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SUMMARY. A survey of 560 in-patienta of the maternity ward of R. G. Rar Medical Colloge
Hospita! admitted in 1058-60 waa conduoted to study meternal nnd infant health conditions in the class
of oity population who usunlly sock bospital aid. Each patient wes interviowed only once and the infor-
mation collooted st the time of interview supplemented by tho information obtained from the hospital
records providod tho necessary data for this study. This papor doals only with the data rolating to infant
hoalth such ss infant mortality, morbidity and development and the factors cssccisted with them. The
data on | health ditions end tho isted factors collected in this onquiry shall bo dealt
with in a subeequent paper.

1. SCOPE AND COVERAGE OF THE ENQUIRY

Of late, there has been an increasing y among all sections of the city
population to avail of modern methods of medical care. Hospitals are the only large
institutions from which one can obtain medical treatment free of cost or for a nominal
charge and bulk of the city population being extremely poor, seek hospital aid for its
" cheapness, if not for any other virtue. This is partioularly true in the case of patients
seeking obatetrical care. A striking feature observed in recent times among such
cages is the rapid inoreage in the proportion of normal deliveries. This, however,
does not imply that hospital admissions are representative of the general gravid popu-
lation. Nevertheless, the authors are of the view that the hospital cases provide a
very useful frame for the selection of a sample for the study of maternal and ohild
health. The hospital records contain valuable information on conditions obtained
during pregnancy and labour and type of operation performed. Besides these, the
birthweight, gestation period and infant death ocourring during the lying-in period
are also recorded. Therefore, if & sample is selected judiciously from the hospital
frame and information collected by & properly designed follow-up of the patients
at their homes to supplement the information already available from the hospital
records, the necessary data can be obtained to answer a variety of problems in the
field of maternal and child health. The present study is in the nature of an exploratory
one and was carried out on these lines, although precise results could not be presented,
it is hoped that the experience obtained from this study may be of some guidance
in future large-scale investigations,

K

This study is based on & survey of about 500 women who were admitted as
in-patients in the labour wards of R. G. Kar Medical College Hospital, Caloutta in
the year 1959-60. The annual admissions to the labour wards of this hospital had
been steadily increasing in recent years and at present the total number admitted
including abortion cases is about 4,000 & year. A sizeable proportion (31%) of the
oages were drawn from the remote suburbs of Caleutte and most of those cases were
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unbooked. It is virtually impossible to send i ig all over the district to
contact such cases. Further, these cases were mostly admitted on emergency grounds
and as such cannot be idered as rep tive of the normal gravid population.
Therefore, it was decided to exclude thess cases from the coverage of this enquiry.
Also, those cases with incomplete addresses had to be dropped for obvious reasons.
For this study, therefors, the frame of reference for the selection of the sample had to
be restricted to cases recorded in the hospital admirei gister with clearly identi-
fiable Caloutta add Asa q of such o restriction a large proportion
of the emergency cases havo been oxcluded. What is left over for the selection of the
sample ia expected to be more approximate to the gravid population of such social
olasses as usually resort to hospital aid.

There is still another sapect in which hospital cases vary from the nsual gravid
population and that is in the inordinately large proportion of priwmi-gravida cases.
In order, therefore, to bring the sample cases in conformity with the general gravid
population, a smaller sampling fraction was adopted for the primi-gravida casea.
The following table gives the percentage distribution by parity of cases (excluding
abortions and still births) selected in the sample and in the reference frame described
earlier.

TABLE |. PERCENTAGE DISTRIBUTION OF CASES BY PARITY
IN THE SAMPLE AND REFERENCE POPULATION

percontage

panity

eamplo referonce

population

) () ]
1 28.2 35.2
2 15.0 11.3
3 16.0 11.7
4 10.¢ 12.8
3 7.8 0.8
6 and above 23.8 19.5

100.0 100.0

*Reforenco popalation comprises of all cases with Caloutta
sddreeses sxoluding abortions and still births.

Still births and abortions were treated as a separate category in this atudy.
The two main objectives of this enquiry were (a) to study the association between the
post-natal complications as ded by the investigators and the conditions prevail-
ing during the ante-natal pericd and labour, and (b) to study the infant health condi-
tions (morbidity, mortality and development) as revealed in the survey and its relation
to birthweight (as recorded in the hospital) and social status, housing condition,
maternal end infan diets eto. (as obtained bysurvey).
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o  The first objective requires that mothers are contacted during or immediately
after puerperium to ensure the acouraoy of the reports on post-natal health condl
tions of the mothers. Further, as it is customary for daughters to go to their parents’
home for their confinements and return to their husbands a few months after delivery,
a large number of cases are likely to be lost if the enquiry is instituted long after the
date of delivery. On the other hand, the second objective could be achieved satis-
factorily only if for at least an adoquate number of cases the contacts are established
after the infants had a full year's exposure. This dual purpose could have been easily
achieved if all the cases admitted in the year preceding the survey and included in the
reference frame were covered by the enquiry. But in view of the limitations imposed
by the resources at our d_isposal we resorted to the choice of a sample based on an
optimum distribution of exposures. The following table shows the distribution of
sample cuses aocording to the time of contact for investigation.

TABLE 2. DISTRIBUTION OF CASES BY TIME OF CONTACT

timo of contaut percentago of
(no. of months after delivery) cases
( 2)
upto 3.6 40
3.5-7.8 21
7.6-12.0 39

Also, it was essential for the purpose of obtaining reliable estimates of the
association between post-natal complications and conditions prevailing during preg-
nancy and labour that some sort of stratification was effected at the very outset.
For this purpose all cases for which the hospital records showed pregnancy compli-
cations and/or obstetrical complications andfor instrumental deliveries were grouped
together into one stratum and the remaining cases, for which. no such abnormalities
were recorded, were grouped together into another stratum and a smaller sampling
fraction was adopted for the normal cases. The following table gives the proportion
of normal cases in the sample and reference population by parity groups.

TABLE 3. PROPORTION OF NORMAL CASES IN EACH PARITY
GROUP AMONG SAMPLE AND REFERENCE POPULATION

percentage of normal cases

parity
sample reference
population

1) &) 3)
1 2.1 30.9
2 82.7 76.2
8 62.7 84.4
4 62.3 5.3
5 £2.9 18.1
6 and above 54.2 1.1
all paritios 49.9 58.9
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A number of patients who came from outside Calcutta had referred to sume
relatives’ addresses within Calcutta, although they did not stay there after they were
discharged from the hospital. Of the 670 patients with Caleutta addresses entered
in the hospital admission register and selected for the survey 110 (18%) proved to be
80 when the male investigators attempted to contact them. These 110 cases were
treated ns outsiders and no attempt was made to colleot any information regarding
them. Again among the remaining 560 patients who stayed in the city after leaving
the huspital, 121 left for their own homes before the male investigators could contact
the households. In such cases, the male investigators merely obtained the information
on the survival of the infanta for the period of stay of the patients in the city or for
such time as the informants could accurately report. The remaining 439 patients were
found to be residing in the selected households at the time of the male investigators’
visit. The investigators then secured the entire information required in the house-
hold schedule from the head of the household and fixed up an appointment for the
subsequent visit of the nurse. Unfortunately, 17 of these patients left the household
before the nurses could contact them for filling up the patient schedule. The following
table gives the distribution of patients by the type of information collected.

TABLE 4. DISTRIBUTION OF PATIENTS BY TYPE OF INFORMATION

COLLECTED
patients left pationts?
nature of prosent in
termination beforot after? both visits
)] (2) [&)] )
abortions ] 0 33
atill births 9 o 13
livo births 108 17 378
(4 twin births) {18 twina and 1 triplet)
all terminalions 121 17 a2

1 Malo investigators: only infant survival kmown after.

* Malo inveatigators visit but before nurses visit: only household echedule
filled up.

' i plete; both househald and patient schedules filled up.

o Of the 422 cases, for which patient schedules wero filled up, 35 (27 live
births and 8 abortions) were rejected 8a the roliability of the information
abtained by tho nurees concorned was questionable. The fisld work
of this nurse wea discontinued.

2. METHOD OF ENQUIRY

This enquiry was conducted in two pheses. In the first phage, male investi-
getors contacted the seleoted households and enquired first, whether the patient stayed
in the household ofter leaving the hospital and whether she was still staying in the
household. If she has left the above household after staying for some time, the infor-
mant wes asked to report about the survival of the child for the period over which he
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could furnish reliable information. In the majority of such cases, the informants were
close relatives of the patient (father, brother, etc.) and were able to report the condi-
tions up-to-dste, In case frequent communications with the patient’s family were
lacking the survival of the infant only for the period of stay of the patient in the given
address was noted. 1f the patient was continuing her stay in the same household at
the time of the male investigator’s visit, then the household schedule was filled up.
This schedule furnished information about the age, sex, educational status, occupation,
income ete. of all the members of the household {including the patient and the child).
Further, the particulars about the migratory status of the houschold and housing
conditions were also obtained. A facsimile of the household schedule is given in the
appendix.

