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MORE= IN WANCT AND C LVHO0D 
IN INIA* 

Ruth R. Puff r, Dr P H 

In 1981 a brief :eport on mortality in infancy and childhood in India(4 2) 

was prepared to serve as the basis for program planning with suggestions for 

peater in-depth study of the vital stabistics essntial for such plannin. The 

purpose of the present report is to update the information in the first report, 

to highlight the problems uncovered in new special studies and published mor

tality statistics and to propose further studies and programs. 

This report is divided into three sections: the first on mortality by age 

of death, the second on low birth weight,the important factor, and the third on 

causes of death. The first section indicates that death rates are excessive in 

the neonatal period, especially in the early noonatal period, 0-6 days of age. 

Als the limited data on stillbirths suggest that he lose of life is great 

even before and during birth. Thus studies are needed of the condition of ba

bies at birth, which is the most important determinant for survival. A major 

health problem which requires solution throughout the world involves the causes 

and prevention of low birth weights. Recently several Prospective studies of 

perinatal mortality(C2'335tl)hav* been undertaken in India to extend knowledge 

of the size and nature of the pfoblem and methods of reducing the excessive mor

tality due to the unfavorable condition of babies at birth. Some of the findings 

on the relation of low birth weights to mortality are included in the second 

section. 

In the third section, the published statistics on the causes of death by 

the Registrar General, the Ministry of Health and Family Welfare and the Direc

tor of Health Services of Maharashtra and from special studies are ubed to pre

sent the distinct health problems causing mortality in infancy and childhood. 

These reports provide information regarding the six diseases, tuberculosis, 

whooping cough, diphtheria, tetanus, measles and poliomyelitis, for Which im

imwnization programs are recomended by the World Health Organization and are 

recognized as health problems in India. Actions are now being recomended for 

complete coverage 23)Many reports and papers reveal that immaturity is a major 

cause of death in the neonatal period. Thus the data in all three sections in

dicate the basic problem of high mortality around birth .due .to low birth weights. 

The valuable assistance of Dr. Saramma Thomas Nathai in the preparation of this 
report is deeply appreciated. Dr. Mathai provided pertinent peers and documents 
from her extensive files of material on infant and child mortaliy-7 in India. 

Report prepared for USAID - India, April 1985. 



A short summary of the analysis of the reports and studies follows with
 

the important causes and factors responsible for the high rates. Also methods
 

are proposed for collecting reliable and complete data in swveys and special 

studies as the baais for planning and evaluating programs.
 

1. Mortalit7 by AjM of Death 

India has the second lrest population in the world, 658,140.676 
according
 

to the 1981 census being exceeded only by China with an estimated population of
 

In 1981, 23.7 petcent of the population of India 982,850,000 for Dec. 31, 1980. 

very large.the rural population of 76.3 percent was

lived in rban areas and thus 

Infants and children under 5 years of age
Table 1 


constituted 11.8 percent of the population.
Estimated Birth and-Death Rates Der 

1000 Pcvdation in Rural and Urban This report is primarily concerned with mor-

Areas of 
India, 1983
 

of the pop-
Il Urban tality in this important segment

Totalh rate To33 33 . ulation.n
 

Death rate 1.9 13.0 ) The estimated birth rate for I 1) 

Office of Pog.sir-r Genero.l for 1983 was 33.6 per 1000 population LadSource: 

the death rats 11.9. The estimated birth rate;0')vwxred from 33.6 to 33.9 in the 

five , 1979-1983, while the estimated death rate declined from 13.0 in 1979 

Both rates were much higher in the rural to 31.9 per 1000 population in 1983. 

Table 2
 

area than in the uban area (Table 1). 

Table 3 Percentage of Total Deaths of Children 
0-4 Years of Age by Sex in tunal 

and Urban Areas of India, 1977
Deaths per 1000 Population of Children 


0-4 Years of Age in ~Rsl and'giToa Urban vl 

1978 
 ______TtlT~aAreas of States of India, ra 

17.0 4.8.6 36.0TotalUrban
Total Rural
state 

4 58.2 6.9 34.5 

50.1 54.1 30.7 male
Total 14.8 50.3 17.6Femiale 

Anra Pradesh 36.8 4o.9 16.6 Som-e: Padmanabha -

Assam 
 50.7 54.3 25.7 

39.5 42.8 28.5 From the Sample Regirtr-tinn S,rs-
Gujarat 
Naryana 33.3 35.1 15.220.5 tern as reported by Padman,,bha 4 t")was32.431.8imachal Pradesh: 

28., 30.4 17.6 estimated that ir 1977 nearly half
Janu4aahmir 
Karnatska 26,6 29.4 18.0 (47 percent) of all deaths were of in-

Kerala 12.6 13.1 10.4 
fants and children less than 5 years of
 Madhia Pradesh 52.8 56.5 27.7 

14.7 age. The percentage in, the rural areaMaharashtra 2A.8 24.9 
Orissa 42.7 13.9 26.1
 

19.9 of 48.6 was 35 percent higher than thatPunjab 34.9 38.7 
19.9 in the urban area of 36.0 (Table 2).Rajasthan 54.9 60.8 


Tamil Nadu 37.8 44.1 21.8
 
for theUttar Pradesh 64.9 67.9 36.8 . death rates age 

years for the states of India were
Source: Office of eistr- -0-4 
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published in the report of the Surve! of In- Table 4 

fant and Childhood Mortality, 1979(19)For Infant DNath 1ates per 1000 Live 

-Iia, the death rate was 50.1 per 1000 pop- Births for Rnral and Urban 
-ind , the ruralarea1 76.1reate inte was o-Areas of States,India, 1980 
lation, the ra1te in the rtal area was. 76 State Total Rural Urban 

percent higher than in the urban area. The Total 114 124 65 

variation in the death rates was great, from Andhra Pradesh 10392 40
 
12.6 in Kerala to 64.9 per 1000 population Assam 103 105 64
 

in Uttar P-adesh. The fowr neighboring Gujarat 113 13.19 94
 
Earyana l01 ill 5-1 

states of Uttar Pradeah, Rajasthan, Madhya Himachal Pradesh 87 88 62 
Pradesh and Orissa as well as had the Jamu -PKsmir 72 76 45 

r-nataka 71 79 45 
highest death rates. Excessive mortality Kerala 40 41 34 

in infancy was in part responsible for the Hadhya Pradesh 142 152 80
 
Maharashtra 75 84 52
 

high rates for this age period. As mortal- Orissa 143 150 62
 

ity is reduced more rapidly by health pro- Punjab 89 96 58 
Rajstan 05 115 50 

gam for children 1-4 years of age than Tamil Nadu 93 103 64 

for infants, the death rates for children ttar Pradesh I59 167 99 

1-4 years of &ge would be useful in asess- Source: Office of Rgistrar Genera 

ing mortality in early life. From rough estimates , the death rate for children
 

1-4-years of.age appe rs to be relatively low for Kerala. Maharashtra has the
 

second lowest rate for the group 0-4 years and probably has a low death rate for
 

Figure 1 children 1-4 years of age. The Lm-

Infant Deaths per 1000 Live 3irths pact of iimnization, oral rehydha
for States of India,1980 tion and nutrition programs could 

MWo M D-I be evaluated by death rates for 
0 J* m , 6, children in this agt group.a so,so 160 

__ _ of The infant death rate in 1980 
ahs P- ,,ef .14 per 1000 live births was low

er than the rates in the 1970's. The 
I - rates from 1970 to 1979 fluctuated 

___ im from 125 to 140 per 1000 live birthi?' 
• P The infant death rates of the Office 

amow" PM40 of the Registrar General are given in 

, , Table 4 for the rural and urban areas 

rm"i of 15 states of India in 1980. 

The rural infant death rate of 

124 per 1000 live births for India 

was nearly double the urban rate of 
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65 per 1000 live births. The variation in these infant death rates was from 
40 in Kerala to a rate nearly four times as high of 159 per 1000 live births 

in Uttar Pradesh (Pigure 1). 

The most critical period for survival of the infant and likewise for ob

taiing the facts regarding the birth and death is the first 24 hours of life. 
Throughout the world special attention needs to be _directed to the candition 

of the infant at birth and to curront registration or reporting of all births 

and deaths in early life in accordance with international definitions! 6 2) 

Table 5 e death rat'e in the nec

atimated Neonatal and Postneonatal Deaths natal period,0-27 days, is higher
 
per 1000 Live Births in Rural and Urban
 

Areas of India, 1974 and 1980 than in the postneonatal period,
 

Period Total IFral [rTan 28 days through i months. Re
1974 198011974 19801~1974 1980 dctions in mortality from health 

Infant 126 34 136 124 7 programs usually occur earlier in 

Neonatal 70 69 76 76 41 9 the potneonat periodandin 
Poatneonatal _56 45 L66 4 3 6 tepofentlpeidadi 

Source: Office of Registra- Genera . 22) children 1-4 years of age than in 

the neonatal period. 

The estimated neonatal death rates in India are high, 70 per 1000 live births 

in 1974 and 69 in 1980 (Table 5). However, the postneonatal death rates are lower 

and a reduction occurred from the estimated rate of 56 per 1000 live births in 1974 

to 45 in 1980. While neonatal death rates did not show a definite reduction, the 

estimated postneonatal death rates declined in both rural and urban areas (Figure 2). 
Figure 2 

Estimated Neonatal and Poetneonatal MortalitT for Rnral 
and Urban Areas of India, 1974 and 1980 

Deaths per12live births beta per U00 UT*, births 

RAL
 
1980 

MAN
 
1980 

Many prospective studies of mortaity in. infancy have been carried out and 

several were described in the previous renor.2) In Table 6, infant, neonatal and 

poetneonatal death rates are provided for those of the 1970 's and 1980's. To 

studies of the 1980's in the State of Haryana have been added, one by Kumar and 



. 

