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Introduction

Maternal mortality, either directly or indirectly due to ehildbesring causes,
is known to contribute largely to the toll ot female life in India, but exact
information on the subject is very meagre. Such returns as ace available from
the Health Departments of different provinces show figures for maternal mor-
tality rates which vary greatly from province to province. They are based,
in some cases, on rcturns from limited areas only and the figures are valueless
on account ot inaccuracy of registration of births and deaths and unreliability *
of stated causes of death. They give no idea of the true state of affairs.

An indirect light on the importance of childbearing in contributing to

. maternal mortality is provided by comparing mertality rates for males and

females in the reproductive period of life (Appendix A, Tanle I). The figuies
for British Indis in the Report of the Public Health Commissioner for the
year 1936 show that during the age period 15 to 40 years the female death
rate was consistently higher than the male death rate, and the greatest differ-
ence hetween the rates occlirred in the age period 20 to 30 years. Some pro-
ratese.g., in Caleutta in. 1936 the death rate for males in the age period 20 to 30
years was 23+5 and for females it was 47-2. It is not, unreasonable to suppose
that childbearing is a major factor, which contributes either directly orin direct-
ly or both,.to the different rates in the two sexes. The other important factor
is tuberculosis, and the two interact with one another.

Early marriage is otten blamed for the high female death rate and there
is evidence for its adverse eftect on maternal mortality, but the results are

' not immediately obvious; it is rot so often in her first or even in her second

pregnancy or labour that the very young mother dies, but later when worn
out by too early childbearing and child-rearing and often by too rapidly
repeated pregriancies, she succumbs as a multipara, to \naemia, sepsis, he-
morrhage or perhaps most firequently of all, to tuberculosis, when she is bet-
ween- 20 and 30 years ot age. This is the time when the evil effects of very
early marriage can be demonstrated.

An extensive survey was conducted by Major-General Sir John Megaw
in 1933, He investigated certain public health aspects of village life and estimated
that the maternal mortality rate in India as a whole was not less than 24.5
per 1,000 births.

More definite information is available in regard to causes of maternai
deaths in hospital cases. Dr. Margaret Balfour in 1925-26 conducted an enquiry
under the auspices of the Indian Research Fund Association. She collected
particulars relatingdo 11,343 deliveries in hospitals in different parts of the
country. Amongst these deliveries there were 244 maternal deaths. A few
years later the Council of the Association of Medical Women in India, recognis-
ing how much valuable information on the subject of maternal morbidity and
mortality was obtainaple from the records in women’s hospitals, begau, in the
year 1933, to collect annual returnsfrom a number of hospitals staffed by mem-
hers ot the Association. These hospitals were scattered widely over the country
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and provided samples of coaditions existing in many of the provinces and States,
Since 1935 these returns have been submitted in a unitorm manner which has
made it possible to tabulate them and classify the maternal deaths according
to the International List of causes. In the course ot 4 years 1935 to 1938 intorma-
tion relating to 125,428 deliveries and details regarding 3,032 moternal d..eathe
have become available (Appendix A, Table 3). The trequency distribution of
deaths by causes in a hospital series of cases is by no means an exadt reflection
of conditions in the whole population, but with certain minor modifications a

fairly true picture is believed to be obtained. These hospital returns have showns+

that, while puerperal sepsis is the most frequent cause of maternsl death, as 18
the case in other countries, anaemia comes second in importance, and indeed is
so often a contributing cause thatitmay be considered an equally important
factor in contributing to maternal mortality in this country. Remarkable
variations in the trequency of an®mia, eclampsis and osteomalacia in hospitals
in different parts of the country suggest important avenues of future research.
Two maternal mortality surveys have been carried out in Madras Presi-
dency. The Madras Public Health Department in 1927-28 collected figures
in four of the largest municipalities of the Province excluding Madras and
gshowed a maternal mortality rate of 18:5 per 1,000 total births. Later, in
1930-31, Dr. A. L. Mudsliyar carried out a detailed investigation of 436 materual
deaths which occurred during a 12 month period in Madras city. He found
a maternal mortality rate tor that city ot 16-6 per 1,000 total births.

Another survey was made ir Assam in 1932 by Dr. Margaret Balfour
who collected information relating t» maternal mortality amongst coolie
women working in 3] tea gardens. The maternal mortality rate in connection
with 9,733 deliveries over a 3-year period wastound to be as high as 42 per
1,000. An@mia was stated to be the cause of death in 50 per cent of cases.
Subsequer.t investigation by Dr. L. E. Napier, ot the forms of ans®mia amongst

tea garden co-lies in Assam, suggests that both iron deficiency and megalocytic
an@mia are prevalent.

Information regarding maternal deaths in rural areas in India is almost
non-existent. In 3 rural health units under the direction of the Rockieller
Foundation during the petiod ot the Calcutta Enquiry, 31 maternal deatis
were reported in association with 5,807 births. This gives a maternal mortality
rate of 5 per 1,000 total births. These figures are very small and until further
information is available no conclusions can be drawm, but it is probable that
rural maternal mortality rates(except in areas where such conditions a8 osteoma-
lacia or an®@mia are very common), will be found to be lower than urban rates.

The need for more accurate knowledge based on whole pr-pulation studies

caused the Maternal Mortality Advisory Committee ot the Indian Research
Fund Association in 1935, to recommend that a grant be provided tor the first
of a series ot enquiries into the causes of maternal mortality. The enquiry
was conducted in the All-India Institute of Hygiene and Public Health in
Calcutta tor the period of a yearin 1936-37 and the intformation collected has pro-
vided the material for thisreport. A series of 837 maternaldeaths wasinvestigat-
ed which gives a maternal mortality rate for Calcutta ot 24 per 1,000 registered

live births. This figure must, however, be accepted with reserve tor reasons that
are discussed in the text.

(i)

The report which follows was written in the first plaee as a record of facts
which were ascertained by the courtesy of superintendents of ipstitutions
and private practitioners and from informstion given by relatives and atten-
dants of the women who had died. It was, however, considered by the members
of the sub-committee of the Maternal Mortality Advisory Committee, to which
the report was submitted, that it would derve a more useful purposeifit con-
tained a critical survey of the existing maternity services in Calcutta and re-
commendations based on the findings ot the enquiry. These sections have there-
fore heen added late.. I wish to express my thanks to Dr. C. L. Houlton. Dr.
J. M. Orkney and Dr. K. C. K. E Raja memkbers of the sun-committee to which
the report was submitted, for their very helpful criticisms and suggestions.

This enquiry was financed oy the Indian Research Fund Association
but was only possible with the help of the Public Health Depsrtment in Calcutta
arc the co-operation ot many other individuals in public snd private eapacities
and this assistance is gratefully acknowledged. We owe much to Dr. L. M.
Biswas, Health Officer, Calcutta Corporation. For assistarce, without which
the work coula not have been attempted with only two 1esearch assistants,
and to the Sub-Registrar of the Calcutta Corporation on whom certain extra
duties devolvea. We also thank the superinterderts of hospitals, maternity
homes and welfre centres for so kindly putting their records at our disposal,
and those private practitioners who spent a considerable time in giving us the
intormation that we required.

I am very much indebted to Dr. K. C. K. E. Raja, not only for arranging
tor the mechanical analysis of the findings in the Vital Btatistics Department
of the All-India Institute of Hygieve and Public Health, but for generous
help given on many occasions and particularly for his expert advice on statistical
points. I also thank Mr. 8. Swaroop for so kindly writing the statistice)
notes on the seasonal incidence of certain complications of pregnancy.

I am very grateful to Dr. Houltor, C.M.O., W.M.8., who lent the services
of two temporary (now permanent) officers of the Women’s Medical Service
asresesrch assistants; also to Dr. Lal, Acting Director of the Institute or Hygiene

. Sfor his help, and to General Mills, Surgeon-General with the Government of

Bengal, tor supplying information relating to existing hospital facilities in
Calcutta. s

Lastly, I want to thank my assistants, Dr. Massick, Dr. Pandit and Dr.
Shaw, who were entirely responsible for the actual work ot following up cases
and collecting information, and to say how much I appreciated the persistence,
patience and tact with which they pursued a difficult and often depressing task
also Mr. A. P. Das Gupta, for his very reliable work ir the matter of tabulation
and calculations required tor this report.

M. 1. NEAL EDWARDS
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AN ENQUIRY INTO THE CAUSES OF MATER-
NAL MORTALITY IN CALCUTTA
PART I
CHAPTER 1

SCOPE OF THE ENQUIRY
The object of this enquiry was to enquire into the number and investi-

" gate the causes of maternal deaths in Calcutta. The period during which follow

up of deaths took placé'was June 15th, 1936 to June 14th, 1937.

Area

The area chosen was that which is under the control of the Health Officer
of the Calcutta Corporation. This area includes Calcutta proper and certain
“Added Areas’, it does not include Howrah or Garden Reach. The area is
divided into 31 wards, is 27 sq. miles in extent and has a population of appro-
ximately 1,160,000. The ratio of males to femalesis 21 to 1. The death rate of
males in 1935 was 23 per 1,000 and of females 39 per'1,000. (Annual Report of
the Health Officer, Calcutta Corporation for 1935).

The only information which was forthcoming from the annual reports of
the Health Officer regarding the number and causes of maternal deaths in
Calcutta appeared under the heading ‘“‘Diseases of Childbed””. The figures shown
under this head in the three latest reports issued were as follows:—

Diseases of childbed—(Reports of the H. O., Calcutta Corporations 1933,
1934 and 1935, Table VII).

1933 1934 1936
Puerperal septicaemia (aoute) . 69 56 98
Puerperal diarrhoen (sutika) 59 130 125
Childbirth . 103 116 99
231 302 ., 322

Tt was evident that this was an incomplete picture of deaths from child-
luaring causes and it seemed likely that the actual number of such death, must

be considerably greater than these figures suggest.
Definition
The definition of “maternal death’” which has been adopted for the purpose
of this enquiry was that used in the enquiry into maternal mortality made by
the Department of Health for Scotland a few years ago and is expressed as
follows:—
“Maternal deaths which occurred during pregnancy or within four weeks
after the termination of pregnancy, or later if illness originated
during pregnancy, childbirth or the puerperium’’.

Method of collection of Maternal Deaths

of deaths in Calcutta is carried out in the following manner:
Calcutta Corporation, are stationed at all public
ds and are required to submit daily to the health

Registration
Sub-registrars, officers of the
burning ghats and burial g-oun
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department, a registration card duly completed in the case of each déad person
whose body is brought for disposal. These registration cards provide informa-
tion regarding the name, age. sex, community and place of death, the name and
address of the householder, the cause of death and the name of doctor (if any)
certifying death. If no medical certificate is forthcoming the sub-registrar him-
self, who in some cases is a medical man, makes enquiries of the relatives and

makes a provisional diagnosis of the cause of death. Later sanitary officer
makes further enquiries into the matter.

_ Theregistration cards in use provide no information re
§h1p tl‘xere. may have been with pregnancy and childbirth; therefore a complete
investigation of maternal deaths would have had to include followup of all deaths
of women in the childbearing period of life. As this would: have involved more
work than could possibly be undertaken by the workers provided, some method

of preliminary selection of female deaths with a definite or i iati
with childbearing had to be devised. o or likely association

Cards were prepared identical with those in regular use by the sub-regis-

trars but with the addition of the name of the enquiry and the following ques-
tions:—

Was she pregnant at the time of death?
Did she die during labour or abortion?
Did she die within 3 months after labour or abortion?

The Health Officer was kind enough to issue orders that th i
cards should be filled up for all female deaths between 10 anq ;;e }(rie:g:?:g
that these cards should be returned with the ordinary registration cards.

We arranged to collect the duplicate cards daily
: . y from the Health
and t'hereby ob.tamed notice of deaths within 1-—3 days of their ozgurreggiec:;
that investigation was possible with very little further delay.

Atrangements to receive the duplicate cards were made a

before the enquiry actually started and cards were cominglzﬁurigg::l!;?&:x
the investigation of deaths began on June 15th. In order to make sure thad
duplicates were being sent to us in each case and from each buria] ground and
burning ghat, we obtained permission to check our cards with the cards sub-
mitted to the Health Office, and this checking was carried on throughout the
enquiry. When omissions were found, which happened occasional
were made of the original registration card but the speciul information relatir.

to childbearing was in these cases not forthcoming. The sub-registrars som;g-
times found difficulty in obtairing the information we required from the re-
latives at the burial grounds and burning ghats and the questions on the cards
were sometimes unanswered or doubtful. When this happened the card was
considered from the following points of view: it the death had occurred in the
childbearing period of life and was said to have been due to 4 cause which was
at all likely to be associated with childbearing, e.g., ansmmia heart failure
tetanus, the death wos followed up for further details. If howe\’fer the death,
Was In a very young or old woman or was certified as due to e.g c(;rcinoma of
cervix, pulmonary tuberculo:is, smallpox, that is to say if it was. ,most unlikel

to be directly due to childbearing. the case was not followed up further Wi

ly, copies

garding any relation-

3

realised that in this way a few cases, particularly some due to diseases associated
with childbearing, would be lost, but workers were insufficient to avoid this
source of error.

All definite maternal deaths and others likely to have been associated with
childbearing which occurred during the period June 165th, 1936 to June 14th,
1937 were selected in the above manner and followed up in detail.

The total “definite’” and “likely”” maternal deaths was 1,181, and of these

- 887 were found to be maternal deaths according to the definition adopted in

the enquiry. These 887 cases were investigated in detail and the firdings have
provided the material for this report.

Sources of Error in Collection of Cases

It is impossible to say how accurately our findings represent the true ma-
ternal mortality in Calcutta during the year of the enquiry. The following are
possible sources of errori—

1. Failure to register deaths—This may happen if disposal of the body
takes place outside municipal limits or in private burial grounds
{of which a certain number exist in Calcutta).

2. Failure to receive registration cards in all cases—This was guarded
against as far as possible by checking the cards we received with
the original cards submitted to the health department.

3. Imcorrect information obtained by sub-registrars regarding association
with pregnancy or child-birth—If the registered cause of death sug-
gested the likelihood of any association being present, the case was
tollowed up. But a few cases have probably been I st in this way.

4. Failure on the part of sub-registrars to obtain information relating to
pregnancy and childbirth—The registered cause of death was the
only guide in these cases (see above).

5. Inability to trace cases of death in which the association with childbearing
was definite or doubtful—If the case could not be traced owing to
a wrong address or to the relatives havingleft Calcutta and there
was said to have been definite association with childbearing, the

- case was included as a maternal death and classified according to
the registered cause or ‘“‘unknown’. If the association was only
doubtful the case was omitted. There were very few cases of this
type and it is not an important source of error.

The omissions from amongst registered deaths which may have arisen in
the ways suggested above are probably few. We believe that amor.gst these the
number of cases directly due to childbearing which have been missed is very
small, but there undoubtedly are some cases in which death was associated with
childbearing but not directly due to it, which l}ave unfortunately not been in-
cluded. We haveno means, however, of estimating the error which has been in-
troduced by failure to register deaths.

Imported Cases

A number of women come to Calcutta from rural districts and distant
places for confinement and & proportion of these come on account of some com-
plication of pregnancy or childbirth. Amongst’the 887 deaths followed up there
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were 203 imported cases. These deaths should not strictly speaking be included
amongst Calcutta deaths, but it is not altogether accurate to exclude them for
the reason that many of these women stayed with relations in Calcutta, or their
confinements took place in one ot the large hospitals, and in either of these cases
the birth would have been registerea in Calcutta. The number of imported cases
in which this occurred in unknown and impossible to estimate. This point is
chiefly important in connection with the maternal mortality rate, but unfortu-

nately the latter figure, owing to defective registration of births, cannot in any

case be correctly ascertained.

The importance of the imported cases from the Tpoint of view of this en-
quiry lies in the fact that in these cases home visits were generally not possible
or the information collected was incomplete hecause the relatives had left

Calcutta.

Imported cases have bheen a.nf),lysed together with Calcutta cases in this
report but they have also been classified separately as regards causes of death.

Method of Investigation of (.leaths

All maternal deaths were followed up within a few days of receiving the
duplicate registration cards. Visits to the home were made for the collection of
information regarding past history, living conditions, health in pregnancy, the
place of delivery and names of attendants. The doctor, midwife or dai who had
attended the case was visited, or if the death had occurred in a hospital or
maternity home, the particulars were collected from the institution concerned.
Superintendents of hospitals and maternity homes had previously been request-
ed to supply the required information in the case of maternal deaths which

might occur during the period of the enquiry.

Two women doctors were appointed by the Indian Research Fund Asso-
ciation for the work of followirg up the deaths. It was necessary that these
workers should possess a sound knowledge of obstetrics in order that the facts
might be collected intelligently and so provide the desired information regard-
ing the direct and indirect causes of death. They also needed in no small measure
the capacity for making successful contact in the homes with the relatives of
the women who had lately died and with their medical attendants. The work
demanded considerable patience and persistence, from the initial difficulty of
finding the homes, the addresses of which were often in adequate, to the final
appointment with the doctor who had attended or the tracing of the cage sheet
amongst hospital records. The workers whom we were fortunate in obtaining
are to be congratulated on the successful way in which they carried through the

work.

Visiting a family in which.a dpath c_)f a mother has recently occurred is,
from the point of view of scientific investigation, no easy matter, There may be
a feeling of resentment agalnst doctors or hospitals and in any case it is under-
standable that the members of the bereaved family feel that they have nothing
to gain from discussion of the details of the history and the circumstances of
the death. The feelings of the attendants also may be such that discussion of the
case is unwelcome. These points are mentioned but only to emphasise how re-

matkably little opposition, either from relations or attendants at delivery, was

L

/;f
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met with in the large majority of cases when the objects of the enquiry were
made clear. (There were however a f:ew isolated cases in which information was
refused and certain others in which it was thought that facts were withheld).

A weekly meeting between the investigators and the officer in charge
of the enquiry was held for the purpose of reaching a conclusion regarding
the cause of death and the avoidable factors present in all cases for which
schedules had been completed Wwithin the previous week. In this way each

. case was discussed while the circumstances were fresh in the minds of the

investigators and further details could be elicited or further enquiries made, if
considered necessary.

In some cases all the information which could be collected was not suffi-
cient to make & diagnosis possible but in the large majority a conclusion could
be agreed upon which seemed to be justified by the data at our disposal.

Maternal Mortality Rate

The acourate estimation of the maternal mortality rate in Calcutta is
not possible on account of defective birth registration and the fact that our
series of maternal deaths unfortunately cannot be claimed to be complete.
The possible sources of omission of cases in the collection of maternal deaths

- have already been discussed.

The Calcutta Municipal Aot of 1923, Section 451, requires registration
of births within 8 days. The number of births which escape registration is
however very large, and probably varies considerably from ward to ward.
In Ward 8, intensive home visiting in connection with the Maternity and Child
Woelfare Centre attached to the All-India Institute of Hygiene and Public
Health has revealed that the percentage of error between registered and
asce tained births in this particular area was 37 per cent in 1934, 22 per cent
in 1936 and 19 per cent in 1936. The increasing accuracy in registration is
undoubtedly due to the efforts of the health visitors in urging registration and
to the fact that births still unregistered after some weeks are reported to the
District Health Officer who takes steps to investigate them. It is obviously
impossible with the help of these few figures to make any correction for the
whole of Calcutta.

The total number of registered live births which occurred during the
period of the enquiry, from June 15th, 1936 to June 14th, 1937, was 28,714
and in addition 2,889 stillbirths were registered. The registration of stillbirths
is believed to be even less accurate than that of live births. It seems better
therefore to express the rate per live births. The figures at our disposal wiz.,
98,714 live births and 701 maternal deaths due directly to childbearing causes
gives a maternal mortality rate of 24-41 per 1,000 registered live births.
If imported cases are excluded the rate becomes 17-90 per 1,000 live births
but as was explained earlier (page 4) the births in connection with some of
the imported cases of maternal death were registered in Calcutta. The exact
number of these births could not be estimated and excluded from the total
registered births of the city. The rate of 17-9 must therefore be considered
an under-estimate. The true maternal mortality rate in Calcutta remains

unknown.
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Allocating Cases to Cause of Death ,
In classifying the cases according to the cause of death the International

Lnst of Causes of (li)eath (1929 re'e])lisz'on), has been followed as closely as possible. No. |

It has been found necessary however to make an additional heading for ;
“ anemia ’. The relationship between the severe anmmias and preg%mncy IATERNAL DEATHS FROM CER TAIN CAUSES
in India is probably an even more intimate one than exists between cardiac AS PERCENTAGES OF TOTAL DEATHS
disease and pregnancy, and whether death from heart failure in pregnancy -

complicated by cardiac disease should or should not be classed to childbearing DUE DIRECTLY TO CH'LDBEAR'NG

i3 a matter of opinion. It has seemed most accurate therefore to class the =~ PERCENTAGE

anemia deaths with deaths due directly to childbearing and not with diseases as

associated with childbearing.

The rules laid down in the Manual of Joint Causes of Death which was
designed to insure uniformity in ascribing primary causes of death, have been 30
followed as far as possible but certain cases in which several contributing
factors were present, for example, anmmia, toxemia and operative shock,
or information regarding their relative importance has been meagre, the classi-
fication has been very difficult and it is recognised that in certain cases different
workers might have reached two equally réasonable conclusions from the - —-
same data. 20

Disparity between Ascertained and Registered Cause of Death
The probable cause of death as ascertained after enquiry did not corres-

DO
DN

pond in about a quarter of the cases with the cause of death as registered. - - %
Many Calcutta deaths are not certified by a medical practitioner. In many 7 2

others the doctor who certifies is called very late in the course of the fatal
illness. It was therefore to be expected that our investigation would in many 10
instances provide information which would lead to a different diagnosis of

the cause of death from that which appeared on the registration card. But

the main reason for the discrepancies between ascertained and registered

causes arose from the use in some cases of primary and in others of secondary

causes of death on the registration cards. For example * heart failure”

unqualified, was frequently met with and covered such deaths as were found o /
to be due to hemorrhage, an®emia, operative shock, embolism and others. o 3 5 6 7
Again, the term ‘‘ sutika ” was in common use for deaths from varying causes .
including puerperal sepsis with diarrheea, ansmis with intestinal symp- CAUSE OF MATERNAL MORTALITY
toms, and abdominal tuberculosis in the puerperium. Accurate classification
of causes of death is not possible under the present method of certification
and registration in Calcutta.
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It was found that in the series of 887 maternal deaths there were 656 or ue Pe‘r al Sepsts.
74 per cent. of the total in which the registered and ascertained cause corres- 2 Anagemia.
ponded while in 231 or 26 per cent a different conclusion as to the cause of -
death was reached after investigation. 3 Toxaemias of pregnancy.
4 Haemorrhage.
Causes of Maternal Death 5 Abort:
The 887 maternal deaths investigated have been divided into two classes :— - o.r ion.
Cases . 6 Accidents of labour and operative shock.
Ciass I—Deaths due directly to childbearing . . . . . . 701 7 Oth
Class II—Deaths due to an independent disease concurrent with pregnanoy ers.

or childbirth . . 186
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The cases in Class I have been divided into groups according to the head-
ings of the International List of Causes of Death (1929 revision) with the
addition of a separate heading for ansemia.

In the whole series there were 203 imported cases of which 187 were in
Class T and 16 in Class II.

The following tahle shows the distribution of deaths by cause as ascer-
tained after investigation in Calcutta cases, imported cases and in the com-
bined series. The distribution of deaths due directly to childbearing is shown
graphically on the opposite page.

TaBLe 1
Maternal deaths—Distribution by cause (International List, 1929 revision)

I{::;:I; Deaths due directly to | Calcutta Imported Total
No. childbearing cnses cases
% % %
140 | Abortion (septio) . . 25 4-86 8 4-28 3 4m
141 | Abortion (non-soptic) , . 2 0-39 2 1:07 4 0-57
142 | Ectopic g;smtion . . 4+ 0-78 2 107 6 0-8
143 [ Other acoidents of Pregnancy ) .. . 7 3:74 7 1-00
144 | Hemorrhage . . . 66 12:65 9 4-81 74 1056
145 | Puerperal sepsis . . 172 33-48 52 27-81 224 31-95
148 | Albuminuria and convulsions 75 14-59 5l 27.27 126  17.97
i47 Other toxmmias of pregnancy 11 2014 4 214 156 2-14
148 | Thrombosis and embolism . 11 214 . . 11 1-67
149 { Acoidents of labour and opera- 15 “2.92 11 5-88 2 371
tive shock.
130 | Other and unspocified puerperal 10 1-95 . . 10 1.43
oonditions
\-— Anpmia . . . . 124 24412 41 21.93 165 23.53
o. 514 100:00 187 100-00 701 100-00
Denthe  due to associated 170 16 186
diseascs,
| Total maternal deaths . 684 203, . 887
i '

Puerperal sepsis |

In countries where registration of maternal deaths s carried out and
where special maternal mortality surveys have heen made, puerperal sepsis
hus been consistently found to be the most, important cause of maternal death,
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Not only has it been found to occur most frequently but the ratio of sepais
deaths to total maternal deaths shows a marked similarity in surveys in this
and certain other countries. (Appendix A, Table 2).

Returns of the Registrar-General in England for the period 1925—30
showed 40 per cent deaths due to puerperal sepsis (including post-abortive
sepsis). In Scotland for the same period the figure was 30 per cent but there
were minor differences in classification in the two countries which partly
accounted for the lower figure. In the registration areas of the U.8.A * spesis
has been stated to be responsible for 40 per cent maternal deaths,

Special maternal mortality surveys in which puerperal and post abortive
sepsis are classified separately have shown the following figures for puerperal
sepsis (excluding post-abortive sepsis). .

England and Wales— Per cent
(ngg)t of the Departmental Committce on Maternal Mortality and Morbidity,

Scotland (1931—33)— I 8
(Report of Maternal Mortality and Morbidity in Scotland, 1935) 85.4

New York City (1930—32)— :
(Report of Maternal Mortality in New York City) . a2.6

There are very few figures relating to India which can be used for com-
parison. In Madras where a survey was carried out for s period of a yea
Dr. A. L. Mudaliyar found 26-4 per cent deaths due to sepsis in a serizs orf'
426 maternal deaths including deaths from diseases associated with pregnanc
and puerperium. If the latter are excluded so that the series can be oomy-
pared with others, 34 per cent of deaths directly due to childbearing were
caused by sepsis in Madras.

The returns from certain women’s hospitals in Indiat for the years 1935 .38
showed sepsis responsible for 31-02 per cent of deaths due to childbearing
causes In hospital cases (Appendix A, Table 3). Theso deaths occurred in
a selected population and are therefore not strictly comparable with those
in the other surveys mentioned above but the proportion is very similar
Finally, this year’s survey in Calcutta has revealed & similar proportion of
sepsis deaths, 31-95 per cent of deaths due directly to childbearing.

The small amount of evidence which is so far forthcoming in India, and
all this evidence relates to urban conditions, goes to show that while the’ mor-
tality rate in India is several times as high as in Western countries, the propor-
tion of deaths from sepsis is not more than a third of the total and,thz's n spoirtc
of the fact that a far larger number of deliveries in this country are attendedpky
untrained women, who make no use of modern methods of asepsis and antisepess,

The deaths from puerperal sepsis are discussed in detail in the seoond
part of the report (page 49). Some of the findings will be summarised here,

Hl-health in pregnancy appeared to be an important aetiological factor in
many cases of sepsis deaths. Anemia was reported in large proportion and
in some the sepsis was merely the terminal event in the course of a 86Vers
pregnancy anemia. Oedema without marked anazmia was reported in others
its cause often being obscure, and still others gave a history of dysentery’

- *Woodbury—Matornal Mortality and Morbidity by Munro Kerr.
“Journal of the Association of Medioal Women in India, August 1936 and 1937,
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or diarrheea often of long standing. The preportion of deaths from sepsis in
previously healthy women who had spontaneous deliveries was small and
suggests that autogenous and droplet infection is uncommon.

Rather more than half the total number of deaths from sepsis took place
after spontaneous delivery at home. A considerable number of these occurred
amongst the lowest stratum of the population and ill-health and malnutri-
tiof, overcrowded and dirty homos, untrained attendants and often complete
lack of medical care during pregnancy (and sometimes also after the sepsis
developed), were factors contributing to the fatal result. Daisand relatives
delivered most of these women while a fow were midwives’ cases.

Only 20 per cent of the women who died of sepsis after spontaneous de-
livery at home were admitted to hospitals for treatment. Facilities for the
segrogation and numsing of puerperal fever cases are inadequate in Calcutta
and this was undoubtedly the main reason for this small proportion. Other
reasons, besides ignorance and prejudice against hospitals, are peculiar to the
puerperal woman ; the confinement is over and the relatives often do not
recogniso the serious nature of the illness; there is the infant to provide for
and facilities for this are not always available in an institution which would
admit the mother. A doctor may be consulted who does not examine the
woman but depends on the dai's description of the pelvic condition and may
thus fail to recognise the true nature of thefever or to treat it adequately.
There appeared to be too great a tendency to depend on expensive injections,
often far beyond the means of the patient to buy, and some of them of very
doubtful value in the treatment of uterine sepsis, instead of the recognition
of the importance of good nursing under hygienic conditions.

The provision of adequate facilities for the hospital treatment of puerperal
sepsis in Caloutta and the education of the public to make use of them, is a
very urgent problem. The fact that in a year, atleast 100 women die of
puerperal sepsis in their homes after delivery by dais in Caloutta, means that
many times this number must suffer from the disease and recover, while
many of these dais are at the same time attending other confinements.

When one considers theso conditions it is perhaps remarkable that there is
not more fatal sepsis. The explanation probably lies in the fact that many
women living under very unhygienic conditions possess a high immunity to
infaction, and further, that disproportion is not common in Calcutta and when
labour is easy and spontaneous there is little internal interference on the
part of dais and not much local trauma. Amongst the deaths from sepsis

*in institutions, abnormal labour and operative interference played an important
part and the course of the illness in the puerperium suggested that the

causative organism may have been of a different type.

Ansmia

The inclusion of the anmmia deaths amongst ‘“childbearing” and not
“associated” causes needs further explanation. In the first place, whenever
an@mia was clearly associated with other conditions such as kala-azar, epi-
demic dropsy, malaria, tuberculosis, the death has been assigned to the “asso-
ciated ”’ group under the appropriate heading. ~Similarly all cases of ansmia
in which other complications of childbirth were prosent have been assigned

L/N12DGHS
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to their respective groups. Thus the sepsis, toxsemia, hemorrhage and acci-
dents of labour groups contain certain cases in which an®mia wag groba,bl thle
more important cause of death, the other condition being secondarpor tem};ina.l.
The anzmia cases which remained after exclusion of the apove yha.ve had to
be classed with the limited information at our disposal, as due to anmria
per se. Although amongst them there must be many in which more thorough
investigation would have revealed underlying diseases which were dircctly
or indirectly responsible for its causation, the histories suggested that
pregnancy itself was the precipitating factor in the dovelopment of the
anemia from which the patient died. In the present state of our knowledge
regarding the aetiology of the severe anamias met with in pregnancy it is
therefore necessary to give them a class by themselves and for reasons
which have been explained it has been decided to ciass the anema: deaths
with deaths due directly to childbearing. Even when the aetiology and

pathology of these conditions are more completely understood, a heading

“Severe Anemia” will still be required for the purpose of registration of
m'aternal deaths in tropical countries. The more exact diagnosis in such cases
will only be possible on a pathological basis and with few exceptions will on]
be forthcoming in cases investigated in institutions. d
A condition of heart failure develops in the later s i
in. pregnancy, and clinically, deaths fronll) angmia have ;19;.%1? I())(fiz:(;;ec?rﬁ:l m
with deaths from heart failure in cardiac disease. Labour is often premat o
and generally easy. Pos@zpaltum heemorrhage is not very common blﬁ; th:r:r iz
often delay in expulmqn of the placenta. Collapse and death may occur
})efora', during or after delivery ; the most dangerous time, if labour is su};vived
is during the first three days after delivery. If the first week after labo ‘
is survived and tl}ere are no complications such as sepsis, gradual recove;u
seems usual particularly if treatment is being given. Without treatmen);

death is most likely to occur either within a fow days of delivery or after an

interval of 1-3 months. These remarks are b i i
1 : € ased on this series of severe
pregnancy ansemias without differentiation into macrocytic and other forms.

Th 1 i

and Mortality in Scotland (2). During a perid of nearly 3} years i i
2,465 maten‘l?l deaths, the e were 19 dgaaths in Scot{an%l Zvl?i?hu\:v:r:e:;?; g(f
be due to “severe anemia”. The description and blood picture in these
cages resembled that of macrocytic anemia commonly found in pregnanc
in India. The cases occurred for the most part in women living under very
poor conditions, and some gave a history of a recurring ansmia in earlio{'
pregnancies. Death occurred before delivery in 3 of the 19 cases; several of

the births were premature and the duration of post-confinement life was short.
The blood pictures showed red blood counts reduced more in proportion to
the heemoglobin and the colour index was above

one.

Although regortq of: the blood picture in pregnancy in westorn countries
have shown a wide incidence of a mild degree of microcytic h ochromic
conditions little mention has been made of the occurrence of m ypo p
It would however appear from this Scottish acrocytic forms.

A Ap m series of deaths t
under certain conditions of living may be accompanied gy :heh::ngeg;;: ?;'

is shown in the Report on Maternal Morbidity -
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& nemia as is so frequently met with in India, and that it may occasionally
be scve e as to cause maternal death.

In an investigation into the causes of maternal mortality in Madras
city (7), Dr. A. L. Mudaliar assigned 50 deaths in a series of 426, to anwmia
of pregnancy and emphasised the importance, in Madras, of two main types of
an®mia, a macrocytic form and an_ansemia secondary to hookworm infection.

A report on maternal mortality returns from certain women’s hospitals
in India (8) showed 17-56 per cent deaths from anemia in 1935—38 (Appendix
A, Table 3).