The second phase of investigation was carried out by interrogating the patients
themselves. For this purpose six nurses were given intensive training by the medical
adviser to this survey. Fortunately, these trained nurses could establish cordial
relations with the patients which were helpful in eliciting the information required
in the patient’s schedule. The items of information entered in the patient’s schedule
have been broadly grouped as (a) amenorrhoea, lactation and new conceptions; (b)
ante-natal and post-natal visits; (c) maternal and infant diet; (d) previous terminations
and hospitalisation; (e) malernal health: (i)ante-natal complications are reported by the
patients (hospital findings were entered separately after field enquiry); (i) post-natal
complications and medical care; (iii) clrronic conditions; (f) infant’s health : (i) birth
weight and gestation period (entered from hospital records); (i) survival and if dead,
cause of death; (iii) morbidity and medical care; (iv) development (age in months
at the time of dentation, sitting and standing).

A facsimile of the patient's schedule is also given in the appendix.

This study has been divided into two parts, one dealing with infant and the
other with maternal health. In the present paper, the results presented are concerned
with infant health only and those concerned with maternal conditions shall be dealt
with in a subsequent paper.

3. INFANT HEALTH : STATISTIOAL ANALYSIS AND RESULTS

The assessment of infant health has besn made in terms of mortality, morbidity,
physical and mental development. In this study morbidity has been assessed in
terms of inception rates. Measurements of physical and mental growths have been
made with respect to age at dentation and ages at sitting and standing respectively.

Infant mortality. Excluding abortions and still births altogether 499 patients
have been included in this study. Some of these patients had plural births (20 twins
and one triplet), thus making up the total live births followed up to 521.

The months of life completed by these infants at the time of visit varied very
widely. Only about 17%, of the infants had a full year'’s exposure. The distribution
of the period after birth at which observations were made is given below :
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TABLE 6. DISTRIBUTION OF LIVE BIRTHS BY TIME OF VISIT

tims of visit  mumber of jnfants timo of visit  number of infants
{after delivery) (surviving or desd) |(after delivery) {surviving or dead)
(wook) {montha)

1 20 L) 21

2 U3 7 9

3 13 8 23

4 21 1] 2

(months} 10 10

2 64 n 40

3 68 12 88

4 40
5 18 total 621

If the infant was surviving at the time of visit. its exaot exposure upto that
date is known from the date of birth entered in the hospital records. If, however,
the infant died, his age at death is entered in months by interrogating the mother.
[f the mother had left before she was contacted, the male investigator obtained the
information of infant’s survival upto a specified period from the household head.

The infant mortality rate adopted in this study is based on the actual expo-
sures. Consequently, the atatistical analysis b quite laborious when we
attempted to relate the infant mortality to a variety of social and environmental
factors. The line of analysis adopted is given below.

Line of analysis. Let n; be the total number of contacts made between
{i—1)-th and i-th month and of this let S be the number surviving at the time of visit
and let dy (=1, 2... 4) be the number who died between (j—1)-th and j-th month.
Each one among the §; survivors contributed a unit exposure to each of the suocessive
months (0—1), {(1—2), and ... [(i—2)—(s—1)] and & partial exposure in [(i—1)—(5)]
month. For the sake of simplicity the sbove partial exposure in [(§—1)—i] month
is regarded here a8 & unit exposure. Moreover, each one of the infants who died in
[(j—1)—j] month of life contributed & unit exposure in each of the successive months
upto the month [(j—1)—j]. Further, enoch one of them is reckoned as a death in
caloulating the survival ratio from (j—1)-th to j-th month.

Summing up the exposures contributed by infants contaoted at various periods
we have the total exposure in month [(k—1)—k] given by

Bias=2 8+ % %4
=SSt R Ry
and the total deaths in {(k—1)—k) month given by

pt}
Diyi= Z da

00
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Thus the probebility of survival from [(k—1)]-th to k-th month is given by

S = Bi13=Dirs
1,2 =
1,

ik g

¥ 9+%5a- 2
13 ‘+ [ku_(-ka
- 12 12
I8+3 Ed,
=3 v=kjck

Caloulating the successive survival ratios in this manner we obtain the pro-

12
bability of survival of the first year of life as the produot.}_] 8,_,,1 and thus the infant
=1

12
mortality rate is given by 1000( l—,l'I SH_,). This procedure has been adopted
-1
for all estimates of infant mortality rate discussed in the following paragraphs.

Causes of infant mortality. The new-born infant having survived the stresses
of birth and made the sudden change from complete physiological dependence to an
extra-uterine life now has to adopt itself to the stresses and strains that go with an
independent existence. How far it succeeds in this struggle is partly determined
by the factors of the external environment and partly by the child’s inherent ability
to cope with the antagonistic influence of such factors. A number of infants are so
devitalised even at the time of birth that there is only a slender chance of their
surviving the first few days of life even with the best care that can be bestowed. The
birth of such weak babies are mostly ascribable to causes present before or during
birth. The external environment cannot, of course, affect the foetus directly. But
indirectly it affects the foetal development in & variety of ways and also brings about
the termination of pregnancies before term. It has been shown in a number of studies
conducted elsewhere that poor social conditions and poor physique and health among
mothers are important predisposing factors of prematurity. Added to the extreme
poverty and squalor that affect the overwhelming mejority of the population in India,
the utter lack of obstetrical and ante-natal facilities swell the number of premature
and devitalised infants in this country.

Studies conducted in UK and other western countries have shown that
deaths occurring in the first month of life are mostly ascribable to causes present before
and during birth, (obstetrical causes), of which prematurity is the most important one.
But deaths oceurring at subsequent periods of the first year of life (post-neonatal
denths) are in the majority of cases ascribable to conditions present in the external
environment. Overcrowding, inadequate child care, poor diet, insanitary conditions,
lack of medical facilities and lack of health consciousness which characterise the
poorer sooial clagses are closely associated with the incidence of infectious diseases
which take a heavy toll of infant lives in the post-neonatal period. Studies on time
trends and contemporaneous differentials conduocted in western countries have estab-
lished beyond doubt the broad significance of the above factors in the variation of
post-neonatal deaths.
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The present study conducted by us also reveal that the majority of deaths in
the neo-natal period are ascribable to causes present before or during birth, whereas
those in the post-neonatal period are mostly caused by infections, malnutrition etc.
In Table 6 the distribution of deaths by causes during neo-natal and post-neonatal
periods obtained from our investigation is compared with that obtained for England
and Whales by the Registrar General.

TABLE 6. NEO-NATAL AND POST-NEONATAL DEATH RATES PER 1000 LIVE BIRTHS

BY CAUSES
neo-natal death rate post.nco-natal desth rato
al.no.  cause prosent  England end causo present Englond and
survoy  Wales (1959) survey Wales (1969)
all causcs 100.00 16.8730  all causes 42.30 68,3433
prematirity caueen of prenatal
unqualified 28.85 3.6413  or natal origin 0.00 1.8009
birth injury with or pneumonia 2.82 1.9763
without prematurity. 6.77 2.4608
asphyxin or atloctasia diptheris 2.82 0.0000
with or without
prematurity 19.23 3.5879
toxaomia and othor bronchitis 0.00 0.4911
waternal conditions
with prematurity 3.85 0.1500
toxnemin and ather gostro-enteritis 11.28 0.3449
maternal conditions
without promaturily 3.8 0.0287
congenital mal- dysent: 6.84 0.0054
formations 1.92 2.8426 yeeniry
haemolytic disrases othor ipfeations 2,82 0.4469
of newhorn with or
withont prematurity 0.00 0.4742
hocmorrhagia malnutrition 5.64 0.0094
discases of nowborn
with or without
Ppromaturity 0.00 0.2869
diarchoen of the newborn other speocified discases 2.82 0.7354
with or without
prematurity 3.85 0.0588
pnoumonia of tho symptoms and
newborn with or without illdefincd conditions 5.64 0.0205
prematurily 3.86 1.0018
illdefined discases of aocidents 0,00 0.5046
nowborn with or
without promaturity 0.00 0.3887
othor conditions unknown 2.82 0.0000
with promaturity 0.00 0.16808
other infections 8.77 0.2004
othor non-infuctious
disonsos (speoifiod) 0.00 0.4047
ymptoma and illde-
£inod conditions
without prematurity 3.85 0.0174
sccidente 577 0.1623
unknown 13.46 0.0000
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Despite the enormous difference in the absolnte value of the rates between
our series and that of England and Wales, there is s remarkable similarity in the
distribution of deaths by causes.

The environmental faotors operate jointly in & defnite pattern set by the
sooial circumstances and a precise gssessment of the significance of each of these
factors independently is beset with difficulties. An appropriate method of study
in this situation should be to carry out the statistioal analysis on the basis of multiple
olassification involving all the relevant variables. This was not possible in the present
study because of the limited size of our sample. We had selected for this study only
a fow environmental factors which admitted precise olassification of the subjects into
markedly different categories and further no attempt was made to split the infant
mortality rate into neo-natal and post-neonata] death retes. In the following para-
graphs some of the important biological and environmental factors sssociated with
infent mortality are disoussed.

Prematurity. The hospital records give both the period of gestation and the
birthweight of the infants. Since it is difficult to elicit accurate information about
the period of gestation, particularly from illiterate petients, greater reliance is placed
in this study on the birthweight, which is obtained by direct measurement. In an
earlier study (Mukherjee and Biswas, 1969) it was shown that among 1038 patients of
the R. G. Kar Medical College Hospital, who could precisely state the date of last
menstrual period, the pregnency wes terminated before the 38th week in 30.5%,
cases and that among those the gestation period showed a remarkably close corres-
pondence with birthweight. In view of the above finding and following the inter-
national convention we have adopted for this study the classification according to
birthweight to represent different grades of maturity reashed at the time of birth.

