mothers in the first two and last toree
quinquennia, with a corresponding defect in the intermediate
agze periods. Slight as 1s this cnange, 1t is certainly in
the direction of causing an increase in the crude maternal
mortality rate.

3) 1he 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. OQan table 12
are snown the correlations between the legitimate birth rate

and the social status of the district for (a) the 52 counties

of sdngland and Jeles excluding London, znd (b) the 23
metropolitan Sorougns of London in the 2 periods 1911-13 and

=
£3.

1921-

Lable 12 3snowing the Correlations between the Crude and
Corrected 3irth Rates and 3Jocial Status.

(a) 52 Counties excluding London.

Index of 3ocial Status Crude 3irth Rate Uorr%gtg? 3irth
1911-13 1921-23 1911i-13}) 1921-L9
jo Population living mwore |.5253 & « 5056 3749x e 240X
-than 2 per room .063 .053 03U .034
Rooms per lerson - 79284 -33109x -.4008x |-.277%
035 L0352 073 036

i

i
i
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(b) 28 iietropolitan Boroughs of London.

o 20pulation living 56525 J6178=] .6131x| L7144+
more tham 2 ser room, 037 079 .030 08
Humber of Jomestic - 8081 |- . 3172 - . 6739z |-.6722%
ssrvants per 100 045 .04y 070 .070
fainilles.

Phe crude l¥gitimate birtn rate is calculated ser 100U of

he total population. +the corrected birth rate is one which
removes the objections pertaining td the crude rate, in tuut
it is calculated in terms of the female population living at
reproductive ages (15-50) and maxces allowance for the varying
fertility at different ages by weighting each age group
according to its relative nuptial rertility, so tnat variations
in the'proportion of females of ages 15-50 to the total
oo0pulation and difference in the age distribution witihin the
reproductive female pojulation itself are eliminated by the
use of tiis corrected birth rate., Lhese results ghow that at
each of the two periods and in the two widely different sets of
administrative units of the country, tkhere is & well-
defined‘relation between social and economic gtatus, and the
‘height of the birth rate. iurther it is seen that in
count%ies the correlatioh is reduced by almost 505 when
variations in the »roportion of females of reproductive ages,
and in tuoe age constitution of #bis class of females, are
eliminated, but tuat thnese factors are of no greut importance
in the metropolitan Boroughs, the correlations givea by

the crude rates in this instance being of the same magnitude

correched

as those given by the sxude rates. IThus it is clear that
both in countlies and in ldetropolitan Boroughs, the birth
rate is still stroangly differential, the greater prosortion
of the total birthsbeing recruited from the lowest classes
of the community.

The correlation between thne decline in the birth rateg
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within the decennium and social gstatus are given on rable
13, {(a) and (b).

Pable 13. Showing the Correlations between the uvecline from
1911-13 to 1921-23 in the Crude and Corrected Birth
Rates and 3ocizl status,

(a) 52 Counties excludiag London.

Crude Corrected.
Index of 3ocial 3tatus. L921l-24 19el-29
' 1911-13 0 1911-13
v Lopulation liviag -.0964x -.0042%
more than 2 per room, 093 093
. - L2692 L1981+
Rooms per Jerson .037 L090

(b) 23 lletropolitun soroughs of London

% Population liviag -.2832% .1925:%
more than 2 per room. o117 183

Humber of omestic e RO

3ervants per 100 'Offgi 'Ofgﬁi
families. : '

In two cases the correlations are significant with regard to
the size of the probable erfors. Both of these are with the
crude birth rates. Jhen 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. A4ll the correiations are insignificant.
Ifhe deecline which has occurred in the birth rate of the
country within trne past decennium, therefore, has affected
the different social classes to approximately the same extent,
3till witn the above two factors antagonistic to a
declining mortality - a lower birth rate, and & 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, hut
that these have been obsedred by using a crude rate of

mortality;'
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8. Tne iffect produced by tne Jeclining sirth Hate on
the Crude Rate of iortality from Luerperal Convulsions,

Do illustrate the fallacy tnat might occur from the
use of crude rates, and from taging no note of the age or
parity of the motner, a good eﬁémple is that of eclampsia -
a Teature associated almost exclusively with priniparity.
fhe group puerperal convulsions 1is almost entirely composed
of eclampsia and, expressed in the usual maanner, the rate
was in 1911-13, 549 per million births; in 1921-23, 485
per million birthsg; that is, there was 2 decrease 0f 12w
in the decenniuwm. But the fall in the birth rate of |
necessity results in a rise in the proportion of first
births, g0 trnat the denominator in the Tirst period is too
lenient relative to that in the succeeding period. I have
attempted to estimate tne sffect of this in the following
mannsr. laking the 28 registration gtates of thne 3Births
Registration Area (U.3.4A.) in 1923, in which the notificat-
ions of birth require a statement of the order of birth
(Delawars and ilassachussetts do not require this information,
and had to be excluded), the provortion of first born chii-
dren (x) was calculated for each state and correlated with

the crude birth rate (y). <Lhe following are the constahts

deduced.

X = 27 .6107% first born children.

&<l
il

22.58679 ovirths per 1000 total population.
6z = 2.9766% first born cnildren.

6y

5.0492 Dbirths per 1000 total population.
= =,5 +
Txy L6979 £ ,065
Connecting these two variables by a simple regression
equation of the first order we find that ;-
2robable 0 of first born children = 42.9853 - .6813 x Crude

birth rate. In other words, a fall of 1 per 1000
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population ian the crude birta rate corresoonds on tae
"average to aa increase 0f 0.0631l38w in tiue proportion of
firet born children, with a sﬁanaard error 1in pa;diction
of 2.15p,f}om the accompanying diagram (Diagrauﬁ, it
will be‘seen that the fit is by no means very good, but toat
a straight line is lixely to be as good for prediction
within the range of the obgservations as any curve of higher
order.

Applied to thne statistics of dngland and wales, this
gsimple relationsuip will allow us to.form é‘rough
gencral estimate of tne number of primiparae in the two
trienaia. In 1911-13 the mean crude birth rate was 24.09
Der 1000 nopulation which, substituted in the above
e@uation gives a probable proportion oi first vorn of
26.61370. 3imilarly for 1921-23, & crude birth rate of
20.893 cérresponds to a proportion of 23.79583% . The total
births in 1911-13 was 2,635,765; so that of %hese 701,475
were first born. In 1921-23 the total births was 2,059,768;
s0 that 637,323 of these were first born. Assuming that all
The deaths in the group puerperal Qonvulsions ware eclandtic,

and tnat these in turn all occurrea in primiparae, the above

figures gzive rates of 2064 and 1685 per wmillion first
preghancies in 1911-13 and 1921-23 respectively; that is,
there has been a decrease of 19w 1a the death rate - a
decreuse over S0p greater thnun that estimated by usiag all
births as tue deﬁowinator. Avea tnis, however, ig unduly

Pessimistic. Je hage alreagy siown that eclampsia is much

more common in, or more.fatal to older primiparae, and tue
decline in the birth rate has appareﬁtly not affected youag g
womesn to the saine extent as the older ones, o0 thet in

addition to the increaseu amouat of primiparity the meun age ﬁ

of primiparae is probably higher than in 1911-13; so that
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fable 14. sbowing tone veatn Hates at .ages per 1,000,V0V pirths
in 3ngland and Jales for the Zeriods 1911-1% (al) and
1921-23 (b) with the Jercentagze Ratio of the 1921-53
death rate to that of 1911-134,£fr0m the geveral groups
of Causes of Usath. 28

15+ 20~} 25~ S0~ 90— 40~ 45- 10-30

(a) T4) 65| 98 | 101} 235 | 2351 2440 | 1z4

Abortion (b) 98f 46f 76| 133 | 195 | 320 | 253 | 125
c) 132 71 321 137 34 1 136 53 | 101

Ectopic 19 46] 51 361 1335 [ 181 | 12 82
~Pregnancy 16 41 94 | 123 170 134 239 111
34| 891134 | 149 ] 123 1 10z | 185 | 135

Other Acci- 186| 30| 39 ] 133 | 319 49A S77 | 169

dents of 114 1271100 | 141 | 308 | 43 372 1 101

Lregnancy 61y 1597112 102 27 63 231 107

Pverperal 403‘ 2791537 | 523 | 1049 [1446 {1760 | 576

waemorrhagze 2441 2141371 435 94 115065 1169 31

591 77liio 94 33 94 66 92

Other acci- 4031 2621295 | 865 | 619 | 946 [1195 | 431

dents of 195] 325|345 | 564 | 531 | 7356 | 930 | 414

Childbirth 43] 1241117 | 109 94 73§ 78 | 10l

Puerpsral 1615 {1564 11246{140% [ 1504 (1630 1509 [1s61

Sepsis 156311195 [1254{1295 11559 1736 | 2500 [1554

351 33| 101] 99 | 104 | 108 | 166 | 100

2hlegmosis 4081 2491 239] 347 | 656 | 807 |1132 | 409

Alba poleas 114 199| £65] 419 | 547 | 736 1279 1 377

231 301 92f 1z1 33 91 | 113 94

Puerperal 37| 33| 33| 40 61 12 63 39

Insanity 491 Sl s2p 31 37 55 53 54

1321 82] 97| 73 61 | 442 92 37

Puerperal 390 | 1841 133} 134 | 269 | 355 | 508 | 215

Nephritis 179 { 1621 163| 214 | $us | s56 | 525 | 218

461 33¢ 92| 117 | 113 | 100 ! 104 | 101

ruerperal 2340 | 632 45841 409 | 438 | 572 | a5 | 549

Convulsions 1189 | 594§ 4361 395 461 499 639 435
42 87 94 97 94 87 35 33

All Causes 6386 [3249 130825499 | 5330 (6698 [7859 (3932
5566 12935 13140 3621 | 5034 6469 [8429 13839
56 90 | 1V2, 103 25 a7 107 93
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when allowance isg made for this, the decline would be gtiil
further magnified. Lhis regult, thereiore, leads to the
conclugion that in certain cases a crude rate of mortulity
leads to erroneous deductions.

9. Changes in the wortality Rates Lrom rfuerperal Causes
at Ages witnia Recent Years.

The births having bheen distributed to the wifiereat uges
of mothers in a manner which we have reason to believe ig
fairly accurate, the death rates at ages for tiue two tricunia
1911-13 and 1921-23 have been calculatei. These are given on
lable 14. It 1s imocossivle witih the figures avallable to
dissociate the influence of age and parity of the motuer,
and this is a point of some imnportance not oanly with régard
to the etiology of patnological conditions in childbearing,
but also, as has been snown, in COméaring the death rates
at different epochs wren both age of tie mother and tue
average degree O0f narity are changing concomitantly, ws is
happening at tne present time in connection ﬁith'the
declining birth rate. The only method wiicu would give
absolutely satisfactory results is a comparison between women
0f egual age and varying parity and vice versa; but a
consideraticen of the relation hetween the age-specific death
rates ih 1911-13 and 1921-2J hag thrown gome light on the
subject. It is to be specially noticed that wiile the
general crude maternal mortality rate snows »ractically no
change in the decennial interval, in all the cuief causes

0

H

death there has been a great recquction in the death rates
at ages 15-20. ine great majority of these women are almogt
certainly primiparae, so that we are really comparing the
rates in a proup of women of approximately the same age znd
Parity - and the death rate has appareatly been reduced by

half in the decennial interval. It might here be objected
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again that the method of computing the deatn rates by age

of mother may have assilgned too few or too many births to
these motners, since we do not «snow how tne fall in tie
birth rate has affected the actual fecundity at various

ages in the women of Zngland and Wales. 3ut this cannot
poseibly account for tine whole of this enormous decrease,
since if there had been no actual decrease, 1f the

apparent drop was solely due to erroncous methods of
graduation, tnen twice as many births as actually did occur
have been alloted %o women of 15-20 in 1921-25 as

compared with 1911-13. Ho doubt there may be some error‘iﬂ
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 full in the birth rate

had specially chnaracterised younz mothers - bhut the Jrevious

PRI

comdrarison of fertility rates at asges for different countries
at different periods nas shown that this is certainly not
the case., If the decline in fecundity of women in ages
15-50 in Zngland and Wales has alfected the various age
groups in the manner in which the above comparison would
gseem to indicate, then we have in the latter triennium
actually underestimated the number of births to be assigneu
"to women of 15;20. The metnod thus has overestimated the
death rate at that age relative to the corrssponding group
in the preceesding triennium, and consequeatly has obscured
some of the decrease in the ilntervening period. accordingly,
I ain inclined to believe the amelioriation is a rzal one,
and not due to fallacies connected with the metrods of
distributing births.

dhile there is also a change for the better in thLe rates

for women of 20-25, ia whick group about 204 of all the
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births occur, there is no unesguivocal evidence 0f any
significant divergence of the rates at the other ages
for 1921-23 from tnose in the preceeding years.

10. The Zogsible Cause of the Changes in the kortality
Rates at Ages.

fhe possibility of explaining this significant decline
in the mortality of ounger mothers is 1limited by the
available data. The increase in the attention (antenatal,
natal and postnatal) given to mothers, iwprovements in
the general sanitation of homes, advances in tie furtier
provisgion of hospital acconmnodation for necesgitous cases in
éonfinement, and improvement in tue general health of
parturients would all require coansideration. 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 improvemeat in maternal mortality to
the younger ages, to show that these efforts have been in
the main confined to these ages. Improvements designed o
ameliorate the condition of tne people in gensral, (not
specially the mother) such as improvements in gzeneral
hygiene, would operate gaelectively on sowe ages more than
others, provided that a greater part of the deaths at these
ages is tne 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 suitables for the evﬁluation of the effects of thece
factors, but it is possible to enquire what changes, if any,
have occured in the health of womsn in different civil

states in these two periods.



-49-~
In the foll-wing table

lable 15. Showing the weath Rwtes 1n rarried a2nd Unmarried

—_' women 1a 1911-13 =wnd 1921-23 with tihe perceatage
decline witnin the Zeriod, and the atio per cent of
the Liarried to the Unmarried Death Rate (all Causes).

darried peath

Age Married Sercent Unmarried sercent] Rate oUnmurrie

1911-1311921-23{Decline |1911-15,1921-25 Pecline| 1911-16 1921-ad
S
15~ 630 411 80 264 257 S 2383 160
20~ 387 543 11 %39 304 -5 1354 115
25— 538 355 9 SE0 | 546 -6 119 1096
50~- 452 538 14 424 586 9 107 101
35- 1 592 462 28 Hdd 447 .16 111 1048
40~ 734 551 20 700 605 14 105 91
45— 974 721 24 992 1 315 18 95 38

are collected the mortality rates at ages of married and unmarried

women froin all causes for the two triennia which have been

studied. It wili be seen tiat at most ages tiere hes been

an improvement in the health of both sets of women, but that this

has specially veen so in the case of married women.

Consequently the ratio of the death rate of married to uwnmarried

has declined significantly within the period. In the first

quinquennium the greatest difference is apparent. [Lhe ratio of

238, in 1911-13 has declined in the intervening ten years to

160%. sSimilarly, but to a much less significant extent, the

ratios have déclined in tne later azes. But the enormous decline

in childbed causes uust have coatributed in some dezree to this

result; so that, in a manner similar to that employed before,

the puerpersl deaths have been deducted from the married and

wnmarried in the prooortion of the illegitimate to trne total

births at each age, and the death rates recalculateu for all

Causes less those vertaining to oregnancy. +Lhe results are

8lven in the following table.

fable 16. showiag tue Death Rates in liarried and Unmarried Joiten
in 1911-13 and 1921-25 with the Percentage vecline
within the Period and the Ratio per cent of the

kiarried to Unmarried Death Rate (All Causes less
Puerjyeral) .
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mwarried decth
rate.,v of

Age warrisuy Zercent Ubmarried fercent unmurried.
1911-1511921-29] veciine [191i-16[19s1-24] wecline [1911-15| 1921~
25
1o- $64 230 23 266 256 4 16 [ 110
20-1 275 zod 3 293 G0 =3 94 34
25~ 2707 279 9] SeV 540 -6 86 81
30—~ 303 319 -4 378 333 -3 39 39
35= 419 400 3] 463 444 5] 39 U
40- 611 o2l6 16 716 oV 3 16 85 36
45~ J05 716 21 1051 314 zl 37 33

It will be seen that, although childbed causes nave coatributed
in great part to the difference, there 1sstill apparent a very
definite amelioratioa in tue general death rate oi marrieu us
compared with unmarried women within the decennium. Hurther it
will be noted that the greafest improvement is in the 15-20 age
group, somewhat less in the next, still less in the third
quinquenniuwm, while in the last four gquinguennia there is no
significant cuoange in the relationsghip. Yo what degree this

result snould be credited to the opoortunity given by the logs of
male lives in the war for a better selection of tne fittest of tie
females for marriage, or to other causes, sucn us cuanges in the
age at marriage in the dgifferent bOblal clacsse is not a »point
whici: need concern us hers. Certain it is that there has been a
great cnange for the better in the nealtn of young mothers apart
from the risks of maternity.

Lhat there is gome relation between general healtn and the
risgs of dying in childbed can scarcely be doubted. Lhe curve of
Puerpersl mortality wnen corrected for primiparity shows a close
Parallelism with the general mortality curve of women at these
8ges except in the first quinguenaium of reprodﬁctive life, and
it has been shown that these young mothers are a selection fron
the lower social classes in which, as is well Known,vthe general
health ig below that of the average.

The result of the above comparison would therefore

30pear to strengthen tie assumptlon that the cnildbed mortality

defermined

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 tne main factor which has
determined the great decline in maternal mortality at the
younger ages within the past decennium.

Lhe possibiiity, however, that tne relationsiiip between
the maternal mortality rate in childbearing and the death
rate from all other causes in women of those ages may not
bé indicative of a correlation with health rnust not be over-
looked, Fuere are two other guite probable explanations which
might equally suffice in interpreting the above results; -
(a) That the real correlation is with sorie sgpecial dicease
or group of diseases, oOr
(b) That the variations in the maternal death rate is
correlated with variations in the availability of sxiiled
medical asgistance, and consequently might\show special
relationsnip with causes of death dependent mainly on such a
factor.

If the separate groups of causes of death had been
given with respect torcivil 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 uamarried woner
which have occurred within tune past decennium. B3ut since tie
requisite data are not available, the only other means of

elucidating the problem is by the method of correlation.

Summary and Coaclusion.

In the present paper an attempt has been made to devise a
method of determining thé mortality rates at ages from the
Causes of death in childbearing. I'he comparisons which 1t has
been pogsible to make %o determine what factors might vitiate

the results obtained lead to the coanclusion that the second



method described is fairly nesr the truth, DThe numbers of
married and unmarried women of different ages are weigiited

'by their relative nuntial and exnuptial fertiiity respectively,
and the legitimate and illegitimate births are distributed

to the guinquennial age groups in the proxdrtions which each
weighted groun of married aad uwmarrieua females bears to the
total weighted married and unmarried female population witbin
the limits of reproductive .1life. The resultiag births at

ages form the denominators on which to calculate the mortality

in childbed at the various ages.

s

rates from causes of deat

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

¥rom the Tigures collected 1t has beén imp0ssible O
demonstrate conclusively any constant change in the relative
fertility of women of different ages, coincident with the
deciine ia the birth rate, but the evidence available would
suggest that the procreativety activity of the youagest
married women becomes relatively greater than that of older
women as the birth rate falls. It has been siaown that the
mortality frow all causes in childbearing follows tuis course;-
beginning with a high value ia thne age group 15-20, the rate
drops to a minimum in the second guinguennium of reproductive
life and thereafter gradually increases with age.

I'he main components of the total deatihh todl follow the
same digtribution with age. These have?ﬁgassified as Group (b)
3ut otuoer less important causes of death show rates which
gradually increase with age from the commeacement.of the

reproductive period (classified as Group (a”.



Phe high death rate in young mothers connot be wholly
accounted for by the excessive dangers of orimiparity.
“vidence has however been submitted, that these young women
are on the average a less nealthy sample of the total female
population at that age, and that, apart from primisarity and
adverse selection, the general deathrate of mothers from
childbed causes prohably followsthe same law of mortality as
women 1n general from all other causes of death. Iclampsia
is much more common in young women, hut tois 1g colely due
to tue greater nuuber of primiparae at these ages. Hgtimated
in terms of first births, the death rate increases rapidly and
steadily with age, subject (o & smull exception in the first

guinguennium, which may vossibly be a consequence of = . o

[

unfavorable marital selection at that age.

There has been a decline of nearly 50% in the puerperal
mortality in young mothers of 15-20 andzzméller decrease in the
second quinquennium; but there is no evidence of any
iaprovement at the later ages. ILhese phehomena have been
brought into relation with the chinge which has taken place
in the death rate from all other causes in married women at
tiiese ages, as the youngest group of married wowmen are now in

a much better sosition, as regards their death rate from all

causes other than those coanected with childbearinr, relative
to tunat of the unmarried of the same ages ,than tiey were in

the Arecesdiing trienniwa. o correspohding improvement has
tagen place in the relative mortalities froa all otier cauges

in older women within the childbearing ages. 1ne results of
this investigation strongly suggest that the general state oFf the

wotner's health is a factor of great importance in determining

the height of the mortality rate in pregnancy.



LARDI 1II. The Degree of Association between the liortality
Rates in Childbearing and Certain Influential

Factors.

In the previous section (Part I) it has been shown that
there exists some conasction between the age of the motler
and her chance 0f dying in childbed. <Lhis age distribution
is also to a certain extent reluted to the death rate from
all otner causes in women of those ages. Lhe present ssction
is an attempt to measure the influence of these two.variables
in the production of geographical variations in natanél
mortality.

1. The Influence of Variations in the Age Constitution of
domen on the liortality Rates in Childbearing in the

Administrative Counties (with associated County
3oroughs) of 3nzland and dales.

