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1. InTrODUCTION

Statistics relating to health problems in India have been known to be unreli-
able for a long time. It is generally realized that Infantile Mortality in India is high,
although exact information on this subject is very mengre. The data on vital statis-
tics in urban arens nre usually collected by registration clerks and sanitary inspectors;
in rural regions by chowkidars (village watchmen), palwaris (rent collectors), and police
officers (vide nlso Bhore Committee Report, Vol. I, 153-157). This procedure suf-
fers, amongst others, from two major defects: firstly, most of these persons have limited
or no general education and hardly any special training for this type of work; secondly,
there is reason to.believe that their routine is perfunctory and the informations are
incomplete and not infrequently inaccurate or imaginary. The health statistics of
the Provinces issued annually by the Directorates of Health are based solely on these
returns. The report of tle Public Health Commigsioner (PHC) with the Government
of India which were compiled from the materials submitted by the various provincial
health departments, form the main, and perhaps the only source of information re-
garding Infant Mortality rates in this country.

Infant Mortality rate is an important and sensitive index of the standard of
health in a country in its widest sense. In India this rate was high for many years in
the past. A steady decline noted to have been observed by the PHC' in recent years
seems however to be ill-founded and may lead to dangerous complacency. Until re-
liable machinery for accurate recording of vital statistics is set up in tl.e country, know-
ledge on this and similar problems can only be acquired by individual or academie
enterprises.

In a sub-continent like India with various patterns of populations and over 12
million annual births, the determination of the overall Infant Mortality rates, eto.
presents collosal problems involving immense labour and expense. The knowledge
of these indices would be.interesting no doubt and may be useful for making compari-
sons with other nations of the world. For purposes of immediate health and welfare
programmes, however, figures relating to compact administrative units (e.g., city wards
villages, ete.) would be more useful and perhaps serve the object better. In conducting
Maternity and Child Welfare Services, say, in towns or villages, the authorities will

*The Infant Mortality (1) rate ie the number of deaths of infante undor one year of life por thousand live
births.
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apparently derive more benefit from the local enquiry reports than from any All-India
or International figures.

The reasonableness and perhaps necessity of a survey work’s taking special
care in the assessment of the Infantile and other mortality rates separately for the
component zones in compact administrative areas are also conspicuous from the consi-
deration of a different view point. A city or a thana (area under police station)is gene-
rally composed of heterogeneous strata or zones, i.e., wards or villages. The strati-
fieation of a population can be made on numerous bates, e.g., geographical regions,
religious communities, economic groups, ete. In practice a very wide variation of the
Infant Mortality rates in the component strate or groups is observed. Comparison of
the vital etatistical figures for such zones may be made, as an illustration, of the city
of Bornbay for the year 1949, Bombay comprises 19 wards and the Infant Mortality
rate 174.2 per thousund, represents the rate of all the wards. We quote here the figures
for the 1st and 19th wards.

ward Boctions brea in neres density of popu- number of infunt mortality
no. lation por acre births rate
Upper Colabn 005.77 13.7 207 53.0
Middie & Lower Coluba 770.88 43.5 07 137.5
1 Fort Southern 464.26 20.5 358 8.2
Chinchpokli 477.31 125.2 1058 228.8
19 Love CGrove 709.76 6.6 121 338.8

As a second illustration by taking a different basis of stratification, namely,
religious communities, Infant Mortality rate during the years 1935-47 for the city of
Caleutte may be compared. {We have reproduced later in Fig. 5 the overall Infant
Mortality rate of the city with those for Hindu and Muslim Communities separately.]
The value of the Infant Mortality survey being conducted in compact administrative
units will be obvious from thete illustrations. Here it may be relevant to note the
ramarks of the Executive Health Officers of Bombay and Calcutta that despite their
vigilance and large health organivation at their disposal, the publisled figures do not
represent the actnal situation, indeed, considerable error is admitted. If these be
the conditiors in the two leading cities of India then the value of the reported vital
statistics of other urban and rural areas of the country may well be imagined.

The necessity of acourate information regarding vital infant statistics has been
keenly felt and the problem was speciglly considered by 2 sub-committee of the Indian
Research Fund Association (IRFA)in 1949. This committee has made specific recom-
mendations about the conduct of future Infant Mortelity surveys. We offer two criti-
ciems of these oxcellent proposals: (i) To conduct surveys on the suggested lines
might prove extremely difficult due to lack of adequate funds and personrel, so
that, the plan, may at best, be carried out on a very limited scale. (ii) The survey
will reveal some health conditiona prevailing at a particular time.