The 521 cases seleoted for this investigation oomprised solely of those who
stayed in the city after leaving the hospitel whereas the general hospital population
inoluded, besides the ity residents, a number of outsiders of whom s large proportion
were unbooked cases. Further the sample included proportionately fewer primi-
gravida cages. Consequently, the proportion of prematurely born infants in the sample
wag smaller despite the fact that abnormal cases were given additional weight in sample
selection (a variety of complications have been taken into account for stratifying the
oases a8 abnormal or normel and only a few of them are lmown to be predisposing
factors of prematurity). Tho following table gives the distribution of infants by birth

weight in the general hospitel population end in the sample.

A few investigations into the causes of prematurity oonducted in certain hos-
pitals in UK (Grundy and Lewis-Fanning, 1951) have shown that in about half the
cases prematurity could be attributed to obstetrical abnormelities of whioch the most
importent are maternal toxaemia and haemorrhage (256%), multiple pregnanocy (20%)
and congenital malformations (6%). In the remaining half no satisfaotory ocauses
oould be found; the pregnancy was clinically normal and either an unexpectedly small
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TABLE 7. PERCENAGE DISTRIBUTION OF INFANTS BY

BIRTHWEIGHT
gonoral hospital sawple seleated
" Gormag)  isvesigotion
(percontago)
(1) (2) (3)

1-2 2.02 0.38
2-3 1.00 1.15
3-¢ 3.18 134
45 10.02 3.64
5-8 32.26 16.80
67 38.21 33.82
1-8 12,69 28.74
8 and above 2.76 14.87

baby was born or Jabour started prematurely for no obvious reasons. In our study
quite a number of babies were born after full term, although their birthweights were
low. In about half the cases the pregnancies were normal. The incidence of pre-
maturity was eppreciably high among multiple pregnancies and among cases in which
ante-partum haemorrhage (acoidental hacmorrbage, placenta previa, threatened
abortions etc.) were reported. Curiously enough the incidence of prematurity among
pre-eclamptic toxaemia oeses was low.

TABLE 8. ASSOCIATION OF PREMATURITY WITB PREGNANCY COMPLICATION

prematuro infants! mature infante?
conditions presant before birth
numbor peroent number percent
n 2 (3) ) (8)
A pre-ealamptio tosyemis,
eclampsis, hypertension 2 5.9 42 8.6
B multipla pregoanoy ] 26.5 28 8.7
0 multiple pregnanoy
with A 3 8.8 3 0.8
D hsamorrhage
{antepurtum and
throatened abortions) 8 8.8 17 3.5
E  oasos without any of the
above conditions 17 60.0 397 81.6
3¢ 100.0 487 96.9
1 Birthwoight below 5 Ibe, 9 Birthweight 5 Ibs or higher.
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These results, being based on a very small sample, should be accepted only
with reservation. But a common feature which is revealed by both these investi-
gations, the one conducted in UK and the present one, is that about half the cases
of prematurity arises from unexplained causes and it is mainly these that are shown
up in the social class differentials. Mukherjee and Biswas (1959) have pointed out
in their investigation that there were striking differentials in the incidence of pre-
maturity at low gestation periods bet tients admitted in paying and non-
paying wards, the former including a greater proportion of those who could afford
to pay. Marked differentials in the incidence of prematurity (premature infant being
defined as one having birthweight less than 5§ lbs) have also been observed among
gocial olasses’ in Great Britain.

TABLE 8. INCIDENCE OF PREMATURITY BY SOCIAL CLASSES IN
GREAT BRITAIN (Grundy and Lawis-Fanning)

social clasa
1 and 2 3 4 5 all classes
1) 2 @) 4) (8)
rato per 100
live birtha 8.3 8.3 1.5 8.3 6.5

In our study also & striking social class gradient in the incidence of prematurity
was observed. Table 10 gives the percentage distribution of infants by birthweight
in each of the following three social classes: I: (a) father matriculate or above (b)
family income greater than or equal to Ra. 200 ; II: only one of the conditions in
(8), (b) in I is satisfied; IIT : (2) father below matrio, (b) family income less than
Ras. 200.

TABLE 10. INCIDENCE OF PREMATURITY BY SOCIAL CLASSES (present survey)

eocial olaas
I o m
birthweight no, of percentage no.of  percentage no.of  percentage
{in 1bs.) infants infents infants
] (2) 3 4) (8) (6) ]
1ssa then 6 4 3.54 9 6.2¢ 15 9.74
greatar or equal to § 100 96.48 186 93.74 139 $0.26
total us 100.00 144 100.00 164 100.00

On & more detailed analysis of the above data it wes found that the housing
conditions, standards of maternal oare and a number of other factors which are implied
by the social position of the patients are oclosely iated with the incid of pre-
meturity,
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Standarda of malurity. Many prematurely born infants are blighted wichin
a few days or even hours after birth and consequently prematurity is the major factor
to be considered in interpreting social olass differentials in neo-natal mortality. Since
the premature jnfants require special care and environment for their survival it is
quite important to draw & line of demarcation between premature and functionally
mature infants. In western countries the definition adopted is based on birthweight,
a ohild having a birthweight less than 5§ lbs being considered as premature. The
definition based on birthweight may not be entirely satisfactory since a few babies
with birthweight below 5§ 1bs might have attained functional maturity. The average
weight of babies delivered in Indian hospitals is only 6 lbs. A large number of full
term babies delivered in those hospitals have low birthweights and yet show practi-
cally no characteristics of functional immaturity. It is therefore pertinent to enquire
as to what should be adopted as the criterion for the definition of prematurity in the
circumstances obtained here at present. For this purpose it seems desirable that the
definition of prematurity must take fully into consideration the chance of survival
of infants when no special care hes been bestowed on it. Most of the patients included
in our enquiry belong to the poorest social class in this eity. It is hardly possible for
them to give any extra attention to their infants even if they be immature. Also,
no additional medical care is possible within hospitals for reasons well known. It
can, therefore, be expected that the mortality rates among the premature infants
obtained at present reflect more truly their chance of survival in uncontrolled condi-
tions. Table 11 gives the infant mortality rates by birthweight

TABLE 11. INFANT MORTALITY RATES BY BIRTHWEIGHT

number of probability of infant mortality
birthweight infants in surviving tho rate per 1000 live
(in lba.) the sample 1t year of life births

V) 2) 3) (4)

1-2 2 0.0000 1000.0
2-3 8 0.0000 1000.0
3-4 7 0.0000 1000.0
4-8 19 0.3684 a3l.8
56 [[) 0.7837 218.3
6-7 178 0.9110 89.0
1-8 150 0.9247 75.3
8 and above k3 1.0000 0.0
total 821 0.8577 142.3

The level of mortality falls abruptly after the birthweight has reabhed the
critical level of & 1bs. It was desirable to analyse the mortality rates by finer intervals
of birthweight around the level of 5 Ibs to obtain more precisely the turning point
at which hazards peouliar to p turity ceases. But this was not possible in this
study due to the inadequate size of the sample. If the level of & lbs is applied, 6.51%
of the infants selected in the survey will be olassified 2a prematures, whereas by the
western stendard of 5¢ lbs, 16.00% of the infants will be classified as premature.
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When the wherewithal for the oare of the really premature infanta is itself very doubtfal
in this country, there is no virtue in swelling the number of prematures by adopting
atandards whioh are too high for this population.

In Section 1 it was pointed out that the general hospital population inoluded
a large number of unbooked cases, mostly arriving from distant suburbs of the city
and seeking admission on emergency grounds and thus swelling the proportion of
premature infants. The reference population (those with Caloutts addresses) too
had a considerably higher proportion of prematures, slthough for & different reason,
namely, the greater inolusion of primi-gravida cages. If, therefore, we were to apply
the survival rates of the birthweight classes as in Table 11 on the general hospital
population we may be obtaining considerably higher infant mortality rates than the
one observed in the survey sample. In fact the application of the above survival
rates gave for the birthweight distribution of the general hospital population and the
reference population infant mortality rates of 236.3 and 197.3 respectively.

Parity Maternal age and parity have long been considered as importent
biologica! factors affecting still birth and infant mortelity rates. It has been observed
that the still birth rates rise steeply with maternal age at cach parity and also that
they are higher for primi-gravida than for other parities. Physiological deterioration
of maternal tissues is considerably mitigated by the influence of parity and since ege
and parity rise together, the resultant variation in foetal mortality over parities is
often distorted by meternal age. In the case of post-neonatal death rates, however,
the direct influence of maternal age and parity on the vitality of the infants has become
weak and environmentel causes now predominate. Women with fewer children
can give better care to their imfants and this explains to a great extent the
rige in post-neonatal mortelity rates with parity. This variation has little to
do with parity as a biological characteristic. In the case of neo-natal mortality
rates the pettern of variation over parities is intermediate between those of still birth
and post-neonatal mortality rates, because both obstetric and environmental causes
directly affect neo-natal mortality rates. It has besn observed in an investigation
conducted by Mckeown and Gibson (1951) that the incidence of prematurity was highest
among first born babies, was somewhat low for the next two perities and was again
high for the fourth and higher parities.