3ince the age distribution of the death rate irbm all
causes 1in childbeafing is not linear, and since the
pronortion 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 motiers are assooiatad
with variations in the rates of mortality. Lhe only method
which apsears to fit tihe problem is to calculate an age- |
standardised rate of mortality for different districts. uhe
arithmetidal work involved in this orocess is somewhat
laborious, as, the rates being calculated on total births, it
requires first of all tnat for each county the births be
distributed to the age groups of mothers. i'he method adopted
1s that prsviously described (gee rable 7 ). Legitimate and
illegitimate births are now summed‘for each age group, and

the mortality rates wiich would have occurred in each county,
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been
had the death rates at ages[%he same as those of the

country as a whole, calculated by applying the death rates
of zngland and Wales to the births at each age, and the
expected deaths divided by the total Lirths. ~The death
rate of the standard population divided by the expscted
death rate of the cowty furnishes a factor for comrection
whicl, 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 adverssly respectively. (Whe method, after the
distribution of births is effected, is that xnown in the
Registrar-General's reports as the "indirect" method of
standardisation). <rhe factors for correction are given in
Appendix. This procegss has sufficed to demonstrate one
20int. In no case is the correcting factor sutficiently
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 snown to be an importaat factor in determining her
chance of dying in childbearing, the variations in the age
constitution of the female population of the counties of
Zngland and wWales are of negligible importance as factors in
the production of the geograpnical variations in maternal
mortality. ILhis, of itself, is of some value. Une oi the
influential factows, und one moreover not amenable to efforts

of administrative control, can thus be eliminated from the

further consideration of inter-loucal variations. ,

2+ lhe Influence of Variations in tine Death Rateg (from all
Causes less those pertaining to Childbirth)in Women, Of
Reproductive Aiges on the .ortality Rates in Gnildbeariag.i

Seginning first with a general review of the country as
& whole, the death rate per 100U women ol ages 15-45 from all
Causes less childbirth and the mortality rates from childbed

Causes per 1000 births, have been calculated for the counties



of =Zngland and Wales (Appendix). Lhe births and deatig on
wiich the rates are based are the Tigures for the triennium
1921-23. The general death rate has been calculated on tihe
Census population of 1921. No attempt was made to
extrapolate from thevpopulation enunerated st the last two
Censuseg for the female population 3t the mid-point of the
triennium. 3Several of the counties have been grouped
together to eliminate as far as possible, violent |
fluctvations in the rates which might otherwise occur

colely from the small size of tne gsample afforded by some of
the geographical counties when taken singly. In this way
the 55 counties of Zngland and Wales nave been reducad to
43, Further, the rates are crude rates - no allowance has
besn made for the varying age aind 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 oa
the conclusiong reacheu, 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 quiaquenanium
15-20, practically siailar, both iacreucing with age
thereafter; so that correction for-age wiil chaange both
variables practically to the same extent. kence, in view of
the fact that differeaces in age are of negligible importance
in the case of the maternal mortality in childbearing, it is
not at all ligely that corrections for age will make any
subgtantial difference in tne general death rates from all
the causes at those ageé. ihe correlations deduced from

the crude data will, therefore, not be changed to any

significant extent by this refinement.
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The ohservations'on the 43 counties have been claculated from-a

grouped correlation table. The following are the constants deduced -

Table 17. Mean 5.D. C.V.
1. Katernal mortality Rate per 1000 3.7314 0.7158 13.18
Births.

2. Death Rate All Other Causes per 3.3275 0.4388 13.12

1000 Females./s-45

r. = .4202 % .085
_ - N ,f-/,]z-rz = 2.71
g = .6983 % .03 . 87449

Both correlation constants, the coefficient and the ratio, have

been worked out. The coefficient r, is solely a measure of the

- tendency of the two variabhles to increase or decrease concomitantly.
It fails when the relationship hetween the two cannot he at least
approximately represented hy a straight line equation. The
correlation ratio (7) is a measure of the degree of association
hetween 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 bheen deduced.

It will be seen that the variahilities 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 highér degrees of variation cannot safely
be taken as representing wider and more hopeful fields for
ddministrative measures (the death rate peduced 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
&voidable, so that this variability of about 20% gives some
dPpreciation of how much this preventable lose of mothers

differs in different parts of the country.



e coefficient of correlation 71/2‘-'0-'({- is quite
significant witih regard to itg probable error, and, although
this cannot be considered a kigh correlation, yet it shows
that the inferences drawn from the previous section aré
-quite Jjustified. There ig definitely somne association
between tne two rates of mortality. But as will be geen {rou
the value of‘7 compared with vy, thelregression of
cuildbearing mortality on tne death rate from the causes -
the tendency of maternal mortality to follow the remaining
death rate - is not satisfuctorily represented by the
correlation coefficient. Ine test for the significance of the
difference vetween 7 and ¢4 (3lazeman, 1905) shows that the
regressioa siganificantly departs from linearity. 3o that in
this case the associlation is such that, with a decline in tnhe
genaeral female death rate, the childbearing mortality also
declines up» to a poiant, after which further decline in the.
general death rate ig associated with an increase in the
maternal mortality. <his will be seen more clearly from the
following figures; - and Diagram.a)
lable 18. showing the mean Rates of waternal Liortality for

Corresponding Rates of Lortality from 4ll Other
Cauges 1n Jomen aged 15-45.

General peath Rate liaternal Liortality Rate
26.7 $.80
30 5480
33543 J.41
36.7 _ . 4.12
41,7 4,51

showing the mean rates of maternal mortality for corresponding
Values of the geacral mortality from all other causes.

Ihis skewness of regression of the childbed mortality on
general mortality ig extremely interesting, mainly in view of
the fact that it suggests further methods of research. the
Dost probable explanation would appear to be that the true

Tégression is a linear one (there is no obvious reason wky 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. 4t thne period studied, boti rates of mortulity
were being sudbjected to a multiplicity of influences acting
for the most part to & different degrec in different places.
To take one, probably the most important, instance, namely
the provisioan of hospital accommodation and the availability
of s4£illed medical assistance in confinement. Lhis differs
sreatly in different parts of the country, and, if such .cre
available woere it is most required, in places, tuat isg,
wnere the mortality rate among wothers in childbearing is
nighest, then if thie is of any value ag a meang oFf
lowering the death rate, tine correlation hetween the two
rates of mortality will be watered down. “ris explanation
geems all the more probable wien it is noted frowm the wubove
figures that ian counties with the lowest rutes of mortality
from all other causes (and these districts are mainly rurs
in character) the rate of mortality from childbed causes is
significantly gréater‘tban in the districte with somewhat
nhigher rates of gensral mortality. It is only when the
ganeral death rate reaches a ulgner level tuut the naternal
mortality follows i its wade.

3. The Distribution of Iastitutional (liaternity) accommoGutior
_in Relation to the hlortality in Cchildbearing.

It will be noted that the e:planation given for this
non-linearity of rezression depends on the assumption that
ogpital accommodation is to a large extent determined by
the vre-existing rates of mortality in c¢ihildbed. rhe
asswaption ceems rsasonable, hut the folloving recrits lead
émphasis to the helief that such is the true state of
affairg, In a Report on the +rovision of Midwifery service

in the County of London, Vr.J.Lane-Claypon (1917) published
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tne proportidn of in-patisnt to the total bhirths for tue
23 letropolitan 3oroughs in 1915. +his may cerve as a
rough index of tiie distribution of lying-in accommodation
available in these horoughs, and the coefficient of
correlation between tihese figures, and tie rates of
mortality from childbed causes will sunow now thnese two
variables are related to one another. «he coefficients

obtained were; -

Gorrelation between the proportion of bvirths
occurring in lying-in Lomes and | ,
1; deatl rate from pusrperal fever ser 1000 births
= Q,4577 £ .113.
2. death rate frowm other causes in puarturition

per 1000 birtns = 0.1716 £ .1%5

{Phe rates for Querperal fever and‘otner causes of maternul
death are based oi the birtihs and deatns occurring in
.1914—16).
yWhe regults show *huat, with eaci of tue two cause
groups of deatn, there is a small pogitive a5séciation,
significant, nowever, only in the case of puerperal fever
and lying-in accommodation, and insignificant with the
remaining death rate in parturition. JYhat is, the grouter
the proportion of motuers attended in a maternity hogpital,
the zreatsr, on tue averaze, is the mortality rate Irom
childbed causes. Zven the most sceptical as to the value of
mafernity institutions for the cage 0f parturient women as
2 means of lowerinz tie deati rate from causes connected
with reproduction could scarcely regard this result as an
illustration that iastitutional treatment ig worse tnan
Useless. 4t tneir lowegt value these can 40 no harm, and

the corrslation scems, tusrefore, to be simpiy an exprecsion
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of the fauct{ in London at least, hospital accommodation is
provided for pregnant aad »arturient women where the nesd
for such institutions is greatest. And that this is in
2 general way what obtains all over tue country, seens not
an uvanreasonable propogition.

On general zrouads it may be said that the hospital
provisibn for complioated midwifery cases is much bebter
in urban than in rural districts. <Lhe subdivision of tue
country recognised in the Registrar-General's and the
Gensus Reports will ther:fore orovide 2 neans of
determining tine effect of this factor on the mortality rates
in childoirth. Grouped ia order of the availability of
sgilled medical assistance in delivery, Loandon, witi un
expert obstetrical service and with relatively little
distance between its outlying boroughs, and the nearest
lying-in home forms an admirable coatrol series. 1he amouat
of uospital accomnodation and the proxinity to sizilled

.

obstetrical care is guch that it would not be surprisii I

w
0
(=

the differsnces in the mortality rates which would otierwise
occur were levelled out. Couaty 3orougns, being mainly large
towns, will come next on tre scale, while Urban and Zural
Districts will be placed last. Tne distinction recognised
in official statistical reports between urban and rural
districts is by no means a complete one, tiie classification
0f thnese being oftsn u watter of nistory or simply of
Convenience, and haviag bdbut little relation to the total
P0’ulation or tune real character of the district. iany ol
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 graduwally growu,
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until at the present time they form what would otherwise be
urban districts of gome maznitude, but which sre gtill
"rural for registration ournosces. In the aggregate,
this division affords suitable ground for comparison,
probably not go much between themselves ag with the
aggregatfﬁﬁ of County and iletropolitan Borouchs.
If the explanation given previously has a siare in

determining tne magnitude of the correlationvand the type of
the regression, then we shall expéct in tnese sub-samples

of the country, tnat tue correlatioan will be lowest in
sietropolitan Boroughs, somewnat higher in County Borougis,
since

and higher still in Jrban and Zural Districts. sgain,

the mortality among mothers in childbed has been the object

)

of ever-increasing efforts to diminish or eliuinate, the

correlation between the two variables, we 2re studying,

w0

should be less diluted by the effects of tiese efforts, the

further we z0 bacg in time. e have now, thersfore, two

methods of

(a)

attempting a golution of the problem; -
by determining the magnitude of the association in

different parts of the country which are known to differ

with respect to the amount of s<illed assistance available,
and,
(b} to compare the results for tie same places at different

epochs.
Beginning with (b), tke following are the results for the

43 counties of England and Walss in the triennia 1911-13 and

fable 19,

- .medﬂ d .Do C . ) .

Maternal Toortality ate 1901-05 | 4.3291 (8330 [2Ve0k
per 1000 Birtns 1911-13 | 3.8244 [.7695 | 20.12

Vel 3gTe AIT OTHerT

Lausss 2er 100Q demales 1901-03 | 4.5349 |.660&8 |14.56

15-45 1911-13 | 3.7229 |.5297 [14.23
| & ” S X7

—_ \& lya | r 67449

1901-05 5701+ [ 6329x [1.556

1911-13 |.5594x |.5362x | 0.850




Although the mean rates and the absolute variablilities
of tne mortality in ctildbearing are somewlat Lower 1n
1911-13 than in 1901-03, the relative variabilities of Dbotin
rates are the same in the two triennia, and are also not
gignificantly différent from the value found for 1921-29.
fhe mean and standard deviation of tue ratesg for 1921-2J4 are
bnly gligutly lower than those for the two preceeding
triennia.

rhe coefficients of correlation are both greater tnan
that found for 1921-23; and, although the difference 1is not
sigaificant with regard to thne probable error, the value
registered for ;901-05 is greater than that for 1911-13.

In view of tkmazzémificamce of this difference, it would be
unsafe to base any coanclusion on tanis, unsupported by
additional confirmabory evidéﬂce. Lthis will ne given later.
4s will be seen from the values of ’7 , and the
criterion of tane sizaificance of the difference between
7 andIT’, the regresgion in voth instances shows no
significant dejarture from linearity.

One point of distinction between 1901-03 and the otier
two triennia must be noted., 2rior to 1911 a difficulty ie
introduced in tae returans of births and deaths. <rfhese

oviwl th :
Occuring wabhewt the normal place of residence since 1911
have besn redistributed to the place wiere they belong.
frior to tnat, deatns and births were attributed to the
Place wiere tne eveant actually occurred. tow this wiil
affect the value of the ooefficient hetween tne two
Variables studied 1s uncertain. rrovided trat cacio county
had its own maternity nhogpital to wiich tie complicated
labours occurring within the county were scnt, no gifficulty
would be iatroduced. But if the assumption be trie tuat
lying-in nomes are mainly in the district which have hLi h

maternal death rates, then the non-distribution of these
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births and deaths would apparently not affect the
correlation by decreasing it., Ratner would its value be
enhanced, Decause of ‘the cases of dystocia from any cause
tending to drift into the already unhealthy district for
confinement. In the absence of exacf Knowleuge 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 degress of medical
attention etc., seems to be borne out to a certain extent
by the coefficient fdr 1911-13, although Jjudging from these
results alone, we should come to the same coanclusion as is

Walready suggested by an examination of the mean rateg of
mortality, namely, that but 1ittle advance has been made
within that period in the efforts at elimination which have
Geen dirscted against maternal mortality.

Before proceeding to an analysis of the coefficients in
the sub-groups of the country, some consideration musgt be

g8iven to tne difference in the relative importance of various



-55=

cause groups of death in maternity and the degree to
wnich each of these can be controlled by the provisioa

of sxilled wmedical attention.

4, Ihe Difference in the Relative Importance of Various
Cause Groups of waternal lLiortality in vifferent

Parte of tne Country.

Lhe mortality ratesin childbearing in the subdivisions
of tne country differ widely in the proportions which the
various groups of causes of deati bDear to the total, and,
since some of these may be more auaenable to treatment,
prophylactic or curative, thnan others, some information
may be gzot by comparing the rates of mortality from the
separate causss of dsath in different districts, and tie
reiative izportance of tnose in tae total death rate will
provide an =stimate as to how far we may uwope for furtier
reduction from iacregsed medical care of the parturient
wWomen . |

The percentage wiich 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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Pable 20. showing the Relative Importance of Various Cause
groups of Laternal uortality in the Jriennia 1911-13
and 1921-23.%*

London [County Urban Adural agland &
Boroupzns |digtricts [ digtricts dales

Accidents of 11.09 10,13 9.22 3.54 9.56
2raegnancy 9,93 12.07 11.10 3.63 10634
cuerperal 10.72 15.07 14,39 106.09 14.64
Haemorrhage 11.66_ 113.62 114.47 r 15.01 14.08
Otzer accld- 3.25 10.35 11.13 10,29 10.45
ents of child J.01 10.153 11.90 10.83 10.73
birth .
Juerperal 47 .42 I35 .84 32494 29.71 34455
fever 47,71 33.57 . a1 .81 £9.45 JDe 88
Touerperal 14.45 |18.71 20.14 21 .48 19.49
Albuminuria & | 13<+94 16,04 13.39 22.96 18.27
convulsions
Shelgmasia 7.22 8.68 11.11 12.09 10.16
alba polems 697 313 10.97 11.92 9.79

stc., :
Tuerjeral | T0.93 T T1LivT 1101 1.30 leca
Inganity and V.72 1.35 .36 1.15 1.03

Yigease oFf
the 3reast.

9 53?;
N 555

7

52117.4330 17.5940 50.7025
30141.4462 52.5209 77 44007

7
4

Lhe question arises wuetier these distributiocas can
really pe regarded for practical Hurposes as siullar If sgo,
then no difficulty will be introduced from this reason in the
iatersretation of tie coefficients involving the total maternal
death rate. If not, however, some attempt must be made to
determine if possible the degrees to wiich the incidence of
these several cause groups of death is influeaced by the two
factors, the general health of women of childbearing age, and
the provision of hospital accommodation and s<illed medical
care.

fhe distributions in each division in the two triennia
have been tested azainst the frequency occurring in the rest of
the country by means of the X? test (Pearson,1911). hat is

wanted is the probability that the distributions are really more

T— - — ———

The values given first in each group are for 1911-13. <Lhe
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 piay of mere chance. The
formula used for this purpose was that generally adopted,
. 7/
namely, $ ‘ //»_ //»' 2
- 4
"Lt H

where f; and ﬂ are the frequencies in each group of death,

N and /V’ the total number of maternal deaths in any s
aggregate of districts and Ehe remainder of England and
Wales respectively, and 5' denotes summation of like

f

quantities from /4 &,

" From 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 ;K; are given at the foot of
each of the distributions. The magnitude of X}iﬁself may i
be used as an index of how far the distributions are divergen
for a givem number of classes (in this case, seven). The
higher the value of :Kz the greater the probability that the
two distributions compared are really divergent one from
another, The lowest value in this geries is for County
Boroughs in 1911-13, in which the value of ](3 is 17.4880.
For 5/ = 7 and )Cz = 17,4880, the corresponding %alue of

P =0.0078. The odds against this, the nearest approach
to the distribution of the rest of the country, being 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-divisiona 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




fown to'country, the propsortion which deaths from puerseral
fever bear to the total diminishes greatly. In London,
nearly one nalf of all the materanal deaths are from
puerperal fever, whereas in Rural Districtes less than one
third are from this cause. Apart from accldents of
pregnancy which in the first trienniwa follow tie same courge
as puverperal fever, and in 1921-23 are somewhat different,
London having a lower proportion of deaths from tnis cause
than County Borougins or Urban Districts, all other causes
of death become relatively nore important as we pasg from
towa to country distrrcts. 3ut a comparison of the percentages
of each of the cause groups in different oarts of the cowtry,
will not help in determining wiich are determined by either
of the factors we are investigating, the prosortiong beiag
dependent to some extent on the aumber of the remailning
deaths, gince the totals in all gfoups of districts must be
the same (100%w). ior example, if we could subdivide the
deaths into‘tﬁo categories, preventible and unavoidable, and
compared the percentages of each of these groups in parts of
the country differing in the degree to which tue preventible
2aths could be circunveated, then although tihe death rate
from non-pyeventible causes, remained tine saine in the
sub-divisions, the relative importance of these would he
lowegt in places where the'preventible deathrepate was at its
height. Hence it is of importance also to compare the rateg
of mortality for the different causes of death in the

several sub-divigions of the country.
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4. 1he extent to which tihe Various Causes of waternal
liortality can be cControlled by nospital Jrovision
and Liedical Assistancé. '

A comparison of the rateé of mortalit& will enable us to
determine whether orjhot eaqh individuul group follows the
same coursé ag the deatnh rate Lfrom all causes in women of
childbearing ages. [Lhe death rates from the cnief‘oauSeﬁ
groups of death in the four main subdivisions of the country
in the two trienniarl191i-13 and 1921-23 are glven on
rable 21. along with the death rates from all cuauses legg
parburition ia wowmen aged 15-45.
showing tiie veath Rates per 100,000 Sirths frow Various
Uause Groups of lkiaternal wveatns in the swain Subdivisions of
England and dales for tue Lwo Jeriods 1911-13 and 1981-23,%*

aloag with the Death Rates jper 100,000 Jomen 15-45 from all
dgatges legss those connected with cnildoearing.

|
County Urban Jural
Londoal Boroughst districtg districts
accidents ol 32 40 a3 56
Sregnancy 29 43 44 35
fueroseral ol 60 60 63
naemorrhage 34 54 57 61
Uther .dccildents 24 41 46 45
of chnildbirth 26 40 47 44
Suerperal 1533 142 156 125
dever 139 153 120 119
fuerperal 42 74 39 90
Albumimaria & 41 63 75 93
gonvulsioans
Jnlegmasia &lba 2l o4 46 51
Jolenms,ete, 20 32 44 43
Puerperal > A B 6
Inganity 4 1 4 ] 4
Juerperal 0.9 Ue? 0.9 1 1.1
Diseases of the 0.7 1.0 0.3 1.1
breast

All Causes of 290.5 39645 413.7 419.9
Waternal death.| 290.6 394.6 396.8 404,35
DeathFaTe of a33 451 56D 360
Women 15-~45 S45 77 3535 330

10 aspreciate more easily tne positions of sach of

tonese gubdivisiong, the following table, showing the
’ Q ] o

* Phe values given above in each ianstance relate to 1911-13,

thoge given below are for 1921-23.
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mortality relative to London, is also given.
Lfable 22

Snowing the liortality Rates frowm the Severzl Uroups of
waternal Deatns, and the Rates Lfrom 4All Causes of weath
lesg those conaected with Childbearing in Jomen 15-45 in
the 3Subdivisions of Zngland and Jales relative to London,

county Urban Rural
Loadon | 3orougng juictricts | wistricts
accildents of 100 L26 119 112
2regnancy ! 164 152 1l
Juerleral " 192 191 217
paemorrhage " 153 169 179
Ootrner Accidents " 171 193 180
of cnildbirth B 154 130 167
Juerperal v 103 99 91
Jever ! 110 91 36
rueroeral B 177 199 215
Albuwnnimkria « N 156 135 Lz
convulsions
fnlezmagsia alba i’ 104 <19 &4z
Lolelis,etc, B 153 214 £37
fUET Deral i’ 154 133 267
Tnganity X SU7 259 257
Juerderal i HUU SO0 a67
Diseases of the " 115 45 157
breagt

All Causes of " 136 14s 145
Laternal deatn ! 136 157 139
veath Rate of K 116 94 93
Jomen 15-45 " 110 93 6 .

laging London as the staadward (100), the genoral desth
rate for County Boroughs is 16w higher, Urban vistricts Oyv
lower, and Rural vistricts 7 iower than London in the fifst
trienniuwn. Ia the subsequent triennium (1921-£3) tihe
relative position of the aggregatcs are uncnanged, bubt tie
divergence from one anotuoer ig wuuch less, County Borougis
being oaly 11Uy abhove London, and Jrban and Rural bListricts
only 24 and 4, luwer respectively. Before procesuing
furthef, however, we must determine whether this position is
to any significant extent influeanced by variations in the
age digstribution and civil constitution of the women in
these districts. wasing the death rates by age and civil
state for Lngland and Walss zs tie standard, these have beca

“pplied to the existing age and civil constitutions of the
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papulations of the sub-grouss, and the death rate of
Ingland and Jales divided by the "expected" death rate

of the district. ©[he foliowing are the correction factors

for age and civil gtate; -

1911 1921
London 1.00z9 1.0024

Gounty soroughs 1.0042 1.0037

Urban Districts | 1.0050 | 0.9993

Rural Disgtricts 0.9362 0.9931

It will be sesn tuat none of the districts are
influenced to aay significant extent by the variations in
ags distribution and civil constitution of the fenale
population at resroductive ages. Lhe relative noglitions
of tihe aggrezates of districts as given by the crude rates
of mortality tnerefore remains waltered.