What ia really important is not the determination of Infant Mortality rates in
& region or.community at or about a given point of time, but the trend of the rales over
a number of years in & populatiom (permanent residents in a compaot administrative
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ares). For this has the unigue merit of indicating the effects of environment, nutris
tion and henlth measures on the population over & certain period and hence eliminating
to a large extent the influence of chance in appraising the avoidable factors which might
vitinte at times, results of vampling on successive occasions {¢f. Yates, 1049, p.45).
The type of materinl suitable for such objective of trend study is the Longitudinal*
data (historical data covering a period of time). The Cross Section studies (at or about
a given point of time) are not sufficient for understanding the spread of any underlying
cause or condition. For example if we conduct a census in an area now, and again say,
after 10 years the populations will not be strictly comparable. In the first year m,
methers will give birth to ¢, children next year m, mothers to ¢, children ard'so qn,
at the end of ten years m,q to ¢,,. Now depending on the frequency of pregnancies in
mothers, there will be some overlapping of the groups in consecutive years, but in no
sense can the two populations be strictly comparable.  On the otl:er hund, if we consider
Longitudinal data, it is possible to obtain 2 renlistic trend of Infant Mortality or other
rates. Yearly urveyv-data i.e., cross-section data, will also be available for analysis
when the longitudinal survey is properly conducted on the entire population of a lo-
cality. Many factors which vary with time are likely to lend themsclves for analysis
in historical data. The method appears to have wide tield of application. One of us
(KNM) has been endeavouring for the past few years to evolve some practicable means
of arriving at some valid estifhates of certein rates and ratics which are of frequent
importance in obstetric practice. The technique evolved has now been applied as
an cploratory measure in the investigation of trends in Infant Mortality rates in
Caleutta.

Since completing this survey we have come across a similar concept of statis-
tical analysis in a recent book by Puffer (1950). There is an excellent discussion by
Puffer on the method of longitudinal surveys based on historical data as advocated
by the late Dr. Wade Hamptom Frost. We also find mention in her book of an enquiry
into the mortality rates among premsture infants conducted in the Tennesse Valley,
US.A.

2, REVIEW OF PREVIOUS WORK

The reports of the Public Health Commissioner (PHC) with the Government
of India as we have noted, form the main.and perhaps the onl y source of information
about the Infantile mortality rates in India. It may be of some interest to recall the
history of these reports. The first of these appeared in 1864, as the annual report of
the Sanitary Commissioner with the Government of India. It then dealt with the
health statisties of the Indian and British troops, jail prisoners and general public.
With the change of designation of tte Sanitary Commisaioner, the report in 1920 was
itsued as the annual report of PHC and has since then been published until the year
*For dotails about tho distinction betwes Crosa Seotion and Longitudinal data, see Puffer (1050), p.21.
tThe lack of officiency which one mey find, howovor, in this mothofl of approach rests in the exclusion of
infants whose mothors are dead. It ia not unlikely that the mortality rates of theso tables may bo a little

highor than others. But whilo the Infant mortality rate in India is about 170 per 1000 live births, the
Malernal mortality rnte is only 20 per mille.
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1946. The post of the PHC was abolished in August, 1947, as proposed by the Hoalth
Survey and Development Committee (Bhore Committee) and the medical and health
services wero integrated. The functions of the Director General, Indian Medical Ser-
vice, on the curative side and those of tho PHC on the preventive aspect have been
combined and placed under the Director General, Medical and Health Services. No
report has yet been published from this reorganised all India Health Directorate since
the year of their functioning in 1047.

In the report for the year 1930 the PHC discussed at some length the subjct
of the trend of Infant Mortality rate in the eleven provinces and in India as 2 whole
and made comparative study of the trend of rates from 1892-1930.  After commenting
in the registration of births especially during the first half of the period considered by
him, he noted a continuous improvement in the mortality rates after 1918. This
reduction according to him might be due to several factors and was probably due to
better registration of births (p.23).

The Infant Mortality rates in India from 1926-35 as reported in PHC annual
reports have been analysed by Basak (1938). He comments about the defective
registration of births in earlier years and felt that they were not comparable with the
practice of later years. He concluded that there was no indication of any appreciable
decrease in Infant Mortality rates during this decade.