Table 6 
Infant, Neonatal and Postneonatal Deaths per 1000 Live Births in 

Nine Areas of Seven Prospective Studies in India 

fNeonatal I,LoemlonLive, L~fant Postnaoonatal I Date
No . -e No. at, 30-. Bate 

xrma1U.. a1i Pntjab 2 984. 313 104.9 179 60.0 134 44.9 197-173 
aneth Aeaot, mw ?af 
•ml 4 75 134.1 288 60., 2" 53.6 1970-1972
ban 3 485 381 109.3 152 4:6. 229 65.7 1970-1972 

Balls prb 1529 141 92.2 78 51,0 63 41.2 197 
Vhjawthm V1flzas. 3 62 i2o 31 62.0 31 6-o 1977 
Ludian. Pnja

Three. Naml Centere 1 961 194 98.9 101 31.5 93 47.4 1978-1980 
Vrban Center 923 31 5".2 24 25.9 27 29.2 1978-1980 

N , p. 248o 192 77.4 96 38.7 96 8.? 1980 
BriL and KelanatzmBloks 1779 176 98.9 98 .1 78 41.8 1982-198'! 
Ofttaten were mul frow available deths or ratng 

souestm fl.1mzaa28)nw J*)1Idfiabh 6 ) (~M141)w1t ea 

co-worke ( ) n a rural coinuity block of ay-ana and the other b7 Xishoret3 0 ) 

in selected rural blocks of Beri and Kalanaur. 

(31)The study by Kumar e al was carried out over a one-year period during 
1980 in a population of 95,000 from among 106 villages. Health services were 

provided through the collaborative 4fforts of the Postgraduate Institute of Med
ical Eatucation and Ihsearch, Chandigarh and Haryana State Health Department. 

Information on births, stillbirths and infant deaths was obtained by village 

chowkidars, comnity health volunteer, anganwadi worker and multipm-pose health 

workers. The infant death rate was 77.4 per 1000 live bir+hs with half of the 

ceaths in the neonatal period. The infant, neonatal and postneonatal deah rates 
were lower than those in the Survey of Infant and Childhood Mortality in which 

the infant death rate in the rural area was 116, neonatal 56 and poatneonatal 60 
per 1000 live births probably due to the coverage of the health services. 

The prospective study of ishorgO'was conducted during one year from March 1, 
1982 through February 28, 1983. The population in the Beri block was 40,253 and 
in the Kalanaur block 19,912. The information was collected b? the pera-medical 

staff, commnuLty health guides and anganwadi workers in 16 villages. Other chan
nel. were used as traditional birth attendants, village leaders and chowkidars. 
The investigator collected the reports and investigated every birth and child 

death up to 3 years of age. The infant death rate was 98.9 per 1000 live births 
with a neonatal rate of 55.1 and postneonatal rate of 43.8 per 1000 live births. 

In the seven rural areas included in Table 6, the infant death rates varied 
from 77.4 to 124.0 per 1000 live births. In the two urban areas, the rates were 

53.1 in the Urban Health Center of Ludhiana and 109.3 in the North Arcot District 

of Tamil Nadu. Most of the neonatal and postneonatal death rates for the r-r'
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areas were lower in these experiences than in rural India which is expected 

because of their location and the health services rendered. However, these 

neonatal death rates are high signifying the serious problems in this period 

immediately after birth. 

The distributions of deaths by age group are available for the rural 

areas of several of the prospective studies (Table-7). Not only are the neo

natal death rates high but also theY are very high in the early neonatal per

iod, 0-6 days. In the five studies, the early neonatal death rates varied 

from 27.5 to 40.5 per 1000 live births. In three projects, the death rates 

in the first day of life were given also. and varied from 10.0 to 14.. per 

1000 live births. This is ti critical period for survival and for obtain

ing all of the deaths. In the United States, the death rate in the first 24 
to 1964(52)hours of life remained around 10 per 1000 live births from 1950 

before a gradual decline occurred. With the serious problem of low birth 

weights in India, the rates in the first day of life are expected to be high. 

Securing all of these dfaths in difficult and depends on training of all work

ers in the definitions of a live birth and fetal death (stillbirth). 

In the poetneonatal period, death rates are usually higher for those dying 

from 28 days through 5 months than for those fying in the last six months of 

infancy. To illustrate the neonatal mortality and especially in the early neo

natal period, the death rates ih four age groups of infancy are shown in Figure 

3 for the Beri and Kalaaur Blocks. 3 0 

Table 7 

Infant Deaths per 1000 Live Births by Age at Death in Rural Areas 
of Five Pfoepective Studies in India 

rkaliana No. Arcot Ballabs mh NarqmlBer. and 
Ago Group TreR District Center sbo KAlanu 

centers a.I &Wei al Blockm 
1978-1980- 1950-1972 1975 1970-1973j 1982-1983 

.fant (-1 year) 98.9 114.2 92.2 104.9 98.9 

Neonatal (0-27 dy) 51.5 6o.5 T1.0 60.0 393.1 
=17 (0-6 d"8.) 36.1 10.5 27.5 0.5 36.5 
under 1 day 13.2 10.0 14.4 
1-6 d"a 22.9 30.5 13.1 

Lae (7-27 das) 35.3 0.0 2,3.5 19.4 18.5 

Pas- taml 47.4 53.6 163.8 

28 da.-5 1ha 24.0 33.6 41.2 4.9 25.9 
6-U. 23.5 18.on. 2.o 

5o _ : (6) (44).m;-(a. 
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Figure 3 In addition to information re-
Neonatal and Postneonatal Mortality garding infant mortality-and mor
by Age of Death in Beri and Kalanaur tality for the first five years of 

Blocks, India, 1982-1983 

Dsatji. pew 1000 lii. bfrtiw 
life, there is great need for in

0 10 20 30 40 90 60 formation regarding mortality of 
children 1-4 years of age. This is 

,ee~ata1 the age-period when the immunization, 

oral rehydration, nutrition and other 
Past ,health programs usually have reduced 

mortality more rapidly than in infan
cy. For the Ludhiana and North Arcot 

District prospective studies, death rates are given for this four-year age group.
 
In the Narangwal Experiment and in the study in the Beri and Kalanaur Blocks,
 
death rates were provided for children one and two years of age (Table 8). Ex
cept for the rate in the rural area of the North Arcot District, the rates were 
much lower than in the Khanna study of Gordon et al(13) in villages of the 

Punjab in 1957-1959. At that time the death rate for children 1-4 years of age 
was 27.4 per 1000 population. 

Table 8 
.Deaths per 1000 Population of Children 1-4 Collection of information and 

-and 1-2 Years in Four Studies. India publication of death rates for chil

Alva__Age__Death Tar dren 1-4 years of age are recommendeda- rate for prospective studies in the future 
Not ActMI and in the Sample Registration Surveys

Uban - 1-4 Tro. 15.0 1970-1972 of the Office of the Ihgistrar General. 
centers 1-4 yre. 6.9o 1978-1L980 Progress in health programs in thisBeta± and KaLmnai.
31m 1,2 mI,. 32.7 11982-1983 important age group could be evaluated 
MoUited popUt bris. and measures taken for the reduction
 

Sauce (30) of mortality. 

To study the outcome of pregne7, the deaths which occur before and during 
delivery as well as those which occur shortly after birth are combined and studied 
as perinatal mortality. The distinction between a fetal death (stillbirth) and 
death imwdiately after birth is often difficult and depends on evidence of one of 
the signs of life. The definition of a live birth adopted by the World ealth As
sembly and given in the Tnternational Classification of Diseases(62) follows: 

"Liv birth is the complete expulsion or extraction from its mother of a pro
duct of conceotion. irreseective of the duratlon of the vreqnancy. which. after 
such separation, breathes or shows any other evidence of life. such as beating

of the heart, pulsation of the umbilical cord. or definite movement of Volun
tary muscles, whether or not the umbilical cord has been cut or the olacenta i3
attached: each Droduct of such a birth is considered live born." 
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Stillbirths or fetal deaths are those which lack this evidence of life. Thus 

the distinction between live births and stillbirths would be difficult whenever 

medical attention is not available. The combination of stillbirths and early 

neonatal deaths provides a method of assessing the outcome realizing that some 

of the deaths occurring soon after birth may be reported as stillbirths. Health 

programs are directed to preventing both stillbirths and early neonatal deaths, 

termed perinatal deaths. 

From four of the prospective studies referred to in the 1981 Report, both 

perinatal and infant mortality were obtained. In Table 9, stillbirths, early 

neonatal deaths and perinatal deaths and rates are presented for the prjeets 

in Palghar, Pondicherry, Delhi and Narangwal. Kuaret &J31intheir study 

Of infant mortality in rural Earyans recorded stillbirths as well as early neo

natal deaths and thus the basic data for perinatal mortality. In the State of 

Maharashtra, Usha Sha"7)of the B. J.-Medical College in Pune participated in 

an Inter-Country Collaborative Study of Perinatal Mortality sponsored by the 

World Health Organization in South-ast Asia. A rural study area of 20 villages 

with a population of 43,000 was used. A clinic was situated in the headquar

tetr's village of Sirur of the Rural Trsining Center. The outcome of all births 

and early neonatal deaths in the two-year period, August 1, 1977 through July 31, 

1979 wers recorded and analyzed. To ensure that each pregnancy was detected and 

its termination reported, birth weight recorded and information regarding deaths 

in the early neonatal period obtained, local village women were trained and sup

ervized to carry out the work. Analyses of the results p,'ovided perinatal death 

rates and also excellent material for the study of birth weights and related fac

tors as reported in the next section of this report. 
TabI3 9
 

Stillbirth, Early Neonatal and Perinatal Mortality in Prospective
 
Studies in India and Java, Indonesia
 

Ibirths natul dehaths births
I f. 31ates No. ];kkta No. 	a-es 

PaIg$a-, Ravi 196.196 8 2" 16 77.76 23 28.7 Y 45.9 8 1.09 
Poafdezzx, %tas 1968-19n 827 20 24.2 19 23.5 39 47.2 807 
Do=h Ura Caowt Dec. 1969

r. 1972 5 73 2 t 140 24.4 82 14.7 222 '8.7 5 592, 
Naz7. .1973 .a ho.519 , 3 1t7 4;.9 121 258 82.7 2 984 
pm imJa Arma Aug. 1977-

Jly 1979 3173 90 28.1 82 26.6 172 5-A.2 3081 
Iam•n.s axal 1980 23 45 17.8 79 29. 118 16.7 2 480 

ftb. 19801 23k2 ,3W 14.5 72 	 31.2 05I.3 2 8 

Rt Per.1000 total births : RateO 	 perclive1000 irt I Sile.toa. 
, . e m u ,. u m e . Auab-,- !2)

Somme': P. PL. ~;-3,,.. n ,o 



Data on perinatal mortality for Table 9 were available for these six pro
jects in India. Also the 
results of the South-east Asia Collaborative Stud in
 
Java, Indonesilaae included 
 to indicate the wide variation in these rates.
 