A

Nith respect to the degree of hospital vrovision etec,
the order may be tafen as that already given.

Lhus, in any comparigon, if the mortality rate is ia the
main determined by tue level of tie gensaral aealth of the
women of the district, ths relative vositions of the gub-
groups of districts snould be toe sawsz as tuat of tue deuth
ratesg from all causes less childbirth; whereas if chieily
determineuy by tuoe avallabiiity, of sxilleu assistance, tue
rats snould increase ae ws parsg from wondon turough County
B3oroughns to Urbaa and Rursl wistricts.

The mortality rate from all causes of death in child-
bearing shows a tendenc, to follow tae course winici would be
cxpected 1f it were in the main deterwmined by tue laca of
84illed meulcal assistaace, the ratee belng niguest in
Urban Districts, lower ia County Boroughs, and lowest of 2ll
ia the letropolitan 3oroupghs. Ia ths latter trieaniwm,

althougn the rslative pogitions have not cnanged, the ruteg
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are legs divergaent frowm one anotuer than in thue previoys
friennium. witu the separate groups of cuuses Of deatn, it
will be sean that tne distributions of accidents of
pregnancy aad Jusrperal sepsis follow thnat of the gencral
death rate from ail other causes, whereas in the

rzmaining groups of causes of maternal mortality, the
p0gition is apparently deterimined to a mucih grsater extent
by thne amount of sxilled assistance available. In the
case 0f accldents of pregnancy, although the genera2l treand
of the death rates shows a similarity with the death rate
from causes other tnan parturition, yet tue dszath rate in
flaces otin=r than Longon is relatively much nigher than is
the general death rate in women. Apparentiy tihe height of
the death rate from accidsats of »sregnancy is not solely to
be explained by differencés in general hsalth. Jith
puerperal fzver the general trend of tie death rates uad
thair relative sizes are very closely parallel witn tae
gensral deatn rate. Jith regard to othcer causes of

]

maternal dsath, differences are also noticeable. the two

(613

roups, puerperal,albuminuria and convulsions and phlegmasia
alba dolems, are in rural districts-more than twece as high
ag in bondon, and the general tendency from rural to
nighly urban districts 1g dowawards. <The difference between
the aggrsgates in the case 0of accidents of birth is much
less than these two groups. Luerperal haemorrnage in tne
first quinqueanium wag twice, in tne second 1.79 times as
high in rural districts in Londoa.

From tnege figures the following conclusions may Dbe
drawn.

£fne general level of the death rafe from suerperal fever
appéars to be more determined in the ageregate of districts

by the level of tue general health of women of childbeuring
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aées, and is aprarently little, if at all, affected Dby
the gtats of obstetrical sunervision.

Lhe mortality froum accidents of pregnancy, althoush to
soms extent related to the general death rate, is also
affectsd by otherfactors, posgsibly the lacxk of medical
attention. JLTne magnitude of the death rates from the
remalning causes of desath aprear to be more determinec by
the proximity to s«illed assistance, althouzh the effect of
this factor on the rslative height of the death rates
differs. The rates from albuainuria and convulsions and
pnlegmugia alba dolens geem Lo be mogt affected by the
provision @f adequate obstetrical assistance, wheress tne
rates from puerperal haemorriagze and acclidents of births
show less striging differences, and taere is a suggestion
tnat tne latter group is tending to folilow thne trend of the
deatn rate inm womzin from all causes lsss parturition.
Uﬂfqrtunately it is not »ogsible to give a quantitative
value to the varyingrdegrees of medical assistance in these
four zroups of districts, nence it is iwmpossible completely
to demonstrate gquantitatively the effects of this factor; but
if it be permissible to assert that the greater the
proportional difference in tihe dzath rates in the »arts of
the country witu toe woret and bsst hospital accommodation,
medical assistance, etc., the more is tnat cauce of deatn
affected by these factors, btuen the cause grouns of nateranal
mortality can be slaced in the following order with rerard
to tihe degree Ofvsuccess litely to attend further medical
gfforts at control;'~
Shlegmasia alba dolens.

Albuminuria and convulsions.
Pusrperal haemorrhage.
Accidents of birth.

Accidents of pregnancy.
2uerpneral fever.

U G0
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5, J[Lhe Jifferences in the Correlations in Diiferent
sectiong of Ingland 2and lValesg.

The second method by which it may be »20ssible tq
demonstrate the effect of variations in thes medical
attention afforded to pregnant and parturient womsn on thne
magnitude of tue correlation betwsen the maternal mortality
rate and tone zeneral rate ia women of reproductive ages
ramaing now to be considered.

As explained above, the coefficient s.ould be lowesgt in
London, rising somewhat in County 3oroughs, and reacuing its
neight in Urban and Rural Districts. Also, provided thut the
increased interest in tne mortality ian cioildbearing hLas
droduced an effect by diiiaishing those causes which are
amenable to contfol, the coefficients gshould be higher in
1911-13 than in 1921-23.

In the following table are collected the coefficieats
deduced for these four subdivisions of tihe country at the
two periods.
lable 23, Showing the Coefficients of Correlation betwsen

the lListernal mortality Rates and the peath lates
from All Causes luase those connected with Child-

bearing in Jogen 15-45 for the iain subdivisions
of Zngland and wWaleg in 1911-13 and 1921-23.
sl S22 H2 58

1911-13 1921-2% '

London -.2208 = 121 | -.5978 = .081

——— e e s s s

County 3oroughs. | .4174 = .064 | 1645 = .07 ,

[+

Urban Districts. L6331 £ 062 . 3924 = .037
Rural vistricts. 3974 = L0387 |  .3970 = .087

Considering first of all the results for the latter
triennium, it will be seen that the coefficient for Rural
Districts 1s nignast, that for Urban vistricts sliigntly, but

insigaificantly, lower; whereas tie correlation for Couaty
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Boroughs, althougn positive in sign, i¢ ineignificant with
reyard to the probable error involved, znd in London there
is a fairly high negative and significant correlation. In
the setropolis, then, the iancidence of deaths in chuilabed
occurs in districts with otnerwise low deati rates. It nuy
be of interest to note, at this point, that a sinilar
relationshlp nolds in iwetropolitan Boroughs belween the
mortality rate of infants in the first day of 1ife and tue
general death rate in women aged 15-45. Lhe following
‘corfelatiOHS show that, altuougzl 20sitively related to the
maternai mortality rate, tue death rate of infunts under oue
day shows a significant negative correlation with the general

deatn rate of womsn of cuilgbearing ages ; -

Gorrelations Dbetweeca the Vcath Rate of Ianfants under Cae wuy
Per 100U Births and
L ]

(1) laternal uortality Late .3347 = 091

(2] Death Rate, Females, 15-45 =-.4635 = .100

Altnough 1t is to be expected that iancreasing hogpital
provision and medical care among the poorer and less houltiy
Cclasses would bring about a levelling of tie death rates in

-

the different sections of the community, and consequently
would tend to obscure tine original correlatioa betwsen Lrege
two factors, it is evident that there is some sxcess wastuge
0f maternal and infant life zmong the better classes of tue
community in London. Lids night easily be attributed to such
conditions ag an increased resort to artifidal methods of
hagtsning normal delivery or the greéter proportion of fire
births in tne upper Classes due to the selective charactcr of
the Dirth rate; dbut it is clear tﬁat in ain investigation such
as tnis, it 1s impossible to isolate tine various factors wiich
might contribute to tue result. The conclusion c.n only he

stated, and the explanation left to others with more detuilcy
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iaformaﬁion of the districts, or until statistics are
av;ilable concerdiﬂg soms Of tiege »nogsible causes.

| iApart from tiis rather unexpected result, the coeificlentg
;ior:tbe different samp.es of the country agree in magnitude
with what would be egpected o0a general grouands, asswiing
vthat-hOSoitalisatioa'and oroximity to s«illed assistance
were factors of any momsnt. Similarly the rosults for tie
areceeding triennivm differ in the sub-samples. In tihis
case the coefficient for London, while still negative ia

is now reduced to ingignificance witu regard to its
probable error. Odunty 3orowgzins now show a siznificant
a20gitiva relationship,.and Jrban vistricts give a somewnat
nlgher value., The oae sxception is the result for Rural
Districts, in which the correiation is lower tnan toat for

Jroan Districts and also less than the corresponding veiue

3

H4

‘or tue gubsequent trienaium.

Comparing tne 1911-13 results witn those Jor 1921-29, we
gee tuat in eagh gase exéept in Rural Districts the
coefficiznt hag diminished within the decennium. Rural
Districts would tuaus gppear to form tie only excention to
what wag to be expected. In tiose districts the numbér oxf
deaths ia some of tne plades 1sg very s@mall and the rateg nay
therefore be subject to somewhat large fluctuations, due to
random sampling. wrfor iastance, the Rurul vistrictg of
destmorlaad ia 1911-15 with 2127 birtas, one deati from
buerperal fever and 11 deaths from other causes in pregaancy
and oarturition, has the lowest gensral death rate, and the
highest mortality rate ia childbirth. Omitting this case,
the coefficisat was recalculated, giving a value of 0.43

instesd of 0.39 whea 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 argumeat would hold for 1921-24,
and by excluding apparent exceptiong to the general rule,
the value of the coefficient would be iacreaseu. In this
way, we could, by coascious selection, clange the results

to guit any particular explanation.

But if we examine the Giffersaces in the coefiicicnts foz
tee two triennia witin regard to tioe probuble errors
involved, it will be seen tnat none of the observedvdiiioren—
ces attaia the conventional criterion of significance
(3 X probvable error’. raging the probable error of the
difference in the cosfficients as the sqguare root of the
sun of the squares of the individual errors, the folioning

table gsnows tione differences and thelr probable srrors; -

vifference
‘ pDifferences 2robable Irror
London . «B3770£,1464 2457
County Boroughs «2051£.09069 2.01
Urban Districts «2407£.1060 2.20
Rural pistricts | -.0056x.1228 0.05

County Boroughs snow the most significant difference with
rezard to the 2rror involved; but the difference in the
London coefficients doss not seem t0 be much less significant.
In Urban Districts 1t is doubtful if the difference can be
rezarded as substantial, but in Rural Districts the aiiiefeﬁce
is certainly insignificant.

fous it is agzaln evideat that no great change has taksn
dlace in any of the districts witiin the decennium. Ia three
Or four instances the coefficients agree with what a priori
reasoning would lead us to expect; but it seems doubtiul if
any zreat significance can be attached to any of them.

How it is clear that if any change for the better haus

Occurred among parturient women in any of the districts as
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the results of increase in medical attention of any
description witnin the decenniwa, the sifect of this
gshould be manifest in the proportions waich tihe various
groupg of causes of death bear to the totals. Iividence
nas already been produced to snow that these cause groups
are affected to different dezress by efiorts of meulcal
control; so that by testing the frequency distributioa in
each district at the two triennia, it should be pogsible
- to discover if any change has occurred. any scieues for
the amelioration of the accidents and diseases psculiar to
pregnant and parturient women will, if success attends
thege eflforts, lead to a diminution in tine prosortional
frequency of those causc groups which have been siown to
be mogt amenabls to medical supervision.

Consequently the frequsncy distribution oif the cauvses of
death have bean taested in the country as a whole and in
sach 0f tie subgroups of districts ia the two triennia. [he
following table gnows thne valuss of XF, witn the corresponding
probabilities tuat the distributions are rsally divergent
from one another.
lable 24. 3howing thne JSiganificance of the wiiferences ia the

drequency wistributions orf the Causes of uateraal

veaths in Cnildbearing in the irieannia 1911-19 znd
1921-25.

)& P 6 dals.

London 1.4841 9537 0.05 to 1
County Borouzhs 19,3325 L0036 | 876.83 to 1
Jrban pistricts J.2346 1618 5.2 to 1
Rural Districts 5.0072 « 3429 0.34 to 1

Zngland and Jales 15.2515 .0186 52.8 %o 1l

Por England and Wales as a whole, the odds agzingst the

two distributions being alike are 53 to 1. While it is
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doubtful if this may be regarded as a significant
divergence, an examination of the differences in the two
distributions showg tnat puerperal fever and accidents of
pregnancy account for a siightly higher proportion ol all
the maternal deaths in the latter triennium, with a
corresponding defect in the proportions frow alli other
bivth .
cause groups, except accidents of see=naaey wouich have
remained stationary. - rhe differeances, therefore, while
small and of somewhat doubtful significance, indicate a
sligiht diminution ia the relative impoftanoe of causes of
death which are apparently mogt amenable to control. iie
mdst hopeful sign 1ls the diminished promineince of pueroeral
albuminuria and convulsion, in spite of the continued fall
in the birth rate.

In the subdivisions of the country thers nave been 10
significant changes in tihe proyortion of deatins from the
gseveral cause zgroups in London or in Urban and ural
Districts. the odds in favour of the difierences being of
any silgnificance are‘too small to place any i.aportance on
wihat slight changes have taken place in these distributions.
#ith County Boroughs, however, the odds are 277 to 1 agsinst
the periods having similar distributions, and tihis nmust he
regarded as significant. Lere again there is 2an increase in
the proportion of deaths from Jpuerperal fever and accidents
of pregnancy and a defect in the proportions due to otier
causes,

i'he natural corollary would appear to be that an incroasec
in the medical attention afforded to pregnant women, ig not

the sole explanation of the differences found in the
Coefficients at the two periods. Although the difference in

tne coefficients found for County Boroughs seems to have tue
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greateat claim to significance, and 1t is in these
places that tne differences found 1In the frequency
digstributions of the cauges 0of death are rcally
gignificant, tne differeances ia the lLietropolitan
coelficients with no corresponding change in thé
proportional freqguency of the cause groups of death
require some other explanation. As suggcested, there
are pogsgible causes, such as increased manusl inter-
ference in normal dsliveries in the upper classes, or
the selective birth rate, both of which would result

in an increased prominence of precisely those causces

of death which can be controlled (s.g. accidents of
birth and eclampsia); but, as has been said, no
statistical evidence has yet been produced in such a fora
as to allow of testing this suggestion. Certainiy sucl
ohamges,'if they had occurred within the decennium,
might account for the differences in the coefficients
and also for the similarity of the distrivution of causcs
of death. In the case of Urban and Rural Qiatriots,
the values of tie coofficisats and the frequency of tiue
cause groups 0f 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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Oe IThe Relationsnip bvetween the beathiRate from 511

Jauseg less childbirth in Vomen of 1b-45 and the iwo
separate Groups of oanyses of liaternal veaths.

(a) Puerperal 3epsis, and _
(b) Otier Accidents and Viseases of Sregaancy and
Parturition. ’

gomplete details of the separate causes of death in
cnildbearing are not available for sgeparate places in
official reports. lhese are only given for Lngland and
Wales as a whole and separately for London, the aggregates
of County Boroughs, Urban and Rurél Diétricts. rhese
figures have already bz2en considered.

In the gensarate districts maternal deaths are clagsified
‘into the two groups,

(1) ~Puerperal sepsis, and

(2) Other accidents and diseases 0of pregnancy and

Parturition.

Group (1) therefore consists of several scparate
conditions alike, only in the respect that they are all due
to infective processes and all occur post-nartum.

Group (2) is a more heterogenious 1ot, consisting ac it
does of all the remaining conditions liable 0 cause death
in pregnant and parturient women, consisting tnerefore ox
d$seases differing in etiology, in the time of oeccurrence
within tane period between counception and the end of the
puerperium, and in the success atteandant on prophylactic
Oor curative measures extended towards their elimination.
Although from a comparison of the rates of mortalify in
different districts it would appear that the gensral level
0f the death rate from this gwoup bears a negative
association with the amount 'of care expended on pregnant
women, the relatively slight differences in the rates Ior

the three aggregates of districts other than London
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sugrest that there may be other factors of importance in
influencing the variations in thnese rates. The
relationships of each of these two groups with the gensral
nhealtih of women have therefore been investigated
geparately.‘

fhe results are given below for Counties in the threc
triennia 1901-03, 1911-13, and 1921-23,
fable 25.3howing the Jorrelations (Coefficients and latios)

betwsen the Death Rateg in Women 15-45 and the weath Jate
from 2ueryeral Fever in the Counties of Zngland and Jales.

i~

g 7 L+ 75

-T901-03  T1.6937 = .053 | .7504 = .045
1911-19 .2947 & ,094 indeterminate -

(o2

Pable 26. snowing the Correiations (Coefficlents and hatios)
hetwesn the Jeath Rates in Jomen 15-45 and the Jeath late
from Digeases aad iAccidents of Jregnancy and Jarturition o
apart from 2uerseral sever in tihe Uountieg of Zuizland and
Jales.

AN %
Ll 7 Syl ="
1901-05 5374 £ 091 4456 £ 032 | 1l.42
1921-235 . 3045 £ .099 6304 £ ,062 2.63

In the case of counties there is no uniformity in the
serieg of correlation coeificienty, and it is impossible to
detect ény definite trend for cither of tue two groups wud
any constant difference in the magnitude of the coefiicients
for these two geparate grouss of diseases. Ia tne firct two
triennia, a comparison of the wvalues of yand * shows tuat
aeither with suerseral fever nor with other causes is the
regression non-linear. But in 1921-23 a difference isg
noticeable. 2Puerperal fever shows a linear regression on
the general death rate of women, whereas with other cauvses
the oriferion of the signifﬁoance of the difference of

‘7 and 7’ shows that the regression ig substantially siew.
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The fdllowing table and Diagram 4_ showing the mean rates of
mortality from puerperal fever and other causes in parturition
brings out this very clearly.

Table 27. GShowing 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
Childhearing.
287 9.87 27.92
30.0 ' $11.36 21.98
3343 9.73 24.20
36.7 12.A0 28.50
41.7 15.00 30.75

The death rate from puerperal fever increases steadily, apart from
ninor insignificant fluctuvations, 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
Pemaining causes of death are dependent on this factor.

With the sub-divisions of the country, it 1is possible to
detect a fair degree of uniformity in the results.
Table o8, chowing the Coefficients of Correlation hetween the

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

1911-13 1921-23.,
Ic‘°nd0n ’ L0570 + .127 ~.3791 £ .109
U°unty Boroughs. .1808 * .075 L0782 + 074
Tban Districts .2134 + .098 3055 * .093
Ural Districts .1914 % .099 3744 + ,088




-3l

lable 29. 5showing the Coefficients of Correlation vetween
toe Jeatin Jate 1a Jowen 15-45 from ill Causes lLess
Childbirtn and the Leatt lals from wistases and sccilaents of
fregnancy and farturition ajart from ueroeral sever.

1911-15 1921-25
London -.,95111 £ ,115 -.4078 £ 109
County 3oroughs WA725 £ L0060 1187 = 073
Urban Districts 9446 = JO1l L3270 = ,092
Rural pistricts 4203 = 085 LB04D £ L0389

Lthe coefficients are, in bvoti groups of diseuses, lowest

in London, somewhat uigher in ounty Soroughs and hLiguest
of all in Urban and Jural Distéiots. For Juerperal fever
the coefficients for 1921-25 are lower in London and county
.Borougbsvtban those for 1911-13; but the reverse 1lg true of
the results for Urban and Rural Districts. idone of thesge
differences witn resoect to the gize of the »Hrobable error
are significant nowever. Other accidents aad discases of
pregnancy and parturition gnow wniformly lower correlations
in 1921-23 than in the prece=ding triennium, but, as the
following rigures sunow, these differences can only be regarded
28 significant in Uounty‘ﬁorOugﬁs and Urban wvistricts, and
wholly without significance ian hondon and Rural wvistricts.

Table 30,

DiTTerence
Difference |PTobaBle Lrror
London 1267 © .154 0.32
vounty Boroughs « 3533 £ 095 S.74
drban pistricts L0176 £ L0938 6.066
Rural pistricts. 03554 £ 12 U.45

fne magnitude of the coeffidients for otuer diseases and
accidents of pregnancy and parturition are, irrespective of
sign, in all instances equal to, or higher than, the valucs
regzistered for puerperal fever. ILfunls result ls evidently

not in accord with what wouid be expected from the general
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comparisons made previously. It would unave been preaicted
Trom these that tie pucrperal fever deatn rate would giiow

a closer associlation with the general death rate in wonen

ot that age than would otiner causes of death in parturitioan,
but 1t must be concluded from these resulls that mucu more
can be hoped for in the reduction of the mortality in child-
bearing by concentrating our efforts on deaths from causes
other ﬁhan puerperal fever. It nust be insisted on, Lowever,
that the nwaber of deatis from childbed causes on which these
fates are based is small, especially 8@ when tne total

deaths are subdivided into the two groups, puerperal gelsis
and other causes, and it is worthy of note that the correl-
ations between puerperal fever uid the general death rate in
women of 15-45 when counties are considercd is nigher tuan
any of tne coazfficients for tne subdistricts in 1911-13, and
is equal to tihe highest coefficient deduced for any of the
subgroups in the succeeding triennium. wWhile rates vased on
small numbers may be expected to-give coeflicients fluctuating
to some degree golely from their errors of sampling, and that
these, therefore, will be raised or lowered from their true
value, a comparigon of the coefficieants deduced for the two
cause proups of maternal death soows that this factor is of
grsater importance witn the results for puerperul fever, than
with the remaining causes of death. J1he more reliable deuth
rates (from the »oint of view of numbers) for tae
administrative counties witn thelr associated County Boroughs,
give coefficients for puerderal faver nigher than, or egual
to, any deduced for the subgroups of the cgountry, in wuich

the rates must be based on smaller numbers; whereas with the
rateg for other diseases and accidents of pregnancy and

1

Parturition, in which the number of deaths on which the ratesg



are calculated, even in the sﬁbdivisions of tue
country, are much greater than thne deatins Lrom Duerperal
fever, the coefficients Jor administrative counties both
in 1911~13 and 1921-235, lie between tine highest and lowest
values registered in the gubdivigions of the country. It
is therefore, probable that, if a longer series of years iad
been tazen, the correlations with puerperal fever would siow
larger and more stable values.