The Infant Mortality rate from 1935 to 1944 has varied between 164.0 and 169.3
per mille; discussing the health conditions in India during the yvear 1944, Col. Bozman
(Addl. PHC) pessimistically remarked about prevailing Infant mortality in India
and made a strong plea for improving the conditions. Next year the Infant niortality
rate was reported to be 150.9 (lowest so far recorded in India) and the following year
another steep fall to about 132.8 bas been shown. No explanation has been given
in these reports to explain these phenomenal reductions in Infant Mortality rate.
In the recent annual health reports, repeated comments on the grave food situation in
the country as well as the severe restrictions of health activities imposed by war have
been made by the PHC. We shall refer to these official rates later in this work.

Main findings of some special surveys conducted to determine the Infant Mor-
tality rate in India are given here in tabular form.

infant mortality rate limits

authors age dontls lost — ———— -
(in months) contart lower upper
0-} 108 104 40,6 43.8
1 67 218 UR.7 .7
Ghosh & Chandrasokar (1042), in 1-3 47 404 —_ —_
Calcutta: study of 2680 infanta 3-0 36 247 - —_
09 24 201 _— —_
n-12 20 a7 — —_
0-12 209 1705* 146.1 175.8
Tdem. (1844), in a rural area near [ 17 —
Caloutta, 448 infant i-1 20 -
. 0-12 36 1 80.5
Orkney (1040): in suburbs of Delhi 0-1 26
1841, 502 [pfants 0-12 101 108 220.1¢

*1t is hard to account for tho inclusion of so many cnsee with whom contact was lost at varying intorvals

upto one your in theeo atudics.
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INFA

A fow interim abstracts of investigations carried in the All-Indie Institute of
Hygieno have beon briefly mentioned in the Reports of the Scientific Advisory
Committee of the IRFA (1947-49). The completed studies have not been published
so far.

A number of studies most of which are included in the following list, have
reported the incidence of stillbirth and death of infants during their stay in hospitals
(from 3-14 days). Neal Edwards et ul (1040) und Jhirad (1041) in their studies into
the cnuses of muteraal mortality in the cities of Calcutta and Bombay reported the
incidence of total number of births and still births during the periods of their survey.
Das und Mahulanohis (1934) analysed the Maternity Statistics of the Eden Hospital,
Caleutta, from 1850-19¢1.  Nair (1936) has made a similar study of the data of Govera-
ment Hospital for Women and Children, Madras, from 1920-1933.

A FEW STUD{ES ON HTILLBINTHR AND) NEQNATAT. DEATHS FROM HOSPITAL STATISTICS IN INDIA, 1850.10350

number of births for the infant
sarml poriod atudied denths stillbicthe poonatal
no. authur period of aowres of —_———————————— during rate mortality
roviow information live still total  atoyin rate
birth  birth hospital
1 Dns & Mahahe. Exlen Hospital,
nobix (1934} IRA0-1901 Calentta 5421 1000 6481 — 1.8 -
2 Nwir(1936)  1920-1931 Gove. Howpital
far womou,
nlrny U343 3827 40070 2407 08.5 68.33
3 Mitra, 8. (1034) 1931-33 Sova Sadnp,
Culentta 4082 404 4480 256 08.07 62.7
4 Kumnr (1045) 1932-36 Quoor: Mary's
Hospital,
Lucknow 920 167 1087 89 IBL.52  00.74
3 Neal Edwarin
(104u) 1036-37 City of Caleutta 28714 28R9 31603 —  100.81 -
6 Jhimd (1941) 1937-38 City of Bombay 35502 2431 33043 — 68.86 —
7 Waters (1048) (1945 N. M. Wadia
Hospitul,
[ombay 5741 348 6039 336 00.82  58.53
Mai Motli Bai
Hospt.Hombuy 2248 206 2453 160  oL.1 75.18
Nuring
Homos. Bombay 1214 25 1239 13 20.59 0.7
8 Narkar (1051} Eion Haxpitat
Caleutta 4074 383 #427 188 88.85 40.75
S " 8563 454 017 402 60.18 01.26

Das Gupta (1947) has made a comprehensive study on the bearing of premature®
and immature births on Infant Mortality in Bombay, Only a brief interim report is
available to us. All infants who weighed upto 4 Ib. 16 0z.1 at birth in thirteen reliable
Bombay hospitals provided the material for study. In this investigation 2817 mothers
and their 2922 infants were studied. The neonatal mortality rate, 192 and Infant
Mortality rate, 220 are distributed as under.