The perinatal death rate 
from the Narangwal Experiment of 82.7 per 1000 total 
births was the highest for all these areas. The rural area of Pune had the sec
ond highest 
rate of 54.2 per 1000 total births. There was considerable varia
tion in the stillbirth and early neonatal death rates which may be due to dif
ferences in recording of these vital events and to the inclusions. In some areas, 
stillbirths my be restricted to those of at least 28 weeks of gestation or
 
weighing at least 1000 
gram while in others the period of gestation and birth
 
weight may not have been considered. Perinatal mortality is 
 often restricted
 
to birtho of at least 1000 grams and gestations of 28 weeks and longer.
 

The exoerience in Java in Indonesia was similar to those in India but with
 
a relatively low stillbirth rate. 
 The perlnatal death rate in another of the
 
entries in the South-Mast Asia Stuc 51.2 per 1000 deliveries in 
 the rural
 
area. of B==a.
 

The collection of complete and comparable data for perinatal mortality :s 
extremely difficult and yet challenging. Prospective studies with current ob
servationa of pregnant women, distinction of live births and stillbirths and 
follow-up of all those born alive through the first week of life are needed to 
obtain greater understanding of the problems in thin important period. 

The Report of the Survey of Intant and Childhood Mortai'9)provided con
siderable information regarding factors infuencing the level of infant mortal
ity. Dta from Statement 47 of the neport (Table 10) shcw that the infant death 
rate was much lower for infants of mothers who had at least primary education 
than for those of illiterate mothers in both rural and urban areas. 

Table 10 Te low level of infant or-
Infant Mortality by Level of Education talty of 40 per 1000 live births 

of Women , India , 19 78 in fer has bae i n 
Educational level Thral Urban in Kera has been attributed in 
Illiterate 145 88 part to the high level of literacy
Literate but below primary 101 8 )57 in that State. Naiz stated that
primary and above 71 4the effective rate of literacy in 

Source: Office of Registrar Generai. ) the State came to nearly 90 percent 
and that there existed only narrow differences between literacy rates of men 
and women and of rural and urban Thusareas. the extension of education to all 
will have a beneficial effect on infant mortality. 
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In Statement 49 of the pal4 infant mortality was shown to be lower 
when the age of marriage was at leasl 21 years (Table 11). In"our study of 

moh, (41infant mortality by age of the other, rhe infant death rates were found to 
Table 11 be lowest for babies of mothers 

Infant Mortality by Age of Marriage, 25-29 years of age. Infant mor-
India, 1978 .ellty of babies of Toung mothers 

Age at marriage Thral Urban under 20 years was excessive and 

Below 18 years 156 88 
18-20 years 132 67 the rates were high for those of 
21 years and over 70 46 mothers of 35 years and over. Thus 
Source: Office of Registrar Generale" ) postpoxement of marriage and births 
at favorable ages of mothers have definite influences on the size of the in
fant death rate. 

Many factors are interrelated which result in high infant death rates. 
One of the most important, especially in India, is the high incidence of 
low birth weights which is considered in the next section. Also the inter
related factors such as length of gestation and age of the mother in relation 
to birth weight are analyzed. 

The data presented in this section show the tremendous loss of life, 
before and during birth as stillbirths and soon after birth as early neonatal 
deaths. Research on the outcome of pregnancy is desirable for understanding 
the role of the many factors and their interrelationships in causing excess
ive mortality in early life. 

II. Low Birth Weight, I=mortant Factor 

Birth weight is the best predictor of a baby's chances for survival and 
healthy growth and development and is dependent on the health amzw"uutritional 
state of the mother. -The World Health Organization has collected data on
birth weights from all available sources 'to-give a world view of the problem 
of low birth weights.65)yor 1982, the estimates of live births of the world 
of low birth weight*(less than 2500 grams) was 16.0 percent (Table 2). Asia 

is the reg.'n of the world with the highest percentage, 19.7, thrme times the 

lcwest of 6.5 for Eurove. 

*Low birth weight was defined as less than 2500 grams in the Ninth Revision 
of the International Classification of Diseases 6 2)in the Dast, the definition 

was 2500 grams or lees. 
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Table 12 In Asia, the inciCience of live births 
Incidence of Low Birth Weight by of low birth weight wcs very high for the
 

Regions of the World, 1982
 followi~ng countries:
 
egion Percentage Percentage
 

The World 
 16.0 Bangladesh 50.0
 
Africa 14.o Thailand 38.0
 
Northern America 6.8 India 
 30.0
 
Latin America 10.1 Pakistan 27.0 
Asia 19.7 Sri Lanka 27.0
 
Etrope 
Oceania 11.6 In developing countries, hospitals have 
Union of Soviet Soc- been the principal source of information re

ialist Republics 8.0 
Source: World Health Orgiza- garding birth weights. In India, from the 

tion .65) available data, principally from hospitals, 

the percentage of 30.0 is high. Very little 
is known about the distributions of birth weights in the rural and'urban areas 
outside of hospitals. Efforts need to be introduced in health and community pro

grams for weighing all babies at birth- Because of the seriousness of the problem, 
.research is.underwa or being planned to 6etermine the causes and prevention of
 

2Low birth weighti.~ 

Presentation of data regarding the incidence of low birth weights in India 
for areas outside of hospitals is difficult for several reasons. In prospective
 
studies, birth weights usually are not obtained for all births. For example, in
 
the Cowmunity Survey in North Arcot District of Tamil Nadu, Rao and Inbara 45 ) 

stated that for nearly half of the single live births they could not ascertain 
reliably the birth weight or gestation or both. Also for some of the studies, 
such as for the North Arcot District, Delhi Urban Cohort and the rural area near
 
Pune, data for only the singleton live births were obtained. In some studies,
 
births of less than 1000 grams are not included. In studies of perinatal mor
tality, the birth weights of total births are given. Until international rules
 

are established and followed and all births are wighed routinely, "the percen

tages of live births of low birth weight are only estimates. Weighing of babies 

is important for mothers and for those providing health care. Birth weights
 

are the first records to be used as the basis for moritoring growth and devel
opment of infants as well as providing information regarding this serious pro

blem. In health progams and special studies, the provision of birth weights
 

of all live births would be a desirable goal. With these reservations regarding 
tha quality and comparability of the data, the incidence of live births of low 
birth weights are given in Table 13 for five prospective studies. which are not 

hospital based.
 



- 12 -


Table 13 An earlT report often referred
 

Incidence of Live Births of Low Birth Weight to of birth weights was carried out 
in Five Prospective Studies in IMdia by P. M. Shah and P. M. Uda- 50) in 

Area Live Low weight Palghar from 1960-1965. Of the 1,910
births births. live births in the rural area, many 

No. % 
Pondicherry, Urban 558 152 27.2 wre from a maternity wart! and the 
Delhi Urban Cohort" 6 026 1 383 23.0 experience may not be representative 
North Arcot District,

Rural and Urbatn" 42 0 I .9 	ofruralareas. Of these live 
Narangal Villages, births, 722 or 37.8 percent weighed

Rural Punjab 859 207 24.1 2500 grams or less. 
Ptme Thral Area" 3 040 604 19.9 
The definition for low birth weight was The results of the five pro2500 grams or less except for the Pune study spective studies in Table 13 vary

of less than 2500 grams. 
* Singleton births. 
 widely. In the recent perinatal 

SSr0 . O_ (vasa( study in the rural area nearSource: s Ghosh, 'ao, Kiel
mann, and U. 	 the veighta of singleton births
 

were given. Only 4 of the live
 
births were not weighed ; 19.9 percent of tho singleton live births weighed less
 

than 2500 grams. 

As the infant death rate of 40 per 1000 live births is low in Kerala, the 
incidence of low birth weights is of special 	interest. Nai; 2 provided birth 
weights for four periods -from 1959-1963 to 1976-1980. The proportion of less than 
2000 gras declined from 11.0 to 3.8 percent and of less than 2500 grams from 
20.5 to 16.3 percent. For the high income group, the percentage of live births 
of less than 2500 grams was only 3.2 in 1976-1980. 

Many more and much larger and more complete series of birth weights are 
needed for widelT distributed areas of both rural and urban areas of India 
for measurement of the problem. Hopefully, this is only a beginning of the 
collection of such data for live births.
 

For three urosoective studies, Delhi Urban-Cohort, North Arcot District
 
and Pune Rural Area, the distributions of singleton live births by birth weight 
are available and are given in Table 14 and are shown in Figure 4. The birth 
weight group of 2501-3000 grams had the largest numbers of births with over 
40 percent in that 500 gram group. The percentages in the next weight group 
of 3001-3500 grams were 21. to 25.8. They were very small in the higher 	weight
 
grous. This pattern is distinctly different from that found in the United 
States as illustrated by the distribution of 	birth weights of the California 
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Table 14 
 Project of the Inter-

Distribution of Singleton Live Births by Birth Weight 
 Amerlcan Investigation


in Three Prospective Studies in India
 
of Mortality in Child-

SUrbac -. hood.61) The peak in 
in grm Cohot 7, No th Arot Study, Pte a-ale India in all three 

no. % No. % 
Dro-

No. % 
Total 6 026 100 2M 3 04 "loo jects occurs in a lower 
1500 o les 267 46 1.1 27 0.9 weight group than in the

I-O232 5.5 66 2.2Mo-2500 1 218 0.2 1 o6? 25.3 51 16.8 California Project.