The question as to which types of anwemia are responsible for the very
large proportion of maternal deaths from this cause in Calcutta cannot be
answered by the findings of this enquiry. Detailed investigation of cases of
anemia in different parts of the country will doubtless reveal very different
distribution of types and the measures which will be required to reduce mor-
tality from this cause will depend on discovering first the forms which are
most prevalent in a particular area and then treating the underlying causes,
whether these be economic, dietetic, or resulting from underlying diseases such
as chronic malaria, dysentery, kala-azar, and others. Clinical differentiation
of the anmmias is a matter of such difficulty, if not impossibility, that patho-
logical aids to diagnosis will be an essential part of schemes for appropriate
methods for relief.

Such evidence as we have collected in the course of this enquiry suggests
that in Calcutta severe anemias of both the macrocytic and microcytio type,
and also mixed forms, are extremely common and that while many cases are
associated with poverty and malnutrition, others occur amongst ' the
well-to-do in families that seem healthy and well-nourished.

The association between a history of dysentery of diarrhcea and & 8QVere
prognancy an@mia in the Calcutta series of cases was noticeable and the sug-
gestion is put forward that the development of anmmia in these cases may
often be the result not only of the intestinal infection but of the diet which
is commonly prescribed in these cases, and often taken for long periods after-
wards. (Case histories suggest that when an attack of diarrhoea or dysentery
occurs in pregnancy the woman calls & doctor who prescribes a very low diet
(in which barley water often plays a large part) and gives some medicines
he often does not see the case again. The woman gets a little better, but in
the nature of these conditions the symptoms do not entirely clear up, her appe-
tite is poor, and she often continues to take for long periods the low diet which
she was originally advised, thinking that she will thereby improve. Instead
of this a vicious circle develops and she gets into a state of malnutrition which
can only be described as semi-starvation, in which, with the increasing demands
of the growing foetus it is not surprising that she becomes very weak and
markedly an®mic. Stomatitis as a result of the defective diet often develops and
appetite and digestive powers become still worse. The last thing which such
a woman or her relatives seem to realise is that she needs good nourishing food,
and instead of getting this, she is still more strictly dieted until her exhausted
hemopoietic system gives up the unequal struggle between the demands of the
foetus on the one hand and her state of partial starvation on the other and the
complete picture of a severe pregnancy an®mia develops. Such a woman may
become quite incapable of surviving the added strain of labour, “Barley water

-



12

anemia”’ both in woman and infants may almost be described as & ’clinical
entity’ in Calcutta and some of the results of this much abused “dietitio treat-
ment”’ appear in this series of maternal deaths.

‘We have no evidence of how large a part hookworm infection plays in the
causation of pregnancy anemias in Calcutta. In the series of deaths from
an®mia per se a report on the fices was obtained in only 9 cases, in 2 of which
ankylostoma duodenale was found.

The detailed discussion of the series of an®mia deaths will be fou1_1d on
page 82. Our findings demonstrate clearly that only by early and unremitting
antenatal care and the provision of beds in institutions for the admission and

treatment of anemia during pregnancy will the toll of life from this cause bo
prevented.

Eclampsia

Eclampsia caused the deaths of 102 women in Calcutta during the year
of the enquiry. The proportion of Hindus was higher than that of Hindu
to other births registered during the period. Primigravidae predominated and
no less than half the deaths from eclampsia occurred in women under 20 years
of age. It was found thatthe women who died from eclampsia were relatively
more from the middle class than the poor. Their diets wore better, and fow
of them worked during pregnancy. It is young newly married woman in her

first pregnancy, taking little exercise, living on a good diet, who seems more
liable to develop toxwemia of pregnancy.

The most striking thing about this reries of cases is the almost total lack
of antenatal supervision which these women received and the failuro on the part
of the patients, doctors and relations alike to realise tho serious nature of the
warmning symptoms which were presont in a large proportion of cases and, in
many, wee of long standing. Oedema of the fect, in a primigravida especially,
must become recognised as demanding treatment, if possible institutional treat-
ment, and for this antenatal beds becom® a necessity. Regular examinations
of the urine, the blood pressure and also the weight during pregnancy, are
recognised methods of detection of ea ]y toxemia and this series of deaths from
eclampsia indicates that, had antenatal care of this natue been given, a very
large proportion of these deaths might have been avoided. In 41 per cent
of the Calcutta eclampsia cases there was warning oedema for approximately
a month before eclampsia occurred and in many cases it was of still longer
standing. In a further 31 por cent of cases, symptoms such as oedema
headaches or vomiting had been present for two weeks at least, and in some
of the remaining cases the time was not stated. In 13-8 per cent of cases
we obtained no record of any warning symptoms. These may have been cases
which might correctly be described as fulminatin, , but even in these it is
possible that symptoms were present although not reported and that the onset
of eclampsia would have been avoided by adequate antenatal care, includ-
ing urine and blood pressure examinations and the giving of advice regard-
ing diet, exercise and the prevention of constipation.

In contrast to the apathy which was shown with regard to the warn/mng
symploms in pregnancy is the energy with which hospital treatment was
advised and obtained in such a large proportion of cases when eclampsia
developed. Many were taken straight to hospital when fits started, other
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v

§ o

13

called in a doctor who genorally administered morphia and sent the patient to
hospital. It is noteworthy that of the deaths of eclampsia cases undelivered,
only one died at home, and of those who died after delivery there were only 7
who wore not given institutional treatment. A higher pro

portion of eclampsia
cases get admission into hospital than those suffering from any other gross

abnormality of pregnancy in Calcutta. Eclampsia may be considered to be
the least prevented but the most ener otically treated of the major compli-
cations of pregnancy. ‘ :

A more detailed discussion of the deaths from toxwmias of pregnancy will
be found on page 66.

Hsemorrhage

Heemorrhage, including casos of placenta praevia,
and postpartum hmmorrhage caused 10 per cent of al
bearing. Many of these deaths were undoubtedly preventible. The group
includes some of the worst cases of mismanagement, delay in getting skilled
assistance and failure to treat the blood loss, that were met with durinr,

) g the
course of the enquiry. Warning heemorrhages were present in half the

cases of
death from placents pracvia, but in no case were adequate steps taken to
ensure safe delivery.

Amongst the deaths from post

accidental hmmorrhage
l deaths due to child-

partum haemorrhage the number delivered
by trained atterdants was rather high which raises the question a8 to whether

such atterdants are inclined to try to hurry the third stage of labour. This is
a point on  which further enquiry needs to be made, but suggestive evidence
was the gross overcrowding in some of the institutions during the “rush’’ months
of the year and the fuct that some midwives took a larger number of cases per
month than they could be expected to deal with properly. :
: Abortion

There were 33 deaths due to septic abortion (Including
and 4 deaths due to homorrhage associated with abortio
ference with the course of pregnancy was definite in a few cases only, but was
suspected in several others. Histories in %his group were inconsistent and
difficult to obtain. All the women who died of septic abortion were either ad-
mitted to institutions or were scen by doctors at home and it is therefore highly
probable that there were other deaths from abortion which we failed to discover
during the year of enquiry,

Accidents of labour ,
Deaths due to accidents of labour, 1.e., due to the shock ot laboyr itself,
apart from hamorrhage, made up a small proportion of maternal deaths in
our' series, and one is led to the conclusion that neglected cases of obstructed
labour are rare in Calcutta. Disproportion due to osteomalacic pelvic defor-
mities is hardly ever met with in Calcutta except amongst the Marwars, com-
munity where it is fairly common. The reason for the incidence of osteoma-
lacia amongst Marwari women necds further investigation,

Tuberculosis
Tuberculosis was of outstanding importance in the “associated”
and caused 41 per cent of all maternal deaths due to intercurrent

ho problem of tuberculosis and pregnancy in Calcutta is discyss
second part of this report. (Page 87).

cases of tetanus)
n. Evidence of inter-

_grou
diseases,
ed in the
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CHAPTER II

PREVENTIBILITY .
1 mo- tality surveys in other countries have been much concerne
withlfl?: ee?tliax'nation of t}{le proportion of avoidable r_naternal de aths and attempts
bave been made to ascertain the factors at fault w1‘?h the. object of determining
the lines along which efforts to reduce the mortality might be expected to be
flective. _ . o
- The Departmental Committee on Maternal Mortality and Morbidity
ointed by the Ministry of Health for England and Wales in 1928 drew up &
a'prIi)es of standards of established practice according to which each case was
[?fldged and any point at which departure from these stardards occurred was
Eiescrﬂ)ed a8 the primary avoidable factor.

The standards adopted were as follows:—

1. The patients should “book” and make armngements1 for confinement,
should report any obvious deviation from the normal, and should carry out the in-
structions of the doctor of midwife. iy

2. The patient should receive such anwmtal care from. her _doctor, midwife,
hospital or clinic as should lead to the detection of albuminuria, ma!prese?tq,-
tion or marked disproportion betu_;een the fogtal iteqd and the mother’s peluis.
The examiner should obtoin details of previous difficult labours and of servous

zlln&(i;esil‘}u; confinement should not be undertaken in an entirely unsuitable en-

y l. .
”"0”2"'3 guch antiseptic and aseptic precautions as are generally recognised to be
ary should be taken. ' ‘
MCGS;WX doctor or midwife should be available, and should bring the case a fair
averaée degree of skill, knowledge and attention. . .

6. Such hospital, consultant and transport services as are essential should
be available, and the doctor should la.ke advaniages of them as and when neces-
3“"3/'7 A second doctor, acting as anasesthclist, should be obtained in scverc
cases. .

8. The hospital s]wuld previ
evidence of special skill. |

The findings of the Departmental Committee were summar'sed under the
headings of (1) lack or failure of antenatsl care, (2) error of skill or la cl‘< of
'udgeﬁeht, (3) lack of facilities, (4) negligence of the patient or her relatives
Lnd (5) no departure from established practice.

The Committee fourd that 46%, of materral deaths relevant to that part
of their enquiry showed an avoidable factor.

A similar enquiry irto the causes of maternal mortality was instituted by
the Ministry of Health for Scotland in 1929 ard the corclusion. of the Com-
mittee was that 58:7%, of the deaths investigated were avoidable.

A report of maternal deaths which ()ccurrml: during the pvriud. 193032
in New York showed that 65-8%, of deaths attributed to childbearing causes
were avoidable acrording to accepted standards of practice.

de suitable facilities and their officers show
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In a report on maternal mortality in Madras City in 1930, Dr. A. L.
Mudalior found that of 436 maternal deaths investigated by him, a primary
avoidable factor was present in 53-449,. Unfortunately it was not stated to
what extent there was modification of the standards used in other countries
In assessing avoidability in the Madras series.

An attempt has been made in the course of this enquiry in Calcutta to
apply the standards drawn up by the Departmental Committee but there is
corsiderable doubt whether the time has come when such an attempt is really
justified. The difficulties of adopting a standard for antenatal care when so
little antenatal care is given; of deciding whether facilities in a particular

- case were adequate when accommodation for maternity cases is so limited;
of assessing lack of skill or error of judgment when accurate information is
so difficult to come by and written records are so few ; of assessing negligence
on the part of the patient or her relatives in the face of so much ignorance and
superstition, makes the task an almost impossible one. On the other hand to
adopt a considerably lower standard is very undesirable.

. Thestandards of the Departmental Committee have therefore been applied
with a fow modifications which arc shown below, but in view of the difficulties

of the task these findings are put forward with considerable hesitation and
must be accepted with reserve. |

Modifications in the standards which have been found to be necessary are
as follows: —

1. Booking before confinement and antenatal care—The standard of antenatal
care which has been considered sufficient has been somewhat lower both as
regards quantity and quality than would be accepted in more advanced coun-

tries. It has been considered ‘“adequate’ according to the particular needs
presented by each case.

2. Antiseptic and aseptic precautions—Antiseptic precautions have been
considered sufficient and have been presumed to have been observed if the
attendants were trained and the surroundings clean and no transgression of the
ordinary rules of conduct of labour was discovered. The use of sterile gowns
masks and aseptic towels has not been considered necessary in order that this
standard might be statisfied.

3. The standard of suitable facilities was that available in the hospitals
ordinarily admitting maternity cases in Calcutta and has not been taken to
include ready means of blood transfusion for heemorrhage, facilities for which
are very limited at the present time in Calcutta.

Finally it must be made clear that only when a point of departure from the
standards had a probable casual relationship with the death has it been consider-
ed an avoidable factor. For example, if a woman died of sepsis after a sponta-
neous delivery and all standards appeared to have been satisfied except that
she had received no antenatal care, this fact would not have been considered to
have a casual relationship to the death if she was in good health at the beginning
of labour. If on the other hand she was in bad health at the beginning of labour
e.g. extremely anmmic or suffering from toxemia of pregnancy labour
began, the lack of antenatal care would have been considered a factor with a
probable casual relationship to the death.
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The standards of preventibility could only be applied to a certain number
of the maternal deaths investigated. Deaths due to associated diseases were
irrelevant to this part of the enquiry as avoidable factors could not be assessed.
Amongst deaths due directly to childbearing imported cases had to be excluded
for lack of sufficient information. Cases of ectopic gestation ard abortion were
irrelevant and those cases in which death occurred before delivery have also
been excluded on account of difficulty in applying the standerds in many of
these.*

The total cases remaining, to which the standards were applied were 430
deaths. It was fourd that only in 16 of these or 3-79, were all the modified
standards described above satisfied, and that in the remaining 414 or 96-39,
of relevant cases there was a primary avoidable factor present.

TABLE 24
Deaths due directly to childbearing— Preventibility.

1. Cases showing one or more avoidable factors . . 4140
2. Casecs in which no departure from establithed \ 430

practice having a causal relationship to the death

was found . . . . . 18]
3. Cases not relevant to this part of the enquiry (viz.

abortion,ectopio gestation and undelivered carcs) 84
4. Chsesin which information wasinsufficient (importcd

oases) . . . . . . . 187

701

The causes of death in the 16 cases in which no avoidable factor was found
wore a8 follows:—

Sopsis . . . . . 8 cases.

Angemnmia . . . . 2 cases,

Hemorrhage . . . . 2 caves.

Eclampsia . . . . 1 caso.

Othor toxsemias . . . 1 case,

Shock . . . . . 1 ensc (Panmsthetic death.)
Embolism . 1 case. !

The main reason for a large proportion of avoidable deaths was lack or
failure of antenatal care which was the first point of departure from estul-
lished practice in a very large number of ceses. Untrained atterdants and
Unsuitable surroundings seemed to have becr responsible for many of the
sepsis deaths. Failure to make use of hospital facilities was another factor of
great importance, but the hospitals of Calcutta would not have heen able to
admit by any means all of those women who died at home as a result of lacl
of special facilities and proper nursirg.

It has not beer found possible to classify maternal deaths according to the
primary factor at fault as has been done in other enquiries and to state the
proportion of cases in which lack or failure of antenatal care, lack of skill or
error of judgmeut, lack of facilities or negligence of the patient or her relative
was the point of departure from established practice. The difficulty arose
because there were so many cases in which more than one avvidable f;

wctor was

»The same proceduro was followed in the roport of tho Department E : -
M rtality and Morbidity, England & Wales, partment Enquiry on Matornal

4
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1
present. The following cases illustrate this:—

1. A Hindu 2-para aged 30, was delivered by relatives in an extrerely
dirty room in which 7personslived. 8hedeveloped puerperal fever
and died 6 weeks later. She was seen by a doctor on 3 occasions in
all ard a ‘bottle of medicine’ was prescribed. S8he had no other
treatment as far as could be ascertained. The doctor stated that

’ he had advised that the women be removed to hospital. The relations
made no efforts to get her admitted.

2. A Mohammedan 3-para aged 22, suffered from swellirg all over the
body for 3 months and ulceration of the mouth for 1 month before
delivery. She was very anmmic. Her diet during the latter part
of pregnancy corsisted mainly of barley water and eago, but no
record of any medical treatment could he obtained. She bad a
spontaneous delivery at home with a trained midwife ir attendance.
Fever begain on the 2nd day after confinement and the doctor
who was supervising the midwife visited her and ordered a
“P.A.C. powder”. As faras could be discovered she had no other
treatment whatever. She was still oedematous when the midwife
ceased her visits, On the 10th day she became worse. No doctor
was called. She died on the 19th day.

Although it has been found impossible to classify deaths according to the
primary avoidable factor in each case on account of the complex situation
present, the part played by some of the factors will be considered in their
relationship to the different causes of death in the second part of this report.

Antenatal Examination

In view of its cloe connection with the subject of preventibility the
question of the number of cases which had any antenatal examiration will be
discussed here instead of later in connection with the other factors affecting
maternal mortality. ' ~

In assessing the presence of an avoidable factor due to the lack or failure
of antenatal care and with a causal relationship to the death, a standard has
been adopted in accordance with the demards of the particular case. For
example, suppose that a woman who died from eclampsia had suffered from
ocdema in pregnancy and had been found to have albuminuria but was only
given a bottle of medicine ard no further examination or treatment. Or again,
that a woman who died from anemia at the time of delivery had taken a little
iron mixture for a few days during pregnarcy. In neither of these cases would
the antcnatal care which had been given be corsidered adequate in view of the
conditions present. As a result of applying this test, the number of cases in
the whole series without a primary avoidable factor was, as has been stated,
very small indced.

But in order that some idea may be given of the number of women who
had any kind of antenatal examination whatever & summary has been made of .
other 430 relevant cases in which the lowest possible standard of what consti-
tutes antenatal examination has been adopted. In the table given below
‘antenatal cxamination’ means that at least once in pregnancy the woman had
an examination from a doctor or trained midwife which included the testing -
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of the urine. ~ The cases ‘seen’ by a doctor are those who had medical treat.-
ment of some kind during the antenatal period, but the urine was not examined
It is realised that in putting forward these figures it is possible that, only if the
woman herself had been questioned, coul

; tione d accurate information have been
obtained, but the fact of examination of the urine has seemed to be g point on
which the relatives are generally informed and questions on thig point were

particularly carefully asked during the home visit.

It was found when these standards were adopted that amongst the ;30
relevant cases only 15-69, had an ‘antenatal ex

: amination’, 199 were orly
‘seen’ and in 65-49, no record of any antenatal examination or treatment
could be obtained (Table 3).

TaBLE 3 .
Dedths due directly to childbearing — Antenatal Examination

Only ‘seen’ in pregnancy

! . . . . . . 82 19:09,
No examination or care . . . . . . . 281 65-49,
Antenatal ‘examination’ at least once . . . . 67 15-69
. 430 100-0
Irrelevant cases (abortions ectopics, undelivered cascs) . . 84
Insufficient information (imported cases) 187
701

These 67 cases which had an antenatal examination included some who
were given a considerable amount of anteratal care, but the majority had only
an occasional examination by a doctor or at a clinic.

The influence of the lack or failure of antenatal care is discussed more
fully later in connection with individual causes of death.
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CHAPTER III
FACTORS AFFECTING MORTALITY

Such suggestions as can be made regarding the effect of various ffctors
on maternal mortality are based entirely on this series of maternal deaths, for
the only figures available for comparable purposes were the total registered
births by communities for the year of the enquiry and reports of the Health
Officer, Calcutta Corporation. Complete lack of comparable information re-
garding housing conditions in general in Calcutta, place of delivery, atten-
dant at delivery, whether trained or untrained, and number of deliveries of
primiparac ard multiparae, has limited to a very great extent the value of the
findings of this enquiry. There scems to be no reason why information relating
to place of delivery and attendant should not be collected at the birth registra-
tion stations, and it is suggested that action in regard to this is necessary in
view of the high maternal and infantile mortality in Calcutta, and as an im-
portant auxiliary measure in view of the newly passed Bengal Nurses and Mid-
wives’ Registration Act.

, Season and climate

Births in Calcutta show a marked seasonal variation (Graph 2). During
the year of the enquiry nearly three-fifths of the total registered births occurred
durirg the six months August to January. The week to week variation in
registered births was found to be significant. The figures suggested that in
Calcutta there is a period of greater fertility between November and April
i.e., in the cold weather and spring.

The weekly maternal mortality rate per 1,000 registered live births alsc
sgggested some seasonal influence but this was found to be not significant.
(Graph 3). , ,

The maternal mcrtality rate which was 24 per 1,000 registered live births
during the year of the enquiry reached its highest figure of 33 per 1,000 in the
4-weekly period, July 11th to August 8th, and was 30 per 1,000 betweer
November 1st and November 28th. The lowest rate occurred between May
16th and June 12th. (Appendix B, Table 1).

The increase in the number of deliveries which takes place between Augus
and Jaruary puts a heavy strain on the limited accommodation in maternity
institutions. This results in overcrowding, overwcrking of staff and dicharg
of paticnts too soon after delivery. In the homes the work of midwives may
also sufter from the fact that too many cases have been booked and so less time
and attention is given to each. The question whether there is any relationshiy
between these conditions and the higher maternal mortality rate during the
same period would repay closer stiu.dy.

The significance of the seasonal variations in death from puerperal sepsi
ansmia and eclampsia ard the subject of the effect of humidity on eclampsii
are discussed by Mr. Swaroop in Appendices D and E.

Community ;

. The distribution of maternal deaths by community is sh.wn in Table .
and is compared with the distribution of registered births during the period ¢
the enquiry and a’so during the two years 1934-35 (Health Officer’s report
for 1934 and 1936). It is however quite possible that accuracy in regi: tratio;
of births varies in the different communities and that therefore the figures use
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for comparison do rot give even a relatively accurate idea of the community
distribution of the population at risk. In ward 8 in the course of home visiting
in connection with Welfa e Centre work it was fourd that registration in that
particular area is more defective amongst the Mohamm, dan commurity but
the same may not be true for other parts of Calcutta. '

TaBLE 4 .
Maternal Deaths—Distribution by Community
. Angl
Cause Hindu Moham- | Indian Indi%: Total
medan | Christian | and
others
Deaths due dircctly to child. 533 146 11
. 11 701
bearing . . . -1 76:03% | 20.839 . .}
Deaths due to associated discascs 122 5/"7’ 1 570/50 1-87% 186
66-679, 30649, 24699, .
Total matornal deaths . . 667 203 \]? 11 887
74:079, 22-899, 1-809, 1-249
Registered  births during the 20,568 6,654 - i—49s) 28.714
period of the enquiry.* G ’
71-63% | 23-179, 6-20 '
Peroentage distribution of rogis- 76-02 18-89 . X
tered birth in Calcutta for 1-62 347
1934-35.1

The figures 2t our disposal shov—v a community ra‘tio.(;f: Hmdus to Moh
. . . ’ . ’ am.
medans of 4 to 1 in total registered births for 1934-35, 31 to 1 in registered
births during the period of the .en(']uir}_’ and 3-2 to 1 total maternal deaths,

: al deaths by communit
bears a close relationship to the po ulations at rick as f d 4
the Bguren svalore pop 18K as 1ar a8 cen be shown from

_ When deaths due directly to childbearing and those due to associated
diseases are compared it is fourd thatin the former group the communit
ratio of Hindus to Mohammedans wes 3-6 to 1, ard in the latter it was 9. 1;
to 1. The larger proportion of Mohammedans who died of tuberculosis was
mainly responsible for the markedly difterent ratio in the associated diseases
group. )
< Table 5 1ixhows the distribution by main cause of dea

epsis was the most important cause of death ; ' e
Indian Christian in which anmmia stood fivs, Ao RO cxcept. the
ed sepsis in impcrtance in Hindus, but anwemia and tuberculosis It)omk y Owci
and third place in Mohammedans. A rather higher proportion of 0 Od scc(l)ln
Mohammedans died of septic abortion ard other accidents of "L.]us't an
Anemia and associated diseases (apart from tuberculosis) show dc ildbirth.
community distribution. The outstanding differences in the tw ¢c a similar
munities were the larger proportion of Hindus who died o f er 0 main com-

Lo . lampsi,
albuminuria and the larger proportion of Mohammedans whe died ,f,s,:;fmulz:}d
_ . _s : $18
*Communication from the Health Officer. T
tRoport of the Health Officor, Caloutta Corporation for 193435, ‘

th and community.
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TasLE b

Maternal deaths— Distribution by Cause and Community

Anglo-
Causo Hindu Moham- Indian Indian Total
moedan Christian and
Othors
Por cont Por cont Por oent Por cont
Deaths diractly due to  child-
bearing .
Abortion (septic) . .27 4-11 4 1-97 1 825 1 0-09 33
Puerporal hemorrhage .| 80 913|113 6.40 . 1 8-09 74
Puerperal sepsis . |167 2390|160 2958 2 1250 | 5 4546 224
Puerporal albuminuria and {106 1613 | 18 8:87| 1 6:25 | 1 9:09 128
convulsions,
Other acoidents of childbirth | 24 365 | 2 0-99 | .. .. .. .. 26
Anmmia . . (123 1872136 17-73 5 31-25 1 9:09 185
Other causos . . |36 5:48 | 13 640 | 2 12:50! 2 18-18 53
Deaths due to Associated
diseases
Tuberculosis . . . 139 5:94 136 17.73( 2 12:50 | .. .. 7
Othor causes - .| 8 1204121 10035 3 18751 .. .. 109
Total . |657 100:00 (203 100-00 | 16 100:00 | 11 100-00 887
74.079%, 22899, 1-809%, 1249, 100-00

Province of Origin

Information regarding the province to which the woman belonged was
collected when possible, but was not forthcoming in most of the imported
cases.

It was found that 669, of the total maternal deaths occurred in Bengalis
but the number was actually higher than this for many of the cases classed as
‘unknown’ certainly came from Bengal. The United Provinces contributed
8:79%, of the total mortality and Bihar and Orissa 2:48%. Other provinces
contributed smaller numbers.

The distribution of causes of deaths in Bengalis shows no'important varia-
tions from that of maternal death-~ are as whole and the numbers of deaths from
individual casuses reported from wome 1 belonging to other provirce: are too
small for comment.

Distribution by ward in Calcutta

The number of the ward in which a death was registered was forthcoming
from the registration cards but some of the hospitals act as registration stations
and then these hospital deaths are registered as occurring in the district in
which the hospital is situated; therefore the figures give no idea of the actual
mortelity in different parts of Calcutta. It would have been possible as a result
of the follow-up work to refer back the hospital deaths to the wards in which
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- the homes were situated, but in the absence of any information regarding the
population at risk in the different wards little useful information would have
been forthcoming and this has therefore not been done.

Age o the Mother

The distribution of maternal deaths by age periods is shown in graph No. 3
and the actual figures by age and cause will be found in Appendix Fig. 4.

There were 8 deaths in very young women (under 15 years) and 1 death
over the age of 45. The largest number of deaths occurred in the age period
20—24 years. Figures for the age distribution of deliveries are not wvalable so
that rates at differentage periods cannot be shown. .

The percentage age distribution of causes of maternal deaths due directly
to childbearing is shown in Table 6. For all causes of maternal death 47-7 99,
occurred in women aged 20--29, 26-11%, in women over 30 years and 21-689,
in the youngest group, under 20 years. It is interesting to compare these
figures with those given in the report on Maternal Mortality in Scotland (2)
for the percentage age distribution of causes of maternal death in 1931-32,
in which it was found that there were 49-299, deaths in the age period 25—35,
29-7% over 35 years, and 21-109%, deaths in the youngest group, under 25
years. It will be seen that these distributions show a marked similarity oxcopt
that the Scottish figures are for age periods 5 years later than those shown in
the Indian series.

TaBLE 6

Percentage Age Distribution of Causes of Death

Causos —20 20—-29 30+ Unstated | All ages
Abortion (septic) e 9:09.| 57-58 3030 303 100
Abortion (non-septic) . 2500 25+00 5000 100
Eotopic gestation 33-33 50-00 16487 100
Other accidents of pregnancy 42-80 2857 28-57 100
Puerperal hemorrhage 17-57 37-84 43-24 135 100
Puerperal sepsis 16:07 51-34 2813 4-48 100
Puerperal albuminuria and con- 48-41 390-68 9-52 2:38 100
vulsions.
Other toxsmias of pregnancy 46-66 26-67 26-67 100
Thrombosis and embolism 27-27 063-64 9:09 100
Othor accidents of childbirth 15-39 38:46 38-46 7-69 100
Other and unspecified conditions 30-00 40- 00 30-00 100
of puerperal state.
Anmmia 12:73 55-76 24-85 6-60 100
All Causos 2008 | 410 |  2wn | el ier

No. 4
CHART SHOWING THE MATERNAL MORTALITY
DUE TO CHILDBEARING & ASSOCIATED DISEASES
AT DIFFERENT AGES EXPRESSED AS PERCENTAGE
OF THE TOTAL MATERNAL DEATHS
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Table 7 shows the number of deaths for each cause expressed as a percent
age of the total deaths in that age group. The principal causes of death over
20 years were sepsis and anemia, but under 20 years eclampsia and albumi-
nuria were outstanding. Ectopic gestation, hamorrhage and accidents of
labour were less important causes contributing to deaths in the young as
compared with the old. Post-abortive sepsis and anzmia show a higher pro-
portion of deaths in women in the middle period of reproductive life,

TanLE 7
Percentage distribution of maternal deaths by cause at different age periods

Causecs . —-20 —30 304 Unstated | Total
Abortion (soptic) . . . 1-97 587 546 323 Py
Abortion (non-soptic) . . . 0:66 0-30 1-09 . 057
Ectopic gostation . . . . 0-60 1-64 323 086
Other accidents of prognancy . . 0:90 1:09 6+45 1:00
Puerporal hwmérrhu.go . . 8:55 8-36 17-49 3.23 1056
Puerporal sopsis . . . 23-68 34-33 34-43 32-26 31-95
Puerperal albuminuria and con- 40-13 14-93 6-56 698 17-97

vulsions,
Othor toxemias of prognancy . 4-61 119 2+19 . 2014
Thrombosis and embolism . 1-97 2:09 0:55 . 157
Other accidents of childbirth . 263 2:98 5-46 645 37
Other and unspooificd conditions 1-97 1-19 1-64 . 1-43
of puerporal state.
Angmia . . . . 13-82 27-46 22-40 35-47 23+53
All Causes . . . . 10000 100:00 100 00 100400 100-00
Gravidity

In considering the influence of gravidity on maternal mortality we are
again hampered by the total absence of information regarding the gravidity
distribution of the population at risk.

In the total series of maternal deaths there were 262 primigravidae
whom 207 died of causes directly due to childbearing and 55 of associated

diseases. .

The proportion of primigravidae in the two classes of deaths and in the
whole series was 295 %, in each case, and the proportion of deaths in succeeding
pregnancies was closely similar in both classes (Appendix B, Table 3). The
very slightly higher proportion of deaths in connection with the second preg-
nancy in deaths from associated diseases was mainly due to & large number
of tuberculosis deaths in 2-parae (Fig. b).
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‘When individual causes of deaths are considered marked differences are
found in primigravide and multipare (Table 8). Thus in primigravide,
eclampsia and albuminuria were responsible for 399, of deaths, puerperal
sepsis for 24%, anmmia for 139, and hemorrhage for 10%,. In multipare
on the other hand, puerperal sepsis was the most important cause and accounted
for 356%, an®mia for 27%,, hemorrhage for 109, and eclampsia and albuminuria
for only 9%, of deaths.

These figures show the outstanding importance in Calcutta of the toxse-
mias which contributed considerably more oven than sepsis to the mortality
in primigravide. In this respect the Calcutta findings differ from those of
maternal mortality enquiries in other countrios including that of Dr. Mudaliar
in Madras (7) in which sepsis was the commonest cause of death in both primi-
gravide and multipare. Anemia was of greater importance as a cause of
death in multiparx; a large number of deaths from this cause occurred in
2-and 3-pare. (Appendix B, Table 4).

The proportion of deaths from hemorrhage in primigravide was as high
a3 in multipara in this series. Hmmorrhage increased in importance in multi-
par® having had more then 5 previous pregnancies.

. Septic and non-septic abortion and accidents of labour contributed con-
siderably more to the deaths of multipars while accidents of pregnancy and
thrombosis and embolism were found in somewhat higher proportion amongst
women pregnant for the first time.

TaBLE 8
Gravidity—Percentage distribution according to cause of death

Causcs - Primigra- | Multigra | Unknoun Total
vide vida
Abortion (septic) . . . . . 2:90 5-54 4:00 471
Abortion (non-septic) . . . . .. 0°85 . 0-57
Ectopic gestation . . . . . 0-48 085 4:00 0-86
Other accidents of pregnancy . . . 0-97 0:85 400 , 1-00
Pucrperal hemorrhage . . . . 10-14 10-66 12-00 10-56
Puoerperal sepsis . . . . . 24-15 35-39 32:00 3195
Puorperal albuminuria and convulsions . 39-13 8-96 12-00 1797
Other tox®mias of pregnancy . . . 2-42 2-13 .. 2:14
Thrombosis and embolism . . . 242 1-28 .. 167
Other accidents of childbirth . . . 1-93 4:69 .. 37
Othor and unspecified conditions of purperal 1: 93 1-28 . 143
state.

Ansmia . . . . . . 13-53 27-51 |© 32:00 2373
All Causes . 10000 160-00 100-00 10000

Neo. §
FREQUENCY DISTRIBUTION OF
MATERINAL DEATHS BY GRAVIDITY
EXPRESSED AS A PERCENTAGE
OF TOTAL MATERNAL DEATHS _

PEACENTAGE
30
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Deaths due directly to childbearing.. (IR
Decths die to associated diseases. ]

N. B. Rates for ench pregnancy cannot be shown as information relating lo
populations at risk is lacking.
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Home Conditions

In those cases of maternal death in which home visits were possible, in-
formation was collected regarding the housing conditions, The number of
rooms and the persons occupying them were noted and an estimate mdde
with regard to overcrowding. The family income was asked so that the in-
come per head could be caloulated. The cleanliness and ventilation of the house
and the water supply and drainage were also observed. The findings relat>
only to Calcutta cases (684 maternal deaths), as the homes of imported cases
could not be visited.

The standards adopted by the investigators were as far as possible the
same and have been described by one of them in the following words:—

“A house was considered ‘ clean’ when there was no garbage or food-
stuff or dirty rags lying about, when the house was clean outside
and inside and there were no cobwebs hanging from roof and walls.

A roem was considered ‘not overcrowded’ when there was space to
accommodate the furniture and to allow the occupants to sleep
and the cooking was done on a verandah or in another room.
A small room (about 12X 15 ft.) with one bed, one small almirah,
a couple of boxes and a few vessels would not be considered over-
crowded if occupied by a family of three, provided the kitchen was
separate.