total infant deaths infant morta-
upto ) yoar lity rato
1282 infonts (43.99%, promuture) 443 345.8
Hm| " (50.5%, inmnturo) 138 107.0
184 " {5.09 information awaited) 30 243.9
*In ! with the lard in int. tionnl usa nny infant whoeo birth woight is 5§ 1b.(2500 grammee)
or losn i i 1 ithor /) or pi necording na tho cetimated pericd of geatation is fulltime
(40 wooks) or loss.  Unually i Ly innnt ihiod ly nnd includod under promaturity,
HIn a perannnl ommunication Dr. 0. C. Dan 6nplu has informed nbout milopting birth weight lesas than
5Ib. to dofine | li birtha, He la thnt the nvorage birth weight of Indion infants

baing loss, tho intornntional atandard i too high for ndoption in Indin. All othor references in this papey
wre based on the [ntornasional etandard, ¥
mn
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Investigation revealed the average caloric value of diets of the mothers to be 1500C
per person per day. “They lacked in protective foods, proteins, fats and vitamins,
and were unbalunced or inadequate to satisfy or sustain the mothers, who were in
consequence mul-nourished and under-fed.” The health of t! 0 mothers was found to be
unsatisfactory inthe majority of instnnces. Severeanaemia (Haemoglobin 25%-55%) was
presont among 1428 nnd was responsible for 509/, of the diseases present in these women.
The incidence of premature births hax important influeace on the Infant Morta-
lity rates. Figures from hospital statistics in England show the premature birth rate
to be 6% to 18/ of total births. In India thisincidence has been studied by Balfour
(1930) fom the hospital records of Cama and Albless Hospital, Bombay and the Dufferin
Hospitals, Indiz, and give the figures 1351201 births (10.71%) and 234/2254 births
(10.38%) respectively. In Eden Hospital, Calcutta, the rates were 891/4427 births
(22.18%)u|\d 1176, 7017 births (10.76%) during 1948 and 1950 respectively.
3. THE MATERIAL, PROCESSING OF DATA AND THE RE3ULTS
The waterin) of the present study consists of detailed and careful obstetric
histories* elicited from 1502 Hindu women belonging to middle income group in
Calcutta. Most mothers were literate and their histories appeared reliable.
Dates of birth were noted to the nearest years. The information about each indi-
vidual pregnancy was transferred to a separate Hollerith Punch Curd and then the preg-
nancies were sortel out according to year of delivery. The number of births recorded
before 1038 is small and the data for 1950 are incomplete as the sequel to most of the
pregnancies were not available at the time of the survey. The statistical anulysis in
the present work is based on 403+ pregnancies spread over the period 1938-1949.
432
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Fig. 1. Showing tho distribution of 1484 mothors according to age at Brat childbirth

*Those i wore dod in forma apex preparad for the purposo. The Survey was carried
during the period 15th July to 16th Docomber, 1060.
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The study of some points like economic status, cause of death, etc., has been based on
tho entire material.

It ie known that fates of siblings arc influenced by maternal age, parity and
frequency of conception. Usually the first pregnancy and labour are aseociated with
more hazards and these are reflected by higher Stillbirth and Neonatal Mortality
rates The rates are lowest in the second and then slowly risez until it is as high in
the fifth as in the first pregnancy. Thereafter it rises with each pregnancy. (Neonatal
Mortality and Morbility, 1949).

First pregnancy occurring at too early age (befure 14) or in elderly women
(past 30) is specially attended with ditticulties. Tho distribution of ages at first preg-
nancy of this group is shown in Table 1, below. The total number of mothers is
1494, a8 in 8 cases the ages at first pregnancy noted were uncertain.

TABLE 1

DISTRIBUTION OF MOTHERS AC(ORDING TO
AGES AT FPIRST PHEUNANCY

ago groups number  perrentage

in yoars of total
12-13 17 1.2
267 17.9

432 28.9

303 24.3

250 17.3

00 6.0

30 2.8

17 1.2

& 0.3

3 0.2

2 0.1

total 1494 100.0

Fig. 1 shows the Histogram of this data. The average age at first birth in
the present observation is 18.05 years with a S. D. of 4:2.00 years.