2500 or less 1 383 23.0 1345 31.9 
 604 19.9
2501-300 2 762 ".8 1 738 4.2 1484 8.8 The distributions
3001-3500 1552 25.8 906 21.5 762 25.1 of total births are a3501-.0oo 292 4.8 4.8M3 1t 
 f br
4ooiad oV 37 O.6 28 0.7 190 vailable for two other 

"Y'or the P Study, the weiht rams wers lew than 1500, 1500
1999. aioo-2499, 2300-2999, 3000-3499, 3500 and over. studies of the South-

East Asia Collabora

tive Study, Indonesia 
and Burma. As these were studies of perinatal mortality, the distriburions 
were given for total births and the distribution of live births conld not be 
obtained as in the Pe st ady. The distributions in Table 15 are for =mral are
as in the studies. ".li& Proport,ns of the total births of low birth weight were 
14.7 percent for Ujung Berung, a rural area near Bandun-in West Java, Indonesi,)
 

and 15.6 percent for the rural area in Burma 66) Th 
patterns of these distri
butions of bi,-th weights diffored from those in India with higher peTcentages 
in the weight group, 3000-3499 grams. The distribution of birth weights of li-n 
births in the California Project is given so that comparisons can be made with
 

Figure 4 Pigre 5 
Distribution of Singleton Live Births 
 Distribution of Total Births by Birth
by Birth Weight in Three Studies 
 Weight in Java, Indonesia and Burma and
in India and California Project 
 of Live Births in California Projeet
 

.ee
-- -- -- I tA"--

;' \\ \/ 'o'
 

./, "\ 
 i, \. 

1%1 

0 - --- -  0 ' 

"00 45(c "DOIftrhW4t 'A fli-wA Jn 
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Table 15 


Distribution of Total Births by Birth 

Weight in Studies in Indonesia
 

and Burma 

Ujug Beinug i m 


Voight ~ Java wr
 
U "1o. % NO. % 


Total 2 10 16 


X&M than 1000 3 0.2
 
1o0-1499 24 1.0 13 0.9 

1300-1999 38 1.6 18 2.8
 
2O-.a499 282 12.1 198 U.? 

LOWtha200 3 264
34.8 32.7 


3OW-3499 )2 39.6 552 32.6 

3300-3999 2.7 9.3 23 15.040M adover 39 1.61 70 4.1
14(100 U~!A asr ) a 
Some*.: A ij~bbana.Woild Sealth Organ

=t 66) 

in five weight groups are shown for the 


North Arcot District in Figure 6. The 


estimated rate for the low weight births, 

2500 grams or less, of 128.6 per 1000 

live births is high and the rate for[] 
those weighing 2501-3000 grams was 77.2. 

Hwever, the infant death rates were 

lower for those weighing over 3000 gram 

(51.9, 35.9 and 37.0 per 1000 Live births 

fcr the three weight aropsl The rate 

for those weighing 3501-4000 Xrms of 

35.9 was less than half the rate for 

those weighing 2501-3000 grams. The 

optimal weight group appears to be 3501-

The;:: 


The reduction in perinatal mortal-


ity with increasing birth weights is 


shown in Figure 7.using data from the 

-

the patterns in western countries.
 

In the rural areas of both the In

donesian and Burma studies, over half of 
births weighed at least 3000 grams, 50.5 

percent in the Java study and 51.7 0--rcent 

i the rural area in Burma. In the rural 

area near Pune, only 31.3 percent weighed 

at least 3000 grams. Both perinatal and 

infant mortality are lower for births of 
at least 3000 grams.
 

To illustrate the reduction in mor

tality with increasing birth weight, in

fant death ratea of singleton live births 

Figure 6
 

Infant Mortality of Live Births in Five
 
eight Groups, North Arcot WBirth 

District, India
 

U7 

.
 

A 

..... __ 

or le" O1 4oo0 3 

Birth veight in pru 

.
 

rural area near Pune. The perinatal death rates were lower for those weighing 

at least 3000 rams (11.7 and 15.7 per 1000 total births). The number. of births 

in the weight group of 3000 gram and over was too small for division into two 

weight groups. Larger series of birth weights are desirable for study of these 

relationships. 
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Figure 7 In the large study of infant mor-
Perinatal Mortality of Total Births tality of 142,017 live births by birth 

in Four Birth Weight Groups 
)Pune Rural Area, India 	 weight in New York ci4 the infant 

death rate for those weighing 3501-4000 

grams, 5.6 per 1000 live births, was 

less than half the rate for those weigh

ing 2501-3000 grams, 12.1. Mortality 
usually is lower for those weighing at 

least 3000 grams. In the New York City 

experience, nearly two-thirds of the 

live births (65.8 percent) weighed over 

A 300 grams. Increasing birth weights 

to at least ';OM grams would appear to 

lower mortality, both infant and peri

- natal. Of course, many factors in
roe 5m- Y-Mn--f 
thn 9 .0 fluence the birth weight of the fetus, 

i~rth in Pass maternal diseases and conditions, ge 

of the pregnant woman, nutritional state, 

height and weight, birth interval, etc. 

ShA5i)in her prospective study obtained birth weights and lengths of gesta

tion of 3,040 singleton live births. Of these, 604 weighed less than 2500 grams 

and were of low birth weight: 100 were preterm of less than ,7 weeks gestation 

and 504 were term births (Table 16). (The few post-term were included with the 

term.) The low weights of these term births are said to be due to intrauterine 

growth retardation. There appear to be 	 Table 16
 

two problems, the true preterm births, Distribution of Singleton Live Births by 
the prematures,with 3.3 percent of the Birth Weight and Length of Gestation, Pune 

Rural Area and Delhi Urban Cbhort, India
 
live births. The grcup of term births
 

of low birth weight accounted for 16.6 Birth wegt and length Pne mi D lhi
 
of gestation Ae Urban
 

percent of the live births. By eati- No. %
 

mating from percentages provided by Lve birhsa , 040 10
 
(4) 	 lr taa 2200 g 604 19.9 24.3Bharga& for the prospective study of ,, '. ,,*-	 4.4,o 

the Delhi Urban Cohort, 4.4 percent Te. intrauter 
re -,datl (=2Z) 5oA 1.6 19.9
 

were found to be preterm low birth 2500 ga and ove 2 436 8o.1 75.7
 
weight births and 19.9 percent term p"t,, low ha 3 weks 16 3.8 6.4
 

Term. 37 wek andover 1 320 76.-3 69.3 
Min mi)anbirths of low birth weight. This Sewm: ( Brg ) 
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Figure 8 urban ex.erience had slightly high-
Percentage of Singleton Live Births of Low er percentages for both the preterm
Birth Weight by Length of Gestation in Pune and the term births of low birth 

Rural Area and Delhi Urban Cohort, India 
weight. The relative frequencies


g.nth o _hesetoIn______.____.__of gr of l weight 

MmAM births in the Pune and Delhi studies 
P"t. l--aw are ihown in Figure 8. 

Tem. 37w.ksca-" Bhargava (4)also provided data 

for calculating similar estimates 
P2 * e from the large hospital study of 

T=,. 37 weeks 17,570 live births. The percentage
and 0%,W' 

of babies with low birth weights and 

gestation of less than 37 weeks, the 
preterm, was 6.3. The percentage of term babies of low birth weight was 22.0. Both 
of these percentages from the hospital study we%.e higier than those of the Delhi
 
Urban Cohort and the Pune Rural Area. These findings of two groups of low weight
 
bir-ths, the preterm and the term, with the second group much larger raises many
 
questions regarding causation. Are the causes or factors the same for the two kinds 
of low weight births? -

Table 17 

Distribution of Singleton Total Births, Stillbirths,
Early Neonatal and Perinatal Deaths by Birthweight

Prospective Study of Pun. Rural Area, India 
Bizrthwit Birthsa St~lbirtha*n Early 34om3E Perinatal 

in ga= ai Deaths Deaths
No. No. % No. % INo. % 

Total 3 095 10O 100 67 100 122 100 
Use than 1500 31 1.0 4 7. 17 25.4 21 17.21500-1999 80 2.6 14 25.5 18 26.9 +2 26.2
200-ox499 523 17.0 14 25.5 10 14.9 24 19.7 
Usa than 250 636 20.5 32 58.2 45 67.2 77 61.1 
200-2999 1 500 48.5 16 29.1 17 25.4 33 27.0
3000-3499 768 24.8 6 10.9 3 4.5 9 7.4
3500 and ve 191 6.2 1 1.8 2 1 2.5.0 
a Birth wvighta wore mmown for 30 stUirthe and 4 live births. 

Sam-to: L. Shah~ 

The prospective stndy of Shah ( 51 ) directed to perinatal mortality (stillwas 

births and early neonatal deaths). Table 17 shows the distributions of the total
 
singleton births, stillbirths, early neonatal deaths and perinatal deaths by birth
 
weight. High proportions of the stillbirths 
and early neonatal deaths were of low 
weight births, 58.2 and 67.2 percent respectively. Seventy-seven or 63.1 percent
 
of the perinatal deaths were of low weight births: an 
additional 33 or 27.0 uercent
 
were of births of 2500-2999 grams and ony 12 or 9.8 percent L- these 
 erinatal
 
deaths occurred in the favorable birth weight grom of 300 ns and over.
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Both biath wo ight ard length Table 18 

of gestation are used for calcula- Distribution of Total Singleton Births, Peri

tion of perinatal mortality accord- natal Doaths with Rate by Birth Weight and 
,Gestation in Pune Rural Area, India 

ing to these two imortant factors 

(Table 18'. The preterm low weight Bir and length Brths Perinatal Death 

babies had & very high death rate of gestation Ito. 04 No. % Ra*" 

of 439.7 per 1000 births. The rate Total births 3 095 100 122 M ".4 

for term babies (including post- Tns than 2500 ms 636 a. 77 0.i ia.1 
preterm. lees than 37 weeak, 116 3.7 51 41.8 439.7
 

tarm) of low birth weight ( ) 37 ..e and over (I ) 50 16.8 26 21.3 30.0
 

2500 am andover ?_459 79.5 43 36.9 18.3

of 50.0 per 1000 births was over P .lowthan 37 weeks 118 3.8 3 2.5 25.4
 

2 341 7!F.6 42 34.4 17.9-two land one-half timen the rat 	 37 weeks and over 

Ra~te per 1000 births 
for those weighing at least 2500 	 Sa) 51 

grams. Thus to prevent perinatal 

deaths, the causes and prevention of preterm low weight babies and trm babies 

with growth retardation must be determined. To anal7se the ultiple factors and 

their relationship to other high risk factors, large series of pregnant woen 

and their babies will need to be followed through the first week of life. 