Ventilation was considered ‘good’ if there was one good-sized window
or two small windows in the room.

Drainage was consid®red ‘good’ when there were proper drains in good
repair, no stagnant water seen standing in the courtyard and the
bathing place was cemented”.

We have no figures with which the findings regarding home conditions of -
women who died can be compared, because figures for the whole female popu-
lation, and female population at risk, are entirely lacking. The remarks which
follow relate therefore only to the home conditions of women who died and these
conditions cannot necessarily be correlated with the incidence of the diseases
concerned.

The following table shows that of 684 maternal deaths 378 or 55-26 per
cent occurred in families living in one room, 175 or 25 58 per cent in two rooms,
and only 110 or 16:08 per cent in more than two rooms.

TaBLE 9
Rooms per family

1 room 2 rooms More than Unknown Total

. 2 tooms
Maternal deaths due to child-bearing 274 138 i 15 514
Associated diseascs . . . 104 37 33 6 170

176 110 21 684

Total maternal deaths 37
55-260% 26-68% 18:08% 3:07% 100-00%

Appendix B, Table 7, shows the percentage distribution of cleanliness, over-
crowding, good and bad ventilation and drainage by main causes of death.

The house was described as ‘clean’ in 22 per cent of all maternal deaths,
“fair’ in 40 per cent and ‘dirty’ in 31 per cent unstated 2 per cent. In the sepsis
MNI2DGHS
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group the proportion of clean houses was very similar to that of the whole
geries, but there were considerably more houses described as ‘dirty’, 40 per
cent ‘as compared with 31 per cent. In the eclampsia and albuminuria group
there were more ‘fair’ houses and fewer that were ‘dirty’.

There was said to be overcrowding in the homes of 49 per cent of all women
who died. The proportion was higher in the ansemia group, (60 per cent) and
in the sepsis group (66 per cent). and lower in the eclampsia group (37 per
cent) Considering the low standard adopted overcrowding was very marked
in this series of maternal deaths.

Ventilation was described as good in 34 per cent of all maternal deaths
and bad in 65 per cent. The proportions were similar in the sepsis and anemia
groups but in the eclampsia group there were rather more well-ventilated homes.

Drainage was good in 41 per cent of houses and bad in 57 per cent in the
whole series, and the proportions in the different groups were similar.

Appendix B, Table 8, shows the position of the water supply in relation
to the house, and the' figures indicate that water was somewhat less readily
available in the sepsis group than in the whole series but that the eclampsi:
group included a larger number of homes with water laid on inside the house.

These findings may be summarised by saying that while nearly half the
total number of women who died were living under conditions which were in one
or more respects unsatisfactory, the living conditions of the sepsis and anwmia
cases were rather worse than the average and those of eclampsia cases rather belter
than the average for all maternal deaths.

Income per head

The income of the family was asked in the course of investigation but it
must be emphasised that the information obtained gives only a very rough
idea of the economic status. The income per head has been calculated by divid-
ing the total income by the number in family (adultsand children). The figures
show that more than ha'f th¢ mater. al dvath: cccurred in w man be'onging to
families with an income per head of less than Rs. 10 per month. It is not known
whether a majority of the population at risk belonged to this class.  The
figures for the main causes of death suggested that there was greater poverty
amongst cases in the anemia and sepsis groups, and that the eclampsia and
albuminuria group contained a larger number of those of higher economic status.

Purdah

The standard of ‘purdah’ adopted in this enquiry included not only the
‘strict purdah’ observed by Mohammedans, but also the confinement to the
house which is customary amongst a large number of Hindus in Calcutta.
In many parts of the city it is an unusual thing to see the women who live
in the locality walking in the streets and except on rare occasions the majority
of them remain indoors. Such restrictions involve in many cases confinement
to a single room, or perhaps a single room and verandah for long periods,
' with very limited sunlight and fresh air and almost complete lack of exercise,
except what is involved in the carrying out of household tasks.

It was found that 80 per cent of women who died observed these restric-
tions, and that the proportion wasas high a 88 per cent. in the eclampsia
and albuminuria group. It is noteworthy that 84 per cent of women in the
latter group were Hindus.

\
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INFLUENCE OF DIET IN PREGNANCY

An attempt was made in all cases in which home visits were possiblo,
to find out from the relations the customary diet and the amount of milk
taken daily in pregnancy by the women who died. Each case was classed to
one of the following nine types of diet: _

R,=Rice and vegotarian R, = Rico and occasionally R,=Rice and flsh or meat

’ meat and/or ish. both regularly.
Wi=Wheat, “atta” and  W,- Whent and oceasion-  Wy=Wheat and  fish or
vegetarian. ally fish and/or meat. meat both regularly.

M, =Mixed (R,+W,) M, -Mixed (R, 4-W,) M, Mixed (Rg+Ws).

It must be remembered however that many of these women were not i good
health during pregnancy or during part of pregnancy and t}xe modlﬁcathns
which their diets underwent as a result often involved an increase of milk
and s decrease of the other constituents. The figures for milk therefore cannot,
in an unknown proportion of cases be considered to have been additions or
constant additions to the dict. Further it has heen our experience in collect-
ing particulars of diet in pregnancy when the women themselves could be
questioned, that quantities of milk said to have been taken regulayly are usga.lly
over-statements of fact rather than the reverse; it is thqrefore stll} more hkgly
that the reports of relatives made after death regarding quantities of milk
taken in pregnancy were frequently exaggerated. In some cases also the 1:e!a-
tions who were questioned admitted to very vague ideas about the quantities
of milk taken, especially if the woman, as frequently happened, had come to
her parent’s house for delivery only towards the end of pregnancy. In the
absence of any other source of information the relations’ statements regarding
diet and milk have had to be accepted. . ) ‘

Further, without any quantitative information regarding the food actually
taken during pregnency, it is felt that the fucts as shown may have been so
obscured by other factors influencing mortality gspecmlly poverty and ill-
health that the findings may be actually misleading rather than otherwise,
Keeping these reservations in mind the tables will be discussed.

TapLE 10
Diet—Main causes of maternal death
(Percentage distribution)

Un
R, R, Ry W, W, W, M, M, M, | state
Deahtha due directly o
child-bearing.
Puerpmlse;gis 1 407 |92.00 | 0-58 | 407 | 2-01 | 1-16 | 15-12{43-61 | 5-81 | 0-58
Puerperalalbuminuria :
and convulsions | 1-33 [13-33 | 1-33 | 267 | 8:00 | .. |12-0050-67 110-87 | ..
Anemic O 1 1-61 |25-82 | 0-81 | 3-22 | 3-22 | 0-81 |22158 132:26 ) 8-06 | 1-61
Other Causes . . | 0-70 [15-38 | 410 | 5:59 | 210 | .. |14:60 13497 JI§-1& | 4-19

Total child-bearing 9.14 | 19-84/ 1-75 | 4:00 | 3:50 | 0-58 16-34 j29-49 [10-51 ! 1-76

Aesociated deaths . | 412 [26-87 | 1-18 |10-00 | 1-18 .. |12:94 (34-71 | 7-65 | 2-3b
Total .1 92.63|21-34|1-061 | 6-56 | 2-92 0-44 [15-50 |38:30 | 9-80 | 1-90

We have no figures for the diet of the whole population of Calcutta or for the
population at risk, so that the distribution in total maternal deaths provides
the only available standard for comparison. Table 10 shows that the diet
taken by the largest proportion was rice and wheat -and fish and/or meat

.®



28

occasionally (M,), this was found in 38 per cent. This is the diet of many
Bengali Mahommedans (who take both fish and meat) and of such Hindus as
take wheat in addition to rice and add fish (but generally not meat). The
second commonest type of diet (found in 21 per cent of total deaths) was
rice and fish and/or meat occasionally (R,). This is the usual diet of a large
proportion of Bengali Hindus.

Total deaths due to child-bearing showed a distribution as regards diet
which was closely simildr to that of total maternal deaths. In deaths due to
associated diseases there was a somewhat higher proportion of cases in which
& wheat and vegetarian diet was taken (W;) and a rather smaller proportion
of mixed diets (M,, M,, M,).

The distribution of diets in deaths from sepsis and anemia does not show
marked variation from maternal deaths as a whole. In the eclampsia and al-
buminuria group, however, there was a marked difference in the proportions.
A significantly higher proportion of the total deaths from eclampsia took place
amongst those who took a relatively high protein diet, animal or vogetable
or both. If a high protein diet was characteristic of the majority of pregnant
women .in Calcutta then the high proportion would not justify us in attribut-
ing a higher incidence of eglampsia mortality to a higher protein diet. High
protein diet is however usually associated with better economic conditions and
although we have no figures for different levels of economic status amongst
the pregnant women in general it may probably be assumed that the propor-
tion of women of high economic status is relatively small.

In the distribution of maternal deaths by community it was found that

84 per cent of those who died of eclampsia and albuminuria were Hindus.
It would therefore seem that a Hindu diet containing a proportion of wheat
and some animal protein is that most often associated with death from the
toxeemias in Calcutta. It must however be remembered that it may have
been some other factor associated with better economic status which was
important in causing' death from eclampsia. Further the incidence of other
§llness In pregnancy m women who died of eclampsia was low and a larger
intake as well as food of better quality may have been a contributing factor.

The diet figures for the other causes of death have not been shown.
Heemorrhage showed nothing suggestive and the figures for the other causes are
too .sn.mll for comment to be possible. Diet in tuberculosis cases is mentioned
agamn in considering deaths from this cause in the second part of this report.

TaBLe 11
Milk—Main causes of maternal deaths

(Percentage distribution)

9 —dpau. | —0lpnus | —2pan, | 72 pau. | Unstated
Deaths due directly to

childbearing )
Puerperal sepsis . 25-00 20.65 99,05 . .
Puerperal albuminuria 23025 13-96 407 407

and convulsions . 21.34 24.00 2593 17.3:

. 4 253 -33 12-00 .
Anemia . . . 22-58 16-93 25.81 18-85 897 7.98
Other causes . . 16-78 298 32.87 17.48 6-20 a9
Total ohild-bearing . 21-59 23.35 2685 16-54 700 4-07
Associated dentks . 18-24 99.94 3059 17-06 588 520
Total maternal deaths 20-76 23.25 27-78 16-87 6-72 4-82
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‘ No milk’ was taken regularly during pregnancy by 20 per cent of women
who died (Table 11). The figures for childbearing deaths and for associated
deaths were similar, 21 per cent and 18 per cent respectively.

In the eclampsia and albuminuria group there was a higher proportion
(12 per cent as compared with 6 per cent In total deaths) who took more
than 2 pau of milk daily in pregnancy. This fits in with the higher economic
statds of many of those women who died of eclampsia and albuminuria and
the more generous diets which a large number of them undoubtedly received.
An increased intake of milk together with less ordinary food, in the treat-
ment of the toxemia may also have been a factor, but probably a very un-
important one in view of the small number who received adequate dietetic
treatment.

Place of delivery, heatment and death

It has unfortunately not been possible to obtain accurate information
regarding the number of deliveries which took place in ms'tltutlons.and the
number which took place at home in Calcutta. But the births registered 88
occurring in institutions was less than half the total registered births during
1934-35 (Reports of the Health Officer). The actual figures given in the reports
are not helpful because returns of some of the large maternity hospitals were
not stated and because registration of births is so defective. In considering
the figures (Table 12) for distribution of deaths by place of delivery it must
be kept in-mind that deliveries which take place in hospitals include a large

.proportion of abnormal and emergency cases.

TaBLE 12

Place of delivery
Maternal deaths | Matornal dna.,ths
Place of dolivery directly duo to | due to asscoiated Total
: childbhearing diseases .
% % %
In hospitals . . . . . 268 38-23 | 42 22.58 310 34-98
In maternily homes . . . 22 314 10 5-38 32 26
Athome . . . . . 205 42-08 98  52-69 393  44.81
Unknown 2 0-43 1 0-54 4 0:45
Irrelevant cases (undelivered) . . 113 16-12 ¥ 1881 148 16-68
Tetal s 701 100-00 186 100-00 887 100-00

Institutional treatment

ition to those cases n which delivery took place n inst tutions
ther: nw:iadl:;gzrs, e.g., who died undelivered, or were admitted 'postnatall.y,
who received institutional treatment. The to};al number of women in the series
who were admitted to hospitals or maternity homes at some stage of their
illness was 525 or 59-19 per cent of all maternal deaths (Table 13).
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TaBLe 13
Maternal death and institutional treatment
Deaths due Doaths due to
Place of ireatment directly to asgociated Total
: childbearing diseasen
;vered in hospital ..l g8 l 42 ‘
g:::t'i:led l:ntg-tfrl postnatally  in 60.639, 32:269% | 486 54y 689,
hospital. 157 ) 18 !

Delivered in maternity homes . .
Treated ante-or postnatally in mater.
nity homes.

No institutional treatment

. Total . 701

100-009;,

22 10
o 4-289/, ‘ }5-37%

246 35-099

116 62-39,

—

40 4:519,

362 40.819,

188 100-00¢;,

887 100009,

Place ot death
There were a few cases in whj

patient died later at home, ei.ther after dischar

ch institution

TaBLE 14
Place of death,
Deaths due Deaths due to
Place direotly to assooiated
childbearing disenses

In hospitals . 412 58-779,
In maternity homes 25 3-579,
At homo 204 37-669

701 100- 009,

Total

54 29.039,
B 2.090,
127 68-280;

486 52549,
30 3.379
. 301 44-089,

et

‘*\
188 100-009,

There were 224 deaths attributed tq
per cent were delivered in hospitals, 5 or 2:-23
and 142 or 63-39 per cent in their own homegs
derable number of hospital cage

cies after examination outside,
ut of 81 c
no record of examinatio

n outside befor
is however probable tl}at

Puerperal ge

887 100-009,

per cent j

(1 died undelivered)
§ were abnormal anq were

and infection had most
duced before admission, but ip 41 o

Psis of which 76 or 33-93

. A consi-

admitted ag emergen:
Probably heen in tro-
elivered in institutions
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: lace at home. Only
: in which delivery book p he sepsis
T e N L e
29 or 20 per cen ion and indicates tha ontributing to
e s vary T existing fuciliies are factors ¢ rtion  of
e b o e wes. fmpossible to_ scover ntions or e patient
the sepsis mortality. It'lwd to advise admission; the rela ital facilities were
pases the doctor had faf} (:' hospital treatment; or o 'h: spt But the investiga-
herself were unwilling }? tories obtained were Inconsis er}ﬁg:;ion to hospital was
available; many of the 1§0n that in puerperal sepsis adl}:!lll limited accommoda-
fors gathered the 1mp11‘1eSS; because the doctors know Otfhtere hand the puerperal
ot often advised, per nost,of the hospitals. On the o The delivery is over
tion for y uch et ni)'ect for hospital udm.lssu{n. f the fever; there is the
woman is 4 diffioult s ]t inclined to think seriously o de for its care, either
andb{,he ref} tﬂox?sfﬁz nz:)nd arrangements have ¢ be ma
Toblem of the miant, . sevsis
?n the hospital or at home'd that the success of. tr(_aa.tmen;i éﬁ)x?:erglem En d
The fact must be fac:d nursing under hygienic tc;): 0Iary Vogue are now
deI})lend:s .pntr.nurllyf (:,I;ﬁg:us kinds which have ?iﬁ:di‘;e&ge and the use of thel
other injections o te forms o ? f puerpera
i b e it of e L e
sulphonamldes,. particulaxy ted, does not take the plac hygienic surroundings-
sepsis has heen little investiga the way of nursing amli ygis (including accom=
should oo uble t(1) s.up}iz(lg ::Ilie treatment of P‘?ﬁrplf;:esig be extended if the
Instltu.tlonul fucilities re-for the infant) wi Lin Caloutta and at the sme
modution ud pursing cathis cause is to be reducer bl educated to appreciate
? aterr}llal mo;'tnhlt{):;?(:sion and the public must be
lme the medica

i O
the necessity of taking advantage

ol f such cases.
blocks with beds set aside for the “dmlsmon.o -
ocks wi Anaenia k place betore deliveyy-
in cases n which death tootm(};nt, The others dl(?d
There were 26 anmn:;ﬂ itted to hospital fpr tref:l 68 were delivered in
Only 16 of these wle;; ?;agés delivered in this %m,{own 2). In the case of
at hgme. of tl:e ity homes and 69 at hOIt!}I; time of delivery was in manz
hospltals_or oy enlll y sudden collapse at an’s dangerous corndition.
those delivered ut homo recognised of the won;() institutions later for treat-
cases the first 1;1:dlca1(311°nt home were admitted
few of those delivered a

i e
d stage of the diseas
; in many cages ab such an :’do‘;anzfxiwmia and the facts
ment, but this was in The insidious onse

. .

. k intersive treatment in a well
pregnancy and has Sl-uw:}f:& iI;lmf"Y be only b{en;i:ed. Antenatal beds are
their relations to realise the woman’s life can ortality from this cause each
equipped hO?pltﬂl that d in the face Of the Iri-d whel‘e anmmia oaBes Can
far too few in Calcutta ]adn have an antenatal wa require and intensive treat-
maternity hospital should and good diet the}f‘ch 211 ey are suffering. Severe
be given the special nursing of anmmia from Wl 1d be treated with the same
ment for the partlcular.g(}:l{:our is imminent, shOP

an®mia in pregnancy, i

energy as a surgical emergency.

-

f such facilities. This can be done best .,

whi 1d have special septic‘ S
t h the teaching institutions each of which shou hats
hroug

»
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Eclampsia ani Albuminuria

There were 126 deaths in this group (102 of which were due to eclamysia)
and 110 or 87-30 per cent received institutional treatment. This is a high
proportion. The medical profession and .the public in Calcutta realise the im-
portance of admission to hospital when fits occur; it was lack of antenatal
care and failure to get hospital treatment when the warning symptoms
occurred that were responsible for many of these deaths.

Haemorrhage

There were 74 deaths from haemorrhage of which 27 took place at home,
The remaining received some hospital treatment but all the cases of antepar-
tum haemorrhage and 24 per cent of the cases of postpartum hsemorrhage
were admitted only afier bleeding had begur, end marfy of these women were
exsanguinated on admission. In 35 per cent of deaths from  postpartum
heemorrhage delivery took place in hospital. There was only one record of
blood transfusion being given to a woman who died from hemorrhage.

The Attendant at Delivery

In the class of deaths due directly to childbearirg the attendant was
trained in 49-36 per cent of cases, and untrained (dais and relatives) in 34-1¢
per cent  (irrelevant cases 16-54 per cent). In the class of deaths
diseases associated with childbearing the atte
per cent cases (Table 15). These figures re
delivered the case and not to others
viously or were called in later.

In the absence of information regardin,
the city attended by untrained and trained
draw any conclusions from these figures as
further under the different causes of deaths.

TaBLE 15
Attendant at Delivery

due to
ndant was trained in only 37-10

fer to the atterdant whe actuall
who may have examined the patient pre-

g the number of deliveries in
attendants it is not possible 0
a whole. The subject 1 discussed

Deoaths due Deaths due to
Attendant directly to associated Total
childbearing diseases
—_——
Trained—
Midwives . . . 41 5-859 11 59109
Private Doctors | . . 156 2. 14"2) 6 3-234’ gf
pospitals . 908 3800380 | 45 g0 589 310
Utﬁ[at.em(;ty Homes . . . 22 3-149 16 5389/ 32
rained—
Relatives 44 6289, 16 8:809,
Dais N BT 27-8202 65 34-354’ ogg
Irrelevant cases {(undelivered, ? -
threatened abortions), . 113 18-129, 35 18810, 148
Unknown . | 3 042 1 0-549) 4
T T —e—— 2
- 701 186 887

Absence of any trained attendant

There were 97 (10%) maternal deaths ;
‘child bearing’ and 33 in the ‘associated

could be ascertained no doctor or trained at

the time of delivery or bafore death, and n

This is a very serious reflection on the

n the whole series, 64 in the
diseases’ clags, i wh'ch as far ag
tendant saw the women either at

o institutional treatment wag given,
Calcutta maternity services,
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CHAPTER IV
THE MATERNITY SERVICES IN CALCUTTA

There is a lack of co-ordination of existing facilities .fO;.' mtz;:::l ::riﬁz
Calcutta and it has been difficult to collect com}{)lgte mrt(x)nr?aé and certain
‘subject. The hospitals, the municipal public health departmentar .
voluntary organisations contribute in various ways.

Institutional Midwifery . I
~ The hospital accommodation avs:ilable - shown412n 'rll:lalzl%olrﬁo;l;}tlieoxto tzf
Dumber of hospital beds for maternity cases was i s with aptotal of 195
Calcutta provides accommodation in four maternity o!.netimd by voluntary
beds. In addition there areseveral maternity hpmes malnl Pfatistian of the
organisations the largest of which is the Shishumangal tration and super-
Ram Krishna Mission with 20 beds. In the absence of l‘eglsﬂl;ble in these is
vision of private matemity homes the number of beds avatable fn these 1o 8
matter of conjecture. It is probable that the tota qumwas a little more
maternity beds in Calcutta during the year of the enquiry .
than 500.

TABLE 16
Institutional Midwifery, Caloutte, 1935
No. of
No. of Obstetrio Beds ‘ Midwives. Total
Antena- T Others ‘ _ |deli-
Name of Institution |tal clinio Antenatal l ﬁ;. avail- | Total | Train-| Pupil.{veries.
n nity | able. ed
Hoasgitals :
54 | 2,204
Eden Yes Noseparate 36 26 62 10 412,204
T | ward 30| .. | 30| 4| 14/ 8es
Dufferin. . . .| Yes . ito | 4| .. | 54| 21| 461,946
Chittaranjan Scva Sadan | No . Ditto -1 351 6| a1 7| 26| ‘408
Chittaranjan .| No . Ditto . 29 29 2| .. 867
Campboll . . .| Yes . Digto -\ 36| 8| 74| 3 1,552
Carmichael Medioal Colloge| No . Ditte - 13 8| 21 4 183
Marwari Hospital . .| No . g!tto ' 12 6 18 [} e 178
Sambhu Nath Pandit . | No . D;tto : 30 10 40 4 6| 236
Caloutta Medical School| Yes . .
Hospital,
Corporation Mater-
nily Homes
woleo | mlel g g e
I Bt_zldeodas . . I Ne | No . 24 | No bt 3 857
?a' 0dorpore .- No No : 42'2 Noe 26 3 298
3 Chetla™ . . . . :
4. Manicktola . . |No . |No (s,y.
tic).
R < | s 9 18] 6| 2| 3| 12| ws
anvkrishne Mission .
Shiskumangal Pratisthan - — pvo ippen | 167 |57
' } |
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On the assumption that 1 bed for 100 births is a Treg
might appear sufficient for this city which has a
tered births per annum, but there was ample evidence that th i
commodation is far from adequate for the needs of the pea:)ple e;h\;mlzies::;
for this appear to be as follows:— ' .

(1) The actual number of deliveries is consi

cated by the total number of regist i
] ) ) gistered births,
flefethlVe registration of both live and stillbirthgn ?I"ilc:ug:ifeg:
In registration may be as high as 20 per cent. .
(2) Nearly three-fifths of the total births ¢

months of August and January; the acco i i
. . . ? mm

during this season is therefore greater than at ot}(:g: ttli(1)1!1lesrequu‘ecl
(8) 'Il‘}xez very large number of families oocymy: .

living under very overcrowded and unhygienic conditi

it hlgh!y giesgrable, and this is beingy?ncreasi:;i(;]tll?er::) mi(:];ﬁs

the deliveries in these families should not take place at horﬁe rriseds
(4) The incidence of complications of pre :

: gnancy such as angmia and
the toxemias of pregnancy, tuberculosis and dysentery is v::er(y

high and such cases require prolonged institut:
. y mstitut
during and after the antenatal period.g netitutional - treatment

It is impossible to estimate the degree to whic
owing to the lack of precise informa.gtlion regard?n;h:,f}? %;z fg;t:;s °P°Int.°
therefore not possible to estimate the number of beds, which should b it
but there i8 no question that the present demand exceeds the sy ]e 2;0 iaed,

w.‘&h;gher standard of maternal care develops, this demanq willpI:n};doﬁbt d}
~ncreade, for the need very far exceeds the supply. ey

'« . - ‘The growing popularity of institutional delivery is ob

yfor admission to maternity homes of t

]
.

\sonable provision this
PProximately 30,000 regis-

derably higher than is indi-

egistered occur between the

vious from the
he Oorporati_on. During 1936, g,’lgr;;

e for confinement, ;
not an easy one to answer. It may be that the experience j ent, is
Y n
more t:ha.n 70 per cent of deliveries take place iII)I inst?fuﬁo?g by Wilhere
some light on the matter. The fact remaing that it only th may  throw
present admitted to hOSplt.;als and maternity homes are y o be numbers at
cared for, the accommodation must be increased. e adequately

The limitations, defects and even danger of sma]] inefficient institutio
n8
o stituti d o Tust also be recognised. When such
institutions are overcrowded, or staffed madequately, or ape without pr ¥
; oper

arrangements for seg}'egation, of septic cages, the ma

e§pecmlly to women in a poor state of health witlf lowzrgfrzs?“;me of danger

tion. Regulations for the supervision anq oontrel of such instistut?gg:() Q:grf:?tt i
1t-

ting maternity cases are therefore required,
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Antenatal care of women delivered in institutions

There is very little systematic antenatal care carried on in connection vguth
institutional mgwifery yl:l Calcutta. Only t.',hree of the hospitals adf:fmttmg,
maternity cases hold regular antenatal clinics and one of them,fax; .izr as tl:
known, have any system of follow-up in thg homes, in the case o altur.e !
attend regularly or to follow advice. Booking of cases for confinement is by
no means general. .

Beds for antenatal cases are far from sufficient. No hospital repqrt:g
separate antenatal wards although antenatal cases are said to be admitt
to the obstetric or other wards. This state of aﬁ'a@rs is most ux}satlsfactory,
particularly in view of the large number of cases with complications of preg-
nancy demanding treatment in Calcutta. ) @ onin comnoction

There is no systematic antenatal clinic work carried on
with the Corpomt}':on Maternity Homes although patients are treated I.)eforg
delivery if they attend the dispensaries attached to the homes. The? is 'It:h
system of booking in use. The antenatal care carried on in fzonnectzi ion lw(;
the Ram Krishna Maternity Home is, however, of sound quality and includes
both olinic work and home visiting. ot tho ] coportion of inst

One reaches the conclusion, therefore, that the large p -
tutional midwifery in Calcutta consists of admission of cases seen for the first
time during labour.

Domioiliary Midwitery ' -

The Health Department of the Corporatit_m of Qal(_:utta prowdels 7'&':; ve;
nity units for domiciliary midwifery, each unit consisting o]f sevemN?lmimd
supervised by a woman assistant surgeon or & nurse in C alt'lge%ve”a v
health visitors are employed. The total number of cases6 olivredt by .
msdwives attached to these units during the year 1946 was 6,056 Y ;?fé'
of over 25 cases per midwife per month. This is more t;hap on mlx i
undertake and must result in insufficient attention to individua cases;meivé
to waiting cases were stated to be 8,093 which shows that mofj;j o:sse:ntenatal
only one visit during pregnancy and, as there are no regular ¢ ’

care is markedly defective. .
. . . nneoti i he maternit
In addition to the midwives working In o0 odezgo&ﬁmneRed Crosg:

units there is a small number of midwives attach . Or
and other welfare centres. These midwives are supervised bybheal?;ﬁ:;:::
in charge of the centres. Further, there are a gonslderable nun;her I?I f midrives
Practising privately. The number of these is unknown as the

Midwives' Registration Act is not yet in force. . "
he information at our d.lsppsal to caloulate wit.
bable number of deliveries in Cglcutta. per annum
nt. The following estimate is therefore

It is not possible with ¢
any degree of accuracy the prok
8t which a trained attendant is present.

purely tentative:— 10,000
Hospital deliveries . . - - - " " "g000
Maternity Homes . 8,700

i tion midwives in patients’ homes . . . . 6,700
g:llil::red ll)); S&re!:-o::ail:ed midwives and private doctors in patients homes A
24,700
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The city has approximately 30,000 registered bi .
would therefore appear that only about 5,0(8)16S deli%l;il::lfmp 21; agmum and 1t
and untrained attendants. But it is known that many birthn ucted by dais /
tered, possibly as many as 20 per cent of all deliveries, and :h::etﬁotfrz’lgls'
to register occurs mainly amongst that part of the population which 8 failure
dais for delivery. It is probable that the total number of deli ¢ "mPlO}fS
is more than double the above figure and that 10,000 to 15 00(;’ eries by dais
estimate nearer to the truth. ’ »JU0 Tepresents an

Antenatal care in domiciliary midwitery

Antenatal care in connection with domicilig - i
is very limited. A few cases delivered at home ;}e’t ;ﬁt‘gl;"laiell'y in Calcutta
hospital clinics, but this is generally of a casual na a! care from the

up in the event of. failure to attend regularly or folfxveazs\:;em s 0 follow-

Antenatal care in connection with welfare centr
areas by the Inﬁtin; Red Cross Society and the Ma
Section of the All-India Institute of Hygiene X .
natal care is systematic and is given b};gltrainzgdwﬁrl?;;‘; Iie?m;- This ante-
visiting and medical consultations in the welfare centros }lr‘lc_udes .hon!e
confined to small limited areas in the city and in 1937 a4, tedhls service is
1,300 women per annum, 50 per cent of homs attendeq thec only about
tation clinics at the centres in addition to being visiteq a,t,e hmedlcal consul-
strongly recommended that this method of work should be ¢ ome. As it is
the whole of Calcutta a brief description is given:— xtended to cover

Tt 18 the object of this antenatal service to get 100
nant women in the area under care. Cases of Pl‘%gna ncyp::ec:i!tl}tl of the preg-
in the course of home visiting (all registered bi er disc .vered

- hs i
by the health visitor attached to the welfare centlrr&; f)l::ecﬁ: areffoli?‘.ved up)
accord to the antenatal clinic. All such cases have antenatal cﬁrdst !::d of\yn
e for

them and receive regular monthly visits until deli .

is visited ab the same timo os tho infant, Prfgilzﬂ ’wf;f;nw?"h the mother
visiting are qncouraged to attend doctor’s clinics at the cent; ound dl}nng
able proportion of them do so. Advice is given by the h rle and a consider-
home and in the clinic as to a suitable place for delivery :; th visitor in the
dant and preparations for confinement. Disorders of PI‘(; na.e choice of atten-
which are detected, are either treated at the centre or thge ey and diseases
to & suitable hospital or to a private doctor. The welfare . patient is referred
takes the treatment of minor disorders of pregnancy and etl‘ltr'e usually under-
calcium deficiency conditions; anti-syphilitic treatment i° Vitamin, ironvand
nourishment in the form of milk and cod liver oil js rs also given. Extra
cases. Advice as to diet and habits plays a large part Ii)nOVlfied In necessitous
Cases which require treatment which the welfare conty, this antenatal work.
referred to other institutions and special efforts are mgdmmot provide, are
available facilities for treatment. Some of these wels e to make use of
domiciliary midwifery service and thus ensure conf;n a‘? centres provide g
with special training in the prevention of disease and cq Wty of care. Workers
constructive health work are essential if work of this khlllVlil;ced of the value of

The number of women in Calcutta at present whe ot o to be successful.

care of the kind outlined above is, however, limited t, a g:;e Ilr:atl; :gtemml
undreds who

es is{ carried on in certain
ternity and Child Welfare
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come under the welfare centres and a certain number of others under the care
of private practitioner. :
Postnatal Care .

(1) Institutional facilities for treatment of puerperal fever—The fact that
during the year of the enquiry 119 women died from puerperal fever in their
homes suggests very strongly that beds in institutions for the treatment of
such cases are markedly inadequate. The case incidence is probably at least
10 times the number of deaths,* and as there were 224 deaths attributed to
Puerperal sopsis, ten times this number would require 130 beds set aside for
this purpose on the basis of a three weeks stay per patient. The actual accom-
modation said to be available is shown in Table 17.

TaBLE 17

Eiisting provision for Institutional Treatment of Puerperal Sepsis n Caloutta

Total be(li.s A c .
Hospit § to | Sepurate | available re oases of puerpera
ospital gf;‘;ﬁ:ﬁ.o L%{’)ard. {excluding sopsis admitted?
private)
Medical Collogo Hospital . Yos Yos 13 | Admitted.
--cabins.
Dufferin Hospita] No Yes 12 | Admitted.
+cabins,
Campboll Hospi No 4 | Admittod.
: pital . . No )
Chitt. j i N .. . One segrogation room,
Hisraninn Hospital ) No ° Outside cases not ad-
miited.
Chitt i Se :
Ho:;?::tllml vavu ,bml‘m. No 2 wards 27 | Admitted.
-+ ocabins,
Carmichaol Hospital . No Yos 12 Admitml , 4f  conditfon
: sorious .
zfa!'\;;uri Hospital . . No Yos 4| Admitted.
Sambhu Nath Pandit Hos- .
i . Admitted; ocases  segre-
pital . ) ) ) No No gatod on  verandsh of
maternity ward.
¢ o .
“i;:)‘;;‘iltnlMo(ll(,ntl b hn().l No No 5 | Admitted.
Total beds available 77

It wi i t many of these beds are not properly segregated
ead it is ;}}«R; ot soneiderablo proportion of them aro reservad for infeoted
or potentially infected cases which are delivered in the hospital. It was certainly
demonstrated many times during the enquiry .tha.t the institutional treatment
of puerperal sepsis was very difficult to obtain. Properly segregated blocks
for the treatment of puerperal gepsis should be arranged in connection with
several more of the hospitals and efforts made to encourage tﬁe adm1ss'11<‘)1111,
isolation and proper treatment of casos of sopsis delivered ati ome. p) 0
recent advances in chemotherapy of the puerperal infections do not do away

with the need for institut onal treatment.
*This figuro is basedd on incidence of puerperal sopeie to deaths from seps
women's hospitals (A. M. W. 1 roturns).

is in certain
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(2) Postnatal Clinics—Special clitics for systematic postnatal care do
not exist, as far as is known in eonnection with any of the hospitals in
Calcutta. Some of the welfare centres do routine postnatal examinations and
give advice at the infant clinics. The only postnatal care which is available for
the majority of women is in the hospital outpatient or gynecological depart-
ment. .