Bvidently, however, puerperal fever presents a problen
of greater masnitude than other causes of death in cihildbed.
fne wvariability exnibited by tue two rates of mortality is,
relative to their mean values, of equal dezres, but tihe

results so far deduced snow tuat witu both ianfluenticl
factors, the general‘bealtn 0i women and the adeguacy of
the meuical supervision extended to the pregnant woman,
the rsmainder of the deaths in cbiidbearing show much
cloger relationsiips than doeg puerperal fover.

dhat is vrobably not so appoarent ig wry tihere chouvld be
such a close relation between deaths other than those fronm

septic infections and the general death rate of women.

Congidering accidehits of birth, Lfor example, a large part of
these is the result of pelvic defewnities, in tae main a
late regult of rickets in chkildhood or adolescence, so that 5
it does not seem uanrsasonavle to cxzxoect a correlation betweené
riczets 1a cnildnood and the general level of healtn =zt |
later ages. Jitn eclawmdssia, reasons have already been ziven
for considering that this may in some degree be deterumined
by the height of the general dzath rates at tiese apges.

Jhen the mortality rates at ages are based unon the provable
number of priniparous birtns at each age, the regression on
aze is almost identical with that of the rate from all

causeg of death (apart from deaths in childbearing) in wonen
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of reproducitive ages.

7. rhe Interpretation of the Relationsni) between lateraal
sortality and the General veath Rate ol \omen of
Childbearing Ages.

Phe guestion finally arises; - 1s the correlation with
the genefal death rate of women at reproductive ages to he
taien as indicative of an association with the health of
women in these districts, or is it giwmply an exosression oF
the fact that maternal mortality is a2 preventible death rate
and will thus ghow a strongér relationship with deathg winich,
given reasonanle medical and surgical carc, could be entirely
eliminatced; or finally, is 1t the regult of tne prevalence of
certain special diseases, predisposing to accidents and
diseases during childbearing? IThese quastions can only be
answered in a general way. Ia tie first place there 1s no
disease group affecting women aged 15-45 which, on medical
grounds, can be said to specially predispose to calamity in
reproduction.

Iable 31. 3howing the Relative frequency of Causes of uveath
in Viomen aged 15-45 for the Zferiod 1921-23

Cause of Death ‘6 Prequency

Infectious diseases « . + .+ 5.8
Tuberculogis . . « « « + 4+ & 34.0
CanCoT « v o « « 4 4+ o 4 o 7.8
Rheumatic fever . . . . . . 1.2
Digbetes . . . . . .. o .. 1.2

Diseases of the Circulatory
Jystem . . 10.2

Diseases of the Regpiratory
System . . 3.0
Abdominal Dizeases . . . . . 3.1
Renal Piseases .« .« . . . . . 3.0
fregnancy and Jarturition . . 8.4
All Ofher Causes . . . . . . 17.3
All Causes 100.0

ag will be seen from, the frequency distribution of cause

groups of deaths in women of 15-45, tuberculosig is by far

,

the most important defined cause group at that age, followequ
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in order of importance by diseases 0f the circulatory systex
and deaths assigned to cunildbearing causes. [Lhe relation
between puerperal sepsis and the prevalence of infectious
enidemic diseases will be discussed later; but apart from
this group, there is no cause group of death which can bve
said to nave any direct bearing on the mortality of women
in childbed. _

Apart from special discases, the remaining gquestions
cannot be satisfactorily answered by investigating national
statistics. <The only metinod wiich could Go s0 is a cage-
record invegtization. But some attémpt must be made, even
altrnough we have no definite index of health, nor is there
available aany exzact iadex o4 the gtate of the medical or
nogpital orovision in a district. what has been done ig to
take (1) the death rate from tuberculosits (all forms) in
women 0f 15-45 years as a death rate whick ig, a oriori,

a better index of general n2alti tuan toe death rate Lrom
all causes othef than those peculiar to tne prernuat woran,
and (2) the death rate from appendicitis per 1000 total
population ag the nearest a)droach in oificial statistics to
a deatn rate eminently preventible by early diagnosis and
proper treatment. Objections caan be freely offered to the
use of this as an index, the cihief ones being that we are
neglectiqg tnat variationg in thne aspendicitis death rate
may be more due to the prevulence of local etiological
factors than to the medical and wurgical services available,
and gecondly that tue provigion of general hogitals, wiere
cases Of appeadicitis are chiefly treated, may not corregssond
to the distribution of maternity nospitals and other obgstet-
rical services. 35till the results may be ol sgous value. 4
p0sitive correlation in this instance would lead to the bhelief

Tiat the correlations found with the total death rate in women
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was siuply an expresgion of the asgociation with the
oreventible deatns wiereas, an insignificaat or negative
correlation must, of necessgity, leave the guegtion unaungwered.
As a coatrol gerieg, the death rate from violence, apart

from guicide, ia women of 15-45 has been tagken as beiny
2robably independent of health and in no way related to
nogpital provigioan and medical assistance - in fact, a cluance-
determined phepnomenon,

fable 32. contains the regults of this part 0f the 1lnvegti- .. l¢
gation.

Gomparing the correlations between the tuberculosis
mortality rate and the maternal mortality rate with those
previously deduced by msing the total deatn rate less
parturition in females 15-45, it will be noted that moot of
tie coefficients are slighitly reduced in magnitude, but that
the same differences between tie coeflicieunts for the
separate aggrezates of districts and in the two periods ar
noticeable. A similar statement can be made with rezard to
the two gsubgroups of dauses of maternal deatn, puerperal
fever and other accidunts and diseases of pregnancy aiad
Perturition. JLhe coefficients are now in some instances
reduced to iansigaificance, having regard to ﬁhe size of the
Provable errors, but here, as in any otner inVestigation,
uniforuity in a series of statistical coefficients, is o much

greater iwmport in demonstrating a truve sssociation, than is tie

©

I

digcovery of large iadividual coeftficients or series 0%
Lighly fluctuating values.

Zxaiining now the results of using the suggested index of
preventible deaths. For the 43 cdunties, 8 pogitive correl-
ation in both triennia results with the total maternal

mortality rate, that for 1911l15 being sligutay lower than ior
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1921-25. Qlurning to the individual groups of districts, it
will be seen that there is no suggestion of uwniformity in

the resuvlts., The mogt significant feature is thne findiag

for County Borougngs. As already shown, tiaere has been in

this group a decrease in the proportion of preventible i
deaths since 1911, yet the coefficient for 1921-24 is about |
twice as nkigh as that for 1911-13. Jimilarly with London.
Whatever gignificance can be attached to tie differences in
the proportions of the various groups of causes of suerperal
deaths, the correlations with the mortality from anpendicitis,
if we could regard them with any confideace, clow the entirely
opposite tendency.

Puerperal fever fer counties gihows a high negative and
(statistically) significant coefficient of correlation with
apgendicitis, and the remaining groups of maternal deatis
an equally high pogitive one in 1921-23. [he same objection
can be raised by comparing the coefficients in tue two ;
triennia. Tne coefficient witn causes otiier than suerperal |
fever has actually become negative and with juerperal fever,
'positive. Similarly in the subdivisions of thes country, thereqé
is not the slightest evidence of uniformity. <Lue attempt to |
discover a quantitative associution with preventible deaths
and the childbeariag mortality has therefore failed.
much more exact measure of medical and obstetricul facilities

D

wWili be required before this Jroblem can be sgolved.
Ine coefiicients registersu for the control series do not
call for any comment. rhey are all insignificent in magnitiide.
Thus, apart frowm the diminution in the size of the
coeificients, 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 3epsis. Ine bearing of tnese results on the
genésis of puerperal sepsis, is a fairly obvious one. 30
far, iatro-mathematical methods have not been extended to
this cause of dsath, té attenpt a quantitative evaluatioh
of any of the various guprosed etiological factors, zad we
still have to be fuided by the personal opinion oF autuorit-
ieg, both with regard to toe genesis of tuis condition and
in administrative mcasures for its prevention. 0Only a

ation will throw

2
Ly

complete and impartial statistical investi
auch light on the subject. <Lhe results of tne campaizn
against sepsis in lying-in women are sufficiently meagre to
raise a healthy spirit of scepticism as to the correctacss

of accepted opinion on the subject.

Lhat the distribution of mortality with age obeys a
definite law, is reasons gufficient to believe tunat goiie
general influence is thne predominating factor determining tie
chance of death from infection by pyogenic organisms. iue |
gtatistics of this digease, or rather group of diseases, are
likxely to Dbe objected to oa the grounds tuat they are
homogenious neither clinically nor bacteriolugicully. JLhere
are aplarently several types of puerperal infection, but
these can be coansidered as comgrising two broad categories,
the sapraemic and tie septicaemic. Jince we are considering
the gtatistics of deatih alons, it can probably be rszarded as
a compact grou) of diseases in tne sense that, baeteriologiual§
1y, sapraemisa is anaerobic, and chinically, is not dangcrous
to life; septicaemia is pyogenic in origin (or in some rarecr
instances due to specific organisms, e.g. 3acillus diphtheriue])

and has a nigh fatality rate. The objections, therefore,
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wirile adiicsible in the case of notifications of the
occurrence OF the disecase (these devznd oa woat the
practitionsr chooses to include as »uerveral fever), are not
so pertinent in the case of deaths.

In considering the varying liability to succumb to
puerperal infection, some importancé, evidently, must be
agceribed to thé resistance of the parturient herself - hLer
immunity, natural or acquired to sensig; 2ad with the
aqumerous possible sourceg of infection, both exogenous und
endogenous, in both those who do, and those who do not,
develop sepsis, 1t is probable that individual difierences
in resistance are amony the most important deterninants in
the mortality from thié condition. Colebroox (1926) Les
Bhown that there ig no general tendency of tune Lilling 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 gome cases (o only 40p Of the normal.

Lhe figures dealt witn in thié study, it must be
renembered, relate to deatins only, not cases; and we arc
congidering only the risiks of dying from.sepsis. Llhat an
aseptic techniqus and absteatlion as far as possible Iron
vaginal exanination decrease the liability of developing
chinical sepeis may be ianferred from gensral principles.

Phe question is, nowever, chieifly, why «ome women die and
others recover, aad wiy women ovbviously exposeu to
coantamination do not dsvelo) recognisable sepsis, and otiuersg,
in wnom there havé been no obvious sourcee of contauilnztion,
devcelop and dis from sepsisg. The development of gepsis ic

not confined to tiioge who are subjected to vaginal
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examnination or manipulation, nor to tnoge dedilvered :
iastrumentally, nor to tnose who Dractice coitus duriag
Jréznancy. 53epels ig known to occur ia puerreral woiien
aoart from all exztrancous sources of contaminationl Jor
instance, the London Committee aprointed by the Jectiqn
of Obstetrics and Gyﬁaecology of tne Royal society of
liedicine, prejared a reoort (1984J*on 247 cases of

quarperal sepsis. O0f these, 25,6 dresented none of tlie

jar
w

ually accepted etiological factors. Yhe lzbours 14 tlege
cases weres normal, 20 vaginal examination had been made by
the doctor or widwife, and no sources of adMtogenetic

infection were found. Lhe repo:t of a comnittee of tne Lorth
of “ngland Obstetrical and Q/nQecological society (1924)%

contained an analysis of 154 cases of puerpsral sepsis. OF

B

tnege, in 46ﬁ it was rerorteu bthat labour was nornal - tonere
was 1o interferemce‘of any «£ind apart from vaginal
exainiaation. 0f course in these cases, itvis Jogsible that
gome were lafected by tne examining naad; so tuat, as no

information is given as to ths number wiho were not examined

ner vaginam, ,the figures in these two reports are not

direetly comparable. Yet tus uLondon Committee's rejort
stiows tpat in many instances, puerperal septioaemia is not
tiie result of infection frowm extraneous sources of
contamination. Colebroos (1926) suggests as & pogsibiiity
trat the non-naemolytic strepntoccoci, oitea found ia the
vaglna, may, wned entrance 1s effected into a circuwlating
Dlood stream of subnormal buctericidal power, develop
naemolytic properties, and become pathogenic.

rhe mortality curve of puerperal sepsis sinows that the

deatn rate is higuest at the extremes of reproductive iife,

* quoted from B.M.J. April 25. 1925.

{
'

SO P ——
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Starting from & high value in the first quinqueannium, the

rate droos ranidly to a minimuwn in the 20-25 age grouyp,

after whicn there is a steady rise till the final quiagueinnium

And it was sbowé that young mothers of 15-20 are, ous the
average, less haalthy than the general female population at
that age; but how far this will reflect on thelr résistuonce
to infaction is not a simple problem. fhere are two
antagonistic factors at worg here. It is no doubt nighly
probabls that immunity in general varies with gencral
nealth, and it might be justiliable to attribute & lesgeneu
resistance to infection to a lowered vitality. 3ut a
compengatory 2rocess may be active in some degree. A
selective process by deatn of tie less immune members oL the
GOmmuhity-in early life, or reireated sub-lethal, but efTiciecat
as immunising, doses Of pyogeunic Organisms leading to an
actively acquired immunity, may have beea taicing place; u@nd
both of trnese processes migat reasondbly be expected to occur
vin a more intense degree 1n wowen Of tne lower social classes,
from which class, as ﬁas already been shown, thse majority
of these young mothers are drawn.

The comparisons made netween thue death rates from sepsis
in the diftferent sections of tne country show that the rate

from cepgis follows closely, both in its general treand and

also proportionately, the general female deatir rates at
gproductive ages. 4Lne distribution in the different parts of
the country does not geam to be depeandent on the proximity to
sxilled medical care to any aporeciable extent.
{ihe size of the correlations deduced for individual towns
“betweesn puerperal septic mortality and the general female
death rate from 511 causes less parturition, are much smailer

than might have been expected from the comparison already
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made, but toe two factors wnicn heve coatributed to
bhis result nanmely (a) the sampling errors in the

death rates based on small numbers and (b) the greater ;
degrea 0f acquired immunity among the survivors to
reproductive ages in the least healthy communities, have {

already been pointed out.

8. Tha classification of Causes of Death in childbearing |
with Regard to their Relationsnip with Age.

In part I, it was suggested that the causes of

maternal death in childbearing might be grouped roughly

i
i
i
I
;
il
it
|

i
1;

into two broad categories with respect to their relutionshiq

i
i

i
. |;
explain the differences in the death rates at ages suggestad?

with age, and the further evidence produced to attempt to

that in the diseases includec¢ 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
infirmities in the uterys and adnexa. Prior to 1911,
maternal deaths in childbearing ard published in certain
cause groups for individual counties. Thege were therefore,j

groupad into four categories to ensure as far as possible

comparability in the causes of death as described in later
reports. The four cause groups are; =
(a) puerperal fever.
(b) placenta praevia and flooding.
(e¢) puerperal convulsions.
(d@) all other causes.
Of these, all except (b) placenta praevia and flooding
follow the trend with age which suggested a relationship

betwaen these causes and tne 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 followg; -

Correlation between Death Rate Females 15-45, and
(a) puerperal fever .6987£.053
(b) placenta praevia and flooding .0388:x.103
(c) puerperal convulsions .3052:.093
(a) all other causes «4440+.083

It will be seen that the only insigniticant coefficient is:

the one in which such 2 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 01 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 so0 closely with whgt was already
said to be provably true. 8o that a knowledage 0f the are
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 wiich are
dependant mainly on general, and these which are dependent

on local conditions.
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- Summary and Conclusions.

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 dévergent 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 relationghip 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 sxilled
medical assistance and the amount of hospital provision
available. The methods of further procedure suggested by
this finding showed that the explanation is probably trus.
The relationship between the general death rate of women
in any district and the mortsality 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 aceommedgption was in:pari: -,
dstermined. by the prevemigting rates of maternal
mortality in that communitiy, 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 country.
In England and Wales the cause groups 0f death arranged in

order of importance are for 1915-23 as follows; -
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(Ses also Diagram )

. Cauge Group:. % Frequency
Puerperal 3Sepsis ~ 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 Nephritis 6.2
Placenta Praevia 6.1
Abortion 3.5
Ectopic Pregnancy 2.4
Haemorrhage of Pregnancy 2.2
Uncontrollable Vomiting 1.0
Pusrperal Insanity 0.9
Puerperal Diseases of the

Broeast 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 beomme relatively mors important'in rural than in
urban districts.

" The death rates from the several camse 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
0of death in childbearing can be.arranged as follows with
regard to the prospect of diminishing or eliminating these
by fukther provision of medical assistance to pregnant and
parturient women; -

(1) Phlegmasia Alba Dolens

(2) Albuminuria and Convulgions

(3) Puerperal Haemorrhage

(4) Accidents at Birth

(5) Accidents of Pregnancy
(6) Puerperal Sepais.
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The two main groups of causes of death in childbearing,

puefperal sepsis and the remainder, both show significant

positive relationship with the general death rates in
women of reproductive éges from all causes less those
pertaining to childbearingi

The type of reogression exhibited in counties provided
further evidence that puerperal sepsis was not to any
é;gnificant extent affected by the proximity to skilled
medical agsigstance. The regression in counties was linear,
whereas with other caﬁsea, 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 thosei
found for other causes of childbed deaths. This was apparen-?
tly contrary to what all the previous analysis tended to ?
gshow, but the effects of errors of sampling in the death rateé
were shown to be probably greater with puerperal sepsis than

with the remaining causes. Hurther, 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
doges 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

- betwean puerperal sepsis and the gensral mortality in

women at reproductive ages. The further analysis to attempt
an explanation of the maaninngf 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
agsocliation with deaths which could be prevented by medical
and surgical care hags 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 wection of this part of the study, &
faiily strong argument has been presented in favour of the
?iew expressed in Paft I, that maternal deaths may be
classifiéd into two grotps, by an examination of the death
rates at ages, into those which are dependent to some
extent on general conditions of the mother, and tihose not
so dependent. The group, "placenta praevia and flooding,"
in which the deéth 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‘sbows ne
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 II1.

The Relation of 3Social Conditions to the Mortality in
Childbearing.

Although the suggestion is sometimes made that the
~incidence 0f puerperal sepsis may be to some extenf
”determined by the general socisl conditions of the patient,

V’:I have been unable to find any attempt to consider this
relationship quantitatively. In the North of England
committee's report on Puerperal Sepsis, it is noted thap
"in considering the question of etiology, account must be
taken of the patient's general health and surroundings;"
but no attempt td take either of these two factors into
account was made. Geddes (1912) refers to the association
which exigts 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,

‘ag the number of persons to the acre is not a satisfactory
index of the social or economic status of the population, thisg
result has little value for the present purpose.

The question as to how for the social and economic level
of & 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
0f 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
‘Pogsibility of practising an aseptic techniqug in these
houses is greatly minimiséd, the facilities for carrying
out successful operative proceedures 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 in@érect asgociation 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 ugeful 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 obstetricsal
proceedures, should these become necessary.

Here 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
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of association between the social conditions of any district
and the death rate to which women of childbearing ages are
subjected. There is @pparently 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 Rate in

Women 15-45 from All Causes less Childbearing
and Indices of Social 3tatus.

Indoor Domestic Rooms per
Servants Persgon.
LOH&OB e ® o & ¢ o o o . "o%geiﬂi -08250i004I
County Boroughs. . . . . -.6268£,045 -.9764+,035
Urban Districts. . . . . -.68821+.054 -.6547+.,059
Rural Districts. . . . . -.6210+.063 ~¢5993£.066

In table 25, a and b are collected, the results showing
the relation between the childbearing mbrtality 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.

Maternaﬁ %ortality Pusrperal Others of
ate Fever Parturition
London .5114+,094 .2042+.122 «4896£,097
County Boroughs -.0986+.074 -.0257+£.,074 | -.0786+.074
Urban Districts -.2853+.097 8.2257+.097 -.1586+.100
Rural Districts -.2467+£.097 -.1717£.100 -,2261%£,097
(b) Rooms per Person.
Maternal Mortality | Puerperal Others of

Rate Pever Parturition
London .5897+£.083 .3786+,109 «4137£.106
County Boroughs -.1066+.074 .0159£.074 | -,1093x.074
Urban Districts -.2340+.097 -.2789+.095 | -.1683%.100
Rural Districts ~-.2924+.094 -.3618+,089 | -.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. 1In

the highly urbahised districts of London, the incidence of

deathg in childbed from all causeslis greater in the upper

classes.

Bach of the two coefficients is significant with
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regard to phe 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
roaationsbip 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
coefiicients'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 glight correlation between the variables,
indicating that on the average, there is a tendency for the
death rates in childbearing to incraase with descent in the
social scals.

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 gortality 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, sbcial conditions or general health, for
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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 na 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 bs by a gtatistical process, for differences in
social status. The coefficients of partial correlation are
givdan in Table 26. It will be seen that in every case the
corralatibns with the number of domestic servants per 1000

of the population are now all pogitive in sign, indicating
inereasing maternal death rates with ascent in the social
scale; but none of these correlations is 0f any statistical
gignificance. The coefficients for general healtﬁ of

women are but 1ittle changed, and present the same differences
betweecn urban and rural populations as did the crude values.