The World Health Organization (6)carried out a large study of perinatal mar

tality* in eight countries to examine the various factors which influence the risk of 

stillbirth and early neonatal mortality separately and in combination. The percent

ages of singleton births according to birth weight and gestation for seven countries 

are given in Table 19 for comparison with the findings of Shah 51)in the prospective 

study in the rural area near Pune, India. 

The percentages of the births with both . Table 19 

risk factors, low birth weight and Percentage Diatribution of Total Singleton 

8 and the irth by Birth Weight and Gestation inpreerm, varied frosm 2 to 
Pene Rural Area, India and in Countries
 

percentage for the Pun. study was sir- of WHO Collaborative Study
 

ilar. However, appeared to be Area Birdor =0 .250there 	 a or 2 i der 

distinct difference in the percentages 	 Gestation Ge on 
Under 37 37 we.Jca Under 37 37 weeks
 

of babies with low birth weights and _ weeks and oer weeks and over
 

V r17
gestation of 37 weeks and over, the area 4' 17 4 7/6
 

torm babies, 17 percent in the Pune WHO Study
 
Q.iba 4 7 7 82
 

study in contrast to 2 to 7 percent MMV7, 8 3 12 77
 
NowZealand 1 3 2 41
 

in the seven countries. This differ- Sd 2 3 2 91
 
U.S.A. ( ,) n 1 00 

of the births U e r -0 1= m_ont,ance in these percentages Matha and oer
 
of low weight births is shown in Fig- Austria 4 2 7 87
 

Jaman 2 -1 1_ a
 
6 3 )
Shah(3)and Wrld goat], orgaamt. 

As defined for this study, 'Perinatal ortality comrises late fetal deaths
 
(stillbirths) and early neonatal deaths, that is it includes deaths bet-.een th
 
2 8 th week of .mregnancy and the end of the first week after birth."
 

_____Somces:u 
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Figure 9 
 ure 9 and is puszling. These
 
Percentage of Total Singleton Births of Low Birth 
 risk factors need to be corn-
Weight by Gestation in Pune Rural Area in India 
 bined in analyses of other fac
and Seven Countries of WHO Collaborative Study
 

tors.
 
Area or %reentap Pgentea
 

Country o I 0 5 
 1? 2 The .erinatal death rates 
P ReI N 3ndsa 37 oz given for the seven counpm. IndiA.; 

= 3tries and for the Pune Rural 
Cuba .Area in Table 20 for the four 
M-9-7 groups of gestation and birth 
Now Zean t ."weight. The rates were high 

when both risk factors were

V. S. A. (part) 

0 I mt lunar tew an "r present. The high perinatal 
Ausftri] death rates for tarm births 

of less than 37 weeks of ges
tation indicates possible dif

ferences in definitions. There were only 318 births in this growm in the Pon. 
study. In the countries of the WHO study the numbers of total births were large,
 
in five countries they exceeded 100,000 and in the o ;her two they were MO.000 and
 
62,000. However, there are limitations in the comparability of data from countries.
 
Differences and inclusions in regard to length of gestation and fatal deaths may
 
account for some of the variation.
 

Table 20
Data were available regarding birth Perinatal Deaths per 1000 Births b7y Bith 

weiGhts by age of the mother in 'two pro- Weight and Gestation in Pune Rural Area 
spective studies. Tnthe Pune study, the in India and Countries of WHCollaborative Study
total births Were given by age of the moth
er. (Table 21). Of.the mothers under 20 Ar or Di iigh

=.e ' undr M,, ai 700 t z and over. 
years, 30.8 percent of the total births:. - Gestaton 

ndr3377eeks Uner 37 37 e 
were of low birth weight.. Only 14.1 per- 1_____w and over week and ove 

cent of the births ot mothers 25-29 years Ae o 25 18 
were of low birth -weight. In the Delhi WI St 

Cuba 439 33 81 13studu, 34.4 percent of the live births 258 12 80 7 
New Zealand 323 54 73 6

of mothers under 20 years of age weighed ir.s. A.)art 2% 23 33Sd Z77 32 9 n4ma. 
2500 grams or less. In this study, the Unde 10 Inne 1 3D I - months 
percentages were lower for babies of 283moth and oe-Austria 18 141 7 
mothers 25 years and over (18.5-20.). Sou-c: Sah .a -. a-,,= o,.. 

The numbers in both experiences were too
 

small for subdivision of the group 35 
years and over. The percentages of births of low birth eit are shown b7 a-e of 
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Table 2. the mother in Figure 10. In both 

Percentage of Singleton Births of Low Birth 
Weight by Age of Mother in Pone Rurai Area 

and Delhi Urban Cohort, India 

A, of mothr pane nl Area 

Total less tha 
births 2500No. 

Total 3 o95 636 a.5 

Under 20 lars 471 145 0.8 
aD-2 7r9s 1 M 5 
25-9 Yeas 7 112 14.1 
30-3 70=3s 30 8.!. 

over 136 25 18.4 

Soxuc*: Sah 1 )and Ghoah4? 

Dhi Urban Cohort 

Live 2500 Vmw 
births oorNo. le % 

. o. % 

6 o22 1 381 22.9 

434 156 34.4 
2 208 M 25.1 
2 077 47 204 

912 19 18.5 
371 76 2.5 

low 18 years of age than for those mr-


ried at 21 years and above. This exces-
sive mrtality is e n pt t e high 

incidence of babies of low birth weight 

of young mothers. Young mothers continue 

to have high infant mortality of their 

babies even in the full term births5 9 ) 

In the large study of the relation 

of birth weight to mortality conducted 

in the Untited Stateel? the incidence of 

low birth weights was obtained by age 

of the mother and. birth order. 0,.:Live 

births of mothers 15-19 years of age, 

the proportios of the births of low 

birth weivht became ver high for the 
fourth and fifth births. A marked increase 

experiences, high proportiona of 

were of low birth weight result

ing in high perinatal and infant
 

mortality.
 

Usually the percentage of
 

live births of low birth weight
 

is lowest for mothers 25-29 years 

of age and an increase is noted
 

with increasing age for the older
 

mothers 58 )As reported in the Sur
vey of Infant and Childhood Mor

taliljy, 9infant mortality was 
much highor for those ranried be-


Figure 10 

Percentage of Singleton Births of
 
Low Birth Weight by Age of Mother 
in Pune Rural Area and Delhi
 

Urban: Cohort, India
 

40 

10 

P 

wan noted in the proportions of births 

of low birth weight with increasing birth order of mothers 20-24 years of age. The 

percentages were lower for mothers in the age grout 25-29 years of age. Thus age 

of mothers and birth order are iLmortant factors to be analysed in combination to 

birth weight in studies of perinatal and infant mortaf4ity. 



Several other factors influence the outcome of oregnancy and require con
sideration in planning for the prevention of births of low birth weight. As 

reported by Agarwal and co-workers! I ) '"Womenwith prepregnancr weight of under 
40 kg deliver 66 % of their babies weighing less than 2500 f;., and "If the preg
lunancy weight gain. is less than .5-kg 61.5 % of the babies born weigh leas than 

2500 S." Increases of the weights of mothers before pregnan(-7 and satisfac
tory weigh+ gains during pregnancy serve to lower the incidence of births of
 

low birth weight. Mothers need to become aware of the importance of a satia
factory diet dhring pregnancy. In a report of a successful village nutrition 

program in Thailand39)it was stated that mothers had not understood the im
portance to health of a propr diet dmung pregnancy, lactation and infancy. 
Thus efforts could well be directed to weight increases in pregnancy and an 

indicator establi-ghd for India. 

Several studies have seen reported on variables such as height, weight 

and weight gain .daring pregnancy. miatt and co-vnrsA) indicated th. im
portat relation between maternal weight gain and the.incidence of births of 
low birth weight. Maternal factors in relation to birth weight are discussed 

by Saigal and Srivastava and Bahl and co-workers.3 

Xusm P. Shah(9 in a recent paper reviewed the multiple causes respon

sible for low birth weights, the positivo effect of improved maternal nutrition 
on birth weight and the value of smlemental feeding. nowitP5 )refers to the 
new opportunit.li for nutrition programe in a paper entitled "Changing Concepts 
of Health and Health Services : New Opportunities for Nutrition Programs" with 
ten recommendations for nutrition programs including food sumlementation. 

In August, 1984, announcement was made in the United States of a major 
national study to be undertaken by the National Institute of Child Health and 
Human Development on the causes and prevetion of premature births. This study 
will examine the role of bacteria in stimulating early labor and may lead to im
port nt dinsoveries which will accelerate progress in lowering infant mortality 

dramaticall., espet.ially in countries with high incidences of low weight births. 

Thi section has considered in detail only three of the high risk factors. 

low birth weLght, ihrt gestation period and maternal age. The interrelation

ships of these with the other factors wed evaluation which will require rela
tively large studies begnnin in pregnancy and extending through infancy and 

perhaps also through chil~eed. 

http:opportunit.li


Since low birth weights are responsible for high proportions of deaths 

in the perinatal period and infancy, an important initial step would be the 

introduction of weighing all babies at birth. A recomendation of a United 

Nations and World Health Organization Working r64)states: 

"In view of the critical im.ortance of low birth weight and prematur
ity in neonatal mortality, it was recomnended that countries attempt to re
cord information on birth weight, tabulate birth- weight distributions, and, 
where pousible, calculate mortality rates by birth weight. Such activities 
might well begin in hospitals. However, because of the importance of low 
birth weights in rural areas, midwives and village workers should also be en
couraged to weigh babies soon after birth, and scales should be made avail
able for this purpose." 

Evidently weighing of babies by traditional birth attendants is being in

corparated into local health programs in India, V. Kumar 2states: "Dis can 

now recognize lot birth weight babies. They have learnt to weigh newborn babies 

and to read the weight range by looking at the colours on the weighing machine." 

Increases of birth weights will be necessary to reduce infant mortality. 

Prospective studies of the outcome of pregnancy in relatively large areas in 

widely separated areas of India are advisable in order that data "garding the 

multiple factors involved and their interrelationships be obtained to serve 

as the basis of progrm to prevent the excessive losses as stillbirths and 

infant deaths. 