TABLE 12. INCIDENCE OF PREMATURITY BY BIRTH ORDER
{Mekeown and Gibeon)

birth order 1 2 3 4 and above

(1) 2) 3) (4)
peraent
promature 7.04 5.684 4.87 8.18

In an earlier section we had observed that prematurity and associated causes
account for a substantial proportion of neo-natal deaths and their origin is partly
biologioal and partly environmental. Taking neo-natal and post-neonatal death rates
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together (the infant mortality rate) we may obeerve that both biological and social

factors are of significance but when the purpose is to study parity as a biological charae-
terintio it is essential to disentangle it from social clasa variation.

An attempt on these lines was made in one of our earlier investigations (Poti,
Raman, Biswas and Chakravorti, 1959) in which only those women who had at least
5 pregnancy terminations were idered. In this analysis the question of social
selection did not arise because the bases for successive birth orders were represented
by the same set of women. However, in the present context the significance of secular
trend cannot be overlooked, the birth of higher parities being more or less very recent
events might have obtained better medical attention.

TABLE 13. INFANT MORTALITY RATES BY BIRTH ORDER
{Pilot health survoy in West Bengal—)955)

infant mortality retea  per 1000 live births
rursl

birth order urban
1) (&) )

\ 244.00 205.13

(5600) (156)

F) 228,00 202,53
(500) (158)

3 188.02 121.02
603) (187)

4 187.37 132.08
(502) (159)

5 184.92 87.50
(504) (180

8 11B.13 123.81
(364) (106)

1 lol.21 §1.28
(247) (78)

8 and above 6.67 H8.15
(300) (100)

Note: Figurea in parenthesin refer to the number of infants. Slight
inequality in thrse numbers upto para 5 is due to the incidence
of still births and multiple pregnancica. Becauso the criterion
for inclusion in the analyais waa that the mothers should be at
losat of the Sth pars, the numbers decreaso after the Stb.

Both in the urban and rural populations a systematic decline in infant morta-
lity rate with rise in parity can be observed from the above table. In the present
investigation also a general tendency for infant mortality rates to decrease with parity
has been noticed. However, a deviation was observed in parities 4 and 6 in which
a higher infant mortality rato was observed. Since this investigation relates to the
hospital population, who are mostly drawn from poor social classes, a striking
variation in social olass composition among the parities was not expected. However,
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there is & certain amount of variation among the parents with respect to their educa-
tion and ability to obtain medical care in times of need. It is, therefore, pertinent
to examine, how far the birth order differentials obtained in this study, could be
aseribed to social cless variation.

The figures shown in Table 14 clearly indicate that the deviation observed in
parities 4 and 5 could be aseribed to the hig her proportion of lower sociel class subjects

included in them.

TABLE 14. INFANT MORTALITY RATE BY BIRTH ORDER

{prosent. survey)

social alass composition {in %) infant mortality

birth order ——————————  rato por 1000
I n I livo hirtha
U] (2) (3) 4) (6)
1 28 H“® 30 161.5
2end 3 K 34 k3 138.8
4and 8 22 26 52 148.8
6 and above 2 35 36 124.2

In this anelysis the question of secular trend does not arise because all the
births considered had occurred in the same year. As stated earlier the quality of
infant care is usually better in the case of families with fewer children, If this has
any significant influence on infant mortality we should expect an increase in mortality
with rise in parity. On the other hand, the present investigation indicates a reverse
trend in infant mortality rates, thus providing a clue to certain vital factors associated
with birth order. The primi-parous women admitted to the hospitals are of very
tender age and the collected evidence clearly indientes that the foetal vitality in respect
of these cases is inordinately low.

Housing. It was shown in an earlier section that about 60%, of the post-
neonatal deaths are caused by infections and since movements of infants are usually
restricted such infections must have been originated from within the dwelling place
itself, or from its immediate neighbourhood. Insanitary conditions and overcrowding
are, therefore, considered as important factors contributing to infant deaths, parti-
cularly in the post-neonatal period.

Since low social status and poor housing go hand in hand numerous other
environmental factors like poor diet, lack of care, etc, assoociated with the former get
entangled with the latter. Mortality differentials with respeot to standard of housing
cannot, therefore, be wholly ascribed to sanitary conditions. Dotailed study on the
morbid conditions resulting from infections can possibly throw some light for an
agsessment of the effect of these latter factors on infant health.
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In the conditions obtained now, overcrowding is almost universal among the
lower strata of rociety to whioch most of subjects of this enquiry belong. Hence no
useful purpose is likely to be served by collecting information on thia point. However,
we observed a wide range of variation in the sanitary conditions, in respect of 3 items
of sapitary amenities availed of by the families, namely, (a) source of water supply (b)
toilet and (c) bathroom. Based on these oriteria two distinct groups could be formed.
The first ono comprised of families who had separate arrangemonts for all the three
facilities and the second one comprised of those who shared all the three facilities with
other families living within the premises. Besides these two major groups there were
a number of very small groups of families who had arrangements for one or two faci-
lities exclusively for themsolves and in respect of the other facilities had to share with
other families within the premises or even resort to municipal taps, toilets, otc. For
the purpose of this analysis these small groups have heen amalgamated with one or
the other of the two major groups mentioned above on the basis of rental value of
the dwelling place. Infant mortality rates relating to these two groups are worked
out and shown in Table 16. The increase in mortality with the lack of essential
sanitary amenities is quite evident from the figures given in the table.

TABLE 18. INFANT MORTALITY BY HOUSING STANDARDS

infant mortality

housing standard number of rate por
e infonts 1000 Livo birtha
(U] (2) (3)
{s) eanitary facilitios adoquate 138 110.8
(b} eanitary facilities inadequate 278 146.0

Maternal diet. Several nutritional investigations have been conducted
to assess the effect of maternal diet on foetal development. Tidsall (1945) and
others have obtained interssting results from their study of the effoct of pre-natal
diet on duration of labour, infant morbidity and mortality. From among two groups
of women coming to a pre-natal clinic and both on poor diet and identical as far as
nutritional intake is concerned, one was selected and given specified quantities of sup-
plementary itema liky egga, mitk, cheese etc. and the other was maintained without
any of these supplements during the period of pregnancy. It was observed that
the duration of lnbour was considerably reduced in the case of the group on sapple-
mentary diet, by about 25% and 16% among primipara and multipara respectively.
In respect of infant morbidity also there was striking improvement. The inoidence
rates in a 6-month period in the supplementary diet group were pneumonia (1.5%,),
bronchitis (1.6%), tetany (0.0%), rickets (0.0%) and ansemia (9.4%), whereas in the
control group, they were 5.5%, 4.2%, 4.2%, 5.5% and 25.0% in the same order.
There were no miscarriages, still births or infant deaths in the supplementary diet
group.  On the other hand, in the control group 9% resulted either in miscarriage or
in still birth and 2}%, in infant death. Inanother study Burke (1042) stated that the
birthweights of the infants were observed to stendily rise with protein intake during
the pre-natal period.
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* In the present investigation since almost all the subjects were on a poor diet
normally the emphasis was laid on specific additions made during the pre-natal period
to tho normal diot of the patient rather than on the total quantities consumed. If
the patient reported to the nurse investigator that her intake of food was supplemented
by at least moderate quantities of fish, milk, eggs etc. during pregnancy, her pre-natel
diet was rated as A (adequate) and in case no such additions were made her diet was
rated as B (inadequate). How birthweight varied with the standard of pre-natal
diet is shown in the table below.

TABLE 18. DISTRIBUTION OF RIRTHWEIGHT BY STANDARDS OF PRE-NATAL DIET

I. aversgy birthweight according to daily intake of proteins during pre-natal peried
(Burko's data)

average daily intake of protein in grama
sox of tho infants P &

loss than 45 4554 55—64 85—74 13—-84 85—above

M () 3) (O] U] (8 m

birthweight in pounds and ounces

boys -8 7-0 -1 8-~ 0 85
girls 5-14 6-14 17— 8 7-12 8-1

®o
(]
@

II. distribution of infants by birthweight in two pre-natal diot groupe {present study)

birthweight in Iba

pre-natal diet groups

5 5—8 -7 7 and above total
U] (2) ©] (4) (6) (6
A adequate 3 23 42 52 120
(2.5%) (18.2%) (38.1%) 43.39%) (100%)
B inadequate 23 (1] 90 54 236
9.7%) {29.29%,) {38.19%) (22.8%) (99.9%)

One in ten of the infants born to women in poor pre-natal diet group were
premature (brithweights less than 5 Ibs) compared to one in forty among those born
in adequate pre-natal diet group. In the former group even the marginal class 5-8 lbs
ia represonted in considerably lerger proportion.

In the previous section we had observed & systematic increase in infant morta-
lity with decrease in birthweight. One should, therefore, expect & considerably
higher infant mortality rate among infants in the inadequate pre-natal diet group.
The results given in Table 17, no doubt, support this view.