Table 26. Showing the Partial Correlations between (1)
Maternal Mortality Rate, (2) General Death Rate in
Women aged 15-45 from All Causes less Parturition,
and (3) Social Status as measured by Domestic
Servants per 1000 Total Population.

Y23 Y73.2.
London -.3895+£,108 .0866+.127
County Boroughs «1322+.073 .0057+£.074
Urban Districts «5358x,091 .0671+.102
Rural Districts .3210+£,092 .0002+.103

Relation betwseen Persons per Acre and Maternal Mortality.

In large towns the number of persong 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, snd other

indices of social status. But in the aggregate of Urban, and
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and more 80 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 isodated villages are scattered
than of the amount of overcrowding in the home; 80 that it
would appear to be a rough measure of the proximity to, or
distance from, medical assistance. Consequently the correl-
atioms 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
Childbearing and the Humber of Persons per Acre.

Maternal Mortality| Puerperal | Others of
Rate Fever Parturition
Urban Districts -.0148+.103 «1323+,101 | -.1607+.100
Rural Digtricts -,0842+.102 .2450+£.,097 | -.2428+.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 & more reliable measure of the
prdximity of medical assistance than it ié 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 pogitive, whereas those for other causes are negative in
gign. The magnitudes of the coefficients are, however, of the
same order. ‘’hus, where the number of persons per acre is
greatesf, the mortality from causes other thannpuerperal fever
is lowest, and that from puerperal fever highest. 1In so far,
then, as crowding upon area is of value as indicating the degree
0f scattering of small villages over a large extent of land, and

consequently, of the difficulty of readily obtaining skklled
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medical attention in urgent cases, 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 0f 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
& diminution in the rates of mortality in childbearing. 1In
County Boroughs, however, no significance attaches to the
coefficients found. In Urban and Rural Districts, the
cosefficients are barely significant, but.the uniformity of the
series would appear to indicate an excess in the childbearing
mortality in the lower soclal classes. The magnitude of all
the coefficients between social status ahd 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 0f reproductive ages is
intimately reléted to socisl 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
ingignificant; whereas the original crude correlations
between the general death rate of women and maternal
mortality remain practically unchanged when variations in
soclal level are sliminated.

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.



-109-

Part IV. Puerperal Sepsis and the Prevalence of
Streptococal Diseasges.

0f other factors concerned in determining the
incidence of puerperal sepsis, the prevalence of certain
infegtious diseases is a correlative which has long been
suspected. In the early days of bacteriology, such
interrelatiohships were suspected on pupdly 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 cloée
that "he found it difficult to avoid the conclusion
that they were both due to the one poison." A somewhat
similar, but less stiiking 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" gaid, in reference to the deaths from these two
diseases in the United States in 1870;

"l. Brysipelas 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 betwesn childbed fever and erysipelas,
and justifies the inference that in any place where

erysipelas ie found, there will be found puerperal fever."
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Again, on referring to an epidemic of childbed fever
in Cincinnati he says,

"l. 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 erysipeias

was noted in the samé locality. This was almogt universally
the case. 3., Infants die of erysipelas shortly affer or
befors their mothers die of childbed fever. 4. A few
physicians attending childbed fever cases and erysipsalas
caseg 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 znown 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,
"l. Bpidemic 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 outbreax of cnildbed fever and vice versa."
Geddes (1912 and 1926), in two contributions to the study
of puerperal sepsis, has also examined the suspected
relationghip between three epidemic infectious diseases and
the varying prevalence of puerperal fever. His results would
appear to show that the correlation is closest with
erysipelas, somewhat less with Scarlet fever, whereas, diphther-
ia ghows no cloge affinity with the incidence of puerperal
fever., This author, however, appears to place little importance
on the result, regarding it as & 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 geptic 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 Longstafif, 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 gdneral infection
ensues; usually one organism onlyvinvades the blood stream,
and this is almost always the streptococcus.”" (Lea 1910);
and it is apparently agreed that the streptogoccus pyogenes
is the most common infecting agent in, at least the gevere
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 EBngland committees, already referred to, deal
only with blood examinations. In the former investigation
it wag found that 53 of the 136 cases examined had
streptococci'in the blood, 4 had Bacillus coli, and in the
remaining 79 iastances the blood examination proved negative.
In the North of Bngland committee's report, 65% of the 75

cases examined gave positive streptococcal cultures.
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Colebrook (1925) believes that a haemolytic streptococcus
is responsible for about 90% of all cases of buerperal
septicaemia., Similar results are reported by other
investigators. MacHay (quoted by Furneaux Jordan, 1912$
found a streptococcus in 17 out of 21 cases. This organisnm,
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 Sputum, it is identical
with that found in the uteride discharge. Further he has
never seen 8 streptococcus with similar characteristics in
any other ﬁype of sepsis. Bigger and Fitzgibbon (1925) in
158 swabs found streptococci present in 101 in§tances, and
Abrahams (1924) isolafed streptococei in 63 out of 120 uterhme:
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 pﬁerperal septicaemia is 8
streptococcus, and we are concerned here solely with the
effect of the incidence of other diseases duse to, or
intimately aséociated 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 diseass
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 4o 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 bacteriologicsl
researches seem to have established an etiologicsal
relatibnship between a streptococcus and scarlet fever.
Whether it (streptococcus, scarlatinae or anginosusg) 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 North of Bngland committee) in which the infection ig
suppoged to have been conveyed from another patient. 1In
one of these, & patient in the next bed was found to be
suffering from scarlatine; in the other, the wogan's
hushand developed erysipelas of the face and was transferred
to a fever hospital. This misfortune so upset his wife that
labour started premsturely, and the child was born before
the arrival of either doctor or nurse. Thig patient
developed septicaemia, in spite of the fact that everything
was normal at the confinement, and there was no vaginal
éxamination.
The ianvestigation 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 thereforé to be of gome importance. The
question to be answered, then, is not whether, when there is
close contact between a puerperal womsn and a patient
gsuffering 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
gepticaemia 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
dases 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 birthe 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 ana 1922.(Appendiz).

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, beth death and notification rates,

‘and the incidence rates of scarlet fever and erysipelas.
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Fever and Erysipelas.

Showing the Correlations between Puerperal Fever
Notification Rates and the Notification Rates of Scarlet

(a) 1911-13 London County Boroughs Administrative
B Counties
Scarlet Fever | -.0870f.126] ~.0623£.078 -,0154+.103
(p) 1921-23
Scarlet Fever | .0929+.126| .0341+.074 .3976%,087
Brysipelas «2402+£.120 «2537+.070 2476+ .,096
Table 29. Showing the Correlations between Puerperazl Fever
Death Rate and the Notification Rates of Scarlet Fever and
Erysipelas.
(a) 1911-13 London County Boroughs Administrative
Countiesg
Scarlet Fever | -.,0723+£.126 0117+.077 13584+ .101
Erysipelas 00594+ ,127 .1686+£.,076 0778+£.102
(b) 1921-23
Scariet Fever | -.2709+.118 -,0529+.074 4744+ .080
Erysipelas -,3106+,115 11281074 .3590+.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
agsociation 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. ZErysipelas shows a uniformly small positive
relationship with puerperal fever notification rate, but with
the mortality rate this sequence is completely upset; the
London Boroughs showing negative association, County Boroughs
none whatever, and Administrative Counties a gignificantly
pogitive 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
inaidence 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, althdugh 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 puérperal fever and these
diseaseé the correlations are the same as for notifications
in 1911-13. From these it might well be ccncluded that the
incidence of puerperal fever is unaffected by variations in
the prevalence of these streptococcal infectious diseages.
But in the period 1921-23 the relationships have changed. 1In
the large towns, Metropolitan and County Boroughs, all the
cosfficients 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 then between scarlet and

pusrperal fevers.
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From these results it can be 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 sigﬁificant extent in any group of districts by the
varying prevalénce of étreptococcal infectious diseases.

The results of the first triennium would lead to the
suspiéion that ihe similarity between the seasonal and
secular trends in these diseases has nothing whatever to do
with a prevalence 0f a similar type of organism. But the
magnitude 6f the correlationa for 1921-23 excludes a
dismiss&l of these results without some sttempted
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 o0f these diseases, the most gimple 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

streptococeal 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-Genmeral for 1923), the proportion due

to this cause is probably small. If in such a case the
coefficients of correlation between-tne mortality rate from
causes other than geptic infeetion 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 %0 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 etec., 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
aggociation with some condition other than this which ¥avours
the incidence of both conditions.

In the following table are shown the cosfficients
between the remaining death rate in parturition and the two
infectious diseases.

Table 30. Showing the Correlations between the Death Rate in

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

(a) 1911-13 London County Boroughs | Administrative
- Counties
Scarlet Fever | -.60080£.081 -.0518%£.078 .1767+,100
Erysipelas -.3570+.,111 .07451.077 -,0181%£.103

(b) 1921-23

Scarlet Pever | -.4866x,097 -,k368+£.073 .0042£,103
Brysipelas -,1586t.,124 -.1920£.072 «11556+,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. 1In the |
period 1911-13 the correlations for Administrative Counties : 3
and County Boroughs cannot be sald to differ significantly

from the results for puerperal feover death or incidence rates;
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but in fhe Metropolitan Boroughs both coefficients are
significantly lower than the values deduced for puerpersl
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
Adminigtrative Counties still remain to be explained, becauSﬂ
there ig apparently no such correlation found with the
remaining death rate in parturition. Still the results tend
to confirm the suspiclon that the relationship between
streptococcal epidemic diseases and the incidence of
puerperal fever is not a direct one. After sll, 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 prévalence of other diseases with simidar
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 so0 in
London where the oppogite xind 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 cauge of
infection in the puerperium. I have chosen diphtheria; the

caugal 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 correslated with the incidence
of erysipelas and scarlet fever that it is not a true control.
Consequently the coefficients of correlation between each of
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

Diphtheris.

(a) 1911-13 London County Boroughs | Administrative
Counties

Scarlet Fever - | .5371%.091 | .0677£.078 “14427,10T
Diphtheria
Scarlet Fever - .2164%£,122 1739£.075 «6563£,059
Eizsipelas
D2phtheria - .1030£.126 .0881£,078" .0879£.102
Erysipelas :
(b) 1921-23
Scarlet Fever - «74601.057 «28241+.069 .4237+,084
Diphtheria - : :
Scariet Fever - .2495+.120 .3311+£.066 .45387£.082
Brysipelas
Dipntheria - .388561.108 «1014x.074 .1139£.102
Brysipelas

The above results are scarcely such as to warrant the
belief that our control is not a true contrel. 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 thd earlier period. 1In
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 Administrativé Counties for scarlet fever and érysipelas.
Thé 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‘pubmished in the Annual Reports of the Registrar-
General instead of in the bocal Government Board Reports is
that the rzturns of each week are in the following week,
corrected for mistaken diagnosis, and the figures given in
the Registrar-General's 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 Logal 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
differentdal diagnosis may be doubtful in some instances, will
usually be to reduce the absolute magnitude of a correlation.
Thig explanation of the differences at the two peridds with
differing degrees of accuracy of the notification returns,
geems 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
ditferential diagnosis can be made at the outset of an
infection in the case of‘the turee diseases under consideration
here, namely that scarlet fever and diphtheria are more sasily

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
1911-13 -.,0916+,126 -+1525£.076 -.1046£,102
1921-23 -,1275+£.125 «2140+£.071 .4054+,086
(b) Puerperal Fever Death Rates.
1911-13 -.0925+.,126 -.1564+.076 .2008+£.099
1921-23 ~,4767+,099 . .0071+£.074 . 3464+ ,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.

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

thogse districts in which there is apparently some evidence of

asgociation, the foregoing analysis shows that it is an

indirect relationship due to the prevalence of some other

The significantly !
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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 gepticaemia. In those groups of districts in
which there is some evidence 0f the incidence of these
diseases being correlated, it has been shown that the
agsociation 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

gtreptococeal and non-streptococcal origin.
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Part V., INFANT MORTALITY.

Schemes for maternal and infant welfare are go
intimately connected that some short consideration of the
‘mortality among infants remsins 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
congiderably 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 degklines, the
death rate in the last three months of the first year of
life being only sabout 3% of that experienced in the first

week, when reckoned per unit of time.

A cloger 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 degress. The following
figures show that, as a geﬁeral 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 1-3 0-3 3=-6 6-12 Under

1 month | months |months| months | months |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 173 per cent, at
one to three months 434 per cent, all under three months 36
per cent, three t0 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 congequence 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 several factors in the production of infant mortality differ
in their importance at each of these age groups. This we
already ignow from gensral medical knowledge to be probably true.
In eary’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

the mortality at and immediately succeeding birth. Maternal

and environmental influences would appear to beoome of more

and more importance as infancy advances.
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It seems fairly obvious, therefore that the death
rate of infants under one year cannot be takem 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 stag&, extemnding from the period
of conception wntil immediately the infant is born. |
Secondly, and included in the first, are the several stages
of labour itself. Thirdly, a period of adjustment to & new
mode of life which consists of the first few days or weeks of

independent extra-uééine existence, and lastly, there is the

remainder of infant life, There can be no doubt that each
of these periods represent entirely different phénomena, and
the mortality at each of these gstages seems to require special
investigation.

From the stétistical 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
logs of possible lives in early foetal life (abortions, etc)
but the notifications of gtill births published in appendices
to the Annual Reports of the chief Medical Ufficer 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 28th week of intra-uq;ine life and full time.
Although in gsome 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
8till 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 shor& 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 infectioms diseases. These
will be referred to as the past-natal death rate. Although
no separate account can be taxen of the deaths &uring the
processes of labour itself, it will be seen that this
subdivigion 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 iedical Assistance at Childbirth,

of the numerous posgible factors which may affect

infant life at each of these stages, in the present gection
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.

Ags a rough measure of 1. the total maternal mortality
rate in childbearing has been taken; but, since a. great part

Of thig death rate is formed by the group of conditions under
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the term puerpefal gepgis, and since this, as has been
ghown 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 fiom all causes less those connected with
childbearing has been used as the most exact measure which
is avaidable from any statistical returns. For social and
environmental indices, the proportion of female indoor
domestic servants per 1000 of the total population, thé
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, 80 that these have
only been investigated in the Counties 0f 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 congider-
ed first. The mean death rates, their standard deviations
and coefficients of variations are given on Table 3R.

Table &3. Showing the Means, Standard Deviations and
Coefficients of Variation of the three Infant Death

Rates.
Mean Standard Coefficient of
deviation variation.
Ante~natal Mortality | 31.08 6.6 21.41
Neo-natal Mortality | 30.54 3.50 11.45
Pogt-natal Mortality | 38.08 10.92 28.67

¢alculated per 1000 births, the post-natal death rate

of infants im 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 nee-natal death rate is lowest of all, not
only in its mean value, but also in itw dispersion throughout
the country. Bur this comparison of the mean values is
obviously unfair. The still birbhh rate is calculated on all
deaths which occur in the three months befote full time, as
well as those occurrihg 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 ié 360 per
1000 births, the ante-natal mortality 124 per 1000, and #£0
per 1000 per annum in the remasinder of infant life. (These
figures are but crude approximations to the truth, as they
are based on the false assumptions that the frequency
digstributions of trese 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
subgequent 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 congidered in relation to

them are given on Table 35.
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Table 35. JShowing the Correlation between each of the
Infant Death Rates and Certain Influentasil Factors.

Ante-natal Neo-natal Pogt~-natal
mortality] mortality mortality

— - —

Death Rate in «391+£,087 «624£,063] .817+£.034
Females 15-45 !

Maternal .508£.076 «429+.,084] .492+.078
Mortality Rate ‘

Puerperal 3epsis ~-.055£,103 e133+£.,101| .488£.078
Death Rate

HatTernal Death Rate | .603+.060 .418+.085 .310£.093
less Sepsis
% Living more than [-,004£.105 «440£.083] .653+.059
2 per roon
Domestic Servants -.224+.098 -.654+£.059| ~-.724£.049
per 1000 Population

From these it will be noted that the heallh of mothers
ig most closely related to the post-natal death rate, less
80 with the neo-natal deagh 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 superv¥sion, would immediately lead
to the suspicion fhat an indirect association due to some
Oother 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

thoge 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 useus 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 relationsnip 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 eavironment than gﬁé the neo-natal death rate.

Each of the variables we are studying in relation to
the mortalities of infancy are, as has been shown previousl%
interrelated to some exteht, environment and the general
health of women fairly closely, maternal mortality
significantly with maternal health and oanly slightly with
environment, whereas the real criterion of obgstetrical
facilities (i.e. deaths in childbearing less puerperal sepsis)
is less correlated with maternal health than is thé 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 thegse factors
for constant values of the remaihing two. In deducing the
Partial correlationsg, 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.¥

Y14.59 = ,1954,099] Y 24.59 = ,159+.100 | 7 34.59 = .524+.075
T15.49 = .404+.086] 725.49 = ,309+£.093| 735.49 = .348%.090
719.45 = .050+.,103| 729.45 =-.417+.085] v°39.45 =-.378+.088

These coefficients suffice to show that Yhe important
factor in determining still birth mortality is the quality
of obstetricél 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 mortaligy rate at this period of infant
life. |

The post-natal death rate is most closely connectead withg
variations in the healtn of women and somewhat less éo with.5

both environment and the total maternal mortalitj rate in i
childbed. It will also be noted that the partial 1
correlation between the post-natal death rate and maternsal .
mortality rate for constant values of environmént and é?
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
of nidwifery sheoid,, »

effects on the mortality of infants of the qualitx<as the

age of the infant increases; but from thegresults it would

appear that this is not so. There are two possibilities, i

however, which must be borne in mind in this connection,

* The subscripts are ;- _

l. = Ante~-natal mortality 4.= Death Rate Females 15-45
2. = Neo-natal mortality 5.= Maternal Mortality Rate

b. = Post-natal mortality 8.= Domestic Servants per 1000

Population
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(1) In places where many women lose their lives in child-
bed, many more are rendered invalids for a time from the
effects of causes winicnh 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

nere as a measure of tone 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 caugses of infant deathg. For instance in the
present case, it might be suggested that some infant deaths 1
late in thne first year of life may He dependent on the r
proximity to competent medical assistance. Cases such as
these can easily be adduced. So that here it is quite
possible that the correlation may simply demonstrate a
relationship between deaths whici are preventable by timely
medical intervention. But, before considering either of thesei
possibilities, 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 g

the partial correlations have been recalculated using this

variable instead of the total maternal mortality rate, and

#*able 37. howing coefficients of partial correlation.*

P4.79 = ,172+.099 | T24.79 = .135+.101] 7 34.79 = .552+.071
T17.49 = .546+.072 | 727.48 = .424+.084| 737.49 .194+.099
T19.47 =-.08214+.103 | 729.47 =-.468+.080f 739.47 =-.356+.090

*The subscripts are ;-
1l = Ante-natal mortality 4
2 Neo-natal mortality 7

Death Rate iemslegs 15-45
Death Rate fmom Causes in
Childbearing less Puerperal
: Sepsis
Domestic Servants per 1000
Population

L}

Post-natal mortality 9

(<X
L]
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From these it will be seen that the coefficients
involving this portion of the maternal deathcrate 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 ®zaie and
slightly less s0 on the neo-natal mortality rate, and that
after approximately the first month of life, the effects of
this factor cease to suhow 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
dach of these thnree 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.

R1.459 = .403+.086
R2.459 = .5561.071
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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gepsis. Thege are given on Table 38.

Showing the Coefficients of Multiple Correlation.

R1.479 = .483%.079
R2.479 = .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 eaech of these three variables
are capable of being to a gresat e#tent eliminated, in the
cagse of environment by suitable administrative meagures and
in the remaining two, the heallh of the mother and the
quality of assistance provided for the mother at the birtu of
the child, by organised medical efforts of control, these
results show that least of all can be hoped fer from these
factors in the case of gtill births, somewhat more with
neo-natal deaths and most of all with the post-natal death
rate. Although this ig 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 measuresé
of the factors we wish to investigate, these results 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 27%. 80 that even if this could be effected
there still would remain appreciable differences in the rates !
of mortality in differeat parts of the countryy and which are
pPresumably determined by measurable causes.

Since dats similar in all respects to those already
examined for counties are available for the separate County
Boroughs of England and Wales, the whole series 0f constants

have peen recalculated for these districts in 1921-23 for
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purpoges 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 Rates in County
Boroughs.

Mean |Standard | Coefficient of
Deviation Variation
Ante-natal mortality | 85.18 9.75 27.70
Neo-natal mortality 33.27 5.53 16.62
Post-natal mortality | 49.528| 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. 1In
County Boroughs the death rate at this period im 30% higher
than in counties, whereas the still birth rate is only 13% and
the neo-natal mortality only 9% higher than in counties. v
BEvidently, then, the conditions in urban communities
prejudicial to infant life are reflected most clearly on the
pogt-natal death rate, less so on the ante-natal, and least of
all on the neo-natal death rate.

With regard to variability in the rates of mortality, in
County Boroughs the coefiicients of variation of the ante-
natal and post-natal deatin 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 Influentdal Factors
in County Boroughs. ‘

Ante-natal Neo-natal Post-natal
mortality | mortality | mortalitg

Death Rate 1in «241+.,070 «418x.,061 . £.03

Females 15-45

Haternal [ortality .385x.064 . 339,060 .183£.072

Rate |

Puerperal 38psis .280X.069 1 .189x.072 T .153%.073

Death Rate

Maternal Death e OLIL 007 e244t,070 109,074

Rate less Sepsis

Rooms per person -.319%x,074 -.612+£.047 ~-.971+.005

Domestic Servants -L71+.072 -.437£.060 -.008+.042

per 1000 Population

These results compare very well with thoge already found

for counties, and, although in most cases the coefficients

seem smaller, none of the observed differences are of any

statigtical signifi

cance.,

Using the same notation as before, the partial correl-

ations are given on

Table 40.

Showing the Coefficients of Partial Correlations in County

Boroughs.*

T14.59 = ,136%+.073
Y15.49 = ,359+£.065
T19.45 =-.030£.074

T 24.59 = ,173x.072
T'25.49 = .312+.067
T29.45 =

Y 34.59 =
Y 35.49 = ,106+.074
'0261_"'..069 - T39045 =".593:.t.065

«491£.057

Here again in all essentaal respects the series of

coefficients agree with the previous series.