TABLE 2

SHOWING TRE DISTRIBUTION OF 4034 PRECNANCIES FOR TIE PERIOD 193040 ACLORDING TO AGE
OF MOTHERS AND YEAR OF DELIVERY WITI PERCENTAGES FOR ALL YEARS

number of pregnnncies during

age al - o
pregnancies 1038 1039 1040 1041 1042 1043 1044 1045 10406 1047 1048 1040 years %

12-13 1 [ 1 1 1 3 1 1 1 0 [ 0 10 0.28
14-15 15 14 33 13 3 9 13 20 17 20 7 1- 170 4.21
16-17 81 17 38 52 41 35 22 47 43 44 51 30 460 11.40
18-19 63 3v 43 28 47 76 [ 44 40 6z 11 45 692 17.18
20-21 38 10 34 54 51 31 49 84 101 68 100 33 083 17.18
22-23 25 8 38 22 T2 02 51 45 54 76 123 30 ©08 15.02
24-25 1 17 34 9 28 23 54 7 44 H 64 40 11.08
26-27 13 4 11 10 28 21 24 42 [ 52 2 3 1.
28-29 18 10 T 1 12 28 1n 24 18 50 80 224 B5.56
30-31 3 1 206 11 T ] [ 15 23 7 25 14 143 3.54
32-33 4 1 4 1 10 15 8 3 21 20 7 118 2.80
34-28 0 2 [ 0 1 1 14 13 4 8 0 1.58
36-37 1] 0 0 2 1 [ 2 1o 12 13 ¢ 3 40 0.99
38-30 1 1 (1] 0 0 3 2 o 1 2 10 9 20 073
4041 (] [ 1 ] (] ] [ 2 4 0 1 £ 1o o0.25
42-43 ] 0 [ 0 1 1 1] [ 0 4 + o 10 0.28
44-48 [ 0 [ 0 0 0 0 0 o 0 [] 1 1 0.03
unknown 2 0 1 r 0 1 1 1 8 1 2 1 14 0.35
total 220 124 306 214 308 280 334 308 461 448 661 280 4034 09.99
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In Fig. 2 is shown the distributinn of 4034 pregnancies in our study according
to nges at delivery during the year 1038-49. All year percentages by ages of delivery

692 683

il
-

n

170

1

2 14 16 1§ 20 22 34 26 28 30 32 34 36 3B 40 42 44 46
AGE OF MOTHERS IN YEARS
Fig. 2. Showing the distribution of 3034 pregnanciea according to ages of mothers.

are shown in the last column of Table 2. The report referred above notes that the
ideal family in Britain, from the standpoint of low foetal mortality would be
4 or 5 children, with the mother not more than 24 at first child-birth and the last
not later than at the age of 35. Although ages quoted in this statement are not appli-
cable strictly in our country, the results in Tables 1 and 2 provide interesting compari-
son. There is no preponderance of primigravidae in our group and the age of mothers
at first and subsequent pregnancies was very satisfactory from both tho obstetric and
infant mortality points of view and may, therefore, be deemed to have little or no
effect in augmenting Infant Mortality rates.

With the increase of thg family other problems arise. A good deal will depend,
on the relative incremient of the income with the growing family. Frequent pregnan-
cies &t short intervals have a cumulative effect in undermining the health of the mother
which i8 manifested by malnutrition, exhaustion and anacmia. Table 3 and Fig. 3
show the interval of gestation in 45676 cases of pregnancies from the whole material
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consisting-of 1502 mothers. Nearly 668%, of the pregnancies were below the interval
of two years. It has been observed in India that the baby may be still suckling when
the next one is born, preventing the mother from giving adequate care to either. The.,
poor mjddle class group cannat afford adequate domestic help so that repeated preg-

FWJ.
TABLE 3
SHOWING THE INTERVAL OF OESTATION
IN 4578 PREONANCIES
intervalin  pumber  percentage
yesrs

1 908 21.8

2 2004 43.8

3 819 17.9

6 4 410 9.0
1 188 4.1

8 30 1.8

819 7 32 0.7

8 17 0.4

] 0 0.2

10 13 0.3

l; 1 0.0

1 5 0.1

10 18 — .

14 1 0.0

186 15 2 0.0

16 1 0.0

0
32 \? 9 B total 4676 100.0
v 2 a s a 7 ® ® 10

INTERVAL IN YEARS
Fig. 3. Showing the interval of gestation in 4576 pregmancies
nanoies at short intervals cause obvious strain on the already over-worked housewife.
This we believe, has an adversc effect on the health and energy of the mothers which
may in turn have been responsible for increase in the stillbirth, neonatal and infant
mortality rates, especially among the poorer women.