This aspect of maternal care may therefore be said to be almost entirely
undeveloped except in so far as patients in the hands of private doctors may be

concerned.
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CHAPTER V
RECOMMENDATIONS SUGGESTED BY THE FINDINGS OF THE ENQUIRY

(1) Vital Statistics—Registration of births is very defective in Calcutta,
more especially in some areas and amongst certain sections ot the population.
The possession of accurate information regarding the total number of births, -
live and still, is a basic requirement in drawing up adequate schemes for
maternal care and it is therefore urged that steps be taken to enforce the
Calcutta Midwives Act, 1923, Section 461 (which requires registration of
births within 8 days), if necessary by means of judicious prosecutions for
contravention of the law.

Information with regard to the age and parity of the mother, the place

of -delivery and the attendant at delivery, are additional facts which cogld
be collected at the time of registration of births and if available would provide

. most valuable information for the further elucidation of facts relating to child-

birth in the city. The possession of such information would greatly
facilitate the registration and control of private midwifery practice, private
maternity homes and the work of the untrained dai, and is a most desirable
supporting measure fér the Bengal Nurses and Midwives Act, 1934,

Inthe interest of greater accuracy in the registration of deaths, it is suggest-
ed that the primary and secondary causes of deaths should be stated on the
death certificate and that the annual reports of deaths by cause should be
prepared according to the International list of causes of death with an additional
heading for aneemia in the child-birth group.

(2) Organisation—-In the interest of better co-operation between the existing
Services, and of developing plans for future extension and improvements, it 1s
Suggested that a co-ordinating body should be formed of representatives of (1)
hospitals admitting maternity cases, (2) the department of the municipal public

eﬂilth service concerned with maternal care, (3) the voluntary organisations
Whu‘ih are carrying on maternity work in Calcutta, (4) the anti-tubercu'osis
service and other allied services. It should be the function of such a body to ob-
tain in the first place complete information regarding existing facilities, and then
:ll;med with aceurate knowledge of the total number of deliveries per annum in
an?i city, to consider means of increasing the efficiency of the existing services
making plans for their future development.

. The recommendations which follow make no pretence to completér_xess.
o te y fa.? outstanding points noted during the course of this enquiry and arising
ut of 1ts findings and they are such as might be taken into consideration by a

:;)(;z:hnatmg body, such as that suggested above, in the course of its delibera-

(@) Staff—Doctors and midwives employed by public health authorities
an(?. .volqnmry Organisations for maternity work should have had special
tralning in the preventive aspects of maternal care. The medical training of
the sgb-s..ssmta.nt Surgeon is by no means an adequate preparation for work
of this kind and the same is true of the course for training of midwives in
many institutions. The fact that several hospitals which train medical students
and midwives in Calcutta have neither antenatal nor postnatal clinics is sufficient
evidence of the truth of this statement.
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More use should be made of the health visitor in the existing maternity
gervices, both for follow-up work in the homes and for the supervision of
midwifery. The trained health visitor is the backbone of the welfare centre
system and at present, adequately staffed welfare centres are confined to the
scheme of work of voluntary organisations in Calcutta.

The work of midwives should be adequately supervised and refresher
courses should be arranged. The number of cases which the midwife takes in &
month should not be greater than she can properly attend to in that time. The
number will depend to some extent on the area in which she works, but it
should not exceed 15 cases a month.

(b) Antenatal Care—). Systematic antenatal care should be provided
in connection with all hospitals admitting maternity cases, maternity homes
welfare centres and domiciliary maternity schemes. This antenatal care
should include consultation clinics held by a doctor and follow-up work in
the homes.

2. The system of booking for confinement should be introduced in insti-
tutions admitting maternity cases and annual returns should be made for
booked and emergency cases. * .

3. The extension of the intensive type of welfare centre work which includes
systematic antenatal care (as at present carried on in small circumscribed
areas in Calcutta by the welfare centres of the Indian Red Cross Society, and
the Institute of Hygiene centre), so that all areas are covered, is recommended.
The desirability of domiciliary midwifery being carried on in connection with
such contres is emphasised. This makes for continuity of work and direct super-
vision of the midwives by health visitors becomes possible.

4. Milk and extra nourishment should be available for pregnant women

.in poor circumstances who are unable to obtain ‘proper food and should be
distributed as part of welfare centre antenatal care.

5. In view of the importance of the complications of pregnancy, espe-
cially anwmia, the toxemias and tuberculosis, the need for a generous supply
of beds for antenatal cases in institutions is of the greatest importance in Cal-
cutta. It is necessary not only that the number at present available should be
greatly increased, but that closer co-operation should exist between welfare
centres, domiciliary schemes and the hospitals so that those cases found to
require institutional treatment in pregnancy may have the means of obtaining
it.

(¢c) Intranalal Care—1. More beds for confinements both in hospita! and
maternity homes, especially for women of the Mohammedan community,
who at present take relatively less advantage of the facilities offered, arc

greately needed. In addition a sufficient number of beds must be provided for
those whose homes are entirely unsuitable for confinement,

2. Regulations for the control and supervision of maternity homes should
be introduced: The prevention of overcrowding, the provision of an adequate

and trained staff and the proper segregation of infected or potentially infected
cases are the outstanding requirements.

[N
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ision i ] sepsis deli-
3. M rovision is necessary for beds for cases of puerperal sep i
vered at (l)lf)inlé. Such beds should be in a separate block if possxb}e, or at leasit
in a separate ward, and arrangements for the care of the infant while the mother
is in hospital should be made.

i in the practice of a midwife
4. When a case of puerperal sepsis occurs in _ wif
she should not be allowed to attend normal confinements as long as she is in
attendance on the septic case.

al clini ith arrangements for gyreecological
(d) Postnatal Care—Postnatal chmgs (with ar . ;
treatm)ent if necessary), should be held in maternity hospltals, maternity homes
and welfare centres. Birth control advice should be available for those women
for whom rapidly repeated pregnancy is undesirable on health grounds.

¢) Special Considerations--1. Anamia—The diagnosis and early treat-
ments o)f arft:mia in pregnancy is such a vital one in Calcutta that spegm.l methz;ls
of tackling it, apart from ordinary antenatal care, are needed. It 1s1‘(,0:sugge}s1 d
that (1) all antenatal clinics should have access to a gentral laboratory Wte_
examination of blood of an@mic women can be carried out; (2) t_,hat certain
hospitals should provide special wards for the treatment of anemia in pr}fgn{z;lc));
and (3) that the necessary treatment for milder cases as out-patlen.ts gt olu o
available free of charge to poor patients at welfare cer.ltre.s, hosp(ll ::1 8 :nrs
maternity homes. The lay public, the health worker, midwives and ocdot
should be taught to recognise the early symptoms and signs of angmia and to
know what steps are necessary in order to get adequate treatment 1n
pregnancy.

2. Tuberoulosis-—The problem of the tuberculous mother, when home con-
ditions are unfavourable, is one that can only be properly dealt with by provid-
ing institutional accommodation for her and segregation for the infant. Until-
such time as facilities for this are available, the provision of extra nourishment
during pregnancy and lactation, and the closest possible co-operation between
the maternity services and the anti-tuberculosis service are required in order
to reduce the ravages of this disease. This problem is undoubtedly the most
complex of those relating to maternal mortality in Calcutta, and raises diffi-
culties which seem almost impossible of solution.

M| N12DGHS f\,zz?
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PART II
CHAPTER 1

1. Maternal deaths from Childbearing Causes |

SEPTIC ABORTION—33 DEATHS

Septic abortion was responsible for 4-71 per cent deaths due directly
to childbearing. It was particularly difficult to get accurate information in
some of these cases and many of the histories were incomplete or inconsis-
tent.

In six cases the abortion was stated to be spontaneous. There was strong
evidence for non-therapeutical abortion in 4 cases but the number was probably
larger than this, '

The direct cause of death was tetanus in three cases. These were admitted
to hospital for treatment after the condition had developed. In another erysipelas
was present. In two others the abortion seemed to have been caused by an_
attack of malaria, or the treatment which was given for it, and sepsis developed
afterwards. In the remaining, no information regazding the cause could be
obtained. * - .

_There were 27 Hindus, 4 Mohammedans, 1 Anglo-Indian and 1 Indian
Christian in this series. Two were widows. .
" There were 4 primigravide and of the remaining, 21 were 2-6-multipare. |
. > Almost half the deaths (46 per cent) occurred in women pregnant 4-6 months, '
the remaining occurred in earlier pregnancy. This proportion of abcrtions |
in the second trimester of pregnancy suggests either that abortion when it
does occur after the third month of pregnancy is more likely to be associated
with fatal sepsis, or that a large number of these abortions were induced.
Probably both factors played a part.

All these women were admitted to hospital or were seen by a doctor. at
some stage of their illness but in many cuses very late. Twenty-two went
to hospital, 2 to maternity homes and 9 were treated at home by private doctors.
Evacuation of the uterus was carried out in 5 cases. Three of the hospital cases
were given prontosil in treatment.

ABORTION (NON-SEPTIC)—4 DEATHS

Four women died from non-septic abortion; all were multipars. The
cause of death was hemorrhage in three cases and hemorrhage and operative
shock in one. Three women died in hospital; one after a very profuse bleeding
and another after prolonged bleeding (3 months) outside. The third was a case
of threatened abortion admitted to hospital 10 weeks pregnant; the uterus
was evacuated and the patient was sterilised by ligature of the Fallopian tubes.
She died a few hours after the operation.

The fourth case was treated by a doctor at home by palliative measures
only and death occurred from hemorrhage.

ECTOPIC GESTATION—6 DEATHS

There were 6 deaths (0-86 per cent of the childbearing group) from
extrauterine pregnancy. All occurred between the ages of 30 and 45 years.
One woman was pregnant for the first time. The pregnancies were of short
duration except one which was said to be full-term.
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All these women were taken to hospital but two died without operation
 and in one of the latter the diagnosis of internal heemorrhage did not seem
to have been made. .

The first case was a patient admitted to hospital at ‘full-term’ with abdomi-
nal pain for a month. 8he was ansmic (Hb. 30 per cent) and gave a history of
kala-azar. Ten days after admission, internal hsemorrhage was suspected and
laparotomy was performed. Ar. abdominal pregnancy was found, the macerated
foetus was removed ard the sac marsupialised. The patiert died an hour after
operation.

The other deaths occurred in early pregnancy. The second case was a
woman, who came from outside Calcutta and died within an hour of admisson
to hospital. The third and fourth cases were operated on, on the day of admission,
to hospital, but died within a few hours.

The fifth case was admitted to hospital in the 2nd month of pregnancy
with signs of internal he@morrhage and a pelvic mass. Shewas re-admitted

in the 4th month with a recurrence of symptoms. Laparotomy was performed
but the patient died 2 hours later.

The last case was rot diagnosed as a ruptured ectopic gestation but the
history was typical. A 4-gravida 2} months pregnant developed sudden severe
abdominal pain ard slight vagiral bleeding. A doctor was called who realised
that urgent admission to hospital was required. She was taken to hospital
the same day but was refused admission on the grounds that the case was not
suitable for that particular hospital. 8he went home and was taken to another
hospital the following day where she was admitted in a condition of shock and
died a few hours later. Better co-operation between the doctor and the two
hospitals concerned would probably have prevented this death.

OTHER ACCIDENTS OF PREGNANCY—7 DEATHS

The causes of death ir. this group were vesigular mole, retroverted gravid
}}terus, trauma and in ore case an unknown cause which was registered as
pregrancy and heart failure” but all efforts to obtain further details failed.

All were imported cases and five came from long di
A , g distances; all but
admitted to hospital on reaching Calcutta. Y one were

There were 3 deaths from vesicular mole. These women were multinarse
and each one gave a history of irregular bleeding for a period of one to tliu'ee
months and was in very poor condition on admission to hospital. One was
pulseless and died after 4 hours undelivered before any treatment "exce t that
for shock could be given. Another was treated for shock and expeiled /till)e mole
spon.tm.\eously but died within 24 hours. The third was bleeding profusely on
admission. and the uterus was evacuated but the patient died 2 hours IZter
Earlier admission to hospital would probably have saved all these cases. .

There were 2 cases of retroverted uterus in which de
pyelo-nephntls apd ur@mia. Both were multiparsw. Ong 1::(111 bzgzu::e(:alggrl
cz_;thetensed ou‘tsnde but the retroversion had not been corrected ]zmd sh}(,a
died from ursmia the day following admission. The other case gave a history of
5 mop.ths ampnorrhwa, watery discharge for one month and complete retention
of urine for six days. The greatly distended bladder was catheterised. § pints of
urine were drawn off and a self-retaining catheter left in s :

" D
four days later of pyelo-nephritis, itu, The patient died

T/

Y.,

45

One death was thought to be due to traumatic rupture of the preguant
uterus. There was a history of a fall 4 days before admission to hospital. The
abdomen was rigid and tender and there was offensive vaginal discharge. Lapa-
rotomy was performed and the feetus was found between the layers of the broad
ligament. The patient died two days later from shock and sepsis. There was con-
siderable doubt as to whether the condition could have been due to the fall and
it seems possible that this was either a case of induced abortion with perfora-
tion of the uterus or possibly an infected ruptured ectopic gestation.

No information could be collected about the 7th case which was registered
as death due to pregnancy and heart failure.

PUERPERAL HZEMORRHAGE—74 DEATHS

Antepartum hemorrhaye— N
Placenta Proovia - . . . . . . 25
Accidental Homorrhage . 7

Postpartum Hemorrhayr . . . . . . 42

ToraL . 74

Puerperal hemorrhage caused 74 or 10-56 per cent. deaths due directly
to childbearing causes. It was the forth cause of death in order of frequency for
all cases in the series under review and it was the third in order of frequency for
all multipare and for all women in the age group, over 30 years.

The deaths considered in this group were caused as far as could be ascer-
tained, by hemorrhage itself (in some cases operative shock was also a factor) '
and cases of heemorrhage in which death occurred from later complications are
not included. Ectopic gestation, ruptured uterus and abortion with hamorrhage
are discussed under their respective groups.

Considering heemorrhage deaths as a whole we find that there were 21
primipars and 50 multipare (unstated 3) in this series.

Hsemorrhage caused 10-14 per cent. of deaths of all primipare and 10-66
per cent of deaths of all multipare in the series of childbearing deaths.

There were 41 deaths from hamorrhage in women under 30 years (5-85 per
cent of childbearing deaths in this age period) and 32 deaths in women over
30 years (456 per cent deaths in the same age period), (unstated 1).

TABLE 18
Hamorrhage—Attendant at delivery
Mater-
Rela- Dais Mid. Private nity Hos- Un. Undeli- Total
tivas wives dootors homos  pitals known  vered

Placenta pravia . . .. .. 2 2 5 1 15 26

Accidental hemor- . . . . 1 3 .. 3 7
rhage.

Postpartum hemor- 2 16 b i 2 13 . .. 42
rthage.,

Total . 2 16 b 6 5 21 1 18 w4

Percentage . 2.0 21.62 676 810 676 2838 1435 2423 100-00
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N Placenta Proovia—24 deaths

There were 17 deaths in which the diagnosis of placenta preevia was made
on examination of the patient, but in the remaining no vaginal examination by
a trained observer was reported to have been made and the diagnosis is therefore
on.hy a probable one, based on the occurrence of profuse antepartum bleeding
and supported by such evidence as was forthcoming from the history and general
condition of the patient. This is obviously insufficient and it is possible that
premature separation of the placenta and not placenta preevia may have been
responsible for some of these deaths. The degree of neglect which some of these
cages of antepartum hamorrhage suffered was one of the outstanding findings

of this enquiry and is clearly indicated by the fact that in a quarter of the cases
even the position of the placenta was not ascertained.

Liability to placenta previa increases with age and the figure at our dis-
posal confirm this. Gravidity appears to be of less stiological significance.

Placenta Prevvia deaths by age

Total . —20 —25 - —ul} —3b —40 ~-46  Unknown.
) 1 4 o 5 5 1 T2
‘ Placenta Pravia death by gravidity
Total Ist 2nd 3rd 4L 5th 6th  7th 8th Oth  10th 10th+ kx‘i)l:n
25 2 2 4 8 5 2 2 2 .. . .. 1

Death occurred before delivery in 15 cases and soon after delivery in 9
(information not obtained in 1 case).

TasLe 19
Placenta Pravia—Place of death

Died Died aftor Totsl

undelivered d.livery
At home 8 2 10
In hospitals 7 hi 12

In maternity homes 2 9

Unstated . 1

Total . 15

9 25

The occurrence of warning heemorrhages was reported in 14 of the 25 cases
(56 per cent.) TIrregular vaginal hleeding for more than a month previous to
death was reported in 5 cases. Two of these women had heen treated for the
bleeding, one by packing of the vagina by a doctor 2 months earlier (bleeding
must therefore have heen considerable) and the other one by admission to hos-

~ pital for 6 days2 months before death. In 7 cases bleeding was said to have

v

been present for some days before labour or death and in 2 others the duration
of the warning hemorrhage was not stated. In 11 cases there was no history of
warning symptoms.

Five women received antenatal care, including the two mentioned above,
but the quality of it was markedly inadequate.

’
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A doctor was called in all but one of the cases in which death occurred at
home, but in several there was no record of the patient being examined in-
ternally by the doctor and ‘only medicine’ was said to have been given, vyhlle
in one caso at least the packing of the vagina seems to have been left entiroly
to the dai. In none of the case in which packing was done at home was any men-
tion made of an anesthetic being giver.

Some of the histories in these cases were difficult to obtain and it is possi-
ble that more was done for the patients than has been recorded, but from the
information which was obtained the treatment of most of these cases seems to
have been very inadequate indeed. Of the 14 cases admitted to hospitals and
maternity homes, in B, packing was the only treatment apart from measures
to combat the shock, Internal version was performed in 5 and Cicsarean section
in 1 case. The remaining 3 casos wero only treated for shock. Saline injectioas,
subcutaneous or intravenous were given to 10 of these cases but only one of these
had a transfusion of blood (8 o0z.).

The treatment of the 10 cases in which death occurred at home was report-
od as follows: three were packed by doctors gnd one by a dai; internal version
was performed in one case by a doctor, in another the me{mbran.ces were fuptured,
in 3 the treatment was said to be by medicine only and in ] no information about
the treatment could be obtained. = _

There was far too much delay in getting these cases admitted to hosp1tp.l-
In one case the patient was said to have been packed once .by a dai and twice
by a doctor before being sent to hospital where internal version was performed.

There were only 2 infants born alive of the 25 mothers who flied of placent a
preevia.

Accidental Hecmorrhage—7 deaths

There were 7 deaths from antepartum hmmorrhage in which neither the
history nor the signs suggested the presence of {:lacenta previa and these cases
have been classed as accidental heemorrhago due to premature separation of the
placenta.

The women were all multipare, 2 were L1-parw aud all were m the later
stages of the childbearing period of life hetween 95 and 40 years. Tha duration
of pregnancy was full-term in 4 and premature in 3 cases.

There were no histories of warning heemorrhage in these cases, the blee@-
ing started suddenly and was accompanied by signs of shock. But cedema n;
pregnancy had been present in 5 cases and in 3 of these anq in the remaining
without cedema, there was albuminuria, so that chronic .renal diséase or
toxemia of pregnancy may have been a predisposing factor in all. T_he1b1(;:d
‘pressure was high in only one, but as the recprds were taken In h Splta. after
considerable bleeding had occurred this fact 18 har(.lly surprising One woman
with albuminuria and a history of cedema gave a history of a fall, after whick
bleeding began.

Only one woman in this series had recoived antenatal care and she had
failed to follow the advice given. ' .

Every case received institutional treatment, 6 in hospitals ?.nd 1in ama-
ternity home, but the condition of these patients was vory serious on adngs-
sion and death occurred in each case in less than 10 hours. Three women died

*
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undelivered and' the remaining very shortly after delivery. Postpartum hesmor-
rhage was mentioned in connection with the four who were delivered.

The feetal mortality was 100 per cent.

The treatment given included saline injections i

. 0. ir v jections in treatment of the sho
in all cases but one. Artificial rupture of membranes was mentioned in 4 zl;s:z(
Np further operative treatment was attempted and no blood transfusions wort;
given.

Postpartum Hemorrhage—42 deaths

There were 42 deaths from postpartum heemorrhage; b were i

2 deaths ; re imported .
There were 18 primigravide and 21 multipare (gravigity unrecolrdgg in 3)?:389
of th'e x}lultlparag were pregnant for the 7th to the 11th time. The proportion
of pr:lmlgr-s;)wélae 1nf tﬁlst series 18 surprisingly high. The duration of the pregnancy
w i .
" e?:) rdzsgni ne g .as ull-term m 35 cases, ended prematurely in 5 and was un-

The health in pregnancy of 20 of these women descri

. > : ribed by the rela-
tives as good; 16 were in poor health of whom 14 ore said y

angemic. This point was unrecorded in 6. were said to have been

Delivery of the infant took place at home in 27 ¢ b

. : ; : t1

admitted to hospital later for difficulty in the third sta;??)f l‘;bogr?ilg:?nwam?r?
ing 16 were delivered in hospitals and maternity homes. ,

Delivery was spontaneous in 37 cases and in
o_pgrative.delivery (Camsarean section 2 cases, fox:cesp:h2e ;?:oﬁggi:fpl}owe(}
rigid cervix 1case). The operative deliveries with the exceptiox’l of the ﬁto:o:k
place in hospitals. The last was a case of twins and uterine fibroids and although
the diagnos's was made before labour began, delivery was allowc to take lagce
at home. The cervix was said to be rigid and after 4 dayslabour, wh 1 the ong was
said to be still only 2/5 dilated, chloroform was given and two laicral incisions
were mgde in the cervix and the first infant, a breech, was extra(,ht d, followed
by version of the second and extraction as a breech. The placenta was delivered
manually. Profuse bleeding occurred after delivery and death follow‘ed 4 hours
later. There was no report of saline infusion to combat the hemorrhage and
?f:;ki,gs};;ﬁ t\:vere ﬁm less }:,han five causes which probably contributed tg dea':;h

' um hsemorrhage in this case; twi
fibroid uterus, incisions in t}%e cervix and accotﬂ:l?:zﬁ:rl;nf?;gepl"i‘);lﬁg: : labO\lll';
as this was not admitted to hospital showed very grave error of judg!::::: e

These deaths from postpartum hzmorrha 1
. - ¢ ] ge fall into two —_
Ligléifgs:ﬁri ;;'18'; (illiﬁcll:lty in ghe third stage on account of reta%ﬁgglilaozl;te
ch the heemorrhage began after completion of the thi ’
There was no death from secondar pletion of tho third stage.
> ¢ ¥ postpartum hemorrh i
bleedéng occ;llrred during or very soon after the third sta;eg %fl?agzzll.'y case the
evere hemorrhage before delivery of the pl o
€ placenta took y .
In 12 of these, death occurred with the placenta still l‘etaioned?.h}(l:me 11111 j:s:: :(13180
placents was removed manually and in 3 it was expressed, unknown, one

Hwemorrhage after delivery of the pl i

. : . the placenta occurred in 13 i
were as.socxated with operative delivery (Casarean section 2 foiz:epss’ Zoifngtilgrh;
of cervix 1) and 8 followed spontaneous delivery of the infant and i)la’centa.

In 2 cases the time of the hemorrhage was not stated
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There were 4 cases, 3 in hospital and 1 in a maternitg home in which the
labour was said to have been prolonged. One of these cases was terminated by
forceps. In two cases which took place at home labour was said to have been
precipitate. Exact information regarding the duration of labour was not possi-
ble to obtain in most cases.

If the abnormal cases ir this series are excluded, of the 31 spontaneous
deliveries, 9 were delivered in hospitals, 2 in maternity homes, 2 by doctors
at home and B by midwives, a total of 18 delivered by trained attendants as
compared with 19 by unskilled attendants dais and relatives.

In rather more than half the cases in this group the information which
was obtaned suggested that there was an avoidable factor at the time of
labour; either the case was mismanaged, or there was dclay or failure to call
skilled assistance or to remove the case to hospital, or the blood loss was not
treated by saline infusion and other means of combating the shock, or the
woman was moved in & state of shock. In one case the relations of the woman
refused to allow the male doctor who was present to remove the placenta and
also refused to allow the patient to be taken to hospital. In most of the remain-
ing cases the condition of the woman at the time of labour was so poor that
lack of antenatal care had to be considered a predisposing lactor in causing the
death. There were however two cases of postpartum hemorrhage in which. no
avoidable factor could be found.

PUERPERAL SEPSIS—224 DEATHS

Puerpera! sepsis cauged 224 deaths or 31 95 per cent. of deaths due diretly
to childbearing. This number does not include deaths from septic abortion or
ectopic gestation which have been considered under their respective groups.
It does include all other deaths from sepsis including those in which it was
secondary to hemorrhage, toxemia of pregnancy, or associated with anemia
or other complications of pregnancy or labour. Sepsis has been given precedence
over all other conditions in classifying deaths to their respective groups (with
the exception of abortion and ectopic gestation noted above).

The diagnosis of puerperal sepsis has been reached, in a number of cases in

this group, from histories given only by the relatives after death, for many -

women who died from sepsis, especially amongst those who died after sponta-
neous delivery at home, were examined by no trained observer. A history of
fever which started early in the puerperium and was accompanied by abdo-
minal pain and offensive vaginal discharge has often been the only information
forthcoming. It is therefore only too probable that mistakes in diagnosis
have been made. There may be cases which have been classed to anwmia
and pulmonary tuberculosis which should have been included under sepsis
but on the other hand, there may have been included in this group a few cases
which should have been grouped under associated diseases.
Puerpera sepsis deaths have been analysed under three heads :—

(A) Sepsis following spontaneous delivery at home (including tetanus
cases)—126 deaths.

(B) Sepsis following spontaneous delivery in hospital—39 deaths.

(C) Sepsts following abnormal labour:—
(1) Operative delwery and malpresentation—36 deaths.
(2) Hamorrhage and manual removal of placenta—23 deaths,
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In the whole series of sepsis deaths the distribution by religion was Hindu
167 (70-09 per cent.), Mohammedan 60 (26:79 per cent), Indian Christian
2 (0-89 per cent), Anglo-Indian 4 (1-78 per cent) and others 1 (0-45 per
cent) There was a rather higher proportion of Mohammedans than in the
distribution by religion of total registered deliveries in Calcutta in the same
period.

The distribution by age groups (Table 20) showed nothing striking,

The proportions are s‘milar to those found in the whole series of maternal
deaths.

TABLE 20
Puerperal sepsis death by age groups

Total —-20 -—35 354 Unknown
A. Spontaneous delivery at home (in- 126 19 03 12 2
cluding tetanus), )
Percentage . 15:07 73-81 953 1-69
B. Spontaneous delivery in hospitals . 39 6 26 2 5
Percentage . 15-38 66-67 5:12 12-83
C. Abnormal delivery——
1. Operative delivery o 36 9 19 7 1
Percentage 2500 62-717 19-44 2-78
2. Homorrhage (including M.R. 23 2 13 0 2
P.). o
Percentago . 8:70 56-51 26:09 8:70
Total . 224 36 151 27 10
Percentage . 16:07 67-41 1205 4-46
Total childbearing deaths . . 701 - 152 43y 79 31
Percontago - 21-88 8263 11-27 4-42

Distribution by gravidity (Table 21)
deaths occurred in the first than in any one succeedin, i
for second and third deliveries were almost as large. gIndzlizzv (t),he numbery
predominated but in group A, 3-pare accounted for p C, primiparm
deaths.

showed that while a larger number:}

the largest number of

TaBLE 21

Puerperal sepsis deaths by gravidity
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TasLe 22

Puerperal sepsis—Attendant at delivery
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tetanus).

A. Spontaneous delivery at home (including

B. Spontaneous delivery in hospitals

C. Abnormal delivery—

1. Operative delivéry and malpresentation .

2. Hemorrhage (including M. R. P.) .
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Study of the home conditions of women who died from sepsis was con-
fined to Calcutta cases. Purdah was observed by 131 and was not observed by
41. The proportion of homes described as “clean’’ and “fair” was somewhat
smaller in sepsis cases than in the total series of childbearing deaths and this is
mainly due to the fact that in group A there were as many as 51 per ‘cent
of homes which fell into the group described as “dirty”’. This was in contrast
to the homes of those who died of seps's after operative delivery (group B) and
after spontaneous delivery in hospital (group C) which included a higher pro-
portion of “clean” and “fair” homes than in the total childbering deaths (Table
23).

TaBLE 23
9

Puerperal sepsis deaths—Cleanliness of house (excluding smported cases)

]
Total Clean Fair Dirty [Unknown
A. Spontaneous delivery at home (in- 112 14 39| ~ a8 1
cluding tetanus).
Peroentago 12-50 84-82 51-79 0-89
B. Spontaneous delivery in hospital . 31 12 14 4 1
Percentage . 38:71 45-16 12-90 3.23
" Abnormal delivery—
1. Operative delivery . C. 17 4 8 5
Perocentage . 23:53 47-08 29-41
2, Hemorrhage (including 12 2 8 1 1
M.R.P.).
percentage . 16-67 6667 8:33 8:33
Total . 172 32 89 | 88 3
Proontage . 19:60 | 4012 |  30-58 1-75
Total Childbearing R 111 248 148 7 -
Percentage . 21-60 48:25 28-79 1-38

The total number of sepsis deaths showed a slightly higher proportion of
“ overcrowding” than in the whole se'ies and this again was mainly due to
cages in group A (Table 24).
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TABLE 24
Puerperal sepsis deaths—Overcrowding (excluding tmported cases)
Total Yes No | Unknown
A. Spontaneous delivery at home (including 112 74 38
tetanus).
. Percentage . 66-07 33-98
B. Spontaneous delivery in hospital . . 31 11 20
Percentage . . 3548 64 59
(!. Abnormal delivery—
1. Operative delivery . . 17 9 8
Percentage 52:94 47008 b
2. Hemorrhage {including M.R.P.) . . 12 5 "
Percentage . 41.67 5883
" Total . 172
, Percentago . 57+ gg 49, B .
Total Childbearing . . 14 247
Percentage . 48+05 50%33 le sl)?,

In 96 cases of maten_ml death from sepsis the family lived in one ro
in b1 cases in two rooms, in 19 cases in more than two rooms, unsta tedxi l:)n:3 s

TABLE 25
Puerperal sepsts deaths—water supply (ezcluding imported)
Total | Tapin h
hO\ll)Slen Tap near| Tap far | None Unknown
A. Spontaneous  delivery | 112 30 58 P 1
at home (including te-
tanus).
Porcentage . 26-79 51.78 20+54 089
B. Spontaneous  delivery 31 20 0 )
in hospital.
Percentage . 6452 29.03 645
C. Abnormal delivery—
1. Operative delivery . 17 9 "8 2
Percentage . 52.04 35.92 17
9. Heemorrhage (including 12 7 N 3
M.R.P.).
Percentage L 58:33 16.67 95-00
—‘_ Total .1 172 66 76 %
percentage . 38:37 43.60 1w . 5;
Total Childbearing | 514|253 172 |-
o Percentage . 49+29 33.48 lﬁ-?g 0-33 . 73
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Information which was forthcoming with regard to the water supply
(table 25) showed that in sepsis cases there was a larger number with taps ‘near’
as compared with ‘in’ the house ; this again is largely due to cases in group A
in which 73 per cent of the hpmes of the women who died from sepsis at home
had no tap inside the house. Bad venwlation and bad drainage also were
more common in the sepsis group than in the whole series.

The distribution of diets as a whole showed little difference from the
proportion in the whole series of deaths, but in separate groups it was found
that there. were a larger number of women hoth in Group A and group C!
who took a diet containing rice and wheat and/or meat occasionally and that
in group B and C? the proportion of rice and fish and/or meat occasionally
was higher than in the total series. Rather less milk was taken in preg-
nancy in the series of deaths due to sepsis than in the whole series. Thir
question of diet and milk is olosely bound up with the question of economic
status,
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TABLE
Puerperal sepsis deaths (excluding imported cases)

Diet

56

£ - W |lo ®
g . -~ @ w N
.g . X ® —
= ®
=]
© [ -t .
& 8 g . ] S %3 &
= > & : ® ® &
-
[ xR 19 - -} & -
. ) % ) ® 1> £ 318 2
o =3 & - © I8 7
' " - * - . 9 3
- = 2 © 3 ] 8 — g ":‘ E 3 3
22 5 @ 27 g
- (=] ot
; ¥ B SR
B < ') —_ S
A ™~ -
. 0
g 578 3|2 8
= o [ a1 G;S
N * B » 8 [nd = — -]
“ 5 ; sla &
= ™ =3 T -
- - -+
® " by =
- w =] [>c)
. =~ ©~ =) TR »° 8 2 518 2
o0 =3 v . : - A
a = R 8 9 al” s
(] ?\5 ()] 2 — 3 N b ~ ot~ | - -
- . . B © S |m™ -
-] - © 0 ® - &
o
- — = -
] i
3
80
£
= -
El . @ o S
ERE- R - T IR %
=l & @ = 8 g £ s o o
< - - =1 =] H =] - - ey
: & & 8 § 2 3 S g
"8 @ g A& 5 13 &
§ 8 9 E w8 § 4
S A & g 8 & o o
- ~ -] "a R By
< e E’ B
B g | g 8
s 3 B o= =
4 = i ° ..g &
© 3 4
< = e ] 4
M ] o b - .
2, 2 ° T B 5
) e 3 2 g
g8 ] g E| 2
2a 2 g g- 8 o
LI T B :
- - :
@ @ ] [ =
i & 2
(]

57

TasLe 27

Puetperal sepsis deaths (excluding imported Cuses)
Health in pregnancy

Total Good Poor Bad Un-
known
A. Spontancous delivery at home 112 49 22 38 3
(including tetanus).
™ Percentago . 43-76 19-64 33-93 2:68
B. Spontaneousdeliveryin hospital 31 41 6 10 3
Percentage . 38-71 19-35 32-26 9-68
C. Abnormal delivery—
1. Operative delivery . 17 11 4 2
Porcentage . | 64-71 23-53 11-76
2. Hemorrhage (including M.R.P.) 12 4 .. 8
Porcentage L] e 33-33 . . 66-67
Total . 172 16 32 58 6
Percentage . 4418 18-60 33:73 3:49

Health in pregnancy of 44 per cent of the women who died from sepsi®
(Table 27) was described as good, in 18 per cent it was poor and in 33 per
cent bad, it the remaining there was no report. The complications of
pregnancy and labour will be considered under the :eparate groups but it
must be emphasised that in all groups the importance of an®mia, toxesemia
and debilitating conditions especially diarrhoea and dysentery, a8 predisposing
causes to death from sepsis, was very marked.