The total correlations are also 0f the same order of

magnitude as those found for counties.

Table 41.

These are given on

Showing the Coefficients of Multiple Correlation.

&1.459
2,459
R 3.459

honn

.308£.067
.405+.062
. 594,048

* Phe gubscripts have the same meaning as in Counties.




~-138--

Consequently it may be said that these findings give

gsome support to the conclusions alresady reached.

In Urban and Ruralr Districts, returns of still births are
not available, but the constants have been calculated for the
neo-natal and post-natal death rates.

Teble 42. ©Showing the lMeans, Standard Deviations and
Coefficients of Variation of the Infant Death Rates

in

(a) Urban Districts. Mean | Standard Coefficient
deviation |of variation

Neo-natal mortality 30.81 4.27 '13.84

Post-natal mortality 38.08 10.18 26.75

(b) Rural Districts.

Neo-natal mortality 29.33 4.02 13.71

Pogst-natal mortality 31.6%7 9.42 29.74

As will be secen from Table 42, the rates of mortality in
both period of infant 1life are higher in Urban that in Rural
Digtricts, but tnat each of the death rates of these two
aggregates of districts ig 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 deatn rate. Comparing County Boroughs and
Rural Districts, the neo-natal rate is 13% higher, but the
post-natal death rate 56% higher in County Boroughs than in
Rural Districts. Similarly the aggregate of Urban Districts
shows a neo-natal death rate 5%, 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
districts, whereas the variability in the post-natsl death
rate tends to diminish in passing from rural districts to

large towns.
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¥ Urban Districts Rural Districts
Neo—-natal | Pogst-natal Neo-natal | Post-natal
mortality mortality mortality| mortality
Death Rate in «566£.070 L772+.042 «423+.084 «587+,067
Females 15-45 '
Maternal Mor- . 308£.093 «341£.091 «383+£.088 .528+£.074
tality Rate , i
Puerperal Sep-| ,043+.103 «161+.100 «180£.100 .372+£.089
gis Death Rate B
Maternal death| .440+.083 «A77+.088 .381+£.088 .436+.083
Rate less
Sepsis
Rooms per ~¢529+£.,074 | =.775£,042 | =-.516+£.075] -.629+.062
person _
Domestic 361‘- "'0576i0069 '0648;‘20060 -.497i0077 "o629i.062
vants per 1000
population

Prom these it appears that there are no great difrerences
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 Digtricts.
Y24.59 = .229+.097| Y 34.59 = .552+.071
725o49 = .14-2i.101 T55.49 = 008&0102
T29.45 ="0323i.092 T39045 =-0260i0096
(b) Rural Districts.
Y24.59 = ,077+.102] 7T 34.59 = ,198+.D99
Y25.49 = .273+.095 v35.49 = .437+.083
Y29.45 =-,341+.091 Y39.45 =-.454+.082

Considering first the neo-natal death rates. In both

Urban and Rural Districts there is & positive and significans
gorrelation with the index of environment, and these are of
the same order of magnitude as already found both for countis
and County Boroughs. Also in both aggregates of distTets
healtn of the mother shows no significant relationship with
the death rate at this period of 1life. With the total

maternal mortality rate, however, the coefficient for Rural
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Distriets is barely significant, but that for Urban
Districts, although positive, is, with regard to its
probable erwer, 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 cosfficients agree
with what hag already been found. The index of matqul‘
health shows the highest correlation, environment assmaller
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 posgitive
but statistically insignificant correlation, whereas a
definitely significant positive correlation is found with
the maternal mortality rate in childbearing. A result
gimilar to this was found for counties, but when, instead of
the total maternal mortality, the deatn rate from causes in
childbed other tnanvpuerperal sepsis was taken as the index
of medical care of women in pregnancy and at childbirth,
the final correlation became ingignificant. 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.
Y24.,79 .191+.072 +1804£.100 .083£.102
¥27.49 .221%+.071 .378£.088 .285+£.095
T29.47 —0252i0070 _0566.".'..089 -0542:':0091
Y34.79 «498+.056 »540+,073 «2561,089
T37.49 .036+.074 .841+,097 .324£,092
T39.47 -+391£,063 -.282+.095 -+4361+.083
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In County Boroughs, it will be 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 gignificant positive
gorrelation with this index, and the remaining two factors,
environment and health of yhe 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 supervigsion 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 caugses 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 thégrfactor in the three aggregates of districts, there
geems t0 be 8 definite tendency for its value to increase as
we pass from highly urbanised communities to scattered rural
districts. A geries of results such as this would, therefore,
lead to the suspicion that tinis index of the medical
gsupervision 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 tnis might arise where, in any group of districts,
a part of the death rates depended on the rapidity with
which competent medical skKill could be summoned. Tpe
trend of this series of coefficients seems to be 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 asssistance, and that deatiB 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 Coefficientsg of Multiple Correlation.

Urban Rural
Rz2.459 .632+.062 .568£.070
R .459 ~790+.039 749+.045

These agree very well both with one another and with thosge
already found in counties gnd County Boroughs, the coefficientq
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 so0 generally consistent one with another, both with regard
to sign and magnitude, §hat the inferences 80 be drawn from
them may be stated with a reasonable degree of assurance.

The ante-pnatal 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
sepsig, has no gignificant relationship with the death rate

at this period of infant life. The size of the correlation




-143-

between the two rates_of mortality is, however, not of the
order of magnitude which 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 motuers during
pregnancy and both at and after labour will be the means of
reducing some causes 0f death of infants in ante-natal
life, the actual saving of infant life at this stage will,
in proportibn to the total, not be very great.

Further, so far as our data can be trasted, fhe health of
the mother and differences in'environment or social status do
not, when allowance has been made for variations in the
childvearing mortality rates, appear to have any ;nflueﬁce on
the still birth rate. Although there is a significant
correlastion 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
comparigson of the weights and lengths of the offgspring of
primiparous women in the pre-war, war and post-war periods
made by this author shows that the health and nutrition of the
motiner during pregnancy nas no effect on the state of the
nutrition of the infant at birth, and that "the foetus lives,
like a true parasit®, 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 birth.

PThe coefficients of multiple correlation show that the

sum total effect of these three factors on the ante-natal




-144-

death rate is not very large, and leads to the conclusion

that a large part of this deatn 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. | I
The neo-natal death rate is also signifioantly agsociated |

with the death rates of mothers in childbearing, so that it ;

seems Jjustifiable to infer that some part of this early
mortality is within the scope of an energetic medical service. |
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 I
!

groups of gocial class, councludes that "the great bulk of thesﬂ
deaths are due to some Obscure internal derangement of normal E
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 j
Brend do, however, show a rise in the neo-natal mortality ratesﬁ
with descent in the social scale altbough the differences are |
not very great. But, as the present analysis shows, the

variations exhibited in the mortality at this period of life -

are not nearly so wide as those shown by the post-natal death

rate. Consequently, provided the correlations with social
status mere equal, a simple comparison of the mean value in F
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 almést as intimately connected with changes in the
external environment as are the wider variations in the
post-natal death rates. The only difference betwesen 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 regredsion on environment
of the neo-natal rate is lower than that of the post-natal
rate., That a relation such as this should exist so0 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 sudden and complete change in its mode of
existence. In utero, all the functions characteristic of
extra-uterine 1ife had been performed for it by the mother.
Its food is pre-digested and conveyed to the foetus in a
form immediately availavle for éssimilation, énd 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 smmiotic fluid has
revealed traces of foetal urinary constituentws, and in
obstructed delivery meconium may be paszsed from the foetal
bowel, so that in all probability at term, foetal
development has reached a stage when its organs aré capable
of performing the functions required in after-life. A
comparison of the extra and intra-uterime environments,
howeve;,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—reguleting mechanism can have had no
previous trial of its efficiensy, as seems to be possible
with the heart, kidneys and bowel., Thus it does not seem
unreasgsonable to suppose that one of the important factors
at this stage of 1ife is the adequate conservation of the
body heat of the new-born child.. In this connection, some
regults recorded by Louise McIlroy (1925) are of extreme
interest and importance, A geries of babiesg at birth were
cleaned with olive o0il instead of by bathing, and it was
found that these lost less weight after birth than d4id the
infants who were bathed in the ordinary manner. KEven better
results weré 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 congidsration t0 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 4o 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 varisbility in the neo-natal rates of mortality. Here |
again we must recognise the existence of other factors i
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 measuresj
!

or organised medical effort. ,
At thnis stage, the nealth of the mother takes precedence

i

over environment, whereas the effects of the obstetrical ahd

afforded to the mothers in childbearing have by this time
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worn off. It haé 81s0 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

agsistance 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 tne effect of more specific factors on
the life of the infant. The required data are not available
for such a study. 3ince there is no statistical material
with regard to the prevalence of breast teeding 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 tke results, and these must always remain
subsidiary in value to the cohclusions reached by means of a
direct and properly controlled investigation.

The greatest value of breast, as opposed to artificdal
feeding on the mortalities of infancy is supposed to be
manifested in the death rate from infantile diarhoea and
other enteric distmrbances. 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,
(Noel Paton, 1926) has & bi-modal distribution with peaks
at the end of the first and between the sixth and ninth months

Thug there is an entire lack of’correspondence between the two
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ecurves, the number of deaths from diarrhoea reaching a
maximum at the time when the least proportion of babies ig
being weaned.

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

Again, 1t &8 commonly stated, and is probably true, that
breagst feeding is much less common in the upper than in the
lower soclial 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 regpiratory 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‘ihe Correlations between Indices of

Social Status and the Mortality Rates from Diarrhosa,
Infectious Diseases and Regpiratory Diseases.

Diarrhoea Infectious | Respiratory.
Diseases Diseases

Rooms per Person -¢571,09 -.691,07 - 641,08
% Living more than J721+,06 .75£.06 J73£,06
2 per Room
Domestie 3Servants per | -.,19+.12 -.30£,12 -o33t.11
"100 Families
Crude Death Rate «51£.09 . +63+,08 +55+£,09
from Tuberculosis

From these coefficients it will be sgeen fhat none of
these three causesgroups of death can claim precedence over
the others in the degree of assottation 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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constituents 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 Causes of Still Birth.

In this country there is no record of the causes of
death.among still'born infants in official reports. The
following table, however, has been prepared from the
admirable statistical returns of the Netherlands to shdw
the causes of ante-natal deaths in that country. The
figurés are given separately for males and females, and the
retes of mortality and the percentage frequency of each of
the causes of death are given together. The births and
deaths on which these rates and frequencies are based
relate to the twelve years 1911-22.

Table 48, Showing the Proportional Frequency of, and the

Mortality Rate per 10,000 Live Births from Seversal
Cauges of Still Birth in the Netherlands 1911-22.

Mortality Frequency

Male Female Male Female
Syphilis 0.58 V.04 1,44 LBl
Other General Diseases 0.88 1 U.79 20D 2 el
of the Hother. T
Habit Abortion 0036 0036 0089 1001
Albuminaria 1.42 1.46 5.52 4,08
Traumatism and
Prolonged Labour 0.28 0.25 0.70 0.68
Placenta Praevia 2.84 2450 7.082 7.0l
¥oetal Deformities 2.48 | 2.95.| 6.14 8.27
Premature Birkh Tell 6.04 | 17.59 16,945
Difficult Labour 4.76 3,32 11.77 9.31
Torsion and compression| 2.80 | 2.04 6.92 571
0f the Umbilical Cord
Foetal Asphyscia 2.50 ] 1.93 5.69 5,41
Unclagsified Causes l.74] 1.52 4,91 4,26
Unknown Csauses 12,91 | 11.90 31.95 33.33

All Causes 40.42 1 35,70 1100.00 100,00

The grave objection which is mogt obvious in these
figures is the large mproportion of foetal deaths in which the
death is registered from unknown causes. The defect is one
which prevents accurate comparigson 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 otner hand, these figures are of some value as & 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 deatp, due to selection of material. The
type of selection will depend on the source of the data.
Hogpital statistics would be weighted in favour of foetal death
from causes which endanger the life of the mother. Consequentl
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 prope®: 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 be 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 na 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-Claypon (1926), in 41 out of 1673 dead-bor
infants, the death was due primarily to this complication.
In the figures quoted here for the Netherlands, 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 latten
6.38%. that is more than double tie proportion»from this cause
gre 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 obstru¢iigon resulting from the excessive size of the head
in many ingstances 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 0f foetal
death which also endanger the life of the mother provided
that an excessiva proportion of deformities are those causing
obstruction to delivery. Actually in the Netherlands
statistics, the proportion due to foetal deformities im 7.08%
whereas in the report by Holland and Lane-Claypon 8.25% ot the
total still births were from this cause, |

The total gtill births rate in the Netherlands for these
12 years (irrespective of sex) is 3.90 per 1000 1live births
a8 compared with the rate for England and Wales/in the ante-

Of 3-11 v 1000 g, YThuso

natal logs of life in these two countries. dm(bwﬁwa{i{«au

The death rate of males from all causes is 13% greater

than that of females.
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. Por individual cause groups, the greatest proportional
excéss in the male death rate ig in the group "difficult
labour”, and this followed clogely by the death'rate from
pressure on or torsion of the umbilical cord. The former
group shows a death rate 43% highe: in males than in females,
the‘latter 37% exeess in males. These figures would appear
to give support to the view that the gfeater gize 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, "tfaumatism and prolonged labour"
in which, however, the male death rate is only 12% in emcess
of the female. The sole cause of death in which femsles 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 fer deaths from sjphilis give a rate 9% lower _
in males than in females; but, as in this country, prébébly
little reliance can be placed on these figures.

With regard to the relative importance of the causes of
death, leaging out of congideration the deaths from unknown
causes, premature birth claimg 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
pléeenta praevia, and foetal deformities. Tbrsiog and
compression of the cord accounts for 6.4% of deatﬁs, and
albuminuria for only 2.1%s

It will then Dbe seeﬁ that many of the causes of foetsgl
deaths are also important causss 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 seems 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 nofing 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 logs of life will always remain.
Hospital statistics in thisg 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 studiéd.
But the figures given here afford reason for some scepticism
a8 to the advantages to the foetus of increasing attention to

the mother.

4. Visceral Variability in Foetal and Infant Life.

In most statistical invegtigations of the mortalities in
infaney, probably more congideration 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 ohey certain definite laws, and his results serve to
emphasige 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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interest seems to have been taken in the foetal and early
infant stages of life. 3Signs are not wahting, however,

that the defect is being appreciated. Holland (1922), in

a part of his investigation into the causes of foetal dgath,
puﬁlished data with regard to the organ weights of fiwe
~viscera, in addition to body weight and length and placental
weight in a meries of dead-born infants collected from
gseveral lying-in hogpitals. The total series of 300 foetuses
are divided into three sets (1) foetuses examined in the
fresh state, (2) those born macerated, and (3) a small group
of syphilitic foetuses. 3Since the aMtolytic processes
associated with maceration affect the organ weights to varying
degrees, depending for the mogt 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 ghor& series
of foetus®s born and examined dn the fresh state are only
considered here.

1. Visceral Variaoility 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 s essential that the
gstatistical constants be compared with some control series.
Since we obviously cannot know what is the degree of variation
in the viscera of 1iving hesalthy foetuses and infants, an
| attempt must be made to obtain the closest approximation to
this. From the already short series of 149 fresh foeéuses,

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
gselection is, of course, open to the objection that most of
these causes of death are probably associasted with some pelvic
deformity of the mother causing dystocia, so that the

gselection may be one of a series of foetuses from mothers




~-156=

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 1life of the &nfant at this state.

The analysis of these data will be confined to a
discussion of {(a) the relative variaﬁilities in the foetal
organs of the "normal" and tosal series, (b) a comparison of
foatal with adult visceral variability and (e¢) the differences
in the vatriation of the sed{es.

(a) Table 49 containg the coefficients of variation in the

two gseries.

3howing the Coefficients of Variation for certain Bodily
characteristics of the Foetus (a)"normal™ series, (b) Total

3eries.
(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 35465 41 .47
Kidneys 30.24 34.79

In the normal series the thymus is the mogt 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 marxed 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. <ILhe
supravenal 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 normsl
gseries 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 g0 relatively small as to be negligible, whereas in the
other, differences in age may be of great importance, since
in the few months preceeding 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 3D.46 40,39
Liver 19.61 20.16
Spleen 28,72 58.88
Suprarensls 29.41 - 55.62
Kidneys 26.80 26,78

Bxcept in kidney weights, the normal series still show a
less degree of variability than does the total series. It will
also be secen 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 two ductless glands, thymus and suprarenals,
are affected approximately to the same degree.

(b) The variability in the Wiscera of foetusus may now
be comparéd with the following table from Pearl (1908 ),
showing the coefficients of variation in the adult ™healthy"
and "hospital"” populations. In all the comparable data, it

will be notea'that the foetal organs show & much wider range
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relatively than 4o all the organs of healthy sdults except the
spleen. From this table also we see that, in comparing a
healthy and & diseased population, the differences in
variability produced by disease in adult life are much greater
than are thoge found in the two foetal series pBi#ven here.

Table 51. Showing the Coefficiénts 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 wWeight 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
diseaseg affecting the foetus in utero are rapidly fatal
conditions which allow but 1little 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 |
gircumstance of however slight a character rapidly upsets the
normal processes.

The results of the above comparison, therefore, tead
to the conclusions that the foetal viscera are extremely
variable both én 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.
(6) The coefficients of variation for the sexids; are given

on Table 52,

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

Male Pemale.
Body Weight 7 24.
Body Length %%.58 3.88
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 sufficienti
ly striking to warrant the conclusion that the male at this
stage of life is really the more variable. Pearson (1897 )

has shown that in adult life the female is slightly more
variable than the male, and thig he attributes to a relatively
less intense struggle for existence. This explanation is
obviously insufficient to account for differences in variability
in intra-uterifle life. The extremely high variability of both
gsexes ih foetal life, however, can probably be explained on this
agssumption., Before birth, the foetus is a parasite, not
depending on its own organs for carrying out the functions
requiied of them in post-natal l1life, so that the organism has
little need of them at this early stage, and it would appear
"that each organ nas a life and growth of its own, irrespective v
of the needs of the organism as & whole." The lack of any
struggle for existence, therefore, would appear to be reflected

on the physicael characters of the foetal viscera.

2. Vigceral Variability in Infancy. From data collected by I

Profesgor Turnbull in the Patholcgical Department of the
London Hospital, and to which I have been allowed access, a
geries of coefficients of variation have been calculated for

certain organ webghts and for body weight and length in the

first year of life to show the changes that occur during this 3
period. ‘The data available are insufficient to extract from |
them a "hesalthy" series at eacn 0f the ages under ome year, so
that the vast majority of these infants have died from some
digease processes. Still the short comparison which it has
been pogsible to maxe revéals certain pointw of interest.

The coefficients of variation are given on Table 53,




-160-

Table 53. Showing the Coefficients of Variation at
3everal Age Periods in Infant Life.

(a) lales. J
Under 1l week- 1-3 3-6 6=9 9-12
]l week 1 month| months | months months | 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
Healt 40,35 | 47.31 | 40.35| 35.58 | 32.87| 32.67
Spleen 70.31 91.21 | 82.83 | 63.37 76.894 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) Pemales.

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
Healt 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 reasonablyp
w@ll with the values given already fer male and female foe-
tuses. After the first week, the variability shows a general
tendency to decline as the infant grows up. Irregularisies

in some of the age groups are apparent, especially with the

thymus and less so0 with the spleen, but the variability

at the end of the first year of 1ife has become less than it
was in the first month with the other organs. And furhher,

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 variabiliiy ;
should increase with age, it would be even more likely that

the decrease represented in these figures is smaller than

what sctually does occur. With regard to the lower j
variability in the first week of life as compared with later

ages, it is in all probability not a real phenoménon because
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ail 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 one week are not really comparable with thnose
occurring later in infancy, which are due chiefly to
bronchopneumonia or gastro-enteritis.

In this series no constant differences in the gexes 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 Jjustifiable

y

phasegs of life, disegsed conditions entirely apart. Instability

to add that high variability is also characteristic of certain

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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Sumnmary and Conclugions.

In this gection 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 geveral ages under one year and of the differential
decline in these rates within recent years, it has been
suggested that for any complete considefation of the death
rates in infancy, some subdivision of the rate, either of g
biological or temporal character, must be effected, and each
of these subdivisions examined separately. <he 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 posgt-
natal rate lowest of all.

In relation to these rates, the influence of three,
presumably important, factors have been measured. IThese are;-
l. The provision of skilled attendance to mothers in
childbed.

2. The health of the mother, and
3. Bnvironmental and social conditious.

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

OQur 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 birth rate is not to be controiled
by 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. BExternal 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 thaf the greater
. part of the death rate at this stage of life is outwith human
efforts of control.

The pogt-natal death rate seems to offer the greatest
scope for administrative proeceedures. 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 assistanca.

No data are available to attempt an evaluation of the
influence of any sfiecific factors on the rates of mortality;
but an indirect process of reasondng 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 specficity of the constituents of human milk.

Foreign statistica have been collected and analysed to
engquire into the causation of still births. An obvious
defeat in these was pointed out, namely the large proportion

of deaths 4due t0 unkanown causes. A comparigon of these



~164-

figures with those collected from several maternity hospitals
hag shown that hospital figures give & 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
igs 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 havé been given in this section
show that in a reajly 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 stugg has been made of certain statistice -

anatomical features of the foetus and infant. From this it has

been inferred that the foetus is physically in a state of

extreme ingtability, that the conditions whicto 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,
80 that it would seem probable that some time is necessary for
the foetus to adapt itself toits new mode of existence after
birth. This state ofumgtable equilibrium in early life may

provide some reason for the higher mortalities at these ages.
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Part VI. General Conelusions.