The material was processed for the extraction of a table to show the number
of births falling in different years. We have included here the figures for the 12 year
period, 1088-49, for our study of trends. In Table 4 will be seen the fate of 4034 preg-
nanoies over the speoified period. This table provides columns for the inoidence of
abortjons (not ordinarily availeble in vital statistical reports), stillbirths, neonatdl
and infant deaths-eto. Esbtimated yearly rates of these with their standard errors are
also shown. Grapias showing these rates are given in Fig. 4.

Infant Mortality rates for the Hindu community (graphieal presentation of
which is given in Fig. 5) in the Calcutta Health Officer’s reports, when allowances are
made for their admitted errors, will be found in most cases to compare well with our
figures. The reported Infant Mortality rates are somewhat exaggerated figures as a
higher percentage of deaths than births are usually registered. This has been observed
in many places e.g. the PHC (1930) estimates an excess of 20% (approximately) in
the official figures by an actual checking of the enumeration work in Madras Presi-
dency where the collection of vitel statistios is as acourate or otherwise as in any other
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partof India. Ghosh and Chandrasekar (1943) found even a higher percentage of error.
The extraordinary Infant Mortality rate of the years 1043-44, 1944-45, were ascribed

RATES PER MuLE

600

INFANY MORATALITY == == —='
NEONATAL 19 ——: = - ——
STILLBIRTH

ABORTION

o
-

T T e T T
138 1939 1940 1341 1942 1943 1344 1945 1946 1947 1948 1949

Showing thy trends uf Abortion, Stillbirth, Neonatal nnd Infant

Fig. 1.
Mortulity rates for tho years 1938-1940.

to the registration of a large number of “imported” deaths (1043 famine) and toa
severe epidemic of small-pox in the following year. Our sample observation escaped

extremes of these calamities.

RATAS PR Avicom
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Fig. 6, Showing the Infant Mortility ratee among Hindus, Muslims and All

Communitios in Calcutta for tho yeara 1035-1947
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Table 5 shows the number and percentage of deaths by different causes. These
figures should be accepted with reserve as the causc were as stated by mothers. It
appenrs, however, that most infants were seen by doctors. But as is known accurate
dingnosis needs also post-mortem examination in majority of infant deaths.

The distribution of mothers in five income groups are shown in Table 6. Its
column 3 gives the percentages of the total number of pregnancies. The number ard
proportion of neonatal and infant deaths are noted in corresponding rows. We skall
refor to these results later in our discussion. It is scen that the mortality is higler in
lower income groups, the fact being in conformity with the findings of various worlers
of the western countries.

TABLE 6

SuOWING THE FPREQUENCY OF INPANT DEATHS BY DIFFERENT CAUSES DURING TRE
PENIOD UNDER SURVEY

sorinl no. cnusas of death aupber of  porcentago
deaths of total
1 umknown (including rare cruses) 45 .6
2 fover tincluding mnlaria, 1y phoid) NN T
3 prematurity & debility 142 .7
4 i 82 .0
6 51 -3
[ 41 .0
7 amallpox a2 7
8 accidont and trauma a1 .6
9 diurrhoea (including cholorn) 20 B
10 dyrontery 19
11 rickots 17 3,
12 wepsis 15 2.2
13 diphtheria ) 1.3
14 noningitis 0 1.3
15 convulsions 1 1.0
6 minrasmus 5 0.7
17 wensles 5 0.7
I8 henrt Milurn 1 0.0
total (all cases) [i1:14) 9.9
TABLF. 8
SHOWING RRLATIONANTP OF RCONDMIC STATUS WITIH NEONATAL
INPANT NWEATHS
neonatnl infant !
inrome group numbor of percentugre deaths denths 1 ratjos
(in rupees) preg: i of preg i — f—-
no. 9% of total | no. % oftotal ~ col eol. 7
[ eol. 3
[$}] (£)) *) 4) ) (6) (7 (R) 19)
0—160 1206 32,1 148 36.1 251 3.8 1.35 L.140
151—250 2210 64.8 218 563.2 3590 52,2 0n.07 0.95
261—500 443 1.0 43 10.6 70 10.2 0.05 0.03
501—750 10 to 1 0.2 7 1.0 0.13 0.52
51— 9 0.2 0 0 0 0 0 0
all groups 4034 100.0 410 100.0 686 100.0
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4. Discussion