111. Causet of Doath 

For thi setion of the report, causes of death in infancy and childhood 

have been obtained from several sources, namely, publications of the Office of 

Registrar General, the Tetanus Survey of the minstr' of Health and Failyr-

Planning, w publication of the State of Maharashtra and special studies. Data 

from these sources serve to highlight some of the health problems and to in

dicate the great need for age-specific death rates by causes for infants and 

children of India for program planning and evaluation of progress toward the 

goals. 

The Survey of Infant and Childhood Mortality of the Office of the Bar

istrar Gener2a,19)carried out for the Tear of the Child, provided death rates 

from the ten leading causes of death for rural and urban areas for infants and 
children by single year of age for 1978. In the household visit, the respond

ent reported the cause of death without probing by the enumerator. A list of 
the International Classification of Disease;2

20 causes was used. As in 
e 

of the diseases, dysentery, gastroenteritis and diarrhea. are-included as 
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Table 22 diarrheal disease, category 

Three Leading Causes of Infant Mortality in Rural 009. they have been combined 
-and Urban Areas of India, ,978 in this reort. 

Rural Area ate* Urban Area Rate* 
In the rural area, the 

Tetanus 1980 Diarrheal disease 939 three leading causes were tet-
Diarrheal disease" 1289 Prematurity 698 -
Prematurity 1248 Tetanus 530 anus, diarrheal disease and 

Pate per 100 000 population prematurity (Table 22 and Fig
* The rate for gastroenteritis from the Provis- ure 11). In the urban area, 

ional 	Report, 1981, was used for this estimate. 
the same three were leading

of Rgistrar Generasr.Source: Office 
causes but in a different or

der. These three diseases are serious health problems which require major atten

tion in health programs. 

If the four types of respiratory diseases which are included in the list of
 

20 causes, namely, influenza, bronchitis, pneumonia and other disorders of the
 

respiratory system are combined, the death rate from diseases of the respiratory
 

system would be very high. For infants in the rural area, the death rate would
 

be 2 707 per 100 000 population and would be the leading cause of death. Often,
 

influenza and pneumonia are combined in listing the leading causes of death. The
 

respiratory diseases are serious health Figure 31
 

problems. It Ls likely that the respond- Leading Causes of Infant Mortality in
 
of India, 1978ent Would report a terminal condition as aoral 	and Urban Areas 

D aths per 100 000 populatlon 
0 5 10

pneumonia and not the underlying cause. 
0 5 io 15" 20 

Some of the infectious disease's as tuber

culosis, whooping cough or measles may RMAL
 

have been underlying causes of the res-

Diarzeai
 

piratory conditions reported by the re- ae,
 

spondent. 	 Pre t . .. " 

M!ANHeadles appeared as one of the teu 
Diarrheal 

leading causes of death of 1, 2 and 3 year din""
 

old children in the urban area and of 2 rturit 7
 

and 3 year old children in the rural area. Tetans.
 

Data regarding the death rates from mea

sles of infants and children in each year
 

of age and for the age grou 1- years would be valuable for planning the immun

ization program. In future surveys, the provision of deaths and death rates for
 

1-4 years would enable analysee of the infectious.
the causes for the age group 


respiratory and other diseases in this imoortant age group. This is the am.
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period in which rapid progress can be attained by immunization, oral rehydra

tion and nutrition programs. 

The Surrey of Infant and Childhood Mortality also provided age-specific 

death rates for the ten leading causes of deaths for the states. The major 
health problems as indicated bY respondents could be analyzed as the basis 

for the programs in each state. 

In Andhra Pradesh, the same three causes as for India were leading causes 

for infants in the rural area but with slightly higher death rates, tetanus 2050, 

diarrheal disease 1400 and prematurity 1329 per 100 000 population. The two dis

eases, tetanus and measles, for which immunization programs are recommended, 
caused 25.9 percent of the infant deaths in the rural area. Diarrheal disease 

Table 23 

Percentages of Deaths due to Tetanus, Measles and Diarrheal Disease 
and Death Rates by Age under 5 Years in Rural Andhra Pradesh. 1978 

pereentages Deaths "rp 1W CO ioeulatim 

A V Tetans easles Diarrh. . Th.ee Tsfut a Measles Darhea. Three
 
disease diseases disease diseases
 

tnder . year 18.1 7.8 12.4 38.3 200y) 875 14no 433
 
1 730? 6.7 10.9 23.6 41%2. 147 2M 560 942
 

yrs 7.3 10.0 34.0 31.3 115 157 58 810
 
3 7,ars 3.0 19.0 27.2 4.2 36 226 M 587
 
_______ 14.3 5.0 31.9 51.2 75 26 167 268
 
Saiwc: Officego ait ra Ga.era..119). 

caused an additional 12.4 percent- of these deaths. These three- diseases were 
reported to be responsible for 38.3 percent of the infant deaths. In Table 23 
the percentages of infant deaths due to tetanus, measles and diarrheal disease 
are given by single years of age %tnder5 Figure 12 

years. For the children 2, 3 and 4 years Mortality from Tetanus, Measles and 

around half of the deaths were caused by Diarrheal Disease under 5 Years
 
in Rural Andhra Pradesh, 1978
 

the three diseases. __
 

The death rates from these diseases 

are shown in Figure 12. The infant death
 

rate from these three diseases combined
 

was exceedingly high, 4325 per 100 000 .
 

population or 43.2 per 1000 population. +
 

The prevention of tblse three diseases , \\,-.
 

could effect a major- reduction in infant "
 

and child mortality in rural Andhra Pra- -" ..... -..
 
desh. - 2 3 lb
 

Aoein w 
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At recent seminars on infant and child mortalit( ) interest was exDressed
 
in securing more information on health problems 
 for use at the state level. Data 
from the Survey of Infant and Childhood Mortali 4 l9)could be analyzed for each 
state. For example, tetanus caused the exceedingly high death rate of 6851 per

IM 000 population for infants in the rural area 
and 2786 in the urban area of
 
Uttar Pradesh. Also measles was one of the leading causes of death of 1. 
 2 and 3 
year old children in both rural and urban areas of Uttar Pradesh. Similar study 
of the causes in each state would indicate the major problems. Immunization for 
tetanus and measles would result in major reductions in mortality. 

As reported by Sokhey-,(53)sample surveys were' organized in 1981 by the Direc
torate General of Health Services to collect reliable baseline data for planning 
the tetanus imunization program. By retrospective house to house visits, ,sam
plesof around 
2 000 live births were collected for :the rural and urban areas of 
states. Deaths within one month of birth were investigated by a medical officer 
to confirm the cause of death, The diagnosis was based on clinical symptoms and 
if there was any doubt regarding the assignment of tetanus as the cause of death, 
a second opinion was obtained. 

The neonatal death rates from tetanus neonatorum varied widely in the states 
(Table 24). The rates in the rural areas varied from a low of 1.9 per 1000 live 
births in Kerala to a high of 66.7 in Uttar Pradesh (Figure 13). The rates were 
were much lower in the ur- Table 24 
ban areas with Uttar Pra- Neonatal Mortality* from Tetanus Neonatorum of 
desh having the-highest Survey in Rural and Urban Areas of States 
ate of India, 1981of 15.3 per 1000 live 

births. ;la1 Area U;rban Area
Live Tetanus Live Tetanus 

State orC it7 birth.s No. Rae births No. Rate
This use of medical Total 27 854 370 13.3 30 024 95 3.2 

interviewers in the tetan- Andhra Pradea , 207 15 6.8 a 2o 6 2.7 
-Biha. 2 95 7 21.3 2 091 31 5.3us smvey was an excellent e  066 2 1.0
Gujarat, Z44 avel 2056 12 5.8 2 095 4 1.9method of obtaining relia- H-yaana, Punjab and 

Chandigarh 2 139 18 8.4 2 250ble information for the im- K arnataka and Goa 2 369 
7 3.1 

12 5.1 2 192 3 1.4
Kerala 2 105 4 1.9 2 090munzation program. This 4 1.9
Madhya Pradesh 2 160 4 20.4 2 094 3 1.4 
Maharashtra 2 073 1o 4.3 o29 10 4.9method of using medical in- Orissa o90 18 8.6 1 998 4 2.0 
a athan 628 22 13.5 2 369 8 3.4terviewers for investigating Tam Nadu. Pondi

cherry 2 252 11 4.9 2 339the cause of death could be Utt r Pradesh 2 279 152 66.7 2 091 32 
-

15.3 
West Benal 2101 25 11.9 2 110 1 0.5applied also in the healthlive brth. 

surveys of the Office of the Souw-.: Sokhy 5) 
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Figure 13 Registrar General. Relia-
Neonatal Mortality from Tetanus in Samples ble information is urgently 
of Rural Areas of States of India, 1981 

. e... 7needed as the basis for oth-
State -Deaths per 1000s 6o0 o'er immunization programs and 

. for other causes of excessiveUttar.Pradesh 

Kafa Pradesh mortality in infancy and child
hajastla hood. A United Nations and 
West Bengal World. Health Organization Work-

Oriss ing G(ra o 6 1 recotm,,ended the use 
11'ana. Punabb. CMar ,of suitably-trained medical in

terviewers in intensive mortal-

Karnataica. Gea ity investigations and smnveys 
TaiNa, onhe=7 who would visit the family and 
,Maharanhtra [Marsa obtain information regarding 

the fatal illness (or injury) 

and the medical attention re

ceived. 