The day on which death coourred after delivery in sepsis cases is shown
in table 28.

M/N12DGHS



Pueral Sepsis Day of death after delivery
TABLE 28
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Group A. Sepsis following spontaneous delivery at home, including deaths from
tetanus : 126 deaths. :
Tetanus deaths

There were - 7 cases in which death was considered to be due to tetanus.
Only three of these were admitted to hospital and the diagnosis in the remain-
ing was made from the history given by the relatives after death. Rigidity
of the neck and back, inability to swallow and spans were described. The
infant also, of one of these mothers, died with symptoms which suggested that
tetanus was the cause. Two of the cases were imported from outside Caloutta.

The home conditions of the Calcutta cases were without exception un-

- satisfactory. There was overcrowding in all; none of the homes were des-

cribed as clean or well-ventilated. Drainage was bad in three of the homes.

Delivery took place at home in each caseand was attended only by dais
and relations. Labour was described as easy in six cases, and was difficult in
one in which the placenta was removed manually by the dai. A

Two women who died of tetanus had cedema in pregnancy, snother
suffeted from fever ; the health of the others during pregnancy was said to
have been good.

Signs of tetanus began in 3 cases on the 2nd, 4th and 6th days respec-
tively, on the 7th day in 2 and on the 9th day in 1 (information not forth-
coming in 1 case). \

The 3 cases admitted to hospital received antitetanic serum, the other
died at home without any special treatment. Death in all cases ocourred within
a fortnight of delivery.

Other sepsis deaths alter spontaneous delivery at home: 119 cases

There were 70 Hindus, 48 Mohammedans and 1 Indian Chrisitian in this
series of cases, higher proportion of Mohammedans that was found either
in the total deaths due to childbearing or in the total registered births for the
same period. ‘

Distribution by age groups showed that more than half the deaths occur-
red in the age period 20—30 years. There were 20 primipars and 99 multi-
par®. Thelargest number of deaths occurred in 3-parad.

The home conditions of women in this group were found to be consider-
ably worse than those of all sepsis deaths and than all deaths due to child-
bearing. Overcrowding, bad ventilation and drainage, distant water supply
and poverty preponderated.

Health in pregnancy was described as good in 47 cases, poor in 22 and bad
in 36, unknown in 14 cases. Only 7 women in the whole series received ante-
natal care which included examination of the urine although a number of
others were seen at some time during pregnancy by doctors or attended hos-
pitals or dispensaries.

Complications of pregnancy

__Anmmia in pregnancy was reported in 59 or 49 per cent of women who
died from sepsis after spontaneous delivery at home. In about a quarter of
these, the anmmia was extreme and the sepsis seems to have been merely a
terminal event in the course of a severe anemia. But in some of the others

<
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the history of ‘anmmia’ was obtained only from relatives of the patient after
death, and errors in reporting may have been made, but it is more pkely that
angmia was missed than described when it was not present. The importance
of ansmia in the actiology of puerperal sepsis in Calcutta was one of the most
striking findings in the enquiry.

Wo could obtain ve y little information concerning the cause of the
anemia but in 8 cases it was associated with a history of dysentery o: chromic
diarrheea in the same pregnancy.

In 22 cases of anemia, cedema also was present; this may have been secon-
dary to the angmia itself, or due to an associated toxxmia of pregnancy, or
to other diseases such as epidemic dropsy.

In addition to an@mia and the conditions associated with it, ot:hor com-
plications of pregnancy which were mentioned were fever and gough in 4 cases
cedem (without anemia) in 11 cases, diarrheea and dysentory (without anm®mia)
3 cases and jaundice 1 case.

The attendants at the deliveries of those w.men who died of sepsis at

home were as follows:—
Relatives . . . .12
Dzis ' . . . . . 90 (5 infants born before arrival).
Midwives . . . .11
Doctors . . RN
Coknown . . . . 6

119

Labourin these cases was spontaneous and in almost all was «aid to have
been easy. Prolonged labour was mentioned in 3 cases but information was
not complete and this may be an under-statement. There was 1 case of breech
presentation and one pair of twins. Three women in this series had fits which
were described by the attendants as ‘eclamptic * but in at least two cases
were more characteristic of convulsions sssociated with cerebral embolism.

Information regarding the nature of the delivery of the placenta was
impossible to obtain in many cases ; it was said to have been inc mplete in 2
cases and to have been expressed in 1 case. Perineal laceration was mentioned
inonly 1case but this again is probably an under-statement.

Course of the puerperium
The day of onset of feveris shownin the fellowing table;
TasLe 29
Onset of fever
Day aftordelivery . 1 2 3 4 5 6 7 89 10 T’Wkiim;ﬁ

Total 119 .9 14 17 1513 6 9 31 4 .. .... 231 22

After delivery at home 23 cases were admitted to institutions for treat-
ment when puerperal fever developed, 74 others were seen and treated by
doctors at home, and 22 received no skilled treatment as far as could be dis-
dovered on enquiry. Amongst those treated by doctors at home there were
many who were seen only once and often very late in the coure of the

disease. Some were never examined as t.» the pelvic condition or emly by a
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dai or mdiwife under the direction of a doctor and many received only bottles
of medicine in treatment. It was reported that of those treated at home by
doctors, ‘injections’ were given to 30 cases, and that in at least 14 of these
‘serum’ was used. Most of these women were very poor and their home condition
extremely bad. It is a serious reflection on the medical services in Caledtta
that 8o many of these women were treated at home, under unsuitable conditions
and money was spent on the kind of injections which modern research has shown
to be of very doubtful worth in the treatment of puerperal sepsis, while the
provision of skilled nursing under good hygienic conditions was neglected.

In the treatment of 23 cases admitted to hospitals for treatment the use
of ‘injections’ was mentioned in 11, prontosil being given to 3 of these.

Group B.—Spontaneous delivery in hospital: 39 deaths

There were 36 Hindus and 3 Anglo-Indiansin this series. The total absence
of Mohammedans is perhaps due to the fact that fewer Mohammedan women
go to hospital when labour is likely to be normal. The distribution by age and
gravidity in these cases differs little from that of sepsis of deaths as a whole.
The home conditions of these women however were very different from those
of the previous group and were definitely better than those of sepsis cases as a
whole. There were many more ‘clean’ houses with good drainage and ventilation.
These factors were not directly important from the point of view of source of
infection for these women were delivered in hospitals and not in their homes
but they show that we are dealing here with a different class of women from
the preceding, namely those who were aware of the value of hospital care at the
time of delivery. This is borne out by the fact that 23 per cent, a larger number
than in the former group, were given antenatal cares.

. In common with the previous group however there was a large proportion
of unhealthy women. Health in pregnancy was described as good in only 12;
it was poor in 8, bad in 11 and unkown in 8. Ansmia was ‘present’ in 19
cases, ‘severe’ in 14. (These are hospital estimations of ansmia on admission
and were supported by blood counts in most cases). In 13 cases of anemia,
dema was also present and 2 of these had a high blood pressure, There were

. 2 cases of cedema without an@mia. Dysentery and diarrheea in pregnancy

occurred in 4 cases. One woman gave a history of cholera in pregnancy. Prolaps
was a complication in another case. Only 10 of the women in this group gave a
history of normal pregnancy and were found to be healthy on admission.

All these deliveries were spontaneous and took place in institutions,
Information regarding examination before admission to hospital was not com-
plete but 3 cases were said to have been examined outside and this is almost
certainly an under-statement. Perineal laceration occurred in 4 cases. One
woman had a secondary postpartum hemorrhage on the 8th day.

There was diﬁifmlty with delivery of the placenta in two cases. It was
expressed in one and thought to be incomplete in another. ‘

he qnset of fever occurred earlier in this group than in the case of those
Whotﬁi %‘1 of sepsis atter delivery at home, and the duration of the illness was
on the whole shorter. It seems probable that different and perhaps more
viralent organisms were the causative agents in the hospital cases. In 2 cages
streytoc:cci were demonstrated.
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TaBLE 30 .
Spontaneous delivery in hospital. Onset of fever after delwv.ry.
7 eDaysfter 1 2 3 4 5 6 7 8 0 10 11 12 13 14 unknown.
delivery.
Total3 4 9 10 .. 1 1 1 1 1 .. .. .. .. 1 10

The case in which fever began on the 14th day was one of erysipelas which

developed after discharge from hospital and was probably in no way connected
with the delivery.

Complete information with regard to treatment was not forthcoming in
all these cases but most had local treatment in the torm of douches or intra-
uterine medication as well s general treatment including injections of varlous
kinds. Prontosil was given to two cases,

There were 10 women in this group whose pregnancy was norual and who
entered hospital at the time of delivery in good condition. It is interesting
to consider these in more detail. There were b primigravide amongst them.
Two women had been examined by dais before admission and went to hospital
on account of a prolonged first stage of labour at home. They were delivered
normally in hospital and may be presumed to have been infected outside.
Pernesl tears were reported in two other cases and the placenta had to be
expressed in a third. In the remaining 5 cases, labour was described as nor-
mal and no predisposing or direct cause for the sepsis is known. Fever began
between the 1st and 3rd days in 7 cases and on the 6th and 8th days respec-
tively in 2 others. In one case it began on the 14th day and was due to ery-
sipelas. Death occurred before the end of the Jst week in 2 cases, from the
12th to the 18th day in 4 and from 1 to 24 months after delivery in the remain-
ing 4 cases,

These findings suggest that autogenous infection and droplet infection
in healthy women having spontaneous labours is a rare cause of maternal death
from sepsis in Calcutta.

Group C. Abnormal Delivery. 1. Deaths from sepsis after operative delivery and
malpresentation : 36 cases.

There were 36 cases, of which 19 weie imported, ot operative delivery or
malpresentation which resulted in death from sepsis. All except one were
admitted to institutions. There were 15 primigravide in the series. Distribution
by religion showed —Hindu 28, Mohammedan 7, Anglo-Indian 1. There were
only 17 Calcutta cases and the numbersare too small to draw any conclusion
frum information regarding home conditions, but on the whole these seem te

have been rather more unsatisfactory than in sepsis cases as a whole. Only 2
had antenatal care.

Health in pregnancy was good in 11, poor in 4 and bad in 2 cases, in the
remaining, unknown. The complications of pregnancy were osteomalacia in
1, ansemia in 8, cedema in 6, proloapse in 1, vesico-vaginal fistula 1, gangreen of
toe 1, small pox in pregnancy 1. At the time of delivery albuminuria and high
blood pressure were found in 4 cases and 3 others developed eclampsis. Toxemia
seems to have been a contributing factor in at least 19 per cent of these deaths
and an@mia a contributing factor in at least 22 per cent of the remaining.

LN
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Methods of delivery . ‘
Cassarean Section : 11 cases—There were 11 deaths from sepsis following

" Cesarean section. The classical operation was performed in 2 cases, the lower

segment operation in 7, the fundal incision in 1 and Cmsarean hysterectomy
in 1. The indications for operation were:—

Transverso presentation

Contraoted pelvis . 7 (osteomalacic 1).
Ruptured utorus . 1 (Coos. hystereotomy)
Prolapse of cervix 1 - (Pundalinoision),

1

1

Postmature doad fastus .

puSRSER

11

The Cmsarean cases included 3 primipare and 8 multipars (3 of whom_
were pregnant for the 9th time). There were 3 imported cases. Health in preg-
nancy in all non-imported cases was said to have been good. On’ admission to
hospital one woman had severe prolapse with an infected cervix and another
had a vesico-vaginal fistula. There was a history ot handling by dais at home
8 cases 80 that infection was probably introduced before admission to hospital.
Two of the remaining were admitted to hospital before labour began and the

. third at the onset of labour. As far as is known these 3 were not examined

outside. Their histories are given in brief:—

1. Hindu 2-gravida aged 22—First delivery was by craniotomy since
when she had sgﬂered frgm s vesico-vaginal fistula. Deformed pelvis and
ankylosis of R. hip said to date froman accident in childhood. Liver enlarged.
Admitted when labour started because she had been warned operation would
be necessary. Lower segment Ceesarean gection was performed. Fever, began

on the same day and the patient died of septic pneumonis on the 16th day.

! R .

2. Hindu primigravida aged14 years (vmported cage)—Admltted to hospltal,
before pains began. Urine—albumen present. Pelvic measurements: 1.C. 8",
I.8. 7", E.C. 64" T. D.O. 3}", promontory “not felt”’, head floating above the

‘brim. As the baby was small the patient was given a trial labour. As progress

was not satisfactory a lower segment Cesarean sectior.x was performed about 12
hours after labour began and a premature infant yvelghln_g 3 lbs.. 9}oz. was
delivered. Fever began on the 2nd day. Bladder and uterine sepsis developed.
A blood culture was negative. Hobb’s treatment, prqntosxl and other treatment
was given but the patient died & month after delivery. e

. He _gravida aged 22 years (imported case)—Admitted to hospital
a mo:srxtl?:)z(figrf dgelivery wgith abd%minal painand 'tenderness and a very.sh.ght
blood discharge per vaginam. The uterus was the size of full-term on admlss}on,
o fostal heart sounds were heard then or later. '!.‘here Wa8 10 fev?r.. The_ patient
was kept under observation and then medical induction was tried twice and
failed. Surgical induction with a stomach tube was tried without result and the -
patient began to have fever, Laparotomy was performed and the uterus was
tound to be gangrenous and adherent to surroqndmg viscera. The feetus was
macerated and the placenta so adherent that 1t could not be geparated. The
wterine cavity was packed. The patient died the following day.

» ¥
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Crantotomy : 9 cases.
Craniotomy was performed in 9 cases for the following indications:—

Disproportion . . . . . . . 8 (Other complications present were:

’ eclampeis 1, pre-eclampeia 1,
hydrocephalus 1},

Impaoted face . . . . . . . 3

Rigid cervix . . 1

9

All but 1 (and possibly another in which information is incomplete) were
examined outside. The exception was a case of eclampsia with disproportion
in which forceps delivery was first tried and failed. Craniotomy was done and the

patient had secondary hemorrhage on the 3rd day and died the following
day.

Forceps: 8 oases.

. The indioations for operation in these cases were as follows:—
Prolonged 2nd stage

Persistent occip. post .
Fibroid obstructing labour

PFaco presentation

oo
|

e

Four of these cases were examined by dais outside, in the remaining the
information was not forthcomig. Pre-eclamptic condition was present in 2
of the prolonged second stage cases and in one of the face presentations.

Embryotomy and Exiraction of Foetus: & cases
These were 3 cases of transverse presentation all of which were examined
by dais outside. Decapitation was performed in hospital.
The remaining cases in this group were 4 cases of breech and one of trans-
verse, the last said to have been delivered by a dai at home.
Source of infection
Introduction of sepsis probably occurred before admission in all but the

4 cases stated not to have been examined outside (Table 31), for all the cases

under the heading ‘unknown’ were imported and had therefore almost ocertainly
been handled before admission.

TaBLE 31
Sepsis: Operative delivery and malpresentation
Examinstion by dais before admission or delivery

Total Examined Not exa- Unknown
. by dais uined
Ciosarean section . 11 7 3 1
Craniotomy . . . . . 9 7 1 1
Forodph . . . . . 8 4 . 4
Transverse and breech . . . 8 [} . 2
Tetal 86 24 'y 8

VN
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The large number of women who were infected before admission is als(:
indicated by the time of onset of fever which began in 19 cases before or on:
the day of delivery. :

TaBLE 32
Operative delivery and malpresentation: Ongset of fever

Before 1st 2nd 3rd 4th 5th Un.
Time delivery day day day dey day known
Total 36 . 6 13 5 3 1 1 6

The day of death after ﬁelivery in these cases is shown in table 28.
Sepsis tollowing Hoemorrhage and Manual Removal of Placenta: 28 deaths

There were 6 deaths from sepsis in cases of antepartum hemorrhage due
to placena p mvia. The ¢ were 16 deaths due to postpa um hemorrhage
which was associated in 12 with maneual remoyal of the placqnta_and there was
also 1 rather obscure case said to be an overian cyst complicating labour.

There were 21 Hindus, 1 Mohammedsn and 1 Irdian Christign_in t_his
geries. All age periods were represerted (Table 21). There were 3 primigre v1du3
and 7 of the multipars had had 8 or more pregnancies. .There were 11 imported
cases. The home conditions ot only 12 were forthcoming (Tables 24, 25, 26).

Health in pregnancy was said to have Leen good in 4 of the Caloutta cases,
bad in 8 in the imported cases, unknown.

Placenta Praevia: 6 deaths

Delivery tool place in hospital in 3 of these and at home in 2, 1 patient
died undelivered. Two of the hospital cases had been examined by .dais
before admission and probably the third also, as tever was present irom before
delivery in all three cases. Version and manual removal of the placenta were
carried out in two of the hospital cases, the third was delivered spontaneously.
At home, 1 case was packed twice hy a doctor b_efore del}very and the otl.xer
was.delivered by @ daiand admitted to hospital with a retained placenta which
was removed manually.

Postmartum Haemorrhage and Manual Removal of Placenta : 16 deaths

There were 4 cases in which labour was normal until ?,ftet delivery, when
postpartum hemorrhage ocourred,but the plaqenta was @ehvemed spontaneously
or was expressed. The histories of these are given in brief:—

1. A primigravida with marked oedema but no albuminuria was admitted
to & maternity home. Delivery was spontaneous followed by postpartum
hemorrhage before and after delivery of the placenta. The uterus was packed.
Death occurred from sepsis on the 4th day.

2. A 6-para wassaid to have reached full-term 4 mopths earlier but since
that time the uterus had become smaller. She was delivered of a macera-
ted fetug at home, had postpartum hmm?rrhage and was admitted to hospital
the next day. She died of sepsis & fortnight later,
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3. A 2-para was delivered of a macerated footus at home by &midwife-
Postpartum hsmorrhage occurred. The placenta was expressed. Fever began
on the third day, she was admitted to hospital on the 7th day and died three
weeks later.

4. An 8-para wasdelivered at home by a midwife. Postpartam hasmon hage
occurred after expulsion of the placenta and bleeding was excessive for 2 days
On the 5th day secondary hemorrhage occurred and a doctor was called.
The patient died of sepsis on the 12th day. . )

“Manual removal of the placenta for postpartum heemorrhage in which labour

was otherwise normal was followed by death from sepsis in 12 cases. Deliver
took place at home in 10 and in hospital in 2. The attendants in the cases deliver-
ed at home were dais in 9 cases and a midwife in 1 case. Manual remova) of the
placenta was carried out by a doctor at home in 1 cage (delivered by a dai)
by a midwife in 1and after removal to hospital inthe 3rd stage oflabour in
4 cases. In the remaining 4 cases the placenta was partially :emoved by a dai
at home and the removal was completed after admission of the patient to the
hospital. In 2 of the cases admitted to hospital removal was delayed for 2 days
because the condition of the patient did not allow any further interference.
The 2 hospital cases were delivered normally but the placenta was retained and
was later removed manually. There was no history of examination before
admission.

None of these patients were given blood transfusions. Three were given
prontosil when sepsis developed. Fever began on or before the 3rd day in all-
cases in which information on this point was forthcoming. Two women died
on the 4th day, the other lived considerably longer. (Table 28).

ECLAMPSIA AND ALBUMINURIA : 126 DEATHS
(61 smported cases)

Eclampsia and albuminuria were together responsible for 17-9 per cent
of the deaths due directly to childbearing.

Eclampsia : 102 deaths

Eclampsia alone caused 14 per cent of deahts due to childbeari
was the third commonest cause of maternal death in Calcutta duringrtl;llg ;:adr
of the enquiry. It was the most important cause of death in primigravidm,
and in women under the age of 20 years.

There were 58 deaths from eclampsia of women whose hom, i
Calcutta and 44 imported cases. The distribution by religion was a: sfolv{::ves:l—n—

Hindus 85 (83-3 per cent.), Mohammedans 15 (
Indian Christians 2 (1-9 per cent). The proportion of Hj
higher than in the total deaths due to childbearing,

Age distribution—

14:7 per cent) and
ndus in this group is

This series of deaths shows a high proportion of oung primi i
52 per cent of the cases occurred i_n women under 20 yeyo,’rs 0% a%gl:;%lraé;litr
cent. were pregnant for the first time. The figures are shown in tables 33 and
34 and are compared with total deaths due to childbearing,

*

TaBLE 33

Eclampsia deaths by age groups
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Deaths from Eclampsia tn very young women

There were 7 deaths from eclampsia in girls of 14 and 15 -
Calcutte cases and 3 were imported. ' Warning symptoms of tmr:;i: ::::
 presont in four of these, and none reported in three. One case only was seen

by a doctor during pregnancy, but the urine was not exami

was antenatal care raported. Three were cases of a:;rg:;teg;n Ielzl:o 0ase

two of intrapartum eclampsia and two of postpartum elcampsia. Tl m%s;;i

undelivered. These cases do not present any markedly different histories fr

the older women but on account of the early age at which death mun:an
4

their histories are given in brief.
(a) Calcutta Cases

1. A Bengali Brahmin primigravida, aged 14 years. Did h
work_during pregnancy; ob-servec.l purdah. Diet : rice and me:: a: ‘;I/:'h(f;::ll;
occasionally and 1-2 pau milk daily. House fairly clean, 3 persons living i
one badly-ventilated room. g In

Thin and aneemic ; a history of epidemic dro
nancy. No prenatal care or examination of urine durin
admitted to a maternity home at full-term for palpi t“tgiogsm%mgéaknvz:

Oedems and albuminuria present, blood pressure 110 .
antepartum eclampsia ; had eight fits and died mdeHVQrSd}tsmhc)' Developed

2. A Bengali Mohammedan primigrovida, aged 14 . Di
hold work during pregnancy; observed purda,h.g Diet yel::: ari)il dwl}l::aal;:o?:ci
ocoasionally meat and/or fish and less than } pau milk daily.  Family income
less than Rs. 4 per head per month. House fairly clean seven, persons in
2 badly-ventilated rooms. Thin and an@mic; no warning symptz)ms reported
no antenatal care given. Delivered at home by a midwife of a full-term living
child. Fits began one hour after delivery and continued at frequent interva.lsg
Was given an injection of morphia at home and admitted to hospital 15 hour;;

after delivery with cedema of lungs, suppression of urine, bl
80. Died three hours later. ®, blood pressure 110/

3. A Bengali Hindu primigravida, aged 16 years. No work duri
nancy ; obsqrved purd.a.h. Diet : rice and meat and/or fish Ozmi‘:)‘;:lgl Pl‘il’g
pau wilk daily. Family income less than Rs. 4 per head per mont, {I’ous
fairly clean ; 2 persons in one badly-ventilated room. Qedems for 1}. month:
before onset of eclampsia but no antenatal treatment. Admitted to hospital
with ante-partum fits, oedema and albuminuria (blood
died undelivered. ( Pressure 125/100) and

4. A Bengali Hindu primigravida aged 15 years. No w i
nancy; observed purdah. Diet : wheat and ogcasionally ﬁs(;:kagg;.::g :ﬁ?gt,.
1-2 pau milk daily. Family income Rs. 25—40 per month per head Ho:s.
clean, 10 people in 3 well-ventilated rooms. Was seen at least once duri :
pregnancy by a doctor, but urine was not examined. Oedema for a week be.
fore onset of full-term labour. Developed intrapartum fits and was sent to
hospital by & doctor. Comatose on admission, cedema of feet, albuminuria
blood pressure 150/110, Delivared of a living child by forceps. Died cwé
days later,

psy ; diarrhcea during preg-
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(b) Imported cases ) .

5. A Bengali Hindu p imigravida aged 15 years. Oedema (% duration)
in pregnancy. Began labour in the 9th month and dpveloped intrapartum
fits. Admitted to hospital with cedetns and albuminuria, blood pressure 140
(systolic). Membranes ruptured artificially and a living child delivered with
forceps. Had 10 fits during and after labour and died 8 hours after delivery.

6. A Bengali Hindu primigravida, aged 15 years. No history of prenatal
period. Admitted to hospital after delivery of a full-term living child at homo
with postpartum eclampsia. First fit 2 hours after delivery. No edema on
admission, albumen present, blood pressure 130/80. Had 8 fits and died 17
hours after delivery. _

7. A (Bengali) Hindu primigravida, aged 15 years. History of cedema in
pregnancy. Admitted to hospital with eclamptic fits, not in labom} Oedema
and albuminuria, blood pressure 110/65. Membranes ruptured on'‘admission.
Died after a few hours undelivered.
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Eclampsia deaths by gravidity
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The foregoing table shows that 69 per cent. deaths frombclainpsia ocourred
in primigravide. Eclampsia caused one third (33-6 per cent.) of deaths of all
primig avide in the series of deaths due directly to childbearing.

Time of onset of fits—

It is usual to divide eclampsia cases according to the time at which fits
begin. In this series there were53 cases of antepartum eclgmpsia, 33 cases of
intrapartum and 14 cases of postpartum eclampsia. In two cases this infor-
mation was not forthcoming. The incidence of antepartum eclampsia is
‘higher and that of intrapartum lower than has been found in similar investi-
gations carried on in other countries. It seems possible therefore that more
detailed enquiries in our cases would have elicited the information that some
of the intrapartum cases started fits before labour, but that labour had begun
by the time they came under skilled observation. Because of this possible
discrepancy the cases have been divided into two groups only, (a) antepartum
and intrapartum and (b) postpartum.

In the series of 102 cases there were 32 in which death occurred before
delivery. The time of death of the remaining 70 in relation to delivery is
shown in the following table.

TasLe 36
Time of death after delivery in 70 eclampsia cases

—24 1—-3 4—7 1-3
Total _hours days days Weeks
Ante and Intrapartum . . . 56 26 25 . b o
Postpartum . . . . 14 6 4 2 2
Total . 70 32 29 7 2

The effect of the strain of labour on the toxemic mother is clearly shown
by these figures, for 39 per cent of the deaths in the antepartum and intra-
partum group died less than a day after delivery and a further 46 per cent
before three days had passed. In the postpartum group the length of time
between the first fit and death in the six cases dying within 24 hours varied
between 1 hour and 16 hours.

TaBLE 36
Stage of pregnancy at time of death—102 eclampsia cases
T T Ante and Post- Total
Month of pregnancy. intrapartum partum  eclampsia
eclampsia. eclampsia.  deaths,
6th . . . . . 2 B 2
7th T . . . . . - 3 1 4
8th . . . . . . . 156 .. 15
9th . . . . . . . 15 3 18
Full term . . . . . . 48 , 9 57
Unknown . . . . . . 6 1 e6
88 14 102
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The foregoing table shows that more than half of the antepartum and
intrapartum cases developed fits befo e full-term had been reached. Post-
partum eclampsia was less commonly associated with prematurity.

There were 44 imported cases in the eclampsia series and as home visits,
could not be paid to these, our knowledge rega-ding living conditions, diet,
prenatal care and the occurrence of warning symptoms of toxemia, is confined
to the remaining 58 cases. The folowing figures regarding overcrowding and
ventilation, income per head, work during pregnancy and observance of purdah
show that compared with the whole series of deaths from childbearing causes,
(which are the only figures we have for comparison), the eclampsia cases lived
under better hygienic conditions, took a rather more varied die; and were of
a somewhat higher social status than the majority of women who died from
childbearing. This is at least pastly due ¢t the high p opo tin of p imigra-
vide in the eclampsia series; but it seems probable that the newly ma-ried
woman in her first pregnancy, from whom very little if any work seems to be
required in the middle class homes, observing purdah, taking little or no exer-

cise and taking a good diet may be more liable to toxeemia than her more active
less well-fed and socially poorer sister.

TasLe 37
Home conditions
Total deaths
due to
Home conditions. Eclampsia Per cent. ohildbening
cases (per oent).

*Hnuse clean . . . . . 12 20-69 21-60
f@ir . . . . . . 37 63-79 48-26

dirty . . . . . . 8 13-79 28-79
unstated . . . . . 1 1:73 1-36
Overcrowdin, . . . . . 21 36 2T 48-05
No overcrowding . . . . . 37 63-79 60-00
Unstated . . . . . .. . 1-95

Badly ventilated . . . . . " 36 62-07 65-17
Ventilation good . . . . . 22 37-93 34-44
Unstated . . . . . . .. .. 0-39-

TABLE 38
Income per head
Total Rs.4 Rs.10 Rs.26 Rs.650 Rs.60+ Un-
known.

Bolampsia cases . . . 58 7 23 15 3 5 [

Per cent . . . 1207 39:686 25-86 517 8:62 8-62
Total childbearing (excluding ,

, imported) . . . 518 9 243 118 20 33 21
Per oent . . . . 15-37 47-28 22-96 3-80 6-42 498

* Exoluding imported cases,
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TaBLE 39
Work during pregnancy and Purdah
Total
child-
bearing
Eclampsia Per cent (excluding  Per cent
imported)
No work . . . . . . . 18 31:03 114 22-18
}Iouﬂe\rvork . . . . . . . 40 G68-97 390 75-88
Other work . . . . . . . .. .. g (])gﬂ
Not stated . . . . . . . .. .. 2 38
Purdah . . . . . . . 52 89-66 407 79-18
Non-purdah . . . . . . 6 ' 10-34 104 2024
Unstated . . . . . . . " . 3 0-58

The nutrition, of the eclampsia cases, being estimated from questions
asked in most cases of the relatives, can be relied upon very little. But most
of these women were said to have been well-nourished. Amongst the 58 Cal-
cutta cases only 7 were described as ‘thin’, the rest were ‘average’ or ‘fat
and in 2 the information was not forthcoming.

TaBLE 40
Diet
Un-
Total R, R, Ry W, W, W, M, M, M known
l‘—“;lam sin deaths 588 .. 8 1 .. 6 .. 7 28 8 ve
Pornogt . . .. .. 1379 1-73 .. lO-ai Lo 12407 48-28 1379
Total chil bearing 5614 11 102 e T8 3 84 203 b4 9
Porcent . . .. 2.14 19-8¢ 1-75 4-09 3:50 0-58 16-34 39-49 10-51 1-76
TasLE 41
Milk (daily quantity)
Total 0 —3 —1 —2 2 Un-
pau. pau. paw. pau+ stated
ia deaths . . 58 10 14 17 12 5 ..
Ilgzlazﬁzm .eu . . . .. 17-24 24-14 29-31 20-69 8-62 ..
hildbearin . 514 111 120 138 85 36 24
gg:uolei?th?cu . ° . g . e 21.59 23:35 26:85 16-54 7:00 4.67
Antenatal Care

In discussing this very important question of antenatal care in connec-
tion with eclampsia deaths it must be emphasised again that we may not be in
possession of all the factsin every case. Information for example regarding the
oxamination of the urine might only have been cm:rectly obtained if the
women herself could have been questioned, for hosplt_al out-patient ard dis-
pensary records of these cases have often not been available and except when
doctor could be visited or the hospital in-patiert notes consulted, the re-
lations statements have had to be accepted. In respect of the toxsemias how-

ever especially careful questioning with regard to antenatal care was carried
M/N12DGHS
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out and it is believed that the facts

presented are a fair representation of
what actually happened. :

The information shows that in 58 eclampsia cases in which home visits
were paid only 18 (or 31 per cent) had been ‘seen’ by a doctor or had attended
a dispensary or hospital during the antenatal period, and of these 18 only 3
had their urine examined, and only one had urine examination dore on several

occasions. In this last case the advice which was given when albumen was found
in the urine, was not followed by the patient.

The small number of women who sought advice in pregnancy is the more
remarkable when we consider the time of onset of symptoms of toxamia in
these cases, and leads one to the conclusion that the presence of oedema in
pregnancy is considered of little importance in Calcutta. This fact was repeatedly
commented on by the investigators as a result of their home visiting.
When the relations of a woman who had suffered from oedema in pregnancy
were asked why she had not seen a doctor or gone to hospital, they replied that
swelling was an ordinary thing for a woman to have during pregnancy es-
pecially in the first pregnancy. In ore house to which a visit was paid on ac-
count of a maternal death associated with oedema which bed lately occurred,
another pregnant woman was found suffering from the same symptoms. Even
in his cese the relations said that they had not thought it necessary to get treat-
ment for her.

This attitude is probably partly due to the prevalence in Calcutta of
ansemia, epidemic dropsy ard other diseases associated with swelling of feet,
but it demonstrates the need for an educational campaign in order that the
public may realise the dangers of this condition in pregnancy especially when
it occurs in primigravide.

Warning symptoms of toxacmia

.. In B0 of the 58 Calcutta cases there were warning symptoms reported, and
1t is probable thet in othersa more complete history would have revealed that
the number was even larger. These warning symptoms were as follows;—

Oedema . . . . . . . . . 45 cases
Headnche and vomiting . . . . . »
Vomiting . . . . . . . . . 1 cane
Headache . . . . . . 1,

50
No warning symptoms . . . R . . . 8 (13-89%)

H8

The duration of the wamning oedema in the 45 cases in which it was pre-
sent is shown below. In 41 per cent of these cases oedema had been present for
nearly a month or longer before eclampsia occurred, and in 31 per cent of
cases the oedema was said to have been present tor less than 2 weeks. These

times are very apl)r()ximate and the duration was almost certainly longer than
was stated by the relatives of the woman after death.