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

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

EBach of the cause groups of maternal deaths have been
shown to bear certain definite relationships with agé. The
more important causes of death tend to show an excess in the
rate in young mothers at the beginning of reproductive life,
after whicn the mortality rate falls to & 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 ad 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 insfead of total births, the
distribution according to age is the same as thaf 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 Jﬁ:zgze of primipagfous

births cannot of itself account for the skewness of the
regression én age. <The gemeral death rates in womeh of
childbearing ages from causes other than those connected
with reproduction were then exgmined; and it was found that
8 cloge parallelism existed between the two rates of
mortality. The possibility of an opfimum 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 iacrease 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 50% #m the 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 Uncorrected 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 !

obsewved because of the decline in the birth rate causing an

J
increawed proportion of primiparous births. From foreigh l
statistics, a simple linsar 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 avout 50% greater than id |

shown by the use of uncorrected rates of mortality.
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These changes in the rates of mortality have been broughtg
into felation with the changes which have occurred in the
health of married as compared with that of other women. The
youngér 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 deatin curves ’
has led to the assumption that part at least of the puerperal |
mortality is determined by the general health of the parturienti
In Part I1, 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 significant

influence on the variations in the mate®Pnal 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 heallh 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 mortaltiy rates.

Certain peculiarities in the.regression line have led t0 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 1
assistance in childbed have been shown to affect different x
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. j
The agssumption that the correlation between the maternal
mortality rate and the death rate from 211 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 (1) causes which depend to some extent on the
health of the mother and (2) 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 8n indirect association between maternal health and
gsocial status, there is no association wbatever between

adverse environmental conditions and a high rate of mortality

in childbearing.

In Part IV, the effect on the prevalence of Puerpersl
sepgig 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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infectious 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 th;
prevalence of puesrperal 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 (1) the quality of the obstetrical

assistance afforded to the mother, (2) the health of the mother
and (3) Social conditions. Of these, only the first seems to
have any important iafluence on the ante-natal mortality rate.
Social conditions and the health of the mother are not related
to the death rate in intra-utermie 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 gquality of obstetrical assistance in
childbirth and changes in euvironment. The health of the mother
seems to have no significant influence on the mortality at this
stage of 1ife. *ere again a large part of the death rate is not}
amenable to coatrol. !

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

1

assistance will procure little or no amelioration. fThe causes

which are apparently within the field of admingstrative control @

?

L
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form but an insignificant portion of the total number of still

births. This conclusion isg countrary to the conclusions t0 be
drawn from hospital statistics; but it has been shown that
thegse give rise to blassed estimates of the amount of
reduction to be hoped for by further provisioan of oﬁstetrieal
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.

Bvidence has also been produced to show that both in
ante-natal and post-natal life, the infant is physically in
a state of unst;ble equilibrium, and that being in such a
state, it will respond more quicklj to adverse external
influences that‘will the more stable adult. This instability

would appear to wear off graduwually as age advances.

The bearing of tne results of this study on the further
efforts at the conservation of maternal and infant life seems
fairly obvious. In any schemes for administrative reform,
in which it is impogsible 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 sone
radical change in the present system occur, all women can
be afforded propoer medical attention throughtut thes”
pregnancy, during labour and in the puerperium. So that the
following points must be taken into consideration in medical
efforts at prevention;-

l. 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 organisjms.
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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 bé concentrated.
This study suggests that ante-natal super¥ision would reap the
greatest success with the minimum expenditure of time and money
if it were confined mainly to primiparae. Lhe diseases which
ocecur 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 rodl. The greatest benefit
from this proceedure ig 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 primary causes in mamny 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 Rates in the Counties of
England and Wales 1921-23

London 1.006 © Hereford C0.992

Surrey 0.975 Shropshire 0.992
Xent 0.995 Stafford - 1.013
Sugsex 0.980 Worcester 1.002
" Hampshire 0.998 Warwich 1.006
Berkshire 0.986 Lincoln - 1.002
Middlesex 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.R.) .. 1.002
Bedford 0.993 York (E.R.) 1.005
Bssex 0.997 York (N.R.) 1.004
suffolk 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 Montouth 1.021
Cornwall 0.995 Sotth Wales 1.002
Somerset 0.988 North Wales 0.983
Gloucester 0.997 Cambridge 0.992

Leicester 1,001




II

- Appendix II. Showing (1) the Proportion of In-patients to
. Total Births, (2) the Mortality from

Puerperal Sepsis per 10,000 Births, and (3)

the Mortality from Other Accidents and Diseases

of Pregnancy and Parturition per 10,000 Births

in the ldetropolitan Boroughs 1914-16.

(1) (2) (3)
Battersea © Be.b 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 15.5 10.0
Finsbury 12.1 16.3 22.2
Fulham 4.9 16.1 18.7
Greenwich 2.8 14.0 12.6
Hackany 4.7 16.3 11.7
Hammershith 5.3 16.9 16.9
Hampstead 6.4 23.9 29.2
Holborn 25.0 23.9 14.3
Islington 5.9 15.6 13.9
Kengington 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 13.2
St.Marylebone 30.2 19.0 19.0
St.Pancras 14.6 15.8 15.8
Shoreditech 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 5.6 14.1 17.7
Westminster 10.0 2l.9 25.2
Woolwich 9.8 16.0 22.9
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Appendix III Showing the Rates of Mortality per 100,000
- Births in the Counties of England and Wales
in 1901-03, from {1) Puerperal Convulsions,

(2) Placentas Praevia and Flooding,

(3) Other

Causes of Death in Childbed and (4) the Death
Rate in Pemales 15-45 from All Causes less

those due to Childbearing.

London
Surrey
Kent
Susgex ‘
Hampshire
Berksghire
Middlesex
Hertford
Buckingham
Oxford
Northampton
Bedford
Essex
Suffolk
Norfolk
Wiltshire
pDorget
Devon
Cornwall
Somerset
Gloucester
Hereford
Shropshire
Stafford
Worcester
Warwick
Lincoln
Nottingham
Derby
Cheshire
Lancashire
York (W.R.)
York (EuRo)
York (N.R.I
Durham

(1) (2) (3)

22.9  39.1 98.3
26.2  56.1  89.8
28.9  52.2 118.2
29.4  92.9 115.1
39.1  45.9 102.1
48.2  48.2 125.4
32.7  59.9 80.4
28.4  51.1 102.2
22.1  80.8 110.2
30.7  76.7 107.4
61.2  72.1  111.7
40.1  32.1 112.2
23.1  66.2  82.%
24.8  74.4 138.1
35.9  T4.6  99.3
61.1 122.2 137.6
84.8  49.4 120.1
57.8 100.6 119.8
93.8 98.3  120.6
42.8  70.3 100.8
7.7  75.4  99.1
25.1  25.1 226.3
24.3  63.2 136.1
34.9  78.4 110.2
27.9  58.3 121.2
27.4  73.8 101.2
60.6  95.9 141.4
25.9  93.4 102.1
42.1  77.4 110.6
39.6  92.9 128.1
42.6  70.4 135.6
65.8  86.9 143.7
39.2  88.2 129.9
47.7 65,6 154.9
54.2  80.9 151.2

Northumberland 41.7 71.8 166.9

Cumberland
Westmorland
Monmouth
south Wales
North Wales
Cambridge
Leicester

66.6 71.1 177.7
0.0 258.7 186.1 -
50.1 105.9 153.1
74.6 97.3 188.2
74.6 109.1 202.2
38.2 60.1 114.6
37.9 65.8 123.9

(4)

47.6
39.6
48.4
8.9
45.1
44.7
38.9
32.6
36.1
36.5

43.8

39.1
42.8
43.4
41.6
41.0
40.1
46.1
39.1
42.5
42.0
42.1
44,6
48.9
43.2
47.9
44.1
55.0
35.6
45.2
57.8
49.O
50.0
46.9
57.2
60.9
53.6
38.0
57.1
58.8
57.4
43.1
4l1.2
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IV

Showing the Rates of Mortality in the Counties
of Englend and Wales in 1901-03 from (1) All
Causes less those connected with Childbearing
per 10,000 Females 15-45,

(2) All Cauges of Death in Childbearing per
10,000 Births,

(3 Pusrperal Sepsis per 10,000 Births.

(4) childbegring Causes other than Sepsis per
10,000 Births.

(1) (2) (3) (4)

London 47.6 32.38 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, 16.1 23.7
Hampshire 45.1 3l.4 12.7 18.7
Berkshire 44.7 38.6 16.4 22.2
Middlesex 38.9 1.7 l4.4 17.3
Hertford 32.6 4.1 15.9 18.2
Buckingham 36.1 33.1 11.8 21.3
Oxford 36.5 39.8 18.4 2l1.4
Northampton 43,8 41.3 16.9 24.4
Bedford 39.1 32.8 14.4 18.4
Essox 42, 33.1 14.9 18.2
Suffolk 43.4 34.5 10.6 23.7
Norfolk 41 .6 37.1 15.8 2l.3
Wilts. 41.0 47.9 15.8 32.1
Dorsset 40.1 40,2 14.8 25.4
Devon 46.1 48.4 20. 27.8
Cornwall 38.1 48,7 17.4 31.3
Somersget 42.5 36.1 14.7 2l.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
wWorcester - 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 3546 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.R.) 49.0 52.7 23.1 29.6
York (B.X.) 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
3outh Wales 58. 67.3 3l.2 36.1
North Wales 57.4 63.9 25.3 38.6
Cambridge 43.1 4.4 13.1 21.3
41. 37.2 14.4 22.8

Leicester
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Appendix V. A Showing the Rates of Mortality in 1911-13
- from
(1) All Causes less those connected with
"~ childbearing per 10,000 Females 15-45.
(2) 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 Veath in Childbearing per
. 10,000 Births. - _
(5) Puerperal Sepsis per 10,000 Births. _
(6) Ghildbearing Causes other than Sepsis per
110,000 births. »
(7) Appendicitis per 100,000 Total Population in
(a) Counties (b) Metropolitan Boroughs
(&) Urban Districts and (e¢) County Boroughs,
and (e) Rural Districts. :

(a) Counties. (1) (2) (3) (4) (5) (6) (
London 38,9 | 12.8 9.5 | 29.1 | 13.8 7.
surrey 27.7 9.1 6.2 | 33.1 | 13.2 8.
Kent 34.0 | 12.8 7.4 | 31.6 | 11.1 6.
Sussex 30.9 | 11.7 6.3 | 33.3 | 12.9 7.
Hampshire 34.4 | 13.3 | 5.8 | 35.2 | 11.8 7.
Berkshire 32.6 | 12.1 6.5 | 37.3 | 15.4 8.
Middlesex 30.8 | 10.3 7.1 | 30.8 | 13.6 8.
Hertford 28,9 | 10. 7.7 | 32.4 | 13.6 6.
Buckingham 30.9 { 11.2 7.9 | 29. 11.2 6.
Oxford 32.1 | 12.5 6.7 | 20.4 6.8 7.
Jorthampton 36.5 | 15.6 4.0 | 34.9 | 14.9 4.
Bedford 35.8 | 13.5 4.9 | 32.3 1| 12.1 5.
Egsex 36.4 | 12.4 7.7 | 31.3 ] 11.9 63
Suffolk 36.8 | 14.9 5.3 | 38.1 | 10.8 6.
Norfolk 36.2 | 15.4 7.1 | 30.3 { 10.7 6.
Wiltshire 31.7 | 10.4 7.3 | 40,1 8.8 7.
Dorset 3l.6 | 11.0 6.5 | 42.8 | 10.7 8.
Devon 39.9 | 16.4 6.9 | 42.8 | 13.6 6.
Cornwall 36.1 | 15.5 | 4.2 | 44.8] 11.2 6.
Somerset 33.0 | 12.3 8.6 | 31.9| 13.3 7.
Gloucester 38.2 | 15.2 8.1 | 35.7| 10.7 6o
Hereford 36.3 | 15.4 9.0 | 49.2 | 16.9 8.
Shropshire 37.0 | 13.2 6.7 | 35.3 9.9 7.
Stafford 43.6 | 15.2 9.4 | 41.1] 15.2 7.
Worcester 39.1 ' 12.9 8.2 | 29.3 7.9 9.
Warwich 36.6 | 11.8 7.3 | 37.2] 15.6 6.
Lincoln 8.4 | 14.8 8.3 | 37.2| 12.1 6.
Nottingham 38.3 | 13.4 9.3 | 31.9] 12.8 5.
Derby 36.2 | 12.3 7.1} 39.1] 12.2 5
Cheshire 36.9 | 12.9 8.3 | 46.7| 14.8 8.
Lancashire 45,7 | 14.7 | 10.0 | 45.3| 15.4 7.
York (W.R.) 41.3 | 13.2 8.1 | 46.3| 14.4 6.
York (B.R. 41.4 | 15.0 | 10,4 | 34.1| 12.0 5.
York (H.R. 45.%3 | 15.6 9.1 ] 40.1| 10.9 7.
Durham 47,0 17.1 8.4 43.9 12.6 5.
Northumberland | 44.6 ! 16.9 7.1 | 40.7 9.5 5.
Cumberland 42,0 | 16. 7.4 | 48.8] 15.6 8.
Wastmorland 29.6 10.0 8.3 48,9 5.4 7.
Monmouth 43.5 | 13.1 9.9 ] 47.1| 11.5 6.
Softh Wales 46.9 1 18.7 8.0 | 55.8| 16.4 6.
North Wales 46,7 | 19.9 9.0 | 59.3| 19.9 7.
Cambridge 33.1 | 13.0 7.1 ] 27.9| 15.5 3.
Leicester 39.3 | 17.2 6.1 41.3 13.4 6.
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vV (b)

Metropolitan Boroughs.

(1) (2)
Battersea 67.0 23.3
Bermondsay 70.0} 256.3
Bethnal Green 55.7119.3
Camberwell 105,7 | 37.7
Chelsea 21.7 5.3
Peptford 47.71 16.0
Finsbury 44.01| 16.0
Fulham 61.7 ! 21.0
Greenwich 37.0} 12.3
Hackney 84.0 | 32.7
Hammersmith - 50.31 18.3
Hampstead 18.3 4.0
Holborn 20.0 6.7
Islington 133.3 | 45.7
Kensington 48.0 | 14.3
Lambeth 122.3 | 40.7
Lewigham 50.3 | 13.7
Paddington 44.71 14.0
Poplar 77.7 ) 27.0
3t.Marylebone 3631 10.3
St .Pancras 95.0 | 28.7
Shoreditch 60.31 19.7
Ssouthwark 102.7 | 36.7
Stepney 134.7 | 43.3
3toke Newington 15.7 5.0
Wandsworth 132.7 { 29.0
Westminster 44.0 | 11.3
Woolwich 49.0 1 18.7

(3)

15.0

(4)

24.1
20.6
29.5
29.9
37.4
32.2
30.8
25.4
28.9
31.9
32.8
38.7
19.0
23.2
34.3
3l.3
27.3
30.8
27.5
24.9
32.3
22.6
17.4
27.2
46.7
39.0
39.1
2l.4

(5)

14.0
10.3
13.5
17.0
10.
21l.1
14.1
11.9
15.1
16.
2l.5
10.3
7.6
l3.4
16.1
12.6
16.6
19.8
13.1
11.7
16.5
13.2

111.6

13.8
24.9
21.7
14.5
11.9
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v (ol
County Boroughs (1) (2)

&

(4) (5) (6)

S

—
~1

Barrow 41.1 13.0 9.1 47.2 15.1 32.1
Bath , 27.8 9.3 7.0 19.3 16.1 3.2
Birkenhead 45,0 14.3 11.1 31.5 13.1, 18.4
Birmingham 36.4 11.7 6.8 37.5 17.3 20.2
Blackburn 44,1 11.5 8.1 61.1, 18.8 42.3
Blackpool 40.2 10.5 10.1 47.0 16.8 30.2
Bolton 44.3 13.0 6.8 34.0 9.7 24.3
Bootle 58,9 22.1 19.4 28.0 7.8 20.2
Bournemouth 26.7 13.1 5.1 26.8 8.1 18.7
Bradford 44.5 14.9 7.8 58.7 18.4 40.3
Brighton 36.9 13.3 7.5 34.2 15.8 18.4
Bristol 40,7 16.1 9.0 39.9 14.1 25.8
Burnley 45,0 13.3 21.6 73.9 24.2 49.7
Buxtoh 51.1 18.0 9.0 50.8 12.7 38.1
Bury 42.3 15.1 10.3 63.6 27.7 35.9
Canterbury 32,5 13.5 0.0 20.0 6.7 13.3
Chester 40.0 16.1 13.1 50.5 14.4 36.1
Coventry 40.6 13.4 7.6 32.7 12.4 20.3
Croydon 31.0 11.2 5.1 25.7 13.1 22.6
Derby 39.5 1l4.4 4.3 36.5 11.4 25.1
Dudley 43,1 11.0 19.2 18.4 4.6 13.8
Eagtbourne 26.9' 10.0 8.0 15.2 3.8 1l.4
Exeter 37.2 15.7 2.6 23.8 13.6 10.2
Gateghead 52,1 19.9 8.4 45.0 13.7 31.3
Gloucester 37.2 15.6 18.9 25.2 8.4 16.8
Great Yarmouth 44,5 20.0 9.4 34.8 12.4 22.4
Grimsgby 38.7 13.3 12.8 39.7 15.9 23.8
Halifax 39.3 11.9 4.7 53.6 10.7 42.9
Hastings 34.3 13.6 7.7 32.9 7.3 25.6
Huddesfield 44,7 12.1 1l.2 50.3 15.7 34.6
Ipswich 40,0 16,9 9.1 41.1 11.2 29.9
Kingston 46.0 16.0 11.7 35.7 12.6 23.1
Leeds 44.2 16.1 9.6 45.7 18.1 27.6
Leicester 4.4 17.7 7.0 41.5 14.1 27.4
Lincoln 39.6 12.1 11.6 30.8 14.2 16.6
Liverpool 54.5 20.0 12.1 35.9 12.3 23.6
Manchester 48.8 16.5 10.7 37.5 12.9 24.6
Middlesborough 55,0 15.9 20.3 40.7 14.9 25.8
Newcastle 46.6 18.1 5.0 38.6 5.9 32.7
Northampton 40.9 17.1 4.2 36.8 10.6 26.2
Norwich 35.8 16.8 1.1 22.3 13.6 8.7
Nottingham 41.0 14.3 6.2 33.3 15.6 17.7
Oldham 50,0 15.1 5.1 65.5 30.8 34.7
Oxford 28.9 9.9 6.8 16.6 6.7 9.9
Plymouth 49.2 19.5 10.3 35.8 14.1 21.7
Portsmouth 39.6 16.3 8.1 34.7 15.6 19.1
Pregton 44.4 12.7 11.6 51.2 14.3 36.9
Reading 33.2 13.5 6.1 37.4 20.6 16.8
Rochdale 46.3 15.2 14.9 66.2 24.4 4l1.8
Rotherham 46.6 15.5 9.5 42.8 16.1 26.7
Salford 48.5 16.4 12.3 40.0 13.7 26.3
Sheffield 39.8 1l.2 8.2 39.1 14.7 24.4
Smethwich 39.9 13.1 1ll.4 40.7 11.9 28.8
southampton 41.5 14.0 3.4 36.1 12.8 23.3
Southport 27.4 8.2 4.6 31.8 10.6 21.2
south Shields 58.5 23.1 5.1 39.5 14.8 24.7
Stockport 45.4 17.5 11.4 84.6 16.8 37.7
Stoke 52.7 18.3 7.5 44.7 17.9 26.8
Sunderland 45.3 17.0 8.1 49.3 15.7 33.6
fynemouth 55.9 18,9 9.2 40.9 9.7 3l.2
Walsall 43.5 15.8 11.9 45.3 17.1 28.2
Warrington 43.1 14.5 15.7 41.3 15.9 25.4
W.Bromwich 42.6 1l4.4 6.5 34.5 14.8 19.7
W .Ham 42.8 14.6 11.9 20.0 7.9 1z2.1
W.Hartlepool 40.4 17.2 4.3 39.4 12.5 26.8
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Wigan

Wolverhampton

Worcestar
York
Cardiff

Merthyr Tydfil

Newport
Swansea
Devonport

51.2
38.4
38.3
35.7
47.2
49.2
45.6
48.9
47.2

V (o)

17.5 8.9
13.0 4.3
14.4 8.1
12.6 1l1.3
19.6 13.8
19.5 7.5
15.6 9.8
19.1 8.3
19.1 3.7

39.5
37.6
26.3
32.6
37.3
65.8
41.5
49.4
41.0
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Urban Districts
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V.

Rural Districts.

(2) (3 (4 (80 (&) (7)

(1)

3562461396545451758165941906115200806787566

L] * [ [ ) L] [ ] L] L] L ] L] [ ] . L] . L [ [ ) L] L] L] . . L] L[] [ ] L ] L] (] [ ] L ] L] . *

476m696685478657856577589606989655565765676

5948357949678576148998611677732892861639823

344..70-&.4u nnw04“-00040_@“.0..-ooooooodﬂoo-ooooono
0 [e2] Q) O i O B~ ~ 5250162132058 (Rl Rie R ] (¢ Rl e )

3239867478846194124441116576896923873267662

Q.RWAMQQW........ e & o o © o o Ac..oo..oo.-oo.ooo.o
O~ o 329118970550966025 A HAIOODONNNN AN OHA 4N
At A4 = A A AN~ ~ A A4 - A lluz

6177194317414469262339727943628715634896485

[ ] . L] L] L] [ ] L] L L] L] L] L] L L . L] L] L] L ] L] L] L ] [ ] [ ] -* L] L] L ] . L ] . L] L ] L] L] L] [ ] L]

NONOQOOI~OININHDO N HH 29524 )OI~ MO -0 52745
AN HYHHIO) QPO QIO N 31555%3542&4542355 QO

2660971881637446589699205981875811935460941

) L ] . L L ] L] . L] L] L ] L L[] * L] L ] L] L] L[] L * [ L[] [ ) . L L] L] L] L ] L ] L ] . L] L ] L ] L ] L ] L L ] [ ]
678835678765R865689276257959797975692624788
~ ~ ~

3005463904275153951520582568640641002422500

e ©® ¢ e ® o o o e ©® o © ¢ @ & ¢ &6 O o 0 ¢ 5 ¢ © ¢ o o 0 o e * o . *» e g
6011610425246840945222519079553265464381614
At At~ AAAAd A A AAAAA A A A A A A A A A~ QN

8036541611266458464452191980581975595047367
*

23.
34.
35.
33
31.
24.
33,
25.