The causes of the medical.y certified deaths in institutions and teaching hos

pitals in urban areas of several states are published in the volume, Mortality 

Statistics- of Causes of Death, 1979 of the Off.ce of the Registrar Genera..8) using 

data from that report, Table 25 gives the numbers of deaths due to tetanus and 

the percentages of all deaths in three age roups, infants, children 1-4 years 

and those 5 years and over for five states and three other areas. The percentage 

Table 25 
Medically Certified Deaths due to Tetanus for Three Age Groups in
 
Hospitals in Urban Areas of Five States and Three Territories
 

of India, 1979
 
under I year . I-A -Nars 15 -ears and over
 

State or Total Tetanus Tl T ta.] TetTnus
 
territor7 deaths No. % No.5 I dehsha Ie. 16
 

Andbra Pradesh 3 553 3142 9.7 1 40 33 2. !2 486 351 2.8
 
Assam 107 8 7.5 144 1 O: 61 '7 2.3
 
Mahrastra 2200 133 0.7 8 178 168 2174 879 1417 1.9
 
Rajasthan 1 647 32 1.9 25 17 6 ?866 129 4.5
 
Uttar Pradesh 2'-6 45 19.1 205 5 2. 4 1 594 61 1.o
 

Chandigarh 462 31 6.7 124 1 0.81 1819 31 1.7
 
Delhi 4 992 260 5.2 1 541 16 1.0113 801 153 1.1
 
Goa. Deman . Diu 819 32 3.9 331 14 1.1, 6 64 25 0.4
 

8 )of R.istr General(1So r-c: Office 

of infant deaths due to tetanus in these hospitals of urban areas of Uttar Pradesh 

was very high (19.1) which is addittonal evidence of the soriousness of tetanus in 

that area. In Andhra Pradesh. the perientae (9.7) was hiri also. Many deaths 
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from tetanus occurred in children 1-4 years of age and likewise in the older 

children and adults and thus immunization for prevention of tetanus is advi

sable for persons of all ages. 

These findings from the tetanus survey and from hospitals justify that 

control measures for prevention of tetanus should receive high priority. At 

a seminar of the National Institute of Public Cooperation and Child Develop

ment in January 1984 23)it was recommended that 100 percent of pregnant women 

should be given tetanus toxoid and as a long term measure all the girls should 

be immunized with tetanus toxoid. 

In the Eighth Revision of the International Classification of Diseases( 6 2) 

tetanus neonatorum was classified in the category 037 for tetanus. However,
 

i1 the Ninth Revision, it was included in the section for Certain Perinatal 

Conditions as 771.3. In the mortality statistics of hospitals in the states 

of Haryana, Karnataka and Orissa, the Ninth Revision had been used and thus 

the numbers of deaths due to tetanus in infancy were not available. In the 

State of Mah-ashtra, tetanus neonatorum was included in 037 as in the Eighth 

Revision. This was evident from the report, Annual Vital Statistics of the Ma
3 ) harashtr In view of the great importance of tetanus in many countries of 

the world, tetanus should be tabulated separately so that the numbers of deaths 

are available for planning and evaluation of tetanus programs. 

The causes of death provided in the volume, Mortality Statistics of Causes 

of Death, 197 ( 1 8 ) have been utilized to gain some understanding of the health 

problems encountered in infants and children. This is a selected experience 

of those who died in certain hospitals in urban areas of several states and 

territories. These findings give some indication of fhe problems and serve to 

point out the great need of death rates by causes for all deaths in this age 

group. The data on causes of medically certified infant deaths in hospitals of 

urban areas of four states, Haryana, Karnatakn, Maharashtra and Orissa. in which 

the Ninth Revision of the International Classification of Diseases (62) was used. 

are presented in Table 26. 

In three states, around 20 percent of these infant deaths were due to in

fectious and parasitic diseases. In the State of Haryana. the percentage (8.9) 

was only half as high but 11.3 percent of the deaths were due to ill-defined 

causes. In these experiences, intestinal infections were responsible for over 

due The numberstwo-thirds of the deaths to infectious and parasitic diseaces. 
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Table 26 
Medically Certified Causes of Death of Infants in Hospitals of Urban 

Areas of Four States of India, 1979
 

Cau of Dath, Ninth Revision of Haryana KarnatakaTnternational Classification of Diseases No. % N. ta Orisea 
o. % o. %
 

Total deaths 1614 100 362 00 120200 100 ,22L0 100 
Tnfectious and parasitic diseases 001-138 143 8.9 762 3926 19.4 443 19.8 

Intestinal infections 001-009 113 7.0 563 15.5 2706 13.4 344 15.4 
Tuberculosis 010-018 
 4 	 0.2 37 1.o 1,8 0.91 20 0.9 
Di.htheria 032 	 5 8 130.3 0.2! 0.11 10 0.4
 
Whooping couqi±033 - 1 0.01 6 0.01 3 0.1
Seticesia 033 1 0.1 105 2.9 663 3.31 29 1.3
Acute poliomyeliti3 045 2 0.1 9 0.3 26 o.1 6 0.3 
Measles 055 7 o.Ii 13 0.4 111 o.51 5 0.2 
Other infectious and parsditic diseases 11 .? 25 0.7 218 1.11 26 1.2 

Nutritional deficiencies 260-269 13 0.8 64 1.8 'r 1.61 146 6. 
Diseases of the nerns system and sense
 

organs 320-389 36 2.2 :n6 6.5 706 5.5l 
 116 5.2
Diseases of res.iratory system 460-519 196 12.1 491 13.5 286o 14.21 176 7.9 
Diseases of divestive system 520-579 20 1.2 91 2.5 283 1. 1 '6 1.6
Congeital anmlies 74C-759 14 0.9 164 4.5 1O;q 3.1 81 7.6 
Certain nerinatal conditions* 760-779 896 "3.51677 46.! 1046 51.7,116 t9.8 
""-tur t 764, 765 251 15.6 776 21.4 728 28.4 406 22.1 

Sympoms and ill-defined 780-799 182 11.1 nl 0.9 MI I.5 50 2.2 
External cuseS 800-999 11 0.7 25 0.7 9' 0.5 14 0.6 
All other causes 103 6.4 84 2.3 212 1.0 62 2.8 

* 	Tetanus neonatoram in the Ninth Revision of the Znterjational Classification of 
Diseases is included under "Certain Conditions Originating in the Perinatal 
Per7-71.3, and thus the nmbers of infant deaths from tetanus were not 
available.
 

Som-ce: Office of o 

of deaths from five of the six diseases for which immuitization programs are recommend
e, are given. (Tetanus could not be shown for the reason given above.) Although 
the numbers are small, they indicate that deaths from these diseases are occurring 
in infancy and that some infants with these diseases are brought to hospitals
 
where their deaths could not be prevented. Immunization and oral rehydration pro
grams could probably be effective in preventing some of these deaths due to infec

tious diseases.
 

In two states, Karnataka and Maharashtra, 2.9 and 3.3 percent of the deaths
 
were due to septicemia which is a relatively important cause of death in early in
fancy. Recent researc6is sugg9ug that in utero infections may lead to pre
term deliveries and deaths due to sepsis, gastroenteritis, etc. in the newborn.
 
The interrelationship of causes requires study, especially in the teaching hospi
tals.
 

Respiratory, diseases were responsible for 7.9 to 14.2 percent of these in
fant deaths. The underlying causes of some of these deaths could have been in
fectious diseases as measles, whooping cough. etc. There .4,ere puzzling differ
ences in the percentages of deaths due to nutritional deficienc,. di.eases of 
the nervous system and sense organs and eongenital anomalies. 
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The group, "Certain conditions originating i, the perinatal period"', is ea

pecially important in planning for the reduction of infant mortality. In these 

hospital experiences of four states. around half of the deaths were classified 

in this group with the shortened title, "Certain perinatal conditions". In the 

Ninth Revision, tetanus heonatorum is included as 771.3 in infections specific 

to the perinatal period and may account for a significant portion of the deaths 

in the group of certain perinatal conditions 760-779. 

In the Ninth Revision, to categories were designated for deaths in which 

immaturity was recorded: 

764 Slow fetal growth and fetal malnutrition 
765 Disorders relating to short gestation and unspecified low birth weight 

The numbers and percentages of infant deaths assigned to these two categories, 

combined as immaturity, are given in Table 26. The State of Maharashtra had a 

high proportion of infant deaths due to immaturityt 28.4 percent. The percent

ages were lower and varied from 15.6 to 22.1 in the three other hospital expe

riences.
 

If the underlying causes such as maternal infections or conditions or com

plications of pregnancy and childbirth were directly responsible for the deaths 

and were snecified on the death certificates, they would have taken precedence 

over-the conditions included in 765 and immaturity would be an associated cause. 

The Rules for Classification state that category 765 is "Not to be used if any 

other cause of perinatal mortality is reported". Deaths assigned to other per

inatal conditions may-have been of low weight babies also. 'Probably higher per

centages of these infants who died were of immature babies, 

In the Inter-American Investigation of Mortality in Childhood.') the im

portant underlying causes in this group of certain perinatal conditions were 

maternal conditions, complications of pregnancy, difficult labor and birth in-

Jury, conditions of the placenta and cord, aul anoxic and hypoxic conditions. 

Immaturity was classed as an associated cause, the consequence of many mater

nal conditions, complications of pregnancy and conditions of the placenta. 

For programs to prevent deaths due to certain perinatal conditions, information 

is needed regarding underlying causes as well as the important associated cause 

of immaturity.
 

As prematurity indicates a gestation peri-od of less than normal time, immatur
ity, which is defined as not fully grown or developed, is preferred as it in
cludes those preterm or with intrauterine growth retardation. 
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Table 27 

Medically Certified Causes of Death of Children 1-4 Years of Age in Hospitals
 
of Urban Areas of Five States and One Territory of India, 1979
 

Andhra a, 
Cause of death, Ninth Revision* Pradesh Earyana Karnataka 'ahsashtra Orissa 0 ntu 

No. % No. % No. % No. % No. % No. % 

Total deaths 144O 100 512 100 1985 100 8178 100 1036 100 351 100 
Infectious and parasitic diseases 001-138 591 41.0 161 31.4 959 48.3 3652 44.7 457 44.1 71 20.2 

Intestinal infections 001-009 212 14.7 93 18.2 4'92 24.8 1899 23.2 274 26.4 22 6.3 
Tuberculosis 01J-018 188 13.1 6 1.2 185 9.1 664 8.1 50 4.8 15 4.3 
Diphtheria 032 
Whooping cough 033 
Tetanus 037 

6 
12 
33 

0.4 
0.8 
2.3 

6 
-

18 

1.2 

3.5 

59 
17 
59 

3.0 
0.9 
3.0 

63 
23 

168 

0.8 
0.3 
2.1 

29 
-
25 

2.8 

2.4 

1 
2 
4 

0.3 
o.6 
1.1 

Acute poliomyelitin 045 26 1.8 5 1.0 16 0.8 69 0.8 17 1.6 2 0.6 
Measles 055 74 5.1 16 3.1 54 2.7 459 5.6 10 1.0 3 0.9 
Other infectious and parasitic diseases 40 2.8 17 3.3 77 3.9 307 3.8 52 5.0 22 6.3 

Nutritional deficiencies 260-269 102 7.1 12 2.3 198 10.0 .53 5.5 317 11.3 33 9.4 
Diseases of the nervous 

organs 320-389 
system and sense 

255 17.7 53 10.4 332 16.7 858 10.5 137 13.2 34 9.7 
Diseases of respiratory system 460-519 
Diseases of digestive system 520-579 
Symptoms and ill-defined 780-799 
External causes 800-999 

135 
75 

105 
72 

9.4 92 
5.2 13 
7.3 82 
5.0 42 

18.0 
2.5 

16.0 
8.2 

216 10.9 1789 
70 3.5 367 
33 1.7 291 
60 3.0 353 

21.9 
4.5 
3.6 
4.3 

106 
50 
40 
28 

10.2 80 
4.8 28 
3.9 61 
2.7 11 

22.8 
8.0 

17.4 
3.1 

All other causes 105 7.3 57 11.1 317 5.9, 415 5.1 101 9.7 33 9.4 

Ninth Revision of Intsryiational Classification of Diseases was used for all except State of Andhra Pradesh 
and Union Territort of Goa, 11man and Diu for which the Eighth Revision was used. 