Speaking generally the important factors which influence Infant Mortality
rates nre, the genetic causes, the cnvironment and the efficacy of the Health and Medi-
cal Services. Amongst these we believe that the most important as well as the most
variable factor influencing Infant Mortality rates in India is that of Environment
in its widest concept. The widespread poverty in India is usually associated with bad
housing, overcrowding, illiteracy, ignorance, squalor and apathy; and these are the com-
monest causes of disability, diseaso and death of infants. It should be emphasised that
under existing conditions, the medical and health services function with extreme dif-
ficulty and with much less offect. Pregnancy and the results of child-birth are inti-
mately correlated to social and economic conditions and the high incidence of sickness
and mortality is largely due to wretched living conditions of the majority of the

people.

A large number of genetic causes resulting from faulty material environment
have been investigated over since the classic studies of the late William J. Ballantyre.
Under the prevailing conditions in India the effects of malnutrition in the mother are
89 overwhelming that they tend to mask the other factors, which are, therefore, of in-
significant importance in a study of present nature. In our discussions, environment
inplies the effects of housing, sanitation, mode of living and nulrition.

It has been increasingly appreciated in recent years that the nutrition
of the pregnant mother has profound effect on the future health and birth vigour
of the sibling. Hammond (1944) postulated his hypothesis on the partition coefficient
of nutrients in the maternal tissues and the foetus. Subsequent observations on ex-
perimental and farm animals and in human beings bave generally corroborated his view.
The foetus gets a high priority of nutrients. If the diet is inadequate or unbalanced
the mother cuffers firat and in eztreme cases the foetus is affected directly. In mild
or moderate degree of malnutrition the foetus iz affeoted indirectly by the altered ma-
ternal environment.

Pregnancy may be likened to a “Diet Efficienoy Test” and border line cates
of malnutrition are frequently aggravated during this period into actual deficiency
states. These are manifested by diverse and often bizarre clinical features some well
known, others that are gradually being recognised. The effect on the foetus varies.
Burke et al (1943) studied the effects of nutrition of mothers during pregnancy on tke
conditions of their infants at birth. They observed that all “functionally immature”,
promature and congenitally defective infants were born to mothers whose diet waa
inadequate (poor to very poor) during pregnancy. On the other hand if the diet was
excellent the physical condition of the infant was good in nearly all instances. It
may be noted here that practically the same causes detérmine the incidence of stillbrith
premature Jabour and neonatal mortality. Prematurity is one of the most important
causes of infant death in tho earlier age poriod, so that any factor whioch tend to aug-
ment promature births will increase Infant Mortality rates,
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Attempt has been made to determine the effect of environment by studying
the relation between the social and economic status of the parents with the incidence
of atillbirth, premature birth, neonatal and infant mortality rates. The Registrar-
General in England and Wales recognises five social classes. In the period 1930-32
among legitimato children, the stillbirth rate was 30% higher in Class V than in Class
I, neonatal death rate 50% higher and Infant mortality rate for the age group
6-12 months, four times higher. Baird (1945) has shown that the high neonatal morta-
lity rate in Scotland as compared to Holland and for the social Class V in England
and Wales compared to Social Class I, is due to tke relatively L:igh proportion of pre-
mature births, which is in turn associated with poor social and economic conditions
affecting adversely the physique, health and nutrition of tke mother. About 909,
of the mothers of premature infants studied by Das Gupta (1947) were living on grossly
inadequate diets as a result of poverty. It is significant to note that 1476 (50.5%) of
infants in this series though born at term weighed less than 5 lbs. and may be deemed
to be “functionally immature”. In so far as tke total loss of child life is concerned
these figures become even more tignificant when it is realized that the poorer class is
a much larger group than the rich and that they have a higher reproductive rate.

On the basis of this knowledge we may now analyse tke trend of Infant Mortality
rate in India. The trend of Infant Mortality rates in British India (from PHC reports)
as a whole for the years 1935-46 iz shown in the graph of Fig. 5. From 1930-44 the
rate has shown hardly any appreciable fall. During 1945-46 a fall of nearly 37.4 per
thousand has been shown. The PHC notes this fall in 1946 without giving any expla-
nation and in the same annual report again refers to acute food scarcity in certain Indian
provinces and states.