TABLE 17. INFANT MORTALITY RATE BY PRE.NATAL
DIET GROUPS

infant mcrtality

pronatal diet group number of rate por 1000
infants live birtha
(1) (2 (3)
A adequate 120 79.8
B inadequate 238 129.6
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Ante-natal care. The number of visits made by the patients during the ante-
natal period cither to private physicians or to hospitals, the purpose and time of such
visits ete. were reported by the patienta to the nurse investigators. Considering the
low level of health consciousness among the subjects it was quite surprising to observe
that the overwhelming majority of them had made at least one visit. A few among
those whn visited the hoxpital only oncedid so for the purpose of consultations prior to
obtaining admission. But even after excluding such cases a large majority of the
pntients were reportedl to have visited at early statges of pregnancy and quite frequently.
However, on a detailed examination of these cases, it was observed that most of the
patients had visited the clinies for treatment of some severe maladies from which
they were suffering and only very few of the visita were undertaken as a routine pre-
ventive measure. Consequently, the group of women reported to have made ‘ade-
quate’ number of ante-natal visits tended to include a large proportion of complicated
cases which partly explains the observed tendency for the infant mortality to rise with
the frequency of ante-natal visits.

TABLE 18. INFANT MORTALITY RATE BY ADEQUACY OF
ANTE.NATAL VISITS

number of infants  infant mortality
ante-natal visit rate pee 1000
live births

[} 2) (3)

group A
at least ono visit beforo the
4th month and one after the

7th month of pregnancy 68 131.8
group B

onc or mAre visits not distri-

buted a8 in group A 181 ns.a
group

no visita made or visited juet
oner in connexion with
admisgion to this hospital 107 78.8

Social class. Standards of housing and sanitation, maternal diet, and infant
care, the wherewithal to procure timely medical aid and numerous other characteristics
are implied by the term wey of living'. The problem of finding & unique eriterion
to account for the variations and mutual interactions of such factors is indeed complex.
However, attempts have been made in many earlier studies to adopt the criterion
of sacial status defined in an appropriate way to represent some aspects of the ‘way of
living', particularly those concerned with variations in infant mortality. In this
connexion it may be appropriate to mention a few of the important results obtained
in a national survey conducted in Great Britain in 1848 [Douglas and others, (1949),
(1051-52)]. The main objective of this was to assess the social class differences in infant
health and survival. The social classification adopted was the one followed in the
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family census, based on the o tional status of the parents. Therisein post-neonatal

(1—12 months) deathe with lowering of social atatus was indeed striking. Incidence
of infections during this period showed a steep sooial olass gradient and both in respect
of untreated cases and case fatality, the manual workers olass showed considerably
higher ratics. In the case of meo-natal mortality rates also striking differentials
were observed. Approximately half of the neo-natal deaths ocour among premature
births and as stated in an earlier section the incidence of prematurity falls steeply
with rise in social status. The authors of the above study have shown that after
excluding premature infanta the social class differences in neo-natal mortality rates
are considerably reduced. The following table gives the infant mortality rates by social
olasses before and after exclusion of premature infants.

TABLE 19. MONTHLY DEATH RATES PER 100 SURVIVORS BY AGE AND SOCIAL CLASS

(Douglas, 1048)
birthweight class infants age professional blackeoated  manual workers agricultural
(in montha) and salaried workers
D] (2) 8 4) (8) (8)
)l birthweighte (1 or less) 16.89 23.84 25.88 21.30
1—12 0.82 0.68 1.81 1.36
birthweight {1 or less) 8.76 10.08 12.62 11.33
over 5§ 1bs
1—-12 0.64 0.65 1.65 1.08

In our investigation the social classification was based on two criteria, namely,
family income and education of fathers as follows :

Social class. high : father matrioulate or above and income equal to or
higher than Ra. 200 per month; middle : (a) father matriculate or above but income
less than Ra. 200 per month or (b) father's education below matriculation but
income equals or exceeds Rs. 200 per month; low: father's education below
matriculation and income less than Re. 200 per month.

In this olassification the ‘middle’ group is somewhat heterogeneous, some of
the subjects being in close proximity to ‘high’ and others to ‘low’ social classes. But
this leaves each of the two extreme groups 'high’ and ‘low’ homogeneous and distinot
from each other. In Table 10 we had shown that the incidence of prematurity in-
oreased systematically with lowering of social status. Also, in the case of siokness
inception rates which shall be dealt with in a later section, & steep gradient is
discernible. In view of these, infants belonging to the lower sooial classes are exposed
to & considerably higher risk than thosee in the higher classes as is seen from the table
below.
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TABLE 20. SOCIAL CLASS VARIATION IN INFANT
MORTALITY RATES

infant mortality

wooial class numberof infonts  rate per 1000
live births
T ) 3)
high ns 7.7
middie 144 130.7
low 154 174.7

Infant morbidity. In this enquiry information on infant morbidity was
obtained by the nurse investigators only if the infant was surviving on the date of
visit. I the child was dead, the investigator was merely required to note the cause
of death and age at death.  As stated in the earlicr section, each patient was visited
only once and the age of the child at the time of contact varied widely. For instance,
out' of 365 infunts for whom information on morbidity has been collected 128 or 359,
were contacted at the tenth month or later and 100 infants or 30% were contacted
at the third month or earlier. The total exposure of the former group was 1517
months and 132 cases of illnesses were reported, yielding an inception rate of §
cases per 100 months whereas among the 109 infants of the latter group who were
exposed for a period of 245 months, 73 cases were reported, yielding an inception rate
of 30 cases per 100 months. The former group of children had certainly undergone
the initial stages of life as those in the latter group and further they had been
exposed for more than 1000 months after the third month of life and yet the total
number of cases reported in the former group only slightly exceeded the number
that one should have expected if they had been contacted before the third month as
was done for the latter group. Obviously we have to infer that the mothers
contacted at later stages must have failed to recall many cases of minor illnesses
of their children which occurred in early infancy.

In this study the first year of infant life was divided into critical intervals
(0~1 week), (1 week—1 month), (1 month—3 months), (3—6 months) and (612
months) and each mother was asked to roport the onset of any diseases suffered by
her infant by successive intervals as above. This procedure helped the respondents
to some extent in recalling past illnesses and place the point of onset in broad age
intervals. In case tho infant was dead, the incidence of the morbid conditions pre-
corling the death was allocated to the appropriate age interval. The cause of illness
and medicnl care availed of were recorded in exactly the same form as reported by the
mothers. N lature and classification codes were inserted later in the office.
A numbor of cases reported in this survey were mere symptons like fever, cold or
cough. If in such cases no medical care was availed, they were ignored. There were
33 such cases.
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s The following table gives the inception rates for all causes of morbidity
combined by critical periods of infant life.

TABLE 21. INCEPTION RATES (NUMBER OF CASES/100 MONTHS OF
EXPOSURE) BY AGE PERIODS—ALL CAUSES OF MORBIDITY COMBINED

ago period oxposure in namber of incoption
(in months) montha cas0a ato
1] ] 3 (4)
0-1 383 82 23.29
1-3 648 72 1.1
-6 894 ] 11.38
8-12 875 84 9.60
total 2670 817 12.33

The inception rate for the. first month of life is nearly double the average
rate for the year. If under-reporting due to memory lapse had affected these rates,
it is the rate for the first month which should have been affected most because all the
infants irrespective of their ages at which they were contacted contributed to the ex-
posure and cases in that period and for the older infants such events related to the
remote past. We may, therefore, infer that the gradient of inception rate over suc-
cessive periods of infant life would have been even steeper if memory lapse had not
ocourred.

The reasons underlying the inordinately high inception rate in the neo-natal
period and the sudden fall after that period may be clearly explained only if we analyse
the total morbidity by causes in each of the periods. The following table shows the
incidence in each age interval by various classes of diseases.

TABLE 22. DISTRIBUTION OF ILLNESSES BY CAUSES

F 3 2 I
-2 ) .

cus [ E-E 3
S2% sb o3 §, 2 %405, & £ P ot
EAR LI LI I LR | IR

3 & ] ] gz £ B&E 8
8.4 25 93 B OBE &3 32 2 7 §Rdf
) 2) (3) ) (6) (6) U] (8) © (10 1y g
0-1 & 12 4 3 8 4 1 0 21 8 g
-3 1 - ] 3 ° 6 1 4 31 5 n»
3-8 18 - 12 [} 5 ] 1 121 10 1
6-12 24 - N 6 ‘4 5 4 - 17 10
total 68 12 3 18 19 20 1 15 06 33 817

It may be observed that 12 cases of infantile diarrhoea had been reported in
this survey which have been wholly allocated to the neo-natal period. Out of 15 cases
of severe mel-nutrition and rickets 10 cases have been reported to have ncourred in
the neo-natal period. It was noticed that of these only 2 had & birthweight lower

106
u



SANKHYA : THE INDIAN JOURNAL OF STATISTICS : Sgmixs B

than 51bs. [t was observed that where lactation had failed or was very inadequate,
mothers had a tendency to report rickets among their children. Out of 120 cases
for which mere symptoms were reported 35 cases had occurred in the first month of
life, and majority of these were respiratory symptoms like cold, fever and cough.
Gastro-enteritis and respiratory wymptoms together account for a major portion
of the inception rate in the neo-natal period. Both these causes ariso from the in-
sanitary conditions and overcrowding prevailing nmong the poorer clnsses of the
population.  The lack of means to provide proper infant diet when lactation has failed
lends tu severe mal-nutrition. It may, thercfore, be inferred that the origin of the
causes of the excessive morbidity observed in the neo-natal period are chiefly social
and are mostly preventable by a well-directod movement for prometion of environ-
mental hygiene and henlth education.