Duration of Oedcma before Onset of Eclampsia

Total —1 week —2 weeks —3 weeks —1 month —2 months ~STmonthe Un.
oases known
45 10 3 12 s 4 s
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lcutta deaths from eclampsia 13-8 per cent were or were re-
porttgif :gl (‘:)ec ?fl(:lmina%ing’ i.e. the condition developed without warning. If
illness of under a week are included this number is 39 per cent. But it is pro-
bable that if more exact information had been forthcoming this figure would
have been found to be lower. and in any case 1t will be recognised that ade-
quate antenatal supervision- had 1t }{cgn given, would in some of tl.lese.cals)es
have resulted in the detection of a rising blood pressure, or albl}mlnurlad e-
fore subjective symptoms sufficienly matked to have been hnotlceddan thrt?-
membered by the relatives of the woman after the death, had made their
appearance.

The apathy which was so noticcable in the reaction of the patient mld Eﬁr
relatives towards warning symptoms of gclsmmps1a is in marked con'cl:a,stt oh e
energy which was shown in getting skilled treatment for the pat1e1t1 fw en
eclampsia developed. In the whole eclampsia series, 92 per cen :d ca_,:ﬁ
received institutional treatment, a very high proportion n}deed, 9omprzl‘),1l'1 vin ,
institutional treatment given to total deaths due to childbearing. The place
of treatment is shown below.

Place of treatment of 102 cclampsia cases
Total Home  Hospitib Matornity Unknown

Homo
o o : 27 3 1
Undelivered enses . R . "7%‘2) '17 R : !
Doelivored casos . . . . o

to2 8 87 i 2

On account of the fact that so many cases of e.c]nmpsin were admitted to
hospitals for treatment a certain amount of information was avoilable regarding
the condition of the patients after onset of the fits ard had occurred.

Ocdema was mentiored as pretert in b3 of the total 102 cases (irformation
lackirg ir mary cases) and it is probable that the rumber was much larger
than this. The condition of the urine showed the following:—

Cases
. . 86
Albumen present . . . . . . . : 5
Suppression of urine . . . . . . : 3
Albumen absent . . . . . . . ' : 2
Urine not examined or no report . . . . _ 2
102

' ing in 88 of the 102
ecord of at least one blood pressure readirgin (
cases:r }:I?;:: Yliil;h{;slt‘s figures recorded in cach case are shown in the following
table:—

Blood Pressure in 88 Eclampsia Deaths

Systolic ' Dinastolic
- 0 —80 —100 1004 Unre-
2h —;,::10 —;:Zxﬁ —xfr?x( ) 12m?1+ mm. mm. mm. corded
mm, . .
15 32 28 10 3 12 32 39 5

*7 admitted after dolivery at homo,
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Very high blood preséures werevnot num i

erous but
was only one record made, ard this sometimes whep, :ﬁ;n;:‘:az tcases tl_lere
delivered, or monbu'nd, 1t 18 possible that higher figures may have. was just
other stages of the disease. The highest systolic pressure reported, Ocrred af
the highest diastolic 150 mm. P was 210 and

Method of delivery.

Rupture of membrares to irduce labou
. res r was performed i i
series. Forceps were applied in 28 of the 70 cases (4(1; per ceﬁ)ﬁ%hﬁﬁ«alﬂvg;

was effected. Craniotomy was performed in 5 ard in ope case of contracted

pelvis a lower segment Camsarean section w i

: . . was dore. Delive
neous in 52 per cent cases in which delivery Occurredebefo If;ll(\i'er{h was sponta-
Fate of the infant. i

. . d 2 e Cases in
m

the eclampsia series was 58 per cent.
There were no twin pregnancies in this series of eclampsia deaths
ALBUMINURIA : 24 DEATHS .

Albumiruria without convulsi
bumiry rvulsio i :
been divided into three groups, s ooeumed in 24 cases. The deaths have

Pre-eclamptic toxemia

Albuminuria with s ia h : : .
Pyelo-nephritis everf, anemia , e e %(3)
. B . . ) 1
————————
24

———

Pre~-cclamptic toxaemia
| —10 d
These cases showed & hist e

reading. The highest blood pressure reported

examiration, but i iver, includi ;
’ 1 0, case was regular preratal care carried 01111’;1 mila ur']’:;i
. Hospi

pituitrin without proper examinati abour which was t
. . n . 8 treated
mia. The history was as fol]ows:atlon of the by

A Hindu 3-para, aged 17 years, (1st pre

1934', 2rd pregnan, 1
borr. child). The tc}'7 7935,
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Many avoidable factors were present in this case. Lack of antenala care
in the course of which pelvic contraction. and the toxemia should have been
discovered; lack of skill and error of judgement at the time cf labour in the
use of pituitrin in & case of toxmia with disproportion; and finally the delay
in sending the case to hospital.

Albuminuria and Anaemis—13 cases

These cases were severely ansmic women but as marked signs of toxemia
were presint they have been put ‘into this group. It is impostible to say
how much the an@mia of the toxemia was the importent factor in causing
death or whether chronic renal disease was the urderlyirg condition. The
blood pressure was raised in all cases in which it was reported (except one taken
just following delivery) and albumen was present in large quantity. Death
occurred before delivery in b of the 13 cases.

Pyelo-nephritis—1 case

A 7-para with a history of epidemic dropsy, had oedema for 3} months and:
latterly headache and vomiting. She was treated at home by a private doctor
who said t}:at the urine contained much albumen and pus. She died undelivered

at the 8th month.
OTHER TOXZEMIAS OF PREGNANCY—15 DEATHS

(4 imported cases) .
The group, “other toxemias of pregnancy” includes 11 deaths from
hyperemesis gravidarum and 4 others.
Hyperemesis : 11 deaths

There were 6 Hindus, 3 Mobammedans and 2 Anglo-Indians, who died of
hyperemesis; 4 were primigravide and 7 were multipare. Two of the multi-
para gave histories of excessive vomiting in previous pregnanrcies. The ages
of these women lay between 14 and 35 years. In other countries, hyperemesis
gravidarum tends to occur more frequently amongst women of higher social
status. These casesare very few, but excluding imported cases, the family of
one was described as rich, of three as fairly well-off and of three as poor.

The duration of symptoms was not recorded inall cases. The stage of
pregnancy at the time of death was the 2nd month in three, the 3rd month in
three, the 4th month in 1, the 5th month in two, full term in one and unrecor-

ded in one.

Oedema was present in two cases, in one of which the woman was very
anemic. Albumen was detected in 4, was stated to be absent in 3; others no
record. The blood pressure was only reported in 1 case and was not high.

Treatment was given by doctors at home or in hospitals to all these wo-
men, except one who died at home without beirg seen by any doctor. Five
were treated entirely at home of whom 3 aborted spontaneously and two died
undelivered. Five were admitted to hospitals of whom 1 aborted spontaneously,
2 were induced by insertion of a tent followed by évacuation of the uterus, and

2 died undelivered. . _
A relapse after previous remission of symptoms, which has been mention
ed as particularly dangerous in other maternal mortality series of deaths fron.
nyperemesis occurred in one case in our series: an Anglo-Indian patient
para 5, was admitted to a hospital in the 3rd month of pregnancy for exces
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sive vomiting. Bhe left hospital against

lef advice and was treated at home. After
2 months the vomiting became worse again and she was re-admitted with

jaundice and died the following day undelivered.

_ There was one case of excessive vomiting in connection with full-term
delivery. The patient was & Hindu aged only 14 years pregnancy was said
to be normal until the ninth month when she was admitted to hospital with
fever, vomiting and a_bdommal pamn and discharged better after 4 days. At
full-term she was de!lvered normally at hcme of a living child. Vomiting
began a]rpost immediately after delivery and she was admitted to hospital
thefollowing day. There the spleen was found to be palpable, the blood pres-
sure 124/98, albumen, a trace. There was no oedema and no jaundice. Persis-
tent vomiting continued and after 4 days the patient died, no diagnosis having
been made. The blood examination for malaria was negative,

. The remainirg 4 cases which have been included in this group were 3 in
which jaurdice was the prominent symptom and 1 in which high blood pres-
sure and a trace of albumen in the urine was the only abnormal finding,.

A summary of the history in these cases follows:—
1. Hindu primigravida aged 16, 8 month i
hospital with. i 8 pregnant, was admitted to

. ice duration not stated. A} g
n the urine. She wa, o pamen was M thoes

hoursiater. 8 delivered of a stillborn infant and died three

Dot ;uﬂ‘ering from jaundice
a doctor at ;
trace of albumen. A stil]bor};l oy ome. Urine showed a

. child was deli
the patient died 18 houss later. a8 delivered normally but

3. Hindu 2-gravida aged 17, 7 months
dimness of vision for 1

child and died the following day.
No post mortem examinations were carried !
I S out
no diagnosis other than ‘toxsemia of pregnancy’ wasu;n?xgz of these casen and
Acute yellow atrophy is :

a possible, diagnosis in the jaundiced
1 i . cas
the information was too meagre to justify such a conclusim]) es, but

ThTHROMBOSIS, EMBOLISM AND SUDDEN DEATH-11 DEATHS
J\ere Was very meagre evidence for the cause of death i
cases in this group. No post mortemswere carried out. Al?athelgeii;(;rﬁlccolfr:le]s
within a few days of delivery, the Symptoms were said to have developed sud-
denly without warning and the patient died shortly afterwards
Death took place in hospital 'in b c;a.ses and i i i
I > the d ¢ ’
was made. The Temaining 6 cases were delivered and d]izcglnzsligrﬂxeen’;}});hsz-
tendanceat the time of delivery at home were a midwife in 1 and dais | b
- and in only one c{ the 6 cases was a d ki

octor present before death.
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Hospital deaths diagnosed as due to ‘Embolism’

1. A Hindu 4-gravida, healthy in pregnancy was admitted to hospital with
a transverse presentation. Internal version was done. Six hours later she

suddenly became cyanosed, developed acute respiratory distress and died after
20 minutes.

2. A Hindu 1-gravida was admitted to hospital with disproportion after
examination by a midwife outside. She was delivered with forceps. There
was fever on the 3rd day and on t.hc 4th day she suddenly complained of pre-
cordial pain and dyspneea and died 3} hours later.

3. A Hindu 2-gravida, anaemic, had a normal delivery in hospital. Two

days later she suddenly developed cyanosis and respiratory distress and died
after an hour. ‘

4. A Hindu 6-gravida was admitted to hospital for incomplete 5§ months
abortion. She had been suffering from dysentery and had an enlarged spleen.
The uterus was evacuated. Heamorrhage was considerable but there was said

to be no sepsis. On the 4th day she had a sudden convulsion, became un-
conscious and died shortly afterwards.

5. A Mohammedan 2-para, anaemic, was delivered at home by a midwife
and admitted to hospital on the 2nd day on account of fever. She died the
same day and was thought to be case of embolism. The history suggests
that ansmia and the shock of transfer to hospital may have caused sudden

heart failure, but as information regarding the case was very limited the diagno-
sis made in the hospital has been adopted.

‘Sudden death’ at home

One of these cases developed signs of femoral thrombosis on the day of
delivery, the leg becoming swollen and painful. A doctor saw this patient and
contrary to his advice she got up and walked. She complained of sudden very
acute distress and died after a few minutes. .

The information regarding the remaining five cases was not sufficient to
make a diagnosis of anything but ‘sudden de»:th’. But dais and relations pre-
gsent at the time of delivery stated .tha.t labour in each case was eas andy 1 crmal
and there was no excess of bleeding and that suddenly a few hours or days

after delivery the women had a sudden attack of acute distress and died within
a few minutes.

ACCIDENTS OF LABOUR : 26 DEATHS
(11 imported cases)

This is a group of cases in which death was caused by the shock of labour
itself. Most were associated with difficult labour but a few occurred in cornec-
tion with spontaneous deliver'y. Th.e total represents on_ly 371 per cent of
the deaths due directly to childbearing, a small number in proportion to the
frequency of this cause of death found in other maternal mortality surveys.
Obstructed labour is not common in Caleutta; disproportion is less often met
with than in many parts of India and osteomalacic pelvic deformities are
almost unknown outside the Marwari community. The incidence of osteo-
malacia amongst Marwari women in Calcutta is worthy of c_loser study and a
consideration of their living conditions, habits ard diet mlght throyv more
light on the causation of the disease. Not only osteomalacia but rickets in
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childhood are common in this community with the result that pelvic deformities

are often met with. There were 2 deaths from obstructed labour in Marwari
women with a history of osteomalacia

_ The. cases in this group fall into two groups: those in which death occurred

In association with difficult labour (19 cases) and deaths from shock after

spontaneous delivery (7 cases)
Difficult labour—19 deaths

There were 17 Hindus and 2 Mohammedans in this group.

Ten cases were imported and nearly all of these were brought to Calcutta
very late in labour; all but one died less than 24 hours after admission to hospital.

There were 3 primigravide and 16 multiparm, and more than half the
deaths occurred between 25 and 35 years of age. All were delivered in hospi-
tals. Malpresentation or disproportion were Present in 16 cases, prolorged

labour due to either inertia or disproportion in 2 and carcinoma of cervix in

onl;al. The causes of difficulty at the time of labour are shown in the following
table:—

Contracted pelvis

Transverse or breech ;
Hydrocephalus 9
Large footus . . 1
Obstructed labour : 7 cause
Uterir}e inertia 4
Carcinoma of cervix f
————
19
———

Ruptured Uterus

Therlt)a were 4 cases in- which the uterus ru
occurred before admission to hospitaland in 1 the time of rupture w.
The first three were imported cases of obstructed labour, oIr)).e due iziogl;fi?:)l:
cephallg feotus, the second to transverse presentation and the third to contract-
ed pelvis. The Calcutta case wag o Marwari woman, 3-gravida with a histor
of a normal first labour and a prolonged second labour which resulted in ch
- birth of a stillborn child. At the time of the third delivery she was seen at

home by a midwife, who sent her to hospital, where sh i
hours after labour began. The child wag (ﬁalivéred ith foroeps ool 24

ptured. In 3 rupture haq

table:—
Camsarean Section.

Classical .

Lower segment , . . 4

Camsarean hystercctomy . 2
Decapitation . . . . . 1
Craniotomy . . . 1
Extraction of fetus . 1
Forceps . . . 1
Packing of ruptured uterus f
Died undelivered . . h

. g
* 19
+ : i
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Cesarean Section: 7 cases
The woman who was delivered by Ceesarean hystercctomy was a case of

carcinoma of cervix admitted to hospital before labour began. 8he died of
ter delivery.
ShOCII(n %hg Zycsasii (e)n whom (ﬁassical Ceosarean was performed, the membranes
were not ruptured on admission to ho.splt;.al. The operation was performed
after trial labour in 1 and for disproportion in the other 3. The lower segment
operation was performed in 2 cases after prolonged labour and death occurred
from shock. Spontaneous Delivery bhe shock of I bk
en (all Hindus) who died from the shoc of labour whie

was ;1(1’(:‘1‘&::;‘3: wi)tnllseerfls likely that more complete informat.mn might have
revealed other reasons for death. In the case of E?, health during pregnancy
was said to have been poor, 3 were somewhat angmic (of whom 2 had oed'ema),
1 had suffered from asthma and another had fever in the week before dellve?y,
but none of these conditions seemed to ?e sufficient to cause death which
occurred, in all cases but one, less t,h:.m 26 hours'aftgr de!lvery. .

The place of delivery was at home in 3, in hospitalin 2, in a maternity home
in 1 and in a taxi on the way to hospital in 1. T}}e attendqntg were relatives
in 2, a midwife in 1, a hospital in 2 and & maternity home in 1. o

’The 2 cases attended by relatives were said to hnve_ been precipitate
labours. The third case suff.red from asthma and was smq to llmve. had a
prolonged labour in a maternity home. Somewhat excessive b egdlpg was
mentioned in the fourth case, a woman vyho also had fever before a}(limlzi‘u;ln and
a blood pressure of 154 systolic, and died half an hour ]ate}:‘. 'I]‘ e td c{;,gg
delivered at home by a dai had a retained placenta, but t'g relatives denie
bleeding. A doctor was called and flttcmpted removal w1t.hou!; success and
she was evontually admitted to hospital, but was by that time in a very low
condition and died almost immediately “-llt,h the placenta still undelivered.
If the history in this case can be relied upon it may hm{e been acase of placenta
accreta. The sixth case was one of trlplet.s. Labour in hospital was spontan?-

b t;'ra.ther prolonged and the patient died of shock 18 hours later. Toxmmia
wa: l} factor ; the blood pressure was 160/95 and there was oadexpa, but
:Easul;i:a :vas free ;'rom albumen. The history of t.he 7th case was a partlcul_arly
strange one. A multigravida whosq l}ealth .durmg pregnancy was desclrlbed
as good a8 delivered normally of a living child by a trained midwife. Almo‘st
immediately after delivery she complained of s}xd(’len severe abgomm? pain
which the midwife thought was due to ‘after pains’ and gave a ose of ergot.

i s not relieved so a doctor was called. In the meantime a hot
The pain t;‘iv y was given by the midwife and this rellgved the pain somewhat
ot bottlg midugtes. The doctor arrived and examined the patient and the
f(;r ab(t)': nd could find no cause for the pain. Hegave pituitrin and ergot.
g‘ﬁ:e;ainaincreased and the woman died 6 hourr;;f;erp(;%;gghlm STATE
OTHER IFIED CONDITIONS OF : .

' OR UNSPEC 10 DEATHS § o

i i om puerperal insanity. € woman was a

This %;:ug_m:ll‘:d:;eh %?)a:viiltgra hiStorypof insanity afte}' a previous la.bou'r.
gn(;h:ﬁelivnereg no;mally by a dai at home, developed signs 011: acute mania
and was admitted to hospital on the day followiyg ab‘&ur. She died three

days later. '

»
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The remaining 9 cases are a miscellaneous group in which the cause of
death was unknown. In one information was withheld; in the others it was
8o incomplete that it has not been possible to assign them to any of the fore-
going groups and they have been entered here as ‘child-birth unqualified’.
Buch evidence as was forthcoming suggested that the cause of death was
directly due to childbearing and not to an intercurrent disease. All but one
died at home and four were seen by no doctor before death. The one who
was admitted to hospital died undelivered in the first stage of labour and no
diagnosis was made.

ANZEMIA—165 DEATHS

41 Imported Cases

Deaths which have been classed as due to ansmia per se represent 23-53

per cent of deaths due directly to childbearing and next to sepsis were the

most frequent cause of maternal death in Calcutta. The importance of

an®mia is far greater than these figures show for deaths have been assigned to
this group only when no other cause of death such as

sepsis, toxwmmin, or
heemorrhage was present, and there are many deaths from such cuuses in
which an®mia was an important, perhaps the most important, contributing
factor,

There were 123 Hindus, 36 Mohammedans, 5 Indian Christians and 1
Anglo-Indian in this group, 41 cases were imported from outside Calcutta.

Angmia caused death at all periods of the childbearing life and the distri-
bution of deaths by age differed little from that of all deaths due to childbearing,
(Table 42), but there were somewhat fewer deaths under 20 years.

TaBLE 42
Anemia deaths, distribution by age periods

Age  —15  —20 23

Un-
5 —30 —36 —40 —4h 445 known
Anemia . . 165 21 b6 36 23 14 3 1 11
Per cent . 12-73  33-94  91.82 13-94 8-48 1-82 060 6-67
Total deaths due to child-
bearing . . 701 5 147 192 143 104 56 22 1 3l
Percent, . . 0-71  20-97 27.39 20-40 14-84 799 314 0-14 4-42
There were as man

y & 28 deaths from ansmia in primigravide but the
largest number occurred in women pregnant for the 3rd time. (Table 43).

TaBLE 43
Anemia deaths by gravidity
No. of 1 2 3 4 [ t 7 8 M 10 1oty Un.
g:«;gcy known
An®mia . 165 28 33 36 23‘*473—“‘5—‘“—3 o 4 7 7 o o 5 B
Per cent 16-96 20-00 21-82 1394 7.88 3:03 1-82 2.43 4.94 303 4-85
Childbearing . 701 207 113 l_.l(;w 64 48 28 24 23 .-—]0 8 20 26
Per cont 20-53 16-12 1712 9:42 6-85 3.gp :

3-42 3.28 9.y
In this series of deaths 10 per cent occurred in co

of less than six months duration, 42 per cent with
emaining with full-term pregnancy (or unstated).
ancy at delivery (or death, if undelivered) is shown

114 285 3.57
Nnection with pregnancy
Premature births and the
The duration of preg-
In Table 44.

-
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TABLE 44
Anemia deaths, duration of pregnancy in months

Months pregnant . . 3 4 05 6 T 8 9 full term unstated
on . .

Total 165 .1 1 4 12 23 27 20 a7 10

Home Conditions

The home conditions of women who died from argmia were on th?b wsxolﬁ
rather more unsatisfactory than those of total childbearing causpscou z:m
degrees of sociul status were represented. Overcrowding was mgx:;cribe on
than in the whole series and a larger proportion of horpegl were Jearibed as
dirty, but ventilation, water supply and drainage were simi ;Lr‘;n pe?ep; rtion to
those of the whole serics. The figures relating to these facts r y
Calcutta cases (124 deaths).

TABLE 4D
Anemia deaths. Overcrowding (excluding imported cases)

Total Over- No aver-  Unstated
crowding  crowding

. 124 7 4h 4
Anmmiat(lonths . . . . . . - G0 85-20 305
Per oent . . . . . . .
T ' N 514 247 2567 10
Total childbearing deaths . . . . > noo oo "
Por cent . . . . . . .

Those women who observed purdah were not more numerous amongst
the ansmia cases than in the total series.

TaBLE 46
Anamia deaths. Observation of purdak (excluding imported cases)

Total Purdah Non- Unstated

purdah
124 95 28 1
Angpmin deaths . . . . . .- - 76-61 9258 0-8l
Per cent . . . . . .
Total chi 514 407 104 3
Total childbearing deaths . . . : - 70.18 e 0-58
Por cont . . . . . .

i d and the diet and milk taken during pregnancy
h w'f(};en;n::;llfe(f ((alriﬂ‘}:;:nc:s from those of childbearing deaths as a whole.
showe

Course of pregnancy

i in accurate information regarding the duration of

I8 was.dlff:;‘l: (t:; z(::zt:r]r?iaa?bcecause of the insidious onset of .the disease

symptor}ls tl‘,!:;hat fn many cases reports of the relatives were !;he main source‘ of

?.nd the o Oedema was reported to have been present 1n _137 cases, ‘no

|nforma|’tlpn-11 (unknown 17).  The duration of cedema was sul(.l to have b_een

Td%mr;onl?hs in 46 c;Lses and 1-—3 weeks in 15 cases, in the remaining the time
was not stated.
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Other abnormal conditions which were r

. ! i eported to h i
pregnancy were mainly gastro-intestinal ; dysgntery 11 ::: ‘.)Ccu.rred during
stomatitis 10, excessive vomiting 10, heematemesis | fevere;;’ diarthess. 25,

Whether these symptoms accompanied or preceded the ansmmia it w
4 a8

not possible to ascertain. The association between disrrhee
and an®mia in pregnancy has been mentioned earlier han

There was a history of enlarged liver i
_ and spl i
alone in 2 and enlarged spleen in 1 case. B?E; (:;n s:)Ir]ni (:)i;'s?tsh’ onlarged liver
never examined by a doctor before death this js without doﬁﬁ?tcaseﬂ wlerc
an under-

stagement Antenatal care.

d dyeentery

An aptenata,l examination which included t,
one occasion was reported to have been given to
group, 18 of whom were attended by doctors at
13 went to hospital for in or out-patient treat
n;aﬂermty home. Inaddition to these, a further
at home or at a hospital at some tim,e duri

ba uring t i
but no examination of the urine was said togha}\:: f)z:;s;;g jheir preguancy.
. 3 . e.
o Ot(}_’}l::? gf.:n&?mm as'soglated with a}buminuria and high blood
efinite signs pointing to tox@mia, have been classified in (t)h tpl‘OSsuro
e toxem'a

of pregnancy groups but it was often very difficult to know whether t} .
ner the cage

was primarily an ansmia with albumen in the later stages, which 1
. ) commonly

pregnancy associated with severe

esting of the urine on at least
only 32 women in the anem's
home or at o dispensary, while
ment and 1 was treated at a
37 women were seen by doctors

i8 80 little un@erstood that in dealing with i i
f)ae::ei;}f:; imli;{:((li gon}(llitiqns give ri;;e to grcel:t? S(;fiif%zz?:y(;i;gvntfﬁznlt%mth by
been inv cug:iﬁca tlit(]m (l)lipltals. It is inevitable thercfore that i: v ha'w
: ' have been made and that there h gur sories
lapprng of the an®mia and toxemis groups ® s been some over-
herq was a record of urine examination L ;lurin
(:';:bgﬂ; (1in 57 cesesin this series and in 38 of these
Labour.

Death occurred before delivery j
! ] in 26 i
hospitals or maternity homes forytr%tmce&:)stes of which 16 were admitteq to

g pregnancy or at the t
ime
a.trgce or more of nlbumc;

Ths place of delivery of the remainj
. . mal .
n §2 and in a maternity home in 6 2:;%313?";&8 at hompo i
delivery at home was as folllows :— lown 2),

n 69, in hospital
The attendant at

Attendant at del;
Relatives . . elwery at home

Dais . . . . . R
Midwives . . ] . ) : . . . ; ’ : 18
Doctor . . . . . ; ) . . . . : : 30
Unknown . . . .o ’ ) : . . . ) i
. . 0
84y

There were 12 women who died with, i )
_ t
or after delivery, and 6 who were seen 3:1“261“8 seen by a doctor ejther before

between the time of delivery and death. TheginI:;irsig:lf;:1 (c)fxs?t“ : le(:re nob teen
. t o1 the Bymptoms

- was mentioned in B cases.

-
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that many of tha women who suffer from this condition
ar but less severe symptoms in & previous pregnancy and
above all the popular idea that swelling of the feet apd increasing pallor are
common happenings in pregnancy (as indeed they are in Calcutta), doubtless
contributed to the failure to get treatment in so many cases. Apart from
those who were never seen by a doctor at any time, there were many who were
admitted to hosgital far too late for treatment to be effective, or who were
geen by doctors at home only just before death.

Delivery of the feetus was 8 ontaneous .in all cases but 2, in one of Whl:ch
forceps were applied and in the other craniotomy performed. Difficulty with
the expulsion of the placenta was mentioned in 7 cases. Excessive bleeding

There were 5 cases of twins, a proportion consider-
ably higher than the normal incidence and an indication of the increased risk
of anmmia in multiple pregnancy.

Consideration of the time of death in relation to delivery shows how badly
the severely anmmic woman stands the gtrain of labour. Almost half the
deaths in delivered cases occurred within 3 days after labour, and 36 of these
took place within 24 hours of delivery.

TaBLE 47
Anamia deaths. Time of death after delivery

Total Cases —24 1—-3 3—4 12 H—d 12 2+—3  Un.
. lus. days  days wocks weoks months months known

12 17 10 20 13 3

of anemis, the fact
have experienced simil

139 36 28
Pathological reports
Far too little information was forthcoming in most of these cases for any
conclusion to be reached as to the type or cause of the anemia. Hemoglobin
estimations were made in 60 cases, but the methods varied and in many only
the Tallquisvt method was used.
Red blood cell counts were done in 55 cases. A summary of the findings
iven helow. When more than one report was available, the lowest has

is g
been taken. ' '
Red blood cell counts per cmm. in 55 anemia deaths
Total —1 million -—2 milliou\ —38 million
56 28 25 2
Hamoglobin estimations in 60 ancmia deaths
Totarl . . . 10 11--20 21—39 3140 41—350
per cent per cent per cent per cont per cent
or less
. 8 33 14 4 1

Thore were b4 cases in which both the hemoglobin and the red blood
d in these the colour index was above 1 in 19 cases,
below 1 in 31 and equal to 1 in 4 cases. Different methods of technique and
rough hrmoglobin estimations vitiate theso figures and no correct idea can
be gained from them regarding the relative prevalence of the macrocytic and
microcytic types of anwmia in causing matornal death in Calcutta.
Examination of the fwces was reported in only 9 cases and in 2 of these
ankylostoma duodenale was present. 1t is therefore impossible to say how far

count was recorded an
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ankylostomiasis is a factor in causing anwemia d T .
gators have found if to be small. 8 eaths in this city. Other investi-

Treatment.

Information regarding treatment was i

; ) not suffi ;
cussion to be WOI’thWh:lle except to emphasise tl}lmtc lini); Ilt:::(!;lpleto for dis-
of a very casual and intermittent nature in most cases Th 1 avo boon
fall}lre to realise the necessity for urgent and " ere was marked
period before dehvery'. In addition to iron and liver preparati i
used, but often only in useless quantities, blood transfu&l:io ore ghean xe
cases, and injections of whole blood in severa] others. At sgs o st e In 2
nancy, labour or the puerperum, 51 per cent of the wom me stage of prog-
anemia were admitted to institutions for treatment o Who diod from

Apart from dealing with stiologic .

: , al fa :

preventing maternal deaths from anm%xllia is b;tz;sr,l the most, effactive way of

care, including the provision of sufficient beds for y and untomitting antonatal

treatment can be carried out in the limited tim?‘:re cases 80 that intensive

, hich remains before th
be regular and unremitting is shown b?%i }:ﬁg&? That antenatal care musz
who was healthy when examined at an antenatal ri:gli;?sq fistory of u woman
pregnancy and died of an®mia 2 months later ©in tho 7th month of

A Hindu, 2-gravida, aged 18 isi '

) vida, years, visited
1936. She gave a history of swelling of the bogy?&fgm cifntm on May Lt
but when‘seen she was well nourished, 18 her first Pregnancy

not a .
cedema. The uterus was the size of 26 weok£pg]1::2l};;:.mm‘° and had no
except that a trace of albumen was found in the 1008 were negative

was 115/60. A month later she was followed y urine. Tho blood pressure

and was at that time found to be anmmijc wit P bya health visitor at home

cent. The urine contained albumen. She h globin 10 per
admission and died a few hours after deli:gr;’egun labour the day follow?ng

.

In 2 months this woman had passed fro
m
to one of the. most extreme anmmia, Duringat;ti:t:i(l)nfeag}?uently good health
which any history could be obtained were edema whi ;’lonly symptoms of
for at least a §n0nth, and diarrheea which develo eci d o had been prosent
led to her being taken to hospital. ped during the last week and

) Fate of the I
The foetal mortality (including abortioza:;

1 per cent. This is largely due to the number of pd undelivered cases)

Tance 48 remature births, was
Born nlilv605 Anwmm deaths. Fate Of the inf ant
B o lE pbortion) T
Unkyown . : 26
-

. | (including 5 paire of twinls.;o

intensive treatment .in the
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CHAPTER 1I .
1,—Maternal deaths from associated diseases : 186 cases
Tuberculosis »77 deaths

Tuberculosis was the most frequent cause in the group of maternal deaths
due to diseases associated with childbearing. The number of women whose
tuberculosis was aggravated by childbearing and who died as a result during
the year was very much larger than these figures show, but in accordance with
the method chosen for the selection of maternal deaths in this enquiry, only
those cases have been included in which either death occurred during preg-
nancy or the puerperium or symptoms were first noticed during this period.
There were 77 deaths which fulfilled these conditions.

Thero were 7 cases diagnosed as abdominal tuberculosis, the remaining
were the pulmonary form of the disease.

In this series there were 39 Hindus (50-65 per cent), 36 Mohammedans
(46-75 per cent) and 2 Indian Christians (2+60 per cent). The proportion of
Mohammedans amongst women who dicd of tuberculosis associated with
ptegnancy was considerably higher than the proportion of Mohammedans
amongst women who died from maternal deaths due to all causes during the
period of the enquiry, and was also higher than the proportion of Moham-
medans amongst total registered births (s.e. the population at risk) during the
period of the enquiry (page 20). ‘

Poverty, overcrowding, lack of cleanliness, bad ventilation and drainage,
were all high in proportion in this series. More than half the families to which
these women belonged lived in only one room and the average number in family
of the whole series of cases was 5 persons including children.

The distribution by age and gravidity is shown in Tables 49 and 50 and
compared with that of total maternal deaths. It was found that 54 per cent
of the deaths from tnberculosis occurred hetween the ages of 15 and 25 years
and 75 per cent in association with the first, second and third pregnancies.

TaBLE 49
Distribution by age

Un-

Total —15 —20 -—25 —30 -~—35 —40 —45 454 known

Tuboroulosis deaths . 77 .. 19 23 14 12 & 2 .. 1

Per comt . . A "' 94.68 29-87 18-18 15:68 7-79 2:60 .. 1:30

Total maternal deaths . 887 8 186 243 182 134 72 25 1 36

Per cont . . J . 0-90 20-97 27-40 20-52 15-11 8-12 2-81 0-11 4-08
TasLE 50

Distribution by gravidity

Un-
Totsl 1 ° 3 4 5 6 T 8 9 10 104 known
—————— p—
Tubereu. 77 3 23 12 3 7 1 2 4 1 1
08is )
deaths,

Percont. .. 29.87 20-87 15-58 3:90 9-09 1:30 2-60 5-19 1-30 1-30
otal ma-

ternal 887 2¢2 151 149 71 a6 37 29 32
deaths

tS
13

10 24 28

Porcont .. 29.54 17-02 16-80 8-68 7-44 4-17 3-27 3-61 243 1-13 2.70 3-18
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Health before pregnancy was said to have been good in 55, poor in 10 and
bad in 7 (unknown 5). Health during pregnancy, or during the latter part of
it was in nearly all cases poor or bad. The duration of symptoms was not
obtained in all, but cough and fever were complained of for several months
before delivery in the majority of cases. Regular antenatal care was reported
* in 15 cases in this series, while 33 other women were seen by a doctor or attended

& hospital at some time during pregnancy; 28 were seen by no doctor at all,
although, some of these took medicine at home; (unknown 1).

The duration of pregnancy at the time of delivery (or death if undelivered)

is shown in Table 51. There werea large number of premature deliveries in
this series of deaths.

TaBLe 51
Duration of Pregnancy
Total months— . . 3 4 5 6 7 8 0 ( ‘
Deaths 77 . . 1 9 3 3 10 W . !“; Unkmmln.