During the last war especially after 1942 ther has been a steep rise in the cost
of living without a corresponding rise in income of the vast majority of the people. There
has been simultaneous and gradually worsening food scarcity due to various
factors which has been further accentuated by the partition of India in 1047. Indeed
the recent famine in Bengal was only an acute local manifestation of tke chronic food
scarcity that has become the feature in recent years. The increased cost of living.
growth of population, lack of housing and increased congestion are otl.er problems which
are of serious concern and anxiety to the authorities. The claim of tke reduction in
Infant Mortality rate made in the PHC report of 1846, notwithstanding the serious
deterioration in the food situation referred in the same report (pp.5-6) appesrs to be
incongruous and is contrary to acientific medical experience.

Our own findings may now be analysed briefly: If we ignore the rise in 19390
(the number of cases studied being small), thers is a slow but steady rise in Infant
Mortality rates in our populn.t.ion reaching a peak in 1943 corresponding to the worst
period of food erisia in the City. This community with fixed incomes could only spend
& proportionate amount on food etc. The quality and quantity of food vary with the
purchasing power. Total rationing in the city was instituted soon after, making avail-
able essential foodgmins at reasonable cost and this is reflected in the fall of Infany
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Mortality rate in the following year. There is again a steady rise in rate due, no doubt
to the riging prices and worsening living conditions of the middle class population in
tha City. There was no serious trouble in Bengal in 1047. During tke last three years,
however, there has beon large exodus of refugees. Tho majority of displaced persons
stay permanontly or during their transit in the City, causing serious d'slocation of
normal living conditions. This reacked a climax in 1948-49 and the community studeid
reflocts the vicissitudes by a sharp and plenomenal rise in the Stillbirth, Neonatal
Mortality and Infunt Mortality rates of that year. This result is not surprising if we
recall the present living conditions of the poor middle class in the City most of whom are
also uccommodating o number of destitute relatives from East Bengal. The rise in
the rate is parallel with the deterioration in environment and is in accord with th.eoreti-
cal expectations.

Wo may in this context record the exper.ence of otker cities in India. Ore
of us (KNM) during his visits to different places and from discussions with colleagues
has gained the impression about the deterioration of tle standard of health among
pregnant women seeking treatment in the teaching bospitals of northern India durirg
recent years.

On the basis of such overwhelming circumstantial eviderce and from our
own observations we are unable to agree with the euphemistic conclusions of the PHC
(1948) and venture to suggest that the present state of Infant health in India, parti-
cularly in Calcutta, is alarming and demands immediate and radical measures for ame-
lioration. Infant Mortality accounts for nearly a quarter of the total annual deatks
in India from all causes. Family ties and love for children is as wuch a feature of
society in India a8 may be found in any other country of the world. No figures would
ever convey the magnitude of unhappiness in the domestic lives of the citizens
caused every year by untimely deaths of beloved children. The mitigation of this suf-
fering is surely everybody’s concern.

The complex problem of making & reliable statistical estimate within reasor-
able cost in large scale sample surveys has been studied by Mahalanobis (1944). The
determinations of Infant Mortality rates for the country as a whole may present similar
problems. For the formulation of rational child welfare programmes it is necessary to
know about certain health indices periodically. We suggest that the Infant Mortality
survey for India might be conducted by the method followed by Mahalanobis
utilizing Longitudinal Data every ten years.

The present survey has been based on a limited community and undertaken
as an exploratory study only. From the experience gained from this exploratory
survey we feel justified in commending this method as suitable for deducing trends in
Infant Mortality rates of compaot administrative units and as one involving a
fraction of the cost of surveys by any other method. In a country like India tke
cost inourred in such surveys is always an important consideration.

6. SuMMARY

L. Reference is made to the continued high Infant Mortality rate in India

gnd the paucity of reliable information on this serious national health problem,
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2. For practical purpose. and in mitigating this grave threat to national
health, the utility of determining the trend of Infant Mortality rates in compact admi-
nistrative areas is emphasized.

3. A plea is made of the superiority of Longitudinal (historical) data in con-
ducting Infant Mortality surveys over occasional Cross-section data (at or about a
given point of time) is the determination of the trend in Infant Mortality rates.

4. Anexploratory survey has been conducted to demonstrate the uece and
scope of the method. The results are in accord with theoretical expectations and
reveal many valuable informations.

5. From various considerations and from our own observations it appears that
Infant Mortality rate is showing an uptrend. Duo to recent detericration of environ-
ment in West Bengal there has been a sharp rise in Infant Mortality and other rates
in Calcutta during 1949,
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