44
35.
37.
38,
6.
36.
36.
32.
27.

2 57818
Q) QN HM

Horthumberland 33.
Nottingham

Buckingham
Chester
Oxford
Salop
Westmorland
Wiltshire
York (E.R.)
York (N.R.)
Northampton
Southampton

Suffolk

Susaex
North Wales
Sotth Wales

@loucester
Hereford
Hertford
Lancashire
Middlesex
Norfolk
somerset
3gtafford

" Surrey
Worcester
YOI‘K (WQRQ '
Glamorgan
Monmouth
Cambridge
Lincoln
Lelcester

Cumberland
Derby
Kent

Berkghire
Devon

Bedford
Cornwall
Dorset
Durham
Esgex
Warwich




VI,

Appendix VI. Showing the Rates of iortality in 1921-23 from
(1} All Causes less those conndcted with childbearing per
10,000 Femalesgs 15-45.

(2] Tuberculosos (All forms) per 10,000 Females 15-45,

(3) Violence apart from Suicide per 1,000,000 Females 15-43,
All Causes of Peath in Childbsaring per 10,000 Birtas,
Puerperal Sepsis per 10,000 Birkhs,

Childbearing Gauses Other than Sepsis per 10,000 Births
Appendicitis per 100,000 Total Population in

counties (b) Metropolitan Boroughs, (e¢) County Boroughs,
Urban Districts, and (&) Rural Districts.

— — — — P~ P
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(a) Counties.

() (5 (&) (

(1) (2) (3) 7)
London 34.6 1l2.4 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 R23.6 6.6
Susgex 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 11l.9 16.3 7.6
Middlesex 30.5 10.4 5.6 33.0 1l4.6 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 32.92 11.7 21.2 6.9
Oxford 28.0 11.9 7.5 3b.3 9.1 26.2 7.1
Northampton 33.3 13.3 6.2 45.3 13.2 32.1 6.6
Bedford 0.4 12.6 6.0 29.9 7.9 22.0 8.6
Eggex 31.8 1l1l.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 11li2 19.2 6.8
Wiltshire . 3.0 11.8 4.7 37.6 8.9 28.7 7.5
Dorset _ 29.0 10.9 6.8 33.6 .12.3 21l.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 3.4 1l2.4 5,3 27.0 4.9 22.1 7.7
Gloucester 36.1 1l4.6 7.6 34.8 11l.1 23.7 7.4
Bereford 3l.4 15.4 7.8 32.7 1l.4 21.3 6.8
Shropshire 34.8 12.3 5.6 34.4 5.3 29.1 9.0
Stafford 35.5 1lR.4 6.8 40.6 14.9 25.7 7.6
Worcester 33.5 13.7 9.1 27. 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 1l2.6 23.4 6.2
Derby 33.1 1l1l.1 6.6 38.2 1ll.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 1l4.4 29.8 8.4
York (N.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
WBStmOrland 2506 905 2.0 49.8 /"209 4609 16.7
Monmouth 42.4 15.9 7.1 45.6 1l2.4 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)

Battersea
Bermandsey
Bethnal Green
Camberwell
Chelsea
Deptford
Finsbury
Fulham
Greenwich
Hackney
Hammersmith
Hampstead
Holborn
Islington
Kensgington
Lambeth
Lewisham
Paddington
Poplar
St.Marylebone
St.Pancras
"Shoreditch
Sotthwark
3tepney

Stoke Newington

"Wandsworth
Westmingter
Woolwich

(1)

34.7
47.3
40.0
34.7
26.0
37.0
44.0
34.7
41.0
34.7
37.7

26,0

31.0
31.0
28.7
34.0
31.0
27.3
37.

27.7
33.7
45.0
42.0
41.3
30,

31.3
24.7
37.3

V1.

Metropolitan Boroughs

(2)

12.7
17.3
15.0
13.3

8.3
12.7
15.0
12.3
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(4)

30.5
17.8
30.5
30.4
50,3
3l.1
20.8
40.5
25.9
27.5
36.4
56.2
26.2
24.5
45.4
30.5
33.1
25.5
30.4
27.5
27.0
19.2
26.1
24.8
43.8
27.3
34.2
2d.3

(5]

6.4-'

6.3
12.4
18.0
12.6
11.7

8.7
25.3
13.7
14.1

~18.2

20.7
15.7
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(6)

24.1
11.5
18.1
1204
37.7
19.4
12.1
15.2
12.2
13.4
18.2
15.5
10.5
12,0
19.6
11.4
22.1
13.4
17.5
19.6
12.4
11.3
14.8
13.8
13.5
15.7
21.6
11.1
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(¢) County Boroughs.

(1) (2) (3) (4) (5) (6)

Barnsley 54.1 21.0 2.6 63.3 2l.1 42.2
Barrow 38.4 1R.9 5.8 45.9 4.2 31.7
Bath 23.0 6.7 1.9 15.7 3.1 12.6
Birkenhesad 37.8 14.7 2.8 44.4 15.4 28.9
Birmingham 31.9 10.7 5.7 30.3 14.2 16.1-
Blackburn 36.3 10.1 2.9 60.3 20.6 39.7
Blackpool 25.4 8.4 3.4 60.1 15.0 45.0
Bolton 39.5 1l2.2 3.5 46.8 18.2 28.7
Bootle 47.2 21.6 7.1 27.8 8.2 19.6
Bournemouth 23.2 10.0 7.3 46.4 26.1 20.3
Bradford 35.3 10.9 6.8 55.6 34.0 21.6
Brighton 3.8 12.2 5.4 27.2 1l.4 15.7
Bristol 37.4 15.1 8.0 29.8 7.8 22.1
Burnley 35.2 11.9 5.9 44.1 14.7 29.4
Buxton 34.2 13.4 1l1l.4 45.3 6.0 39.3
Bury 40,2 10.0 4.4 48.4 3l.1 17.3
Canterbury 32.9 11.2 0.0 50.2 28.7 21.5
Carlisle 35.3 1ll.6 7.1 51.1 10.8 40.3
Chester 41,7 13.9 9.5 42.9 23.4 19.5
Coventry 32.4 12.3 3.1 42.6 14.6 27.9
Darlington 38.1 12.6 6.0 41.9 15.4 26.4
Derby 32.7 11.5 6.1 28.9 1l.3 17.6
Dewsbury 39.4 7.8 11.8 66.1 18.9 47,2
Dudley 39.4 15.1 9.8 35.6 8.9 26.7
EBagtbourne 22.5 7.8 5.3 3l.1 22.2 8.9
East Ham 34,9 13.3 6.5 20.8 12.1 8.8
BExeter 32.1 15.5 4.4 44.3 9.5 34.8
Gateshead 46.4 19.0 9.9 35.9 1ll.3 24.5
Gloucester 39.8 16.9 7.8 43.6 1l4.5 29.1
Gt .Yarmouth 35.1 17.6 2.2 26.2 1ll.6 14.6
Grimsby 40,8 17.2 5.1 39.3 8.2 3l1l.1
Halifax 36,0 12.2 5.0 65.3 18.4 47.0
Hastings 27.4 10.6 7.7 80.3 19.1 61.2
Huddersfield 37.7 11.2 12.4 74.6 17.8 56.9
Ipswich 31.8 12.3 3.4 20.6 8.2 12.3
Kingston 43.1 16.5 11.3 45.4 18.1 27.4
Leeds 38.2 14.9 7.4 45.6 18.3 27.4
Leicester 37.8 17.6 7.3 34.3 1l6.8 17.5
Lincoln 3l.3 1l.5 2.0 33.8 10.4 23.4
Liverpool 43.6 17.6 7.9 33.4 15.9 17.5
Manchester 43.2 16.0 9.3 37.2 17.5 19.7
Middlesborough 42.6 15.4 5.4 39.3 1ll.1 28.2
Newcastle 39.9 1l6.4 7.2 42.1 14.5 27.6
Northampton 30.6 1l.6 2.8 34.7 13.5 21.2
Norwich 35.1 17.5 5.3 34.7 14.7 20,0
Nottingham 35.9 1l3.4 7.2 33.2 12.8 20.4
Oldham 44.8 12.5 9.6 60.9 41.0 19.9
Oxford 22.8 11.0 8.8 40.6 1ll.1 29.6
Plymouth 41.6 19.2 4.6 4l.4 10.9 30.5
Portsmouth 33.9 13.5 5.0 34.3 12.9 21.4
Preston 34.5 11.5 5,3 50.6 16.8 33.8
Reading 32.2 13.3 8.6 24.4 5.6 18.8
Rochdale 40.0 12.5 9.7 57,9 10,0 47.9
Rotherham 38.4 11l1.2 4,2 32.4 13.3 19.1
St.Helens 41,7 13.0 4.2 34.2 13.0 21.2
Salford 46.1 17.7 7.1 36.2 13.3 22.9
Sheffield 36.2 10.9 7.1 36.4 15.8 20,7
Smethwick 29.9 11.1 8.6 47.8 30.6 17.2
southampton 35.0 15.6 5.1 35.4 14.7 20.6
Southend 28.8 12.4 3.4

34.1 10.7 23.4
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southport 26.5 8.7 7.6 28.7 9.6 19.2
South Shields 5l.4 23.0 8.3 41.4 10.1 31.3
Stockport 32.6 1l.6 6.0 b5, 22.9 32.9
3toke 42,0 14.8 4.5 44.6 17.3 27.3
Sunderland 45.4 16.2 4.2 42.2 11l.9 30C.4
Tynemouth 40.9 18.2 6.4 30.4 10, 20.3
Wakefield 41.3 14.6 14.9 75.3 29.0 46.3
Wallasey 32.0 10.4 5.3 44.8 21.5 34.3
Walsall 34.9 14,7 B.4 26.2 9.2 17.0
Warrington 37.3 15.4 8.7 48.5 19.8 28.7
West Bromwich 35.5 9.9 1ll.4 40.3 18.5 21.8
West Ham 38.2 13.2 8.6 24.8 8.7 15.4
West Hartlepool 39.1 13.6 3.9 35.8 8.9 26.8
Wigan _ 50.3 1l4.4 8.7 46.6 21.1 25.6
Wolverhampton 3l.3 9.6 2.6 58.4 19.5 39.0
Worcester 30.5 14.3 5.4 3l1.1 6.9 24.2
York 35.6 11.9 1l2.4 37.2 7.8 29.4
Cardiff 44.9 20.1 12.6 b1l.3 28.5 22.8
Mertbhyr Tydfil 49.4 19.5 5.5 44.8 19.0 25.8
Newport 46,0 18.3 5.9 45.6 10.6 35.0
Swansea 41.1 17.2 6.3 58.1 20.6

37.4
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(d) Urban Districts.

(1) (2) (3) (4) (5) (6) (7)
Bedfard 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
Cheghire 34.1 9.3 6.2 39.1 12.2 26.9 6.5
Cornwall 35.6 1lH.4 4,6 38.4 8.2 30.2 10.6
Cumberland 43.6 16.0 11.8 b54.8 8.0 46.8 9.3
Derby 34.4 11.5 5.4 37.1 1l.5 25.4 6.1
Devon 33.1 14.5 5.2 28.1 5.0 23.1 7.9
porset 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
Basex 30,1 10.6 6.5 33.6 1l2.2 R2l.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 1ll.6 23.1 8.0
Hertford 27.1 9.5 5.6 38.3 14.7 23. 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 1l6.1 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. 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 4.7 13.2 3.9 14.6 2.9 1l.6 9.1
somerset 30.0 13.3 3.8 21.3 4,7 16.6 6.9
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 1l1.2 1.7 46.9 13.8 33.1 1l.4
York (N.R.) 3l1.1 11.7 5.8 80.1 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 3l.1 10.2 20.9 6.9
Northampton 34.8 14.6 7.9 56.1 16.4 39.7 8.0
gouthampton 38.,1 11.1 5,0 35.1 13.6 21.5 B.6
Sussex 23.8 8.1 5.5 41l.6 10.4 31.2 9.2
Leicester 35.1 1l6.1 5.9 84.5 5.4 19.1 5.9
North Wales 31.6 1l3.2 5.6 44.7 9.8 34.9 8.3
South Wales 40,3 19.4 4,3 51l.2 13.3 37.9 8.8




Bedford
Berkshire
Buckingham
Cheshire
Cornwall
Cumberland
Derby

Devon
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Durham
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(e) Rural Districts.
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Appendix VII. Showing the Notification Rates in 1911-13
from
(1) Scarlet Fever per 1000 Population
(2) Diphtheria per LOOO Population
(3) Brysipelas per 10,000 Population
(4) Puerperal Sepsis per 10,000 Births
in
(a) Metropolitan Boroughs, (b) County Boroughs, (e¢) Adminis-
trative Gounties, and (in Administrative Counties only)
(5) Death Rate from Puerperal Sepsis per 10,000 Birtha,
(6) Death Rate from Childbearing Causes other than Sepsis per
10,000 Births.

(a] Metropolitan Boroug?si
1

-—
[aM]
—

(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
Chelsesa 2.4 J1¢2 6.0 53.4
Deptford 4.3 1.8 18.7 12.2
Finsbury 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 l.4 8.3 20.4
Hampstead 1.7 1.7 5.0 28.

Holborn 2.5 1.6 8.0 11.4
Islington 3.0 1.7 7.0 23.6
Kengington 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 .Pancras 2.5 2.2 9.3 29.3
Shorediteh 2.3 1.5 14.3 21.7
Southwark 3ed l.6 15.0 28.0
3tepney 2.7 1.6 14.3 4l.1
Stoke Newington 2.0 l.4 7.3 15.6
Wandsworth 2.8 l.4 6.3 42.9
Westminster 1.8 1.1 5.3 46.3
Wwoolwich 4.5 2.9 6.7 30,9




(b) County Boroughs
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(2) (3 (4]
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(¢) Adminigtrative Counties.

VII.

(2) (3) (4) (5) (6)
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VIIL

%ppendix VIII. Showing the Notification Rates in 1921-23
rom
(1) scarlet Fever per 1000 Population
(2) Diphtheria per 1000 Population
(3) Brysipelas per 10,000 Population
§4) Puerperal Sepsis per 10,000 Births,
n .
(a) Metropolitan Boroughs, (b) County Boroughs, (e¢) 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 34
Bermondsey 5.9 6.7 3.3 19
Bethnal Green 4.7 4.5 6.5 44
Camberwell 4.4 3.1 3.7 23
Chelses 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
Hammersmith 5.2 2.7 3.1 41
Hampstead 3.2 3.0 2.6 26
Holborn 3.8 d.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 46
3t.Marylebone 3.1 2.2 4.9 18
st.Pancras 5.3 3.1 4.7 30
Shoreditech 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
Westmingter 2.5 l.6 2.9 29
Wodlwich 5.1 2.8 3.1 37
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Administrative Counties..
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IX

Appendix IX sShowing (1) the 3till Birth Rates, (2) Neo-
natal Death Rates and (3) Post-natal Death Rates
per 1000 Live Births and (4) the Number of
Pemale 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 1l6.1
Sureey 2l.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
Berksghire 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 d.1
Bsgex 24.1 25.6 33.4 25 8.1
suffolk 3l.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 3.9
Devon 37.1 27.5 34.1 44 7.2
cornwall 35.9 35.6 30.2 47 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 &0 4.1
Shropshire 41.6 31.1 30.7 44 7.9
Stafford 34.8 36.4 b54.2 18 1l.1
Worcester 37.8 29.1 38.4 29 8.6
Warwick 0.8 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 6.6 31.7 42.4 21 5.8
Cheshire 34.0 30.9 43.3 32 69
Lancashire 39.4 34.4 56.4 17 8.7
York (W.R.) 38.8 35.9 55.1 19 11.5
York {E.R.) 29.3 3l.4 53.4 29 7.4
York (N.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
- Wegtmorland 42.8 32.9 31.1 bH4 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 3l.4 46.5 39 69
Cambridge 27.7 30.9 30.7 40 3.5
Leicester 24,7 31.6 42.9 21 3.4




Appendix X.

X

Showing (1) the Still Birth Rates, (2) Neo-
natal Death Rates and (3) Post-natal Death
Rates per 1000 Live Births and (4) the Number
0of Female Indoor Domestic 3ervants per 1000
Population and (5) the Number of Rooms per
Person in the County Boroughs of Bngland and
Wales 1921-23.

Barngley
Barrow
Bath
Birkenhead
Birmingham
Blackburn
Blackpool
Bolton
Bootle
Bournemouth
Bradford
Brighton
Bristol
Burnley
Burton
Bury
Canterbury
Carlisle
Chester
Coventry
Croydon
Darlington
Derby
Dewsbury
Dudley -
Kastbourne
East Ham
Exeter
Gateshead
Gloucester
Gt.Yarmouth
Grimsby
Halifax
'~ Hastings :
Huddersfield
Ipswich
Kingston
Leeds
Leicester
Lincoln
Liverpool
Manchester

(1) (2) (3) (4) (5)

40.3 39.9 64.2 19 0.92
13.7 36.9 48.5 18 0.98
40.2 29.9 28.2 62 1.39
39.3 27.3 52.8 27 1.01
35.1 33.0 47.3 18 1.06
46.9 41.0 62.3 9 1.11
48.6 27.3 41.5 38 1.28
40.7 35.7 56.5 12 1.01
48.1 32.4 54.7 13 0.95
48.1 36.6 27.7 87 1.42
32.1 37.7 54.4 15 1.03
28,6 33.4 34.9 50 1.16
34.6 27.7 39.1 27 1.13
56.8 39.5 72.8 8 1.06
24.2 36.6 36.6 25 1.23
52.7 39.1 51,1 11 1.1l
37.9 25.1 28,0 43 1.35
43.4 37.1 56.5 18 0.94
39.4 30.8 53.5 38 1.08
31.8 36.9 35.5 13 1.05
26.3 23.0 40.3 40 1325"
34.3 35.0 52.9 27 0.94
32.2 32.7 38.9 16 1.22
51.6 49.1 56.0 13 0,88
30.1 33.8 49.0 14 0,91
17.9 27.1 26.7 84 1.26
19.2 22.9 36.2 11 0.99
40.4 35.1 40.2 43 1,31
22.2 34.8 65.8 15 0.72
37.2 39.6 36.6 27 1.23
22.2 27.1 44.5 29 1.37
21.4 3l.4 b6l.2 25 1.13
32.1 43.4 56.4 15 " 1.08
34,7 25.9 22.7 66 1.36
40.6 35.1 44.0, 17 0.96
28.1 27.9 32.0 32 1.25
30,8 31.6 63.0 19 1.04
45.8 38.6 64.2 18 1.02
24,9 32.8 52.8 15 1.26
32.2 32.7 46.0 29 1.23
30.2 2.9 68.3 20 0.98
42.2 30.7 63.7 17 1.04

Middlesborough 34.2 36.8 69.9 19 0.89

Newcastle .
Northampton
Norwich
-Nottingham
Oldham
Oxford
Plymouth
Portsmouth
Preston
Reading
Rochdale
Rotherham

20,3 34.3 61.5 25 0,78
36,6 28.7 30.9 19 1.27
13.3 32.7 38.4 26 1.27
23.4 36.7 54.2 19 1.18
54.9 44.5 65.2 9 1.00
37.3 24.7 22.2 65 1.40
30.7 28.5 39.8 25 0.93
26.6 28.2 32.4 26 1.20
38.7 27.2 175.9 10 1.40
28.6 26.3 32.3 33 1l.24
47.7 37.3 49.3 10 1.05
28.6 37.9 55.2 22 0.95




41.1 62.4 13 0.79

3t.Helens 28.7

Salford 40.4 31.5 72.4 13 0.97
Sheffield 37.1 33.2 57.1 20 1.01
Smethwick 3.4 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 1l.32
South Shields 30.8 36.4 58.5 19 0:71
Stockport 43.4 34.2 5H2.6 17 1l.12
Stoke 53.2 39.7 74.9 11 0.91
Sunderland 44.4 35.3 71.3 24 0.76
Tynemouth 0.4 34.3 56.1 23 0.78
Wakefield 38.2 41. 51.0 19 0.96
Wallasey 10.4 27.1 33.8 35 1l.26
Walsall ~31.6 42.8 b58.3 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 8.87
Wolverhgmpton 3l1.4 30.8 52.1 22 1.06
Worcester 4.3 31.0 30.7 28 1l.24
York 36.6 51.9 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
Hewport 41.6 26.8 44.0 26 1.00

Swansea 42,9 28.1 48.4 24 1.00




XI

Appendix XI. Showing (1) the Neonatal Death Rates and
(2) the Post-natal Death Rates per 1000 Live
Birthse and (3) the Humber of Female Indoor
Domestic Servants per 1000 Population and (4)
the Number of Rooms per Person in Rurasl Districts
of England and Wales 1921-23.

Rural Urban
(1) (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 26.5 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 Q.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 1l.24
Lancaghire 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 1l.14
Nortfolk 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
oxfora 28,8 24.7 52 1.33 | 31.0 27.4 40 1.35
shropshire 32.9 28.8 48 1.21 |e8.7 33.1 40 1.18
Somerset 26.3 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
sSurrey : 26,7 21.7 79 1.36 | 22.3 28.3 61 1.29
Warwick 7.9 33.2 32 1.15 | 30.6 34.3 39 1l.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
Worcestar 26,1 32.1 36 1.21 | 28.6 40.6 28 1.13
York (E.R.) 31.8 37.5 43 1.27 | 28.9 27.0 52 1.34
York (N.R.) 29.6 33.9 46 1.31 | 36.2 50.7 34 1.12
York (W.R.) 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 3l.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
gouthampton 24.7 25.1 55 1.35 [227.3 26.8 42 1.30
suffolk 3l.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 1l.z21
North Wales 31.7 47.4 39 1.20 | 31.1 45.0 49 1.29
Sotth Wales 28.7 46.8 32 1.24 | 25.6 47.5 29 1.23
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