The place of delivery was at home in 50 cases, in hospitals in 15 and in
maternity homes in 5 cases; 7 died undelivered. '

The infant.was born alive .in 41 cases, was stillborn in 26 cases and the
pregnancy terminated by abortion, or death occurred before delivery, in 10.

The total feetal and neonatal mortality in this series was 72 per cent.

There is no institution in Calcutta which provides for the special antena-
tal and intranatal treatment of tuberculous women. The maternity hospitals

and wards have no arrangemonts for isolation and prolonged in-patient treat-
ment of such cases and so in the interest of their other patients do not admit

them, except unknowingly or in emergency. The result of this is that the care
of the mother with tuberculosis is one of the most difficult problems in mater-
nal welfare work in this city. The condition of the family with limited means
in which the newly-delivered mother is struggling against advancing tubercu-
losis is truly pitiable. The home becomes neglected, the food is not properly
prepared and the children have every opportunity of developing the disease
and adding to the sickness in the house. The newly-born infant of ten dies
(in this series 50°per cent infants born alive had died at the time of investiga-

tiolxl1) eithe;'1 from }t:uberculosis or from some other infection, and if it lives it
exhausts the mother still more, whether it is breast-f ’ .
have artificial feeds prepared for it. ed or whether it has to

Advice about the woman takin

roper rest, h
careful disinfection is all but useless whon the fumly Lerred of good food and

on i when the family lives in one room and it is
the mother who is s.xc.k. The‘mogt effective s lution of this vast problem would
seem to be the provision of institutional treatment for the tuberculous mothor

during pregnancy and after delivery, whon ex i i

often occur. The newly-born infantrfnight then g:?:)gar'zl;;);ltaeé) irtgebg::} 31:: :0
under good condltlpns with some hope of success, and the mother befgre rep
turning.to her family could be taught some reliable method of contraception
Heart disease : 9 deaths .
There were 9 cases in which the histor

: Y, symptoms and si
chronic heart disease. Many others, in whic e and signs suggested

h the cause of death was described
as heart failure or heart discase, were clearly cases of anmmia or toxmmia of

pregnancy and these have been included under their own headings. Mistakes
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however in cases with insufficient data are likely to have been made and this
figure may be too small.

There were 8 multiparee and 1 primigravida in the series. Only 3 cases
received hospital treatment, the others were treated by doctors at home.

In § of the 9 cases there was both a history of rheumatic fever and signs
of heatt discuse, the emaining showed the typical picture of cungestive heart
failure. In 3 of the cases without definite history of rheumatism heart failure
had occurred in earlier pregnancies. Death took place before delivery in 5 cases
and the duration of pregnancy was full-term in only two. A 4-para with mitral
stenosis who died undelivered at the 7th month had been repeatedly urged
sterilisation on account of the heart lesion but this had been refused as she
had no living child.

Kidney Diseases : 2 deat ,

Two deaths occurred from uramia in which there was a history of chronic
renal discase. It is possible that other cases which should have been included
here have been grouped under albuminuria of pregnancy.

Acute Yellow Atrophy of Liver : 1 death

This patient was admitted to hospital with a short history of jaundice
dimness of vision and constipation, was delivered of a stillborn infant and died
in coma 2 days later. The diagnosis of acute yellow atrophy was made in the
hospital but was not confirmed by post mortem oxamination.

Pneumonia : 22 deaths

There were 22 deaths from pneumonia, (lobar and broncho-pneumonia
could not be divided), in which as far as could be ascertained, no sepsis or other
cause of death was present. Death occurred in prognancy in 4 cases and in
4 other signs of pneumonia were already present whon delivery or abortion
took place. In tho others pneumonia doveloped after delivery, and it is pro-
bable that in some of theso the pneumonia was of the septic type or tuberculous

in origin and should have been classed to these groups, but in the absence of
definite evidence the cases have had to be included in this group. In the puer-
peral cases delivery or abortion was spontaneous in all but three, two of which
were delivered by Ceesarean section and one by forceps,

The health in pregnancy was said to have been good in the case of only b
of the women who died from pneumonia. Death took place at home in 13
cases and in hospital in 9 cases. :

Influenza : 6 deaths

There were 6 maternal deaths from influenza and 6 of these occurred jn

the short period between December 23rd and January 2nd.
Asthma : 2 deaths
Asthma and heart failure was the cause of death in 2 cases.

Dysentery : 10 deaths
It has been pointed out earlier that dysentery appears to be an actiological
factor of some importance in the development of anwmia in pregnancy and
that it also plays & part in predisposing to puerperal sepsis. It is probable
that this group of dysentery deaths would have been larger if more accurate
records of some of the anwmmia cases bad been available and the primary cause
M/N12DGHS
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d been recognised. In this analysis only those deaths in which symptoms
2? dysentery ogccurred during the fatal illness ;have been classified as deaths
from this cause.

Further classification according to type of dysentery was not possible,
although 2 cases were given treatment for amoebic dysentery. There wero 4
acute cases; one occurred in pregnancy and three in the puerperum and these
women died 2-3 weeks after the onset of symptoms. In 6 cases the discase was
chronic; 2 deaths took place in pregnancy and 4 after delivery.

Diarrhoea : 11 deaths

It is probable that some of these deaths should have been included amongst
those due to tuberculosis; others may have been cases of chronic dysentery
and it is very possible that others were cases of anwmia with marked intes-

tinal symptoms. A more accurate diagnosis than ‘diarrhoea’ could not be reached
on account of insufficient information.

Cholera : 6 deaths

These deaths occurred between April 12th and July Ist, 1937. Health in
pregnancy before onset of symptoms was good in all. Threo women died un-
delivered and in the case of the other 3, labour began with the onset of cholera

symptoms, and although delivery was effected these mothers died less than 24
hours later.

The 3 infants delivered (2 of which wire premature) were st'llborn.

Food poisoning : 1 death

This was a case with symptoms of acute gastro-enteritis which developed
& fortnight after norral delivery at home. Death occu rcd the following day.
There was some doubt as to whether this was food poist ning or aother case of

cholera. '

Enteric : 11 deaths

T
- There were 9 Hindus, 1 Mohammadan and 1 Indian Christian in this serics.
Fever br gan before deligery in 8 cases (1 died undelivered) and in the remaining

during the puerperum. Hospital treatment was given to 4 casos and the others
were treated at home by general practitioners.

-

Smallpox : 6 deaths

This enquiry began in June 1936 after the small-pox opidemic of that year
and these 5 deaths occurred with one exception in the first half of 1937 when
comparatively few cases of small-pox occurred in Calcutta city. Had the enquiry
begun a few months earlier, small-pox, and therefore associated diseases,
would have formed a much higher proportion of maternal deaths.

Delivery in each of these 5 cases was closely associated with the appoarance
of the true rash. The following table shows this and also the fate of the infant.

-
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TaBLE 52

Time of appearance of irue rash and fate of the infani—S5 small-pox deaths

Appoaranco of rash Fato of footus.

1. 1 day before delivery . . 6/12 foetus—stillborn,

Day of delivery . F.L. footus—stillborn.

1 duy nfter delivery . 9/12 footus—alive—dicd 4 days later,

. 8/12 foctus—stillborn,

2
3
4. 3 days aftor delivery
5

4 days after dolivery . BT, footus—alive—dicd 10 days later.

Other deaths from associated diseases

There woro 3 matornal deaths from malaria (1 cerebral malaria) and 1 death
from oach of the following : cerebrospinal meningitis, diptheria, kala-azar,
burns.

There wore 3 deaths thought to bo due to epidemic dropsy. This is almost
certainly an understatomoent but diagnosis of this condition from' 1niorn}ut1()n
collected after death, is so diflicult that mistakes are inevitable. The diagno-
sis of epidemic dropsy was only accepted when other membors of the family
had shown signs of the same condition.

"Phere were 13 cases to which no cause of death could be assigned after all
possible enquiries had boen made. Such evidence a8 was forthcoming pointed
to an associated diseaso rather thana comphqatxon of pregnancy being the cuuse
of death and these cases have therefore been included in this group.
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A note on the fate of the foetus in pregnancies which resulted in death of the
mother

In this series of 887 maternal deaths 46 per cent. of infants were born alive
and 28 per cent. were stillborn. The total foetal mortality including abortions,

ectopics and undelivered cases was 50 per cent. Table 53 shows the figures

for the childbearing and associated groups and for the whole series,

TaBLE 53
Fate of the foetus

Childbearing Associatod Total
Bornalive . . . 333 46849, 80  43-019%, 413 48.049
Stillborn . . 191  26-869, 80 32-209 261 27-989
Abortion . . . 52 7-319 12 6549, 64 7139
Eectopic . . . 6 0-849, . . 6 0679
Undelivered . . . 100 14-079, 32 17.209, 132 14:729,
Unknown . . . 20 4.089, 2 1-089 31 3469,

711* 186 186 897+

Enquiry was made regarding the condition of the
follow-up visits to the homes of the women who had died. These visits took
place in most cases within a few days of the mothers deaths, so that complete
information with regard to the neonatal mortality has
it was reported that 55 per cent. of the infants born alj
mothers’ deaths were followed up. This gives a com
mortality of 65-77 per cent.

ve had died by time the
bined foetal and neonatal

TaBLE 54
Alive at report. Childbearing Associated Total
Alive . . ., . 191 57369 30 48-759, 230 65-699
Dead . . . . 99 20-739) 38 47-509 137 33.1742
Unknown . . 43 12-919, 3 3769 46y 11-149
333 80

413

*Includos multiple pregnancy : twins 8, triplets 1,

infant at the time of the -

not been obtained, but

10.

11.

12.

13.
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APPENDIX A

TapLe 1—-DeatH R

ATES ACCORDING TO AGE AND Sex (1936)*

Calontta®**

. British India Bongal Delhi Province

—t—— y A N —— \

M. F. M. F. M. B, M. F.
1--5 years . . 35-8 33-0 30-6 29-7 36-8 37-3 306 34-6
5—10 yoars . 9.0 9.0 117 13-0 7-8 8] 18:2  18:7
10—15 years . . 569 58 7-6 6-9 5-9 8.5 13-4 150
15—20 yoars . . 8:0 9-8 10-1 13-3 6.7 14:2 9-2 15-9
20_30 years . . 94 1.8 1 5.9 70 156 235 47-2
30—40 years . R 11:9 12-6 14-5 15-8 8:6 15-2 12.0  27-9
4080 yenrs . . 17-9 15-1 21-9 19:7 16-6 18-9 262 44-8
50—60 yours . . 20-9 -26-7 260 31-1 27-3 31-3 41-3 65-0
60 yonrs & ovor . 82-2 77-0 81-3 76-2 91°'6 106-7 67-0 8:7

* Roeport of the Public Hoalth Commissioner, 1036,
#* Roport of the Houlth Officer, Caloutta Corporation, 1936,

s
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APPENDIX A
APPENDIX A

TaBLE 2—MATERNAI DEATHS BY CAUSE (PERCENTAGE DisTrIBUTION) IN

IST) IN CERTAIN
3 MarERNAL DEATHS BY CAUSE (INTERNATIONAL LisT)
TanLE
VARIOUS ENQUIFIES

1935-38) COMPARED
~Np1A (A.M.W.I. RETURNS

WOME(? ’SCE::: Il\';::::R?ALI DEATI(IS ILR.F.A. Enquiry, 1936-37.

vgTH UAL :

. LR.FA
-~ Women's Hospitale Ca]lgc:;gilry (1937)
United Kingdom U.S. A. India tional List (1935-38)
Internationa
England & } Scotland. | Now York| Fiftcon | Madras | Caloutts, ths. Per cent,
Wales. City. Statos, City Doaths. Per cont. Don o
1931, R 33 *
Depart- | Roport on | Maternal | Maternal . . 04 gg; 4 0-57
International List mental | Maternal Mortality Mortality | Nuda- |[L. R. F. A. 140. Abortion (soptic) . . 10 0-71 6 0.86
Committee ] Mortality | Report— Report— | liyar). Enquiry 141. Abortion (non-}"OP“O) ’ . 18 0-43 7 1-00
Final Re- | 1931-33. | 1933. 1934, 1039, 142, Kotopio gestation = = 1o 11 2.09 74 10-56
port 1933, 143, Othor accidents of pregn 327 12 224 31-95
l4:t: Puerperal }mon.lorrhugc . 781 3;33 126 17-97
(Study of | (Study of | (Study of (Study of | (Study of | (Study of 145. Puerperal sopris - o . 375 12_ 292 15 2-14
3069 1633 1697 7380 334 701 146, Albuminurin and eolamE ; 56 3.96 11 1-57
deaths). | deaths). deaths). | deaths), death:), | deaths), 147. Othor toxaemias . - .- 82 : ¥ 26 8:71
148, Embolism and thromboss . 339 Wt 104 - 143
Per cent.| Por cent | Por cont |Per cent  [Pereent  |Per oont 149. Shock and acoidonts ?‘t'((,ms . 12 17-66 165 23-53
Abortion (septic) 5-14 15-44 B) 150, Other puorperal conditi : 442
13-4 4-78 10°7 Annemia . -+ 090-95 701 10000
Abortion (non-soptic) 2.08 5+60 0-67 Total . 2,617
inte 186
Eotopicgestation . 18 2-33 7-07 3-30 0.0 0-86 Matornal deaths duoe to Anuncmtu} 423
disonsos * : : : .
Other accidents of prog- .. 1-04 . 1-60 .. 1:00 Unclassified * . . . 887
nanoy. 3,032
Grand Total .
Puerperal haemorrhage 14-8 16-19 1162 10-72 16-5 10-56
Puerperal supsis . 36.3 3546 30-05 30:95 344 ‘ 31-95
Puerperal albuminuria 14.08 13-01 17-97
and oconvalsions, 16-5 2376 129
Other toxaemias of preg- 8:04 0-82 2-14
nancy.
Embolism and sudden 68 6-21 5-24 4-68 2.4 1-87
death, .
Other aocidents of ohild. 10-4 8:63 10-08 8-83 76 3.7
birth,
Others or unspeoified . 1-680 0-47 0-35 1-43
conditions of the
puerperalstate,
Anaemia . 15-0 23-53 !
100-00 100.00 10000 100:-00 100-00 100-00
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APPENDIX B—CaLcurra ENquiry
‘TaABLE 1—MATERNAL DEATHS BY 4 WEEKLY PERIODS

Deaths | Rate Deaths | Rate
per Rat.
Fonr woekly periods dufiez:lyto lgior?h;ve due to 1?90““’ Total 1 " i):':
childboar. Sr:!(l‘;“ hirthe deaths births
ing ’
Week onding June 20, 1936 to week 43 292.81 ;
ending July 11, 1936, 10 5-31 53 28-12
Woek ending July 18, 1936 to week
ending August 8, 1936 . 64 33-21 10 9-86 83 43:07
Week ending August 15, 1936 to
weok ending September 5, 1036 54 20-29 9 3498 63 .
Week onding September 12, 1936 to -—
wock-ending October 3, 1936 79 20-83 R .02 87 9285
R4 4285
Woek ending October 10, 1936 to
woek ending October 31, 1936 67 29.12 14 08 81 353
g 320
Week ending November 7, 1036 to -
weok ending Novembor 28, 1036 76 30-64 29 187 08 3
2 . 39-51
Week ending December 5, 1936 to B ——
week ending December 26, 1930 62 2256 21 7.64 - y
L B 30-20
Week ending Jt}nuary 2,1937 to
week ending January 23, 1937 . 04 23.37 17
A - 6-21 81 20-68
Week ending January 30, 1937 to
wgek ending February 20, 1837 44 19.08 17 7-60 o
! ’ 27-28
Week;:nding February 27, 1937 to
woek ending March 20, 1937 48 22.79
’ 10 4-73 58 97
ol -45
Woeek ending March 27, 1937 to
weck ending April 17, 1837 31 17-48 I2 617
B 43 2425
Week ending April 24, 103'7 to week
ending May 15, 1937 41 21-44 13 6-80 5
' 2824
Waeck ending May 22, 1937 to week
ending June 12, 1937 . 26 16-37
: 13 7:68 30 2305

APPENDIX B

ToTalL 2—MATERNAL DEATHS BY AGE

99

~
= . ®
3| TP
H
Y e it
I
—_—
o |l @
E | 8 F|° 2|8 ¢
é - ] -
=} N DR,
I
Jn— - N
EE :
< e :
) S MU S
0 o
n g Hle Sla o
T ™ - [}
e o |« o, N
8 88 3|~
- [ ®
- - =
B | 2 3|8 22 =
— . 3
o @ =
. M O - N N
R 3|8 5 ® W
-y * =) [
i R S
N = el 2
b & o w ¥ | g
b
| S 2 N
T e nle sle g
4 S S|e @[ @
N R S
Q N N
NN R N
I S Rl A
| S
] . . . .
. .
£} 5 .
l- *
g
3|
. . .
I
‘b
S 2 .
z 2 1. -
el S |E |3
= o .
™ g - ak
£ ° g
§ |8 -12 -
L]
5 8|7 8|2 3
2 8|2 815 8
& § 515 8
[ Ml A

TABLE 3.—MATERNAL DEATHS BY GRAVIDITY

e - [ -] =
RS ® ®
2 | = - o
e
gmhco-‘ooeo
- © o 2
E ] — o
=)

0 0 | W o
4|8 2 )Y =& =
[=2 N (3] [
)

®w Wl =|o ™
— (=3 B ]
= - — -
&
e gl 3|8 <
& o o [
& e
g zle 3la g
® » « ©
i O -
L3 g 818 &
™ ~ ®
=t~
2 g|> 3|5 %
© ™ - ~
0 |®©
ﬁo‘%ﬁeeo:;:
b © & ~
Bl - b 0
g ¥R 5|r ©
| & - ®
o ole @
ol ¥R B @
L wl™ ®
5 9 2
o |~
N‘L’ﬁ?«%«ﬁ?
L B -
® S =
- S 0 ]
~l5 318 58 3
M + | N
-3 =3 &
o~ N )
‘* g

. P S T 4
. V
mé 2
R - P .
8173 3 3
oi -3 §
A S IR LI
b 3 )
w8 .le J{E .
-3 N Q 3
E:*’%u -«
u""g‘zgin
Z%O 038

- ™ e

g& © (0 o
Al N




101

100

. 90-¥% -0 383 3-8 TI-¢t 28-03 _ 68-L3 _ 16-0% | 06-0 :
L88 9¢ I (14 oL 1 | e8I £53 a8l 8 : <U
601 i4 - T oL 81 53 83 03 g . : »5
LL I - 4 9 3t ¥ £3 61 Ha
991 14 I 3 12 £2 9t 99 ¢4 . : 2
ot . .. . 4 . 1 p ¢ . . 5,6 -
93 3 - I £ 9 9 "y ¥ . . 2&:0& g
I : - - - I g 2 £ - .+ wsqoquepueswoquoxq, Y
ax .. . . - ¥ 1 € 9 | . » Kaueudead Jo selmaBX0} Y0 o
931 g - 1 £ 8 81 3¢ 6 . suosfAu0) pus epmurmng|e [exediong W
%33 ot - gt . et 9¢ ’ L¥ 89 ¥e 4 .+« - emdempuedeng
¥L 1 . rd €1 L1 A 11 €1 . -« + oBsyuomasy [erodiong
L 4 °t T . 1 # € . A D . +  fousudeid Jo 53UaPIOE 1270
0 . i . ; | 2 .. 1 b L. uonemesodong
. S R O ek S
e I - 1 ¥ g _M L | 3 . £ | - -+« +  (enpdes) uolyioqy
_ “ i M | “Bursnaqp)sy? 03 Aypaaarp anp v
1L, | ESS?D_# +ey  |o—  0v— — ee— jo0e— . lea— | 0z el , o8y

(s2EQOId TVALOY) ALITVIEON TVXIILVA OL NOILVIAY NI S4HLOW 40 I9Y G TTEV],

® d XIANIddV

91-£€2-0 .L: -0 _: 011 c“—c ~ " .2 181 —_wv N_S nrm n_.: v«.v h_we m__ 08- c: c0- h? $¥5-62 ° - * : ° eSejuoosed
sz |z | |1 |I.-_l|||“ 6 |o1|oL|3G |25 |68 STS_E;@: [ter @02 [~ - -~ - soseo [V
: -n|||||||_ﬂ.|||| 1oz |t |e |e e |8 I 8 let |et e | o 819430
S O NN I N I ‘ A v s lg |t e iejat |eg [8& |° ° -+ smomoleqny
ﬁ Y S l L 3886 porpsoosep 03 omp syIAI
e (1 |||t e |- ¢ lo |g m“_m:vm.em ee lsz | - m  wmowy
. .o .o PP . R .o R . 1 1 1 . \ 1 1 I ¥ ...nonm.o . . d g 33m~d~&
| Jo suolypuoo peglocdsun pue 184310
i IR I . . tjr (v leg e {1 |¢ e lg 9 4 : ”htzvmawu.m _,3..338@ 270
T A U P B PP T B R z .. € g - N +  wsijoque pus SISOqUIOIYT,
.o R SO B BT .. - ceml o T z . ¥ e [ - [£oueuferd jo seITOBX0} 0G0
e O P R IO EPPI B I iz . ~le |z 1l |® |11 $1 18 SUOIS[RATOJ pu® vlanuiwngje exedaong
200 BTN BCTEE BEL AN R SR A z lg |#% [1n]|% |6 |Tx |10 €8 L¥ | &F o¢ . . - grsdos [sedeng
e |-+l ] e 1 le s |9 |s |6 |S 8 g 13 . . . + efequiouoey [ereding
- U VU SRR B IR B i T . 1 1 .. X z . KouwvuBead Jo sgueplode 18|30
1 I A . . . . S IR | I .- z 1 . . . - uoryeysed ordojom
SR I RUOES RO RO P TR IR AT SEE B 1 1 -1 1 .. . . . +  (onndes-uou) uolgIOqYy
1 U IR O PO IS . 1 I 1 1 1119 it 'Y 9 . . . . + (or3des) uoljioqy
. . s Bussvaq-pisyo 01 Apooasp anp syivaq
=1
2 m. 61 |sT|zrlorier¥T|€T [T ITIT | 016 g {L |9 |9 |? € ﬁ. 4 1 KouwuBead Jo zequmN

o (soanSy [en30Y) ALTIVIGON TVNFALVI OL NOLLVIAY NI ALIQIAVED—F TTEV],
4 XIANAdIdY .

~ 37



»

APPENDIX B

TABLE 6—DURATION OF PREGNANCY IN RELATION TO MATERNAL MORTALITY (Actual figures)
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APPENDIX B

TaBLE 7 —HOME CONDITIONS BY MAIN CAUSES OF DEATH

Excluding imported cases
(Percentage distribution)

Puerperal Ecl. and Other Total Total Total
sopsis Anmmia 1b. causecs maternal | deaths  |maternal
. deaths due | due to deatbs
Home conditions tﬁe Z‘;L(:; aa?:::;::d
(172 (124 (15 (143 (614 (170 (684
deaths) deaths) ;. deaths) deaths) | deaths) deaths) deaths)
(ck.an ) 18-02 2177 22.67 26-17 2160 22.04 21-98
| fuir . 40-12 45-16 ' 6267 56316 48:20 37-06 45-47
Howe { edity| 4070 | srs| 3| 208 280 3824p 3 14
Lmstntcd 1-16 1-61 1-33 1:40 1-36 1-78 1-46
Ovorcrowding -+ 5640 60-48 37-33 32-87 4806 6230 49-12
No overceowding — « 4102 20.20 6267 6364 50+00 46-47 4012
Unstated . . 0-h8 3-23 .. 3-49 1-96 1-18 1-76
good . 30-81 31:46 34-67 4l"20 34-44 33-63 3421
Ventilation{ bad . 4860 6860 6533 58-04 65-17 65-20 6520
Lumm(ed . 0-568 .. .. 070 0-39 1-18 0-58
good 38-37 42:74 44:00 4680 42-61 J8-82. 4167
Drainago< bad 61-63 5726 56-00 5245 5720 60-00 8789
unstated 0-70 0-19 1-18 0-44
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APPENDIX B (@) APPENDIX C .
Tasie § —WaTen SUzPLY —PEROENTAGE DISTRIBUTION FORM USED IN THE ENQUIRY
popin | Near | Farfrom | Notap | Unstated | Totl Striotly confidential, for medical use only.

Arr Inpia INsTITUTE OF HYGIENE AND Pusric HeauTH, CALCUTTA
18-02 0-58 sl 10000 MATERNAL MORTALITY ENQUIRY

18:00 1 .. 1:33 | 10000 Under the auspices of the Indian Research Fund Association

Puerperal sepsis . . . 36-06 44-19

Puerperal albuminuris and B *
Poral : and convul 61-33 21-33

2:::::““; e ol e 3ees| 18 100-00 . (l_t[aternal deaths during Pregnancy or_w:ithin four_weeks after the ter-
v | sl 287|118 0-70 070 | 100-00 _ ﬁrx;;t;onl,?lt; rII’;m;y, or later if illness originated during Pregnancy, Child
T .
Total childbearing 49922 33-48 1615 0.3 I, I1, III, Serial No. Name
Total associated .20 %47 P 3 0-78 100-00 IV, V,Ward Underinvestigation. Husband or father’s name. ’
Total maternal deaths Y " 1-18 118 | 100-00 VI Religion H. M. IC. AL others (state) ‘
| 172 \ 18:57 \ 008 | 0.8 10000 0 1 2 3 4
—_— Caate (Hindu)Br.  Vaid Kaya. Bania. Kshatria Others (state)
5 6 7 8 9 10 ‘
VII Province Bengsl, B, & 0., UP., C.P, Punj, Bom, Mad., Assam and other
1 2 3 4 5 ] 7 8 9
VI Age -15, -20, =25, -30, -85, —40, -5, 45+
1 2 3 4 5 8 7 8
Address
Marital Status. S.MW.
9
IX Home conditions No. of living rooms.
X  No. of inmates —12 1 2 3 4 3 8 7 8 9
X1 +12123‘4567‘sg
R XII Cleanliness of house (clean, fair, dirty) Overcrowding (yes or no)
. 0 1 2 3 4
Watersupply ~ Tapin house, Tap near house, Tap far house, No tap
5 6 1 8
Ventilation Satisfactory,  Not satisfactory. '
) 9 - 10
XI1I Drainage Good Bad
0 , 1
Father of infant '
(a) ocoupation (b) family income per month
(¢) inoome por head por month, Re. -2, -4, -1-10, -15, -25, —40, =50, 50+

s 3 4 5 8 T 8 9 10

XIV Date of deathe Duration of pregnanoy.l, 2, 3 4 6 6 7, 8 9,
N 0 1 2 3 4 & () 7 8

[ Interval (Hours)

Date of confinemont Lto desth (daye)e
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N3

XV 1f death daring pregnancy. Yes No  If death after i
termination of
pregnancy

. 12 - " "cYes  No.
Co 3 4
rtified causes of
death {;
If Autopsy. o
Presl}%pcies (if obtainabl(;) inoluding prosent
No. Y T . icati i N | S
o oar er‘mbo;::m or Complications during Child

Pregn. Labour Puer, .
g x 3er Bm'x‘}j alive Born g“d L v;ng

XVI 1 3 [}
2
3
4
8
[}
7
8
9
10
11
12
}3
4
L
) Clerk
XVII Prenatal work Nil, Housework, Factory, Coolie, Tea.ol:er others Purdah
ul
Student rdah Yeos No
1 2 3 4 5 8
Wg:k oe&;sl?d (dﬁ,ys before birth) 7
neral health (a) before preg. (b) duri ious }
kidney, sepsis, 1',ubell').).g (®) during preg. P_re“ous illness, (.e.g., heart,
Habits (drug or aleoholic) Nutrition (thin, av., fat)
XVIII Diet* R, R, R, W, W, W "
R R T A AR NEI‘ lg. 1:)1.
XIX Mik 0 2 .jpau, 3 -
] P 1 pau. 4 -2pau, 5  2paut
Narrow Pelvi ive si
arrow Pelvis Y;s or N70 Exocessive sickness, Puffincss
Fits Yes or No Vari i ;
T e icose veins. Purulent discharge. Genital sores,
XX Osteomalacia Symptoms. Yes or No Anemia '
0 1
When dootor or midwife engaged.
If Prenatal examinations Dootor or Dat A
AN. Clini > dvico i
Yes or No examin;:il:n Results vieegnorad
2f 3 advice given ‘
Condition of urine. Alb. present or absent ;
4 511 » not exsxgx!nod.

*R, Rice and vegetarian.

W, Wheat, “atta’’ and vegetarian.

M, Mixed (R,+W,)

R, Rice and occasionally meat or fish or both,
W, Wheat and ocoasionally fish or meat or both
M, Mixed (Ry+Wy) '
R, Rice and fish or meat both regularly.

W, Wheat and fish or meat both regularly.
M. Mixed (R' X W')

Iy

Brier SuMMARY OF THE OASE

Ar HoMB ) Date Hour Remarks
7
Dootor arrived (M. or F.)
Midwife arrived.
Indigenous dad.
Relatives.

Ix HospiTaL OB MATERNITY HOME

8

Time of admission
When first seen by Dootor
Pains began
Membranes ruptured

Spontaneous
Artificial

Or fully dilated

alive
Baby born 9 Condition of baby
still at dato of report

10
Placenta delivered

XXI ABORTION Yes or No
0 1

*  Probable cause
Duration of pregnanoy
Date of first symptoms
Treatment
Delay in summoning aid

Causo of death (1) Sopsis
2 P. M. findings.

(2) Hemorrhage .
3

ToxmMIAS OF PBRGNANCY Y:s or Nso
Probable date of conoeption Duration of pregnancy

Past history of rensl disoase

in oarlior pregnanoies.

ToxxmMI10 Sympboms, if any,
Calendar month of appearanco and nature of symptoms in prognancy undor inquiry,
Alb, present—absent,’

Examinations of urine made, not made.

TeEATMENT, if any, for albuminuria—at home
in hospital

If raised, when first detected

Blood Pressure
s Yos or No anto, intra, ot Number of date of
6 7 post partum
Oporativo intorfercnoe, Yes or No Nature and date
8

Othor troatment P. M. findings.
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* ; < Ly 18 "y > //
XXII HEMORRHAGR Yoee or bio . No. 6 \.: ;[ ..i...-——/ .
»
Ante-Partum (Placenta praovia, acoidental) Wag dootorimmedi.tg] t. PUERPERAL SEPSIS WEEKLY MOR TAL'T Y
2 8 Y available ? #_a 00 B'RTHS
Had patient been told to report bleeding or faintness E s R ATE PE R l;o
How was this trested (midwife, dootor, method) § )
TrraTMERT . . 18 3 3
By midwife —— T - Y
By doctor U
Was patient removed to hospital? If not, why? 16 ] .
Condition on arrival at hospital :
Treatment in hospital ’ : —_ T
PosT PARTUNM Yes or No i _ .
4 5
Before or after expulsion of lacenta -
arore exp Placen Probable Cauge 2 R )
By midwife ¥ '\‘ K
. By doctor ' A 7 l
P.M. findings \ 13 o -~
\ ’I ‘\ It Uy .
DrsriovLr LaBovy Yes or No \\__ L . 11
6 7 8 A 1& / M \ i‘ :
PRESERTATION AND PosyTION . SEaMIm \ / ' |
Disproportion bet £ I WA i ? \ X v K '
PO 'Ween foetus ang pelvis, Yeaor No \\ - V \ “(- B _\‘
. \
Was diffioulty antioipateqs Ste atak o i N \ i : /
X XIITI Operative interference (at home— jn hospital) P8 taken, if any —
1 2 4 i
Forceps - t
3 .
Ind.loatlon Time of .ppuc.'lion o s
Condition of cervix D ¢ . A...1,
Yersion i ofho.dmpel'il. v g ad s g a g a gl bl bdebedadiad b Ll D h A L -
4 Olededdmla | 21 3l 4 S3
Ceesarean section, reasons, (Classica] Lower 86 ! EKS
5 ’ gment, Hyltereot.om wE .
y) Cnniotomy or .
emb
Ot;zer operative treatment, nature ;’mm’
MORTALITY
Manual removal of retai WEEKLY
Anssthotioor arootio T2 7 ombranges SMOOTHED GURVE ... . . —
sthetio or narootio By whom .. | weeks rolato to the eorresponding periods shown in column §
Duryg; oe
o rented i of it gy The dorls D
Condition of patient at end of labour, of table 1 in Appe
* PUEBPERAL SEPSIS Y;:N;\\

» Condition of patient at onget of laboyr
General Loca]

Was there abnormal vagina] digohuge, ,
Troatment pege,
0 ‘Ibour'
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~ Dmsnwsorios. Precautions during and after labour—antiseptios used
XXIV 1. Patient (preparation of perineum, vulva)
2. Attendant (1) Ho:)pitol(z) n°nbh°'Pitll Dr., Midwife, Dai, Relatives

Were sterile surgical eheets, towels, pads, eto., used?
Sutures

Veginal examinations number By whom made
Precaution taken on each oocasion

(JOMPLIOATION OF LABOUB
TravMa—nature and method of treatment

PLACENTA AND MBMBBANBS—8pontaneous—expressed-—mannual removal
Complete or inoomplete

Toilet of patient after labour

NursiNG—During'puerperium including local treatment

Day of onset of fever Signs of looal or general infection
at home
Treatment
in hospital
Day of death Baoteriologioal findings
Suggoested souroe of infeotion ~Assooiated septio cases, if any.
P.M. findings

ANBMIA N: Yes (:3) Primary (of pregnancy) 2 Sooonduy'
7

(8) I;oubtful Any ;athologioal reports

Was there any diffioulty in the conduot of the oass which in th ini
Officer or the attendant, might have been prevented by medical or oethgfmgt&fmtrho Medical

Has the Medioal Officer or the Attendant any suggestion to offt
condition whioch caused death? &8 or a8 to the prevention of the

Comments by medical investigator.