If the morbidity for the entire period is considered, respiratory symptoms
like cold, cough and fever emerge us the largest group which accounts for 96 cases or
30%, of the total incidence. The 39 cases of respiratory diseases include 19 cases of
pueunionia, 10 cases of bronchitis. 8 cases of whooping cough aud | case each of dip-
theria and TB. If the class of respiratory symptoms and the class of respiratory
diseasex shown in the previons table are amalgamated to form a single class, then it
would account for us many as 135 cases or 43%, of the total incidence.

In the investigation conducted by Grundy and Lewis-Fanning (loc. cit.) they
have vbserved that the respiratory diseases accounted for 47.8%, of the total incidence
(if whooping cough cases are added to these the proportion rises to 52.89). In our
investigativn dinrthoea and dysentery come to be the second major group of causes
of illnesses which aceounted for 58 cases or 18,39, of the total incidence. In Cireat
Britain the total inception rate was 89 cases per 100 infant years or 7.42 enses per 100
months whereas in this investigation we have observed an inception rate of 12.35
cases per 100 months. In the following table the distribution of illnesses by major
groups of causes obtainedt in our investigation is compared with that obtained by
Grundy and Lewis-Fanning for Great Britain,

TABLE 23. PERCENTAGE DISTRIBUTION OF ILLNESSES BY CAUSES
(Prgent survey nod Great Dritsin)

percentage to total incidence

vause
Great Britain
{present survey) (1952.53)

(Grundy and
Lowis-Fanning)
{1} 2) (3)

L. reapirtory diseases including reapiratory symptoms 2.8 82.8

2. ghstru-enterilis 3.8 9.0

3. mwnales and rhickenpox 8.7 9.0

4. disensen of the eye, car, throat ste. 8.0 1.9

B. disensn of nkin 8.3 4.3

8. dinrhoen and dysenlery 18.3 1.1

7. other infirtions 2.2

8. mocidinis and injuries — 1.1

9. all other dincases 151 4.8

all causes 100. 00 100. 00

|
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®  Only for 365 infants whose mothers were p t at the time of the nurse in-
vestigator's visit the information on morbidity could be collected. Among them
40 deaths had occurred. Majority of these deaths were ascribable to prematurity
and other causes of pre-natal origin. Some deaths for which causes were unknown
and instantaneous deaths .cansed by acoidents do not provide any specific morbid
condition preceding death. The remaining deaths were considered for the estimati
of oase fatality rates. 3 deaths ocourred among 58 cases of diarrhoea and dysentery,
yielding o fatality rate of 5.2% and 4 deaths occurred among 12 cases of infantile diar-
rhoea, yielding a fatality rate of 33.3%. In all the remaining groups of causes together
only 8 deaths had occurred and we do not think it worthwhile to present any case
fatality rates for such diseases, The distribution of illnesses by causes clearly indicate
that a sizeable proportion of the total volume of morbidity is attributable to such
infections as could be prevented by proper environmental hygiene. The significance
of this factor is further supported by the results of an analysis of inception rate by
gocial olass.

TABLE 24. INCEPTION RATE (NUMBER OF CASES PER (00 MONTHS OF
FXPOSURE) BY SOCIAL CLASS

social class oxposure number of cases  inception rate
in months
iN @) 3) 4)
high 843 [ 0.18
middle 907 116 12,79
low 1020 142 13.02
oll classea 2570 317 12,83

The inception rate for the lowest social class is 13.92 which ia 1§ times as high
as that observed for the high social class (B.18).

Development of the infant. The first year of life is a period of rapid growth
and development. As regards physical growth the change in body weight is
remarkable. By the fifth month the body is doubled and at the end of the first year
it is trebled and thereafter the rate of gain in weight slows down steeply. The same
may be said about body length and ciroumference of the head, although the relative
rates of growth are not so striking. These rates of growth serve as useful indicators
in deciding whether the baby has been making ‘normal progress’ or not. The age
at which the fontanelle closes and the age at which milk teeth erupt are also used
to assess the progress of growth of the infant. Usually the first tooth is out at
about the 7th month and the delay is ascribable to some disturbance in caleium
metabolism.
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Measurement of mental growth is more complex as it has to be gauged by certain
activities of the child. The acquiring of individual skills, such as sitting, standing,
walking etc. can be asoribed to the maturation of the appropriate part of the nervous
system. The ages at sitting, standing etc. are therefore considered as milestones,
marking definite stages in particular fields of mental development. There are consi-
derable variations among ohildren in the age at sitting, standing and other manifesta-
tions of gross motor development but most of these variations are considered normal.
Environmental factors, speoially lack of practice, are important causes for delayed
motor development. There are indications of an association bet prematurity
and mental retardation.

It would have been most desirable in this enquiry to assess physical growth
in terme of body weight, particularly in view of the fact that the birthweights were
already recorded in the hospital. Unfortunately due to practical difficulties in weigh-
ing infants in their homes at the time of investigator’s visit no information could be
collected on this important aspect of physical growth, The ouly “information of
physical growth that could be readily collected was the one on deatation. Even
in this case the data merely related to the age at first eruption of testh and not to
sequence in which different types of teeth erupted.

In the cass of mental growth we had to reatrict the acope of the enquiry to
the age at sitting and standing because these are ususlly bered by the moth
The ages at walking, talking eto. which are learned by the infants at more advanced
ages had to be excluded from this enquiry because the mothers were visited before
the end of the firet year.

Each mother whose infant was surviving on the date of survey was asked
whetber her baby has already learned to sit without support. If she said ‘yes’ she
was further asked to report the age of the infant at sitting in months. Attempt to
obtain returns of age at sitting in weeks was considered futile because the information
had to be elicited retrospectively in a single interview. The same procedure was
adopted for eliciting information on the age at the first eruption of testh (age at denta-
tion) and the age at whioh the child could stand without help from others.

Denlation. Of the 318 surviving infants for whom the information on develop-
ment hes beon obtained, 119 or 37% of the infants were interviewed before the 6th
month.  Except for one child who was born with teeth none in this group were reported
to have had the first tooth cut by the time of interview. Starting from the 6th month
the proportion of infants reported to have had already the first tooth erupted steadily
inoreased. It was, however, observed that about 149 of the infants contacted at
the 12th month had shown no signs of dentation and these were obviously extreme
cagea of delayed dentati The following table gives the number of infants reported
to have had dentation before the date of interview.
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TABLE 25. NUMBER OF INFANTS WHO HAD DENTATION BEFORE INTERVIEW

number of pumber of
age in number of infants who ago in sumber of infants who
months at infants had dentation months at infanta had dentation
interview interviewed already interview interviowed alresdy
<4 110 1 84— 8§ 17 8
44 -5} 9 0 93—104 12 9
5404 26 3 104-114 % 22
o-1} 23 5 114124 80 [}
748} 17 3
total 318 118

The median age at dentation can be obtained in the same manner as the median
lethal dose is estimated from the dose response curve in bio-assay. Here the dose
metameter is represented by the age at interview and the response is measured by the
proportion reported as having had the first tooth cut before the date of interview.
The curve representing the above relationship has been obtained by freehand graph
and shown in Fig. L.

5 3 888 38 88

Fig. 1. Porcentage of infants reported
to have hed dentation at
various agee.

The median age at dentation obtained from this graph is 9.0 months. If
the ohild has had dentation already the exact age in months at dentation was known.
A very small minority of mothers could not report such ages. In what follows such
cases of unknown ages at dentation were assumed to be distributed in the same
manner as the known cases but of the same age at interview.

It shounld be borne in mind that in the estimation of the median age at denta-
tion by the graphical method described above, we did not use the information, on when
exactly the child had dentation. When the sample sizes are small, as for example
in comparing two or more subgroups of infants, it may be worthwhile to avail of this
additional information to obtain more acourate estimates.
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One of the methods usually adopted for this purpose is the method of censored
distribution of type 1. (Hald, 1949 ; Grundy, 1952 and Gupta, 1052). Let n;
be the number of infants contacted in the i-th month and n, be the number reported to
have not had dentation till interview and the number reported to have cut the first
tooth exactly in the j-th month be ny(j = 1,2, ..., 1)

[
Thus we have n= :’:1 ny+R;.

If we discard the information on all infanta contacted before any specified month,
say, the f-th and pool together the data of all infants contacted at the t-th month
or after we obtain a censored distribution given by

Eo= St Syt S48+ § £ ar Ea 1
Zm= Sk Syttt +8, [(-m E mt Eu] -
1%
where S’=,§,"“’

The Lh.s. of equation (1) gives the total number of infants contacted at the i-th

1t [} 13
month or later and among these [ . .)‘.1 \ ;Eu ny+ E‘i‘ ]

did not have the first tooth cut until the {-th month and

¢ ¢ 1
L8=2X I ny
=1 o1t

had it before the ¢-th month. Each term §; in the r.h.s. of (1) represents the number
of infants who had dentation exactly in the j-th month. This is a censored distribu-
tion of the age at dentation truncated at the ¢-th month. As stated earlier the infants
contacted before the {-th month do not enter this picture at all, no matter whether
they had the first tooth erupted or not. This implies the loss of the entire information
from this sector and further removal of the point of truncation from birth means greater
loss of information. On the other hand, if ‘' is shifted towards the left, thero will
be greater lunping of the frequencies to the right of ‘' and consequently we know
less about the nature of the distribution. For the age at dentation the truncation
point has been taken in this analysis as 10 months, which seemesl a suitable compro-
mise for the two opposing considerations. The mean and standard devintion of the
original population from which the above is a censored sample has been obtained by
the method of maximum likelihood. The estimating function for the snmple mean
(1*) and standard deviation (¢*) are given in aimple forms convenient for computation
by Gupta (loc. cit.).