Comments by practitioner in charge of case Signaturo
Final remarks by Investigator
XXVCOauseofdeath 1 2 8 4 5 6 7 8 9 10 11
(International list) 0 1 2 8 4 &5 6 7 8 9 10
XXVI 1.
2
]
4
3
Signature

Date .
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APPENDIX p
A STATISTICAL STUDY OF THE SEASONAL Iy

CIDENCE OF MATERNAL
MORTALITY DUE TO (1) PUERPERAL SEPS[S, (3) &
(3) ANARMIA - (®) BCLAMPSIA AND

BY
8. SWAROOP, M.4,

(All India Institute of Hf'giene and Public H, Ith, Caloutta)
The following table sets out the week| y distribution of total birthge
due to the nbove mentioned causes. irths* and meternal deaths

TasLe I— Weekly distribution of births and de,

nd (3) snmin, " ** 1) PUrBoral sepein, (2) aclampaia No.7
____ Desthduo Rate per 1000 birtha ‘. ECLAMPSIA WEEKLY MORT:L'TY

Nlo- Week e:dms with {;;{3; P;Eg:"‘ E:i:_mp' An:emh n:n;;e_Fm nel?g A...:...l. g g RATE PER 1,000 BIRTH

) | June20,1036 .| 70 % Y Pon Pyen - l%

2 | June 27, 1936 . 499 4 2 802 . 401

3| July4, 193 . 487 4 2 3 891 ol 610

4| July11,1938 542 2 1 0 200 T R,

5| July1s,1036 406 8 9 R 12410 o3 03

6 | July 25,1936 505 3 4 . 504 702 108 .

7| August1,1086 .| g9 3 6 2 ot 101e 34 T

8 | Auguet8, 1936 587 2 4 9 sl 681 sl

9 | August 16, 1936 . 566 4 1 s _ ' o \ \

10 | August 22,1936 . | 735 2 3 3 :.:: b o3 ," i o \ d-1. 4

< ¢-08 4:08 ] F W X I

11 | August 29,1038 . 649 ¢ . 0 616 616 5.08 Py B I '{ A

12 | September5,1036 . | 637 7 4 - 028 o ’I , Fas \I 7\\-]\ .. -
13 | Beptember 12, 1936 748 6 . . 502 - 535 V vv\ V A\ t;,\\, I\
14 | September 19, 1036 788 4 . ' . ) V [‘-Y\/\
15 September 26, 193¢ 780 6 2 j 808 5-08 ’:: TEETTE ITET SRS T aeE e [ R Y 2
16 § October 3, 1936 . 702 2 3 3 ::z: 200 ::” ol il '"‘ . 21 31 41

17 | October 10, 1936 . 847 10 2 o 1o :z; - 1 WEEKS

18 | October 17, 1036 . 662 4 5 R 004 - 53

19 | October 24, 1936 . 641 8 3 1 0-36 s 158 .

20 | October 31, 1936 638 6 2 s 0-45 318 787 ) WEEKLY MORTALITY

21 | November 7, 1036 , 636 7 2 7 o1 a1 1101 SMOOTHED cuavs...._..--- s shown in coluran 2
22 | Novomber 14, 1936 674 8 3 s 187 45 7-43 \ _ bers of weekn relate to the corresponding nerio

The sensl num

23 | November 21, 1936 . 708 4 1 3 567 Lz .96 of sable 1 in Appﬂ\d“ D.

24 | November 28, 1938 698 2 P n 280 280 15.76

23 | December 5, 1936 . 810 4 1 5 o .23 617

23 | December 12, 1936 677 3 e 3 1182

27 | December 19, 1936 720 4 5 8 530 680 1097

*Births mean live births in Calcutta ag

—_ "
dune 1930 to wook ondod 10th June 1937,” ™14 b7 the Inquiry Jqpipe o



No. 8
ANAEMIA WEEKLY MORTALITY
RATE PER 1,0QO BIRTHS

MORTALITY
RATE .

it
e ——— “\
_— / \\
- A
4] B \ ) i -_"*\\\
— [ )

4 - e —_—
L Ldd b ol dadabaed |1.||g|l|lllllllnnﬂ'V;nll].‘

olllll
T 21 3 Al
WEEHKS

WEEKLY MORTALITY. . e
SMOOTHED CURVE ... — = ==

The sorial numbers of weeka relate to the carvesponding periods shown in column 2

of table 1 in Appendix D.
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cn e s Table I—oconid.
L , Deaths due to o Rate per 100 births
No.  Weekending with | Total | Puerperal | Holamp- “Puerperal | Eciam
births| sopeis.-| sis. | Anmmia. | sepsis. P

1 N 3 P! s 8 Ps ; -iss. Ann;ml.
98 |December 26, 1836 . 730 2 3 [ 2.7 . .
29 | January 2, 1037 .| 736 8 1 6 lo-sg ;sl;; gfﬁ
30 | January9,1087 . [ 747 4 3 4 5-35 402 5.35
3) { January 16,1937 .| 736 5 " 1 8:79 5-43 1-36
38 | Japusry2s,2037 .| 7004 ' 8 1 5 846 1-¢1 708
33 | January 30,1837 . 744 3 2 [ 4:03 2.69 872
94 | February 6, 1087 .| B48 (] 1 1 11.01 1-88 1.83
35 | February 13,1037 . | 501 8 1 1 14-26 1.78 1.78
36 | February 20,1937 . 5673 3 2 5 523 8-49 8:73
87 | February 27,1087 . 604 ] 1 2 14:90 1.8 3-31
38 | March 6,1087 . .| 618 5 1 ¢ €13 1-63 8-50
30 | March 13,1087 . . | 542 8 2 2| 107 3.69 3.69
40 | March 20,107 . .| 402 o - 1 813 | .. 2.03
¢l | March 27,1887 . .| BOS 1 1 1 1-97 1.97 1-07
9 | April8, 10087 . .| 483 . 2 1 . 414 2.07
48 | April10,1937 . o 434 1 2 . 18:18 4:61
o4 | Apri117,1087 « .| 810 6 . 1| naef .. "1-98
43 1 April 24,1037 . 564 1 .- 2| 1241 .. 3-55
40 y1,1037 . .| 464 2 1 ¢ 4-81 2:18 8-62
47 m’ 8, 1087 . . 512 o 1 2 1:95 381
8 | May 15,1937 533 3 .. 1 5-63 .. 1-88
49 | May 29,1037 . 519 2 . 1 3-85 . 1-93
50 | Msy 29,1987 370 3 . 1 8:11 .. 270
81 | June 8,1837 .| 802 . 1 1 .. 1.09 1-08
52 | June 12,1987 . L] 44l 4 4 9-07 . 9.07
83 | June 19,1087 . .| 480 1 . . 2-33 - ..

sia and ansemia are shownin diagrams

The weekly rates for uerperal sepsis, eolamg
6, 7and 8. Theso weekly ratoshave boen smoothed by  five-weekly moving averages and
the smoothed curves are also shown. The ourve for puerperal sepsis shows the largest
fluctuation and the smoothed curve suggests at least two modes, The emoothed ocurve
foreolampsia suggests & relatively high incidence during the early part of the enquiryard a
tondency fordeolinein the succeeding months. The smoothed curve for anaemia is unimodal

These weekly distributions will be dlsoussedlater. ’
SEASONALVABIATION OF WEEELY BIRTHS

It will be seen from columns 3 of the above table that there isa coneiderable variation

in tho number of births from week to weok. The significance of this variation has been
or woek over the whole period is 6-04,

testod a8 follows. The average number of births p

Deviations between thisaverage and the weeal(:)iy births have been worked out and their

aquares summed. This sum on division by gives Pearson's z8=1016-9 for 53 cells

T1w value is olearly significant for 52 degrees of freedom. There has therefore been a ligni:

foant varistion in the number of births from week to week during the period of the enquiry,
This curve has been smoothed b ;

Weekly births are shown in chart 2 by s thin line.
d thesmoothed ourve jsshown on thesame chartby a dotted

five-weekly moving averages an
lino. Boththe ourvesindicate & gradusl riseand then a fall.
MATERNAL MORTALITY DUE TO SPECIFIC CAUBES

SEASONAL INCIDENCE OF
maternal deaths due to specific causes the

Fora study of the influence of season oo
following procedure hasbeen adopt,ed.The’hypothesis that we wantto test is whether the

mortality rate has romained steady overthe period 20th Juné 1836 to 19th June 1887, For each
discase theaverage death rate for the whole period is calculated by working out the ratio of
total deaths to total hirthe. Further, as it has been shown that weekly births have varied signi.
ficantly from woek to week, allowance i8 made for this variation by calculating, on the basis of
theaveragedeath rate, the expected number of deaths duringeach week.The difference between
the “m% wookly deaths and those expected are squared and; ivided by the respective expeoted

tained wegetan estimate of #*for 52 degrees of freedom

values, Summin upthe values thuso
the probablityo which i judged by referenceto theappropriatetable.
erperal sepsisare 224 inst 82,007 blr?ha. This

Forexample, the total deaths due to pu
ven an average rate of 69088 ger thousand births. The fourth column of the following table

gives 'h"xP"g:‘i’ ﬁ;‘{,”,’ for ”r‘in w&:’k ;?.d the lu‘t wll:u:m givei the contributions of each work

to 2* and isobtain , squaring the discrepanc o8 between those expected and t

and dividing by the expocu?i. pe d theactuals
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Tastz IL.—The contribution of each week

to wevalneofd

Tases [II—The results of significance tests on weekly figures of three specific oauses of

—
No. Dea y Discrepan
o. of weeks. Births (votal), " ::l dnolto " ‘%’“"K.Mg
1 2 sepaia zpocted doatha v:::?! hyw
3 oxpeoted deé
: 510 : — 2
3. ' -9920
3 487 ‘ 349 0145
5. 542 ; 3:41 .1031
6. 468 Y 3-8 454
1. ggg 3 g-ﬂ 1-8440
8. B4 <0824
9. 587 «_? 419 3380
10. 568 " 41l 1-0882
11 735 2 3-96 +Q004
12 440
12. 887 4 516 19207
Y 748 1 ol b
. 8 4-48 1-4488
{g. ;gg < 4:24 1102
. 552 .
17. 702 s 648 .‘omm
18 647 2
8. 863 10 4-91 1-7847
o al 4 453 80081
4 435 8 463 086
22. 836 s v e
. o1 : 448 1.4812
Pty 698 ‘ r_g: 2.2793
26, 810 2 it :“W
27, &1 ; 507 1.7019
28. ;gg 4 4% ::l‘lg
3. 738 2 e 2373
31. 47 2 5}; { ggg
32. 738 8 )
33, b s -23 .289%
32' ,,0‘2 s 518 0044
36, 545 3 H+1 2181
. 58 9
oy e . 8 - 1.2441
: S TRt S
40. 542 8 -1 5-3789
4l 492 8 i 1108
42, 508 4 - 1-2887
43, :gz 1 3-8 0012
bty 510 z b 32800
o oy 7 281 16540
48, 812 2 '98 33851
49, 833 . g‘“ 48011
50, 819 3 88 35800
8. 370 2 e 1439
oy i . 25 0049
430 4 4 3:5100
M *
— 3-01 gt
o o 13492
Similar values of z'hN .0 reld- 40908

. values of probability are oa)
4/22%—+/103 to normal eurv:‘;}:

below,

ave heen o

alonla
tod for

‘ed fo'., “l‘m i' and l I::n
ble'; Th& V“]““ tﬂ' ‘nth"h
1y ] “w are "'m b

anasmis, The corresponding

maternal mortality.

Cause of mortslity. Value of x*Probahility
Puerpertal sepsis \ 74-4686 <04
Eol:ll::r sis s . 53-1338 .87
Ansem 69-3108 0-11
All three taken together « o . . . 61-1500 .87

From table III, we sec that out of these three causes only puerperalsepsis shows a ten.

dency towards s significant varistion. Exlampsis and

varistion from week to woek. All the three causes ta
floance.

In the above oaloulstions we have related the deathsin a week to the births of the same
oase, A birthocourring in a partioul
maternal death in any of the sucoeeding weeks. Itis therefore necessary,

these three causes of death, t0 ascertain the mean perio

woek, Thismay not be oorrect in eve

maternsl doath resulting from it.

In the oase of some maternal deaths this period
fow cases from oonsideration the following three distr:

individusl fecorda of maternaldeaths.

anmmia do not show any significant

en tcgether also donot show any signi-

arweek may oause &
in the caseof each of
d which elapses between a birth and the

was not recorded. Leaving out these
ibutions have been prepared from the

Taste IV—Frequeacy distribution of maternal deaths due to three causes (1) eclamp-
sia, (2L:nunh and (8)puerporal sepais with re ard to tho period in weeks that elapsed after

birth beforethe resulting maternaldeath occurred.

Doaths ocourring within :—

Cause of maternal death

Eolampsia.| Ansmia. | Puerperal
Sepsis
0to 1 weeks . . * o . b
0t 3. . 1 13 868
2t0 3 » * 2 gg
Sto 4 '
phedl :: . 2 10 21
S5to 6 e ° ¢ ‘ 4
8to T v : ¢ "
T7to 8 - * i ’ E <
8t0 9 .- ! ¢ ‘
9 w lo . . . . oe .
1W0toll - ) : 3
Ntol2 . - : 5 "
13t013 . co . ‘
18tolé o Lo : .
l4tols o o - )
518 . Co '
18 Yo . Co h
17418 .- S : :
Total . 70 130 220

These distributions show that, with the exception of puerperal sepsis, the largest num.

ths ooouw
oil’l.ill‘:{ldr:l:mdmtmml death are 1—

Eolampsis .
Apemid . . . .o
Puerperal sepsis

Allowanoes for these periodshas

to ,
fou::::.t:glo setsoutthe vesultdobtained,

rred during the first week of child birth.

heen made hy working out a"'safter relating the weel

kly hirt
ourringin the weeks witha timelag of one, twoand three weeks relpectlvo{y. Th®

0-600
2+700
3-132

he mean periode in weeks between
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1

',

- " Piaerperal Sepsis—

- gs*%pl,i h v;r‘)]?ﬁher the weekly, figures brin

" ofthembrtality rates due to this cause. The 8m

¢

* Eclampsia—

. ourve, however, suggests s

ey

> combinihg them intp four weekly grou

b3

114

" TasLr V.—Results of significance tests on i : '
maternal mortality whon time lagistaken into con:?sgr]ZtigEn res for three speoific causes of

" Cause of deatl’ Timelag ¥ s
A GA v 8 Value of 20 . . ;
- s x ) Probability, Significance,
*“Puerperal dopsis | . . . Nil 74469
é ;::l]:s 72.54 (?0?5 Signiﬂoant.
3 wocks 91848 ‘23 Not signif
] 57-098 ‘41 gnificant,
. 44
" Eolampsia Nil :
. 53-134
;woek 58-019 :87 Not signifioant,
3W°°l£: 57:295 ﬂ »
oL wee 56'344 ' 1]
—— . : .‘4 ”
" Angmia . Nil N
. . . 69.311 . ‘ . .
Twok Gl Nt gntdoun,
2 weeks 68-385 ()g "

3weeks  70.gg 04 Significant
( 8 nt,

-~
‘——-Nn._.
3

Thez* test without time lag shows tha
itk . t th igni
ﬁ:’“? Taton d“k°b°° Yhis cause, This Etatoment holdsegl;;.w l;lo:n & significant variation in the
agofone woek but when we allow timelags equal to the meay g L1071 i# mdo for a tim e
the sngu cance disappears. It may be mentioned that thn';“’g:.:fitw;) or three weoks
A A
show, on the of h:y or otherwise of thase 'ee; e

nd, ¢
oothed ouree Bllggest,sh: ;t;:n‘:;:l distribution

. experience. The test does not take into a,
'ﬂﬂptqg{:_qgg. The two,_ourves in charga 6 h

but the . fluctuations of the original cury

" ide that 1j ieni | distribygg
. tothe regularity oftrend that the su;otft;m ——ce ittle significance oan e on
‘from puerperal sepsis doesnot show any aeum(r:x‘;.‘i;%g;g?:i :;lzgest. fn all probabi) ul;ent:(t):,‘::]}::;

gnificant variation in th

| . . h inenificar . 108 1N the weekly figyres, .

decline. The signiflcance of thi% declinee wca(:;":.::t:(f ggmtr;l:&of;}t;:e p‘r’ll;ilogd B t{:}: :mr:;l“;(ll
| oy - weekly figure :

found to be insignificant. We, there ‘ore.nog:zlfugz?g:th : St ted sgtmiE}::lYL v

exlampdia indidence bas not been establisked Significant _seasons va:?t:’tnir‘)vn“;:

The é‘ test failto brini?\lt a 8j

*" Amoemia—

~ ty thereis perhaps more indications of its ses,
“"puerperal depsis. -

N The £t test without time ‘lag does not sh
1 . . . . O i i 1
T oy rifasnoeis establishod untila timo lng of throe ougs o el iS41%0 1 the weel
o M08 : : ©K8. The smoothed ' owed for, the a
Whileitoannotbestated thataseasonal periodicity hasgf)zg: ::&Iiiz‘hdi;:‘mctly “nim"d‘r‘?‘:‘xg
Sonal periodi edforthis oause of morgy j.

oity than in respect of oclnmp gjg
Conclusion—

(1) Thereissignificant variation from week to week in the o
ou

L . . . ) rrence of deli
(2) The existenceofa seasonal variation in Puerperal sepeis ivorfes,
ir

douktful,
(3) The data falltoestablish asignificant Seasonalvariation ip 1
ecle

mpsia incidence,

" 4)’ ‘Thereis an indioation ofa unimodal seasonalvaration in
ansemia,

. Thisisa significant

(58717
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APPENDIX E
£CLAMPSIA AND 'HUMIDITY
BY
8. SWAROOP, M.A.

has been carried out for the purpose of ascertaining whether any

The following analysis celampsia incidence and humidity.

relatiogship exiets between’
A coefficlent of correlation worked out between—

i 000 deliverics in thesame weck,and
: ]y deathafrom eclampsia perl,
(( ')) ‘:;:: Zgumve humidity of thesame weekin €aloutta wasfeund to be 6-3605.
i

sheroforodndicates the existence bf sssdothtion Hetwbbr ths two

fu,‘;il,“: ;:i:gnodhem that the humidity may ot be' exetetsing dn’trimediate

faotors. It could, effeot may beshowdng itself more ¢leatly in the invidende of the succeed-

influence butthat 1t jnt in.view ocorrelstions have been worked out betweer the adove two

ing weeks, With this p?lowance fortime lags ofonc, twoand three weeke and the doefficients of

factors after mlkl’ﬂs; 0-5349 and 0-4156 respective.y. There is an increase in value up tdtime
’

¢ two weeks, the suggestion being that the influence of relative humidity may be felt over
lag of two »

snoo;elii:liswe:::r::::"om were tried oni absolute humidity figures. The values for absolute
ar

ily absolute humidity figures fromrecords of dry

humildity were obtained lz'e r:ﬂ&?::‘:::f’::e ,yus assumed to have remaincd constant becsure

snd wet t::l?n ;l::::::;n"” " s0 small a8 not to introduce any significant difference in the
»

humidity figurcs; Thetmean weekly absolute humidity figures were calculated from
absolate {
thosedaily walues.

‘Thecorrelations are giveninthe following table.

3 lampsia death raté per'?000
the correlation coeffisionts between (i) ec
dellv's:ilt)vl:lr} t}%:::';go weok, (i)shemean absolute humidity tfuringthe week,

2 Y

- Coefficient of corre- -~ Significance,

R
Time log T lation. o
L. '0-1241 ' Not significant,
i T . 02125 ¥ Do.
Oneweek . + * * 7 L. '0- 2450 Do.
Two weeks . . . . ' 0-2096 Do.

Three weoks . . . .

resof correlatian o oefflofent are msigniﬁcah't and hende the existence of asFocia-
\All the value anot established. -
tion between thesofactors it :\he {ncidence of the disesse as judged by the death rate-cannot
y be stated tha disease ooourrence. Further, the effeot of ll)};;n'id.ity may be of
oture of the ot of Bolampsia ‘casbl than on ‘deaths. For thi# purpose
great significa e “ho time of 000 urrenceof first fits of eolam {a oases were ~made into rates
or the

res Moients of correlation were worked out between
'“?}zooggelivorlu in t«l:le ::3%:’;:;0;%?:;3;& relating to the mean relative and abeolute

o Bapn ) relating

berort wookly e saregivenin the tables below ¢

humidity. 1 hi. ::::;:‘:::molehtl of correlation between (s) first fits of eclampsia of per 1,000
d dity.

delt;ro:lbel:, (io';;mean weokly relative humidity

PUSIR O RIDT SN TRYT T TRIL § N PP T

_______,_.___Tr-;—l—;s— Coefficient of ‘eokréhation v Mcaﬁlce.
o NPT IR T e T TP
e — 0-3108 X Siynffdant,
N“ . ¢ ] . ‘ 0‘“88 . ‘DO.

One week L 0-4p61 * Do,

Two woeks - . * ) . 08501 “ Do,
Threoweeks . ' '

e
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TableI1I showing the coefficients of corre] ; : )
deliveries (i) mesn weekly absolute humicdil;?. ation betwoon (1) et fitsofeclampaia per1,000 . l;:nohm -
) Relative rate per
Time lag. ) Hospital humidity 1,
Coeficient of correlation  Significance births
Nil | e . .. . 57 085
Oneweek . ... , ., . ' 0-1038 No significant 12. Dufferin Hospital, Amraoti
Twoweeks . . . . . : g‘mg Doy Hospital, Akola L, 60 060
ks . . . . . . 18. Lady Hardinge ) .
_ Three weeks . . 01717 gg. y ¥. Hoapital, Surat . . . 71 2.85
; ; i 1¢. 8, M. V. Hospi <o
oorrell:.:vi:)llllb:i:lgtfﬁ?ol?&%mﬁi:;bl:;;h“{tf” of eclampsia do not show any signig ital ’D LK . e o 87 041 ¢
. P . althoy, . t . I K. . . .
is significant, the follov;nni table shaws that it igﬂ,:&:tm&&?on with relative ﬂmi?i’? 15, Zenana Hospital, . . . o8 420
mortality rateandrelative umidity, 8t existing betweon eolampafa 16. Iswari Memorial,Benares . . . *
TableIV. Comparison between correla tf ' . e e e 63 3:14
and (1) sclempsia geath  rats por | ooy ﬂde?;:g;l;cienh oaleulated between relatiye humidj 17. Eigin Hospital, Gays - '+«
. ’ OF (2) first fitn of ty .
deliveries. eclampsia per 1,000 oL, Jubbalpore . . . . 68 82
Phd ) 3 in Ho “ u . . .
ls El‘ 3 '}[ l“l Sim]t . . . . 87 1:42
-effici . Lady Reading Hospital, ot
Co-efficient of correlation between relative 19 y . . . . 62 158
Tim humidity anq 20. Munioipal Zenana, Peshawar . e
\ e llg \ . ., R R . . 70 .o
g:::l? Tate First ftadf 21. Ganosh Das, Shillong . - - 77 238
Per 1,000 deliverjes per 1E.°l o ,1::*‘“ 32, Gosha Hospitsl, Visagapatam . . . . . . . o g0 -
Nu . . . . . . L p——— N—-—.\ . . . . *
Oneweek . . ., . | | ' g'u% 0-3108 ' $8. Vanivilas Hospital, Bangalore .
ghwo weeksk e e e 0&: 04488 Hospital, Bombsy e e e e 78 1.00
reewoeks . . ., | | 0-8349 94. Cama Hospital, 0 .
. 0-4156 82 1-87
0'8501 N drum . . . .
i iati ; - ha . W. and Children's Hospital, Trivan
o 0 38 ot ey ATy dots ewmied o i - - Lo R R 2
2 ive or absolute i . l ial Hospital, Lu e
o sl varion T abap o o 98T 4 both 1o Sery o ‘guForaioe s 13 e N T
’ On cause ; m . . * '
ﬂgurzls ;r;&epende}n&y uhnd u‘xi the same way 8 certain m::‘u::‘::} s“‘fﬂcif,':f both these sets of 87. Rainy Hospital, y . 86 1:70
introdu evenfx ¢ umidity and eclampsia were not astooiated with M;]S()clatlon will be 98, St. Stephen's Hospitel, Delhi . .+
thesignificance of the correlations establisheq above needs further e“m;’::u g,t‘hor. Therefore . SL . . . . . 69 3-31
lOne way FOf elntnl:i:a.ting th: l:a'ﬂ'eot of spurious correlation isto try the totalﬂ: 20. American Mission Hospital, Madras ng 0+90
wfhg eY?:rl- i <:>[r & i X‘;?%“I & yearl{eolampsi.denh rates per 1,000 deliver, gures for the . ital, Luoknow . . . . . .
01 nospita sint.n h‘( ity 8, August 1937 ) were oaloylateq snd were thl“r ooor & Number 30. Kenniard Hospital, 88 1:67
%l;«laoae&n reativelumicly Aguresforthe respective places, The figures ueear;\:::\r?httlfd b t, Poona * * ' ) ) )
ol . 1 .
Table V showing the yearly eclampsia death rates oalen] Nthe table 31. 8t. Margare . N . . . ' ] ) . . 65 1-18
the respective mean relative humidity figures for the year 193%? ated per 1,000 deliveries apg ’ 82. Muir Memorial, Nagp . Mywor L. m” 1-62
33. Holdworth Memorial Hospital, ‘ a1 a-08
. '\m . . R . . . . .
Hospital Relat morality 84. Zensna Hospital, Srinagar o 56 243
ive  rate : . e e
i humidity 1.oog° r 35. Women Mission Hoapital, Ajmer . 50 1.97
1. Government Victoria, Madras . . . \L_ 86, Tomala Hospital, Jodhpur . . . o o
2. Lady Duﬂ‘ﬁrin. tElammhi S | 185 Hospital, Multan  « =+ ¢
3. Maternity Hospital, Agra . . . : : . . 74 . 87. C. M. 8. Hospital,
4. Dufferin glospitali)clnh}outta . s . ) . . . 58 (2)23 Total . 2524 58.00
5. Victoria Zenana, Delhi . oo s 2.80 " irs of observations is not signi-
ital, i . Y .9487 whioch for 87 pairs 2oV 8ign,
7 Lady Avsobineon Honpital, Lahore RS S Y- Tao cooBaint of corrlation it 047 Tigpeof ke el proviomly obeine,
8. Dufferin Hospital, Lucknow . : . . 68 0-84 floant. This therefore throws 0: covariance Was tried by Dr. K. from the retd:na o'f differ. L
9. Dufferin Hoepital, Allahabad oot . .79 1-18 An analysis of variance an olsmpsia mortality fgures teken lamrar crent
D orins Hosnital Cawnpore | . . . . : N+ 0-61 August 1036) on humidity and © z:.hether any assooistion existed between eclampsia death
10, 't:l Nagpur e e oL 0-91 hospitaly in India for 1935 tofind ou after the effect of season and place was removed from
11. Dags Hospital, Nagp T * gé 0-98 ““l: and relative or absolute humidity, cant sssociation but correlation for relative
. . l .02

- p—— e e e et e, -

is fai tablish any sl te humidity. This is in acoordan
' the data. His analysis fmledmto “in value than that for absolute ¥e ordance
‘N hum]d“,y waa found to be g ter AR
with our results.
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. 1936 the places have varied significantly from eac
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Similpr.analysis has been carricd out on 1936 figures a .
taken together. He analysed du.tx} relating to 24 different pl:c;elliuat'i: rils ]s?azg :ll:d 956 figures
data fox }935-and 1936 are available for only 19 places and the followi o comparable
carried ouh on rejurns.of these 19 places only. ' Ing analysis bas been

The advantage.of this statistical technique is that by jtg g

the effeot of all causes which may introduce spurious correlat.iol;l?lic."ion it is possible to remove -

already, gegson may be one of the causes. The an&lisis of variance ,'1’,3“’ care, ar has been stated

other | Wa that in 1085 and also in
dity (Table VIand VII). Different places may, for vario::l;:g:rg::elg:;deme as well as humi=
ways 8o far as tl‘xelr.rel.atnon to humidity figures is concerneq 'i‘his m %y eected in different
spurioug cogrelation, which can be eliminated by this process..The foll:zibe toiher source of

result of the analyses of variance and cavariance. R tables set out the

Table YI—Analysis of variance and covarianoe f :
mortality rate per 10,000 births and relative humidibyotli.ui?ltl; ﬁ;l;g’“s to . monthly materpa)

. -‘&\
Eclampsia maternal .| Relatj
mortality ative humidny
Souree .| Degrees Coeffi. .
of of Bum elent
variation | freedom sum of mean sum of m of of
squares | variance | squares varf::oe Products’ oonl-ol..
tion
Season . 11 (102819545 | 0347231 | 29207.48 2655.93 852563
, -82
Place . 18 1616866315 (34270351 | 2333348 120630 750167
+71
Residual 198 |13170811-38| 66519-25 | 27376 52
. 138-27 | 40670-18
<+ 0877
Total 227 (20367660-98| 8972542 . ——
t 1 7991-748|  352.06 12018‘3.21 ——

*Dr. Rajais value for this correlation=-

0721. Cr o
due to the omission; of data for 5 places. . _21 The  elight difference of

*G035 {s perhaps

Table VII—A ysié of variance and covari ‘ .
mortality rate per 10,000 births and relative hm;li?}:; i(‘;);,(,i:gt “'1 ;;lghng to monthly materna]

——

. \
Eelampsia maternal

Deg- mortality Relative humidity Coeffi.
Sou;oe refes Sum oient
o o T of f
variation | free-°| sumof ‘| mean 1- Produots { co .
dom | squares variance s:;:x:lr:: v::}::ce ml:- -
Sesson .| 11 | 30309225 | 27553-84 | 23803.50 —
500 217214 | 1954
- 52

Plate .| 18

Residual |, 108 | 8718891402 | 44034+81 | 20534.75 |
10371 |—
e 11—20623-41) —.0700

Total . | 227 .:|11495320+14.) 5004018 ﬂllw-oz'mm~ .
1t —18466-42

e ————.
————————rn

247338597 113740755 16671.77 926-21 18111
‘141

)
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Table VlII—_-Trivariate analysis of variance and covariance for data regarding month]y
maternal mortality rate per 10,000 birthe and relative humidity during 1985 and 1936.

Eolampsia maternal
| Deg- mortality Relative humidity Coeffi-
Source | rees sum cient
of of of of
variation | free- sum of mean sum of mean products | corre-
dom squares variance | squares | variance lation
Year . 1 3049-48 394948 912:33 912-38 |—1898-22

Months . 11} 51157861 46507-14 | 49830-06 | 4530:01 44028:57
Hospitals 18 | 776783561 | 431546-42 | 3880495 | 2155-83 97911-41

Interac-

tiong:—
+

Years— .
months -1 | 819709-20 74519:02 | 8270-90 207-85 39278-22

Months—
places . 198 [11881183-49 60005-98 | 4101681 211-70 7722:09

Years—
Pl(cu. 18 | 87416352 48564-64 | 1200-29 66:68 |—5883-20

Residual | 198 (10008519-80 | 50548-08 | 5094-08 | 8028 | 3274-79 |+-0184

Ll

Total . | 455 31866939-61

70037-28 {141929-28 811-93  |184478-57

LI

The ocorrelation coeficient corresponding to the residual row represents the intrinsio
association existing between eclampsia and humidity. Correlations for 1935 and 1986 are -+ - 0677
and +0700 respectively. For the combined figures of 1935 and 1936 the coefficient of correlation
aftor removing from it the spurious effect which factors associated with season, place and year
may have introduced, is ++0134. All the values are insignificant.

The assooiation between eclampsia and humidity cannot, therefore, be said to have been
established, '

LS/ (233:N34E
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Oxford Book & Sty. Co., Boindia House.

RamnKriohm&Sonl(ofhhorohlalll‘.:.‘connnnghtlee. BIMLA
atket,

Raj Book Depot, 1, Bongalimal ::\ﬂ Kitab Mlhﬂ,s‘.“ No. 13,

Saraswati Book Depot, 13, Lady Hardinge Road. : fd"‘ Himecbal Pradesh Govt.

Sikh Publishing House Ltd., 70 G, C. Placy, §;ay & Sons India) Ltd.
Suneja Book Centre, 24/80,0. Cirous. inotva Book Shop, The Mall.
‘Tanejs Books and S't.ntione'ry Mart, Raisina Rd. g"w "";’)k Depit 70, The Mall, .
United Book Agency, 47, Amritkaur Markot, Pabursnj, o x‘{‘:‘:v.,;'r as8 & Sons, 141, Lower Bacar.
PATIALA United Book- Agehey,
.JainCo. Booksellors eto., l.inm Shahs Nashin, SRINAGAR * .
8updt. Bhupendra State Press. The Kashmir Book 8hop, Pendanoy Road, - ‘
BURAT
PATNA ]
v Popular Book Stores, Tower Road,
Book Centre, Near B.N.Collsge. Shroo .
Shukla Book Depot, Btnklpul:.go Galanan Pastakalys, Fower lloud

Supdt.Govt. Printing, Bibar, P.0. Gulzar Bagh,Patna. | TRICHINOPOLY FORT

Krishnaswami & Co., 8.8. Teppakulam

PATNA CITY : TRMRVENDRUM
J. N. P, Agarwala, Padri-ki-Haveli, International Book Depot, Main Road.
Lakshmi Trading Co., Padri-ki-Havel. UDAIPUR
Moti Lal Banarsi Das, Bankipore. . Vidys Bhawan Bociety,

POONA P enkatuaabian, 5. La Bookaetle
Detoan Book Btall, Ferguson Collegs 8quare Rood. on usian, 5. Law .
Imperial Book Degot, 230, Main s“n:g. VIJAYAWADA
Internasional Book Servioo, Deccan Gymkhana.

N.R. Bhalarao, 602, Shanwar Peth,

Hindustan Diary Publishers.
Raka Book Agency.

The Commereisi Links Governorpes. . i

VIZAGAPATAM
. Gupta Brothers, Vizia Buildings, *
RAJKOT VISAIHAPATAM
' Mchan Lal Dossabhai Shah.

M.8.R, Muny & (o,

Govs. of India Ivitab Matal, Quocnsway, Opposite {ndia Ooﬂ-co House, New Delhi, .
Fur looal salo only,
Gowt, of India Bok Depor, 8, Hastings Stroet, Calontta,

) "
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