Theso are 4* = FH(0%— S1)(z,~2) e (3)
and o* = (z,—8)/Z e (8)
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where z, Z and § are respectively the largest observation, mean and standard devia-
tion of the part of the sample lying to the left of the point of truncation and Z is given
by the two equations (4) and (5) below.

(-1

_ @ —ﬂ[i -1
Z=t i Lje de] o (4
s _ 14pz—2*
- e L @
where 7= z,::;'

where k/n is the proportion of the part to the left of the point of truncation in the
sample of size ‘a’. The standard error of the mean et. is obtained readily from the
inverse of the information matrix.

FlogL gL
ot oapud op oo ©
| dlogl dtlogL
do du da?

L* being the likelihood function of the censored sample. The above procedure is
epplicable only in the case when the variable considered is normally distributed.
As the distribution of the age at dentation of children included in this sample was
somwehat skew a logarithmio transformation of the age scale was necessary to make
it conform to a normal distribution. The estimates obtained in the new scale were
retransformed to original age scale and presented in the tables below.

Factors affecting physical development. The physical development of the
child is largely conditioned by a number of factors such as the pre-natal conditions and
the nutritional intake of the child. To assess the effect of pre-natal condition on physi-
cal growth of the children, they have been olassified into 3 groups according to birth
weight and for each group the average age at dentation has been estimated by the
method described above. The estimated averages with their standard errors are
presented in Table 26.

TABLE 26. AVERAGE AGE AT DENTATION BY BIRTHWEIGHT CLASS

number of infants standard

birthweight olass contacted at 10th age at error of
(in lba.) month or later dentation the mean
(1) () 8) (4)
lesa then
[} an 9.288 1.038
67 42 7.883 1.030
7 and ovor 37 8.370 1.037
total 116

1 k N I | . -k
L= Tﬁﬁl ) (El {@i—u |(evim)* [ '§.,T("""d:]
- o
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From the above table it appears that babies weighing 6-7 lbs at birthe had
a Jower age at dentation than those weighing less than 8 Ibs. On the other hand, as we
proceed to the next higher birthweight class, 7 Ibs and over, we notice a slight inorease
in the age at dentation, although the observed increase is statistically not significant.

To study the effoct of infant diet on growth information on the quantities of
of items included in the feeding during successive months after birth was obtained.
Almost tho entire sample of infants surveyed belonged to the poorer classes and their
nutritional lavels were indeed low. However, a olassification based on milk intake,
gave rise to two groups, one moderately adequate and the other inadequate in nutri-
tional intake. Breast feeding without substitute was considered as adequate nutri-
tional intake for the period concerned. For those two groups, the average age at
dentation was estimated by the same procodure as before and shown together with
their standard errors in Table 27.

TABLE 27. AVERAGE AGE AT DENTATION BY NUTRITIONAL LEVELS

numbor of infants 8g0 at etandard
nutritional level oontected at 10th dentation error of
raonth or after in months the mean
S} 2) 3) (4)
moderately adequate 80 8.810 1.028
grosaly inedequate 56 ©.688 1.027
total 118

From the figures given in the above table it appears that dentation is delayed
in the case of infants belonging to the grossly inadequate nutritional group. Failure
of lactation and want of suitable substitute no doubt retard growth. Calcium meta-
Dbolism is also affected. But these alone are not the factors concerned becauss a classi-
fication according to nutritional level also leads to one based on the social class. It
was obgerved earlior that the proportion of infants with low birth weights was higher
among the lower social class. Further it was in this class that a higher incidence
of morbidity was recorded. As both these factors retard growth the higher age at
dentation observed among the infants belonging to the grossly inadequate diet group
cannot be entirely ascribed to nutritional deficiency.

Mental development. Development is & continuous process from conception
to maturity and birth ia merely an event in the course of development, though it
signals the beginning of environmental influences. A prematurely born infant is
developmontally behind & baby born at full term, although the former passes through
the samo sequence of mental developments.
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Case histories of infants affected by various disesses of the nervous system
and how such diseases had retarded mental developments in different fields have been
reviewed by Tllingworth (1960). He has stated that such variations are not confined
to diseased cases only, because even those infanta who gave no evidence of any im-
pairment behaved so differently in their mental development that it is impossible
to draw & dividing Line between the normal and the abnormal. Accordingly he has
given a series of averagea for the ages at attaining different stages of mental develop-
ment and has cautioned that deviations, however large they may be, do not necessarily
indicate abnormality. It is pertinent here to quote some of these figures and observe
how they compare with the results of this survey.

Sitting. Age 28 weeks; sits on floor with hands forward for support; age
32 weeks ; sits momentarily on the floor without support; age 36 weeks : aits steadily
on floor for 10 minutes, leans forward (but not sideways) and recovers balance.

Standing. Age 38 weeks: stands holding on to furniture—pulls self to
stand; age 44 weeks : standing, lifts foot.

The aocquiring of any of these skills does not occur at & point of time but it
is & gradual process spread over a period of month or so.

In this enquiry the age at sitting haa been reckoned as the age at which the
child could sit steadily without support and the age at standing as the age at which
the child could stand easily and balance for a while without help from others.

The median age b sitting and standing has been obtained by the same graphi-
cal method as the one adopted in the study on age at dentation. The distribution of
infants according to their age at contact is shown in the first row of Table 28 and the
number of infants in each age group who had already learned to sit is given in the
second row. In the third row of the same table is given the number in each group who
have already learned to stand.

TABLE 28. NUMBER OF INFANTS ALREADY LEARNED TO SIT AND TO STAND
IN DIFFERENT AGE GROUPS

age in months ot the time of interview

) (2) @ W B (B ™ (8) (9) (10)

below 4 46} 6§-6§ 674 TH8F 8194 01104 104113 114124 total

namber of infants 110 ] 28 28 17 17 12 24 80 8i8

number of infants
already learned to sit ~ — 2 8 18 n 13 10 21 78 158

number of infants
alrondy learned to
stand — - - 1 2 ] 11 85 8
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Graphs drawn by free-hand to depict the variation of the proportion of infunts
who already learned to ait by the time they attained a given age and a similar ono for
those who learned to stand are shown in Fig. 2.

B 3% 8 B 3B s

Fig. 2. Percentage of infants slrcady
learned to sit and stand.

By the 8th month of age nearly two-third of the infants already learned to sit and by
the 10th month 5/6th of the infants have passed that stage. A very small minority
could not sit even at the end of the year and these are cases of delayed motor develop-
ment. Slightly over two-third of the children learned to stand by the 12th month
of life. The median age at sitting and standing obtained from the above graphs are
7.00 and 10.93 months respectively. The age at standing appears to be slightly more
advanced than that obtained for normal children by Illingworth (1960) and this is not
entirely due to the fact that the survey sample included an appreciable number of
children in the low birthweight class aa will be seen from Table 29.

Just as in the case of the age at dentation, for the ages at sitting and standing
as well, we can obtain censored distributions with suitable points of truncation.
After examining the distribution of the ages at sitting and standing, 8th month and
11th month were selected as points of truncation for obtaining the censored distribution
of the ages at sitting and standing respectively. In what follows the average ages
at sitting and standing have been estimated by the same method as the one adopted
in the study on dentation. A logarithmic transformation of the age scale was carried
out for the same reason.

Factors affecting mental development, To assess the influence of birthweight the
infants were grouped into birthweight classes as before and the average ages at sitting and
standing with their respective standard errors were estimated and shown in Table 29.

TABLE 20. AVERAGE AGES AT SITTING AND STANDING BY BIRTHWEIGHT CLASS

oge al sitting in at standi
bumber of month number of .e‘i.n momh‘i“u
infanta ———————— infonte _—
birthweight oontected mean standard contactedat  mean standard
olass 8th month orror of 11th month error
or aftor mean or after of mean
{1) 2) @) 4) (5) ()] N
loas than 2
8 lba. 4 7.783 1.023 35 14.381 .
67 Iba. 1] 7.444 1.028 38 12,713 {g?g
7 1ba and over 49 7.238 1.024 31 12. 644 1.024
total 180 104
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From the above table it appears that aa the birthweight increases both the age
at sitting and the age at standing are steadily lowered which is suggestive of the influ-
enoe of pre-natal factors on mental development during the first year of life.

A olassification according to infant diet generally leads also to a classification
based on sooial class for reasona stated earlier. Further, a mother who nourishes her
baby well may be expected to take better care of her child in other respects too. A
dietary olessification may, therefore, involve many environmental factors and some of
these may affect the maturation process. In the following table are presented the
eatimates of the average ages at sitting and standing with their respective standard
errors for two infant diet groups.

TABLE 30. AVERAGE AGE AT S8ITTING AND STANDING BY NUTRITIONAL LEVEL

number of at sitting in pumber of age at standing in
infants e mux::.:f infanta mn(.:‘nn;
itional dat d at
level 8th month  mesan standard 1ith month mean standard
or after orror of mean  or after error of mean
(O] (1) (2) @ ) 2 3)
moderately adequate 83 7.236 1.019 56 12.600 1.038
grossly inadequste 87 8.523 1.030 @« 12.767 1.023
total 150 104

We observe from the above table that the age at sitting has been appreciably
advanced in the case of the grossly inadequate diet group but the same thing cannot
be said about the age at stending.

4. CONOLUSIONS

(1) The infant mortality rate for the selected sample of 521 infants was 147/
1000 live births of which 100/1000 and 47/1000 were the neo-natal and post-neonatal
components respectively.

The leading cause of death during the neo-natal period was prematurity un-
qualified and prematurity associated with other causes. A maturity standard in
terms of birthweight was worked out taking into account the chance of survival and
a level of 5 pounds was found to be r bly satisfactory. Incidence of p turity
was considerably higher in the general hospital population b it inoluded & b
of unbooked cases arriving from distant suburbs. Further, it was observed that the
proportion of premature infants was higher in the lower sooial olasses.

Infant mortality tended to decline with parity. Also it varied inversely with
standards of housing, maternal diet, father’s income and education. Peculiarly
enough, infants born to women who made adequat ber of antenatal visits ex-
perienced higher mortelity. Closer sorutiny, however, revealed that antenatal visits
were mostly undertaken for treatment of maternal complications and not as a routine
preventive messure.
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(2) The inoeption rate for all causes of morbidity was 12.3 cases/100 montha
of exposure. Respiratory diseases was the leading group of causes of morbidity fol-
lowed by diarrhoea and dysentery. Inception rate varied inversely with social class.

(3) (8) Physical growth was méhsured in terms of age recorded in this case
was 9.00 months. Marked delay in dentation was observed both among the infants
with low birthweight and among those who were given poor nourishment.

(b) Mental development was measured in terms of age at sitting and age
at standing. The median age at sitting and standing were 7.00 ths and 10,63
months respectively. Low birthweight was observed to retard motor development
as indicated by the age at sitting and standing, the latter significantly.
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Appendix

INDIAN STATISTICAL INSTITUTE
FOLLOW-UP STUDY OF IN-PATIENTS OF MATERNITY WARDS
PART I: HOUSEHOLD SCHEDULE

nama and sddress of the patlent.
nama of the husband of the patlent,.
(1) 1a the paticnt living [n this housebold 1
(2) {f no In (1), what {3 her present address ?
{8) If na Lo {1), did she slay in this housshold after Jeaving the hoapital ? you
If yoa in (3)—(a) how long !
(b) what was the conditlon of the molher and lafant during her

atay bere and after ?
{survival of tho mother and Infant must be oblainad and delails about complications
and medical care may be oblained {f the reaponss is reliadle)

(4) if yes In (1), tho followlng information must be collected :

relation to the if carmer
name of the member head of tha 0ox ago roarital edacaliona)  ——————
bousehold atatus stataa occupation  income

[¢)) (2) (%) ) (6) (8) ) &)
migratory alatus of the head of the housohold— migrant non-migrasd
i migrant, enter district snd atale of origin.

actus) duration of atay n yearn
rural Lown. Calculta city
housing conditions
number of
re:znu e mnll.ql llvlngwmmi— wparate l2 bath
|—| ralue atoro—~ t Lel
owny ren! valu KT :ﬁmmon H privy ‘water supply
appolntment for medical Inveallgation 0B, ......vueesenss Bboeiiiiiiisiiin

ture of the Ln
m 0 Investigator

u
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PART I1 : HOSPITAL RECORDS
(to b flled in after field onquiry)

period arder of complications as. duration condition condltion binh and
age of the reported in the of labour of of wrelghta of
premancy wravidac houpital b mother Infant. the Infant

0y 2 (0] (5] (3] ) n [C))

INDLAN STATISTICAL INSTITUTE
FOLLOW.-UP STUDY OF IN.PATIENTS OF MATERNITY WARDS
PART I : PATIENTS' SCHEDULE

algnature of the Invesitgator & date
Broox (1)

1. patical's neme and address
2 het relation to Lhe head of the houschold
3. does her husband ceside in this household ? yés
4. busband's nane— ago
occupation education Income
. date of discharge from hoapital eabln paying
nature of currenl terminalion Uro birth st dirth

"

noo-paying
aborion
amsoclated complication

Broox (2)

1. period of confinement to bed after leaving the hospltal Tonths days
did you rraume normal work afer confioement yea oo
A no” what were Lo restrictions—
how loag the restrictions continued ¥ months dayy

£ afler the curreot termination, did you menstruate ? yea
If *yea' dato of frat onsol—
pain assaciated—
interval— In days—
since then did you miss any period ¥ ya
If *yea® remarks aboul pow concoplion—

no

[

. lactation— succms— nartial fallure—  complets fallure—
if not, completo failuro, are you lactaling now ? yeo [
If 60, whea It did ceass completoly—

4. did you havo nny complications in tho {In months afler child birth) last pregusncy ?
If *yea' stata its paturo.

onte-natal visits® slage of presmancy in Ureatrent,
i ] months when visits wero made availed

firat In houpltal/physiclan
second In hoapital/physiclan
third In hospla)]/phywician
 |f no anle-nalal visits were mado, eater ‘nil’ In tho space within brackets.
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BLOOK 3 : POST-NATAL HISTORY

onset— continuance, vialts
group symptom remarks  daywor montha  fnot  ——————  lieats
After daratlon boep.  phyal. ment

child b\.nh

) @) ) ) &) () Y] )

A, oterina ub- 1. back-scho
Involution and 2. white vaginal discharge
Tetroverlon s gmlon‘ed and (requent vagioal
lecdlng

4. red lochis
B, ganital tears Ln&unlwdormmwmld

2. cervical teats

3, oversion of lips

& Incontinence [seces

5. complets perenial lears
6. reto-vaginal fatola.

. genital prolapss 1. bearing down sansstion and
wmnh.lnf comlng out per
vagina withjwitbout stralning

2. abdominal pain-dragging in
uature

D. urinaryaymptoms 1. Incontenence af urine trus,
stress, urgo

£ frequency
3. !:lﬂrlnﬂ seasabion during arina-
lon

4, temperature
6. paln Ln the loins
B. breast compll- 1. palnful enforgement of breast
catlons 2. abscess
3.

. mastltis {savere, mlnml
norxement with lun

4 uuked, Assured or ulcarated
nipples

F. palvic lofism- 1. rise of tempernture

ation and 2. pain {n abdomen

puerperal sepais 3. red lochla
offensiva or scanty lochis
irreqular hasmorhage
awelling (n Jower abdomen
paloful swelling of 1 of the legs
chronlc carvitiss withfithont
eroslons

o N -

Q. other post-natal 1. obesity
complications 2. anssmis

beadachs

insomala

scanty urine

swolling of both laga

ol oy

8. puerperal insanity

9. obatetrical paralysls of the
lower limbs

Nepsw

{8) were any roulins post-natal checks carriod out by phyulclana {even without
complcations)
if“yes' lime of axamination ln weoks aftor childbirth
1ol 3 3nd
( ) { )
®) woro Advleu o Kwrmul axorclsos given—
Ilmmlyuhmamn eumhundv&dndmmhymmm

{0) was any advico on rnmlly planning givea—
A 'yes' atats dotails

(d) what is your normsl diet, L.o., before prognancy what was your asual alst
Sﬂtl‘lw \mn!ltlu ns meat, ﬂ.lb eg sud milk takon per day)

§dd
8 88

aid you ukc nny additlonal :lnmuuu of mo above {tema
i ; g?‘ering pn,bumoy state (Including tont
v
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Broox 4
Infant
1. sex £ birth-waight 8. gestalon perfod 4. surviving or dead
6. if murviving presant age 6. tf doad, age at daath in month and days

7. cagee of death (describing the train of events leadling to deaath)
8. if surviving, give the health history of ibs Infant balow :

altendance result
) same of the discase to physiclan, treatment avallsd
hosplial ate.

with symploms cured partially not

0-1 week
1 week-1 month
1-3 moath
$-4 month
6 month
uod above

9. Decslopment

(a) sctivity (ago in montha at which baby was altting, standing eta, may be ascortained)
{b) sucking and breathlog rofex— () bowshs

(d) dentation (o) general sppearancs
10. Feading

Item quantity par day period (n months

1. breast milk

2 cow's milk

8. other types of mik (state brand)
4. ocreals

6. fruls

6. tah

7. meat

3 xp

9. lonics

BLOOX : PREVIOUS PREONANOY HISTORY

age at marriage

order of parity 1 £ 8 ‘ 13 L} 7 8 L
ogo of the mother

Tesult of preguancy

complications In labour

post-natal complieations
whethet hospltal delivery

Ohsonlo diseasas of the mother (Ifany): 1. T.D.; 2. disbales; 3. heart disease ; 4. essenilal hypertansion ; 5. hephritin
8. rthoumatlsm; 7. gastric troubles; 8. others (stats the exact cause) ;

Paper received : August, 1961.
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