Source: Office-of Pegistrr Generai18 3
 

The pattern of causes of death of young children 1-4 years of age differs 

from that in infancy. Table 27 provides the causes of death for six areas from 

the same source, Mortality Statistics of Causes of Death, 1979 (18 f India. 

The data from the State of Andhra Pradesh and the Union Territory of Goa, Daman 

and Diu are added to those of the four states used in Table 26 to increase the 

experience and the variation in problems. According to a notation on page 273
 

in the puplication from which this material was obtaine 8S)deaths classified by
 

causes for Goa, Daman and Diu relate to the entire Union Territory. The pattern
 

of mortality in this territory appears to differ from those of hospital deaths
 

in urban areas of the five states. For example, the proportions of deaths due to
 

infectious and parasitic diseases and especially of intestinal infections are 

lower. In four states, over 40 percent of the deaths were due to infectious and
 

parasitic diseases. Excluding Goa, Daman and Diu, intestinal infections caused 

14.7 to 26.4 percent of these deaths of children 1-4 years of age in Andhra 

Pradesh, Karnataka and Maharashtra, 13.1, 9,3 and 8.1 perrent respectively were 

assigned to tuberculosis. The other five diseases for which immuization pro

grams are recommended caused varying numbers of deaths. 

Mortality from measles deserves special attention. In Maharashtra in this 

hospital experience, there we,'e 459 measles deathe of children 1-4 years of age 

(5.6 percent) and, as given in Table 26 ,an additional 131 meaeles deaths of in



fants. Also in Andhra Pradesh, measles caused 74 or 5,1 percent of these deaths. 

As noted in the Survey of Infant and Childhood Mortali 4 19)measles was one of the 

ten leading causes of deaths of children 2 and 3 years in the rural area and of .1, 

2 and 3 year old children in the vrban area for all of India. In the 1981 Report,) 

measles was shown to be an important health problem in the three rural centers in 
Ludhiana and in both rural and urban areas of the North Arcot District. However, 

measles is probably causing many more deaths than reported. In our Investigation 

of Mortali 4 j I)measles was found to be the underlying cause of 288 deaths attributed 

to diarrheal disease (16.2 percent) and to 287 due to pneumonia or influenza (16.2 
percent). Of deaths from measles in the 13 Latin American Projects, diarrheal dis
ease was a complication (consequence) of 50.4 percent; Measles was found to be a 
much more serious disease in developing countries than previously recognized. Im
munization programs were initiated during our Investigation. Recently, M. and.-V.I. 
Mat;ha4)stated that 34 percent of deaths from diarrheal disease in a prospective 

study in Bangladesh were measles associated and that diarrhea or dysentery thewas 

most comon complication of fatal measles cases. As pointed out by John, mea
sles immunization should be included in the national immunization program. This 

has been recommended in a seminar in 198k23)and also by Steinoff et a{55)Foste 7)
 

of the Center for Disease Control in Atlanta stated recently that of all the poten-

Figure 14 tial child health interventions, 

Broad Grouvs of Causes of Medically Certified measles vaccine at 9 .months of age
Deaths of Children 1-4 Years in Hospitals was the single most imortant inter

of Urban Areas of Maharashtra and 
kndhra Pradesh, India, 1979 vention affecting child survival. 

Caue Cru Percontagv
 

Ca 10 20 0 40 50 In the hospital experience in
 
VNARAMRLA Andhra Pradesh, 344 deaths from po

p t liomyelitis of persons of all ages
 

hp:rato:7R were reported or 2.0 percent of to
1erz-au 67stam andson" orguna tal deaths. Infant deaths from po-
Nutritional 
deficncs 
 liomyelitis numbered 136 or 3.8 per-

Others.. cent. Probably many infants and chl.

drem die from these diseases at home. 
Infectious one . , .. 
parstic These data are presented to emphasize 

,,...t,. and :the importance of the immunization 
,-..oD.e O.,. programs. If oral rehydration and 
deficiencies 

Others :immunization programs can be provided, 

mortality in infancy and early child-. 

hood can be reduced markedly. 
parasi tic.. - . 

Intetinalhe Diphtheria O 

Tet nus
Polionyetitis
Maslst 
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To illustrate the serious problems in children 1-4 years of age, the distri
butions of deaths in 
 five broad groupsof causes for the two states, Maharashtra
 
and Andhra Pradesh, are shown in Figure 14. High proportions of the deaths in
 
the group of infectious and parasitic 
diseases are due to two groups, intestinal 
al infections and the six diseases for which immunization programs are recommended. 
Although the intestinal infections include typhoid fever, shigellosis, etc., near
ly all the deaths are included in the category for diarrheal disease, 009. In Andhra 
Pradesh, the proportion of the deaths due to the six diseases was 23.5 percent and 
in Maharashtra 17.7 percent. Respiratory diseases were responsible for a high pro
portion of the deaths in Maharashtra. Some of the deaths may have been due to a ter
minal pneumonia. Diseases of the nervous system and sense organs caused ms:ay deaths, 
17.7 percent in Andhra Pradesh and 10.5 percent in Maharashtra. As many of these 
deaths are reported to be due to meningitis, studies are needed to determine the 

cause of the meningitis as the basis for preventive programs. 

The State of Masrirashtra has the largest numbers of medically certified deaths 
in hopitals in the aeport of the Office of the Registrar Generai 18 ) Of the 19.655 
infant deaths for all of India, 20,200 occurred in Maharashtra. This large exper
ience- of hospital deaths in Maharashtra has been utilized to indicate the distinct 
patterns of causes of early and late neonatal deaths and of postneonatal deaths in 
two age groups (Table 28 and Figures 15 and 16). The Annual Vital Statistica of 

Table 28 
Medically Certified Causes of Deaths in Infancy by Age in Hospitals 

of Urban Areas of Maharashtra State, India, 1979 

Infant Neonatal PoetneonatalCauses, Ninth Revision Early Late 
- 1 year 0-6 days 7-27 days 28 days-5 mc 6-11 mos.No. % No. % No. % No. % No. % 

Total deaths 
 20 200 100 LO 552 100 2 456 100 4 192 100 3 000 100 
Infectious and parasitic diseases 001-138 3 926 19.4 173 1.6 844 34.4 1 513 36.1 1 396 46.5 

Intestinal infections 001-009 2 706 13.4 75 0.7 462 18.8 1 136 27.1 1033 34.4
Tuberculosis O10-O18 178 o.9 - - 38 0.9 140 4.7
Diphtheria 032 13 0.1  - 2 0.0 11 0.4 
Whooping cough 033 
 6 o. - - 1 0.0 5 0.2
Tetanus 037 
 133 0.7 19 0.2 88 
 3.6 19 0.5 7 0.2
 
Septicemia 038 
 668 3.3 79 0.7 294 12.0 246 5.9 49 1.6

Acute poliomyelitis 045 
 26 O. - - 5 0.1 21 0.7
Measles 055 111 
 0.5 - - 19 0.5 92 3.1

Other infectious and parasitic diseases 85 o.4 - - 47 1.1 38 1.3 

Nutritional deficiencies 260-269 333 1.6 -  259 6.2 74 2.5
 
Diseases of the nervous system and sense
 
organs 320-389 706 3.5 37 0.4 90 3.7 291 
 6.9 288 9.6
 

Diseases of respiratory system 460-519 2 869 14.; 253 2.4 458 18.6 1 346 32.1 812 27.1
 
Diseases of digestive system 520-579 283 1.4 23 0.2 40 1.6 147 3.5 73 2.4
Congenital anomalies 740-759 1 039 5.1 522 4.9 180 7.3 253 6.0 84 a.8
Immaturity 764, 765 5 728 28.4 4 784 45.3 765 31.1 147 3.5 32 1.1 
Other perinatal conditions 76o0-763,76?q9 4 708 23.3 4 700 44.5 8 0.3 - -
Symptoms and ill-defined 780-799 303 1.5 53 0.5 47 1.9 18 2.8 85 ?.3
xternal causes 800-999 93 0.5 5 0.0 2 0.1 9 O-1 2.6

All other causes 212 1.0 0.0 0.9 109 22 22 2.6 

Source: Maharashtra. Director of Health Ser-icei.3) 
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Figure 15 

Broad Groups of Causes of Medically Certified Early and Late Neonatal Deaths
 
in Hospitals of Urban Areas of Maharashtra, India, 1979
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the causes of the infant deaths according tothe Maharashtra, 1980(33)includes 

the age of death for 1979. 

Over half of the infant deaths in this hospital experience of Maharashtra, 

10,552 deaths or 52.2 percent were early neonatal deaths (0-6 days). Certain 

perinatal conditions were the underlying causes of 89.9 percent with immaturity 

responsible for 45.3 percent of early neonatal deaths. This is a very high per

the area. Congencentage and is evidence of the seriousness of immaturity in 

ital anomalies caused 4.9 percent and infectious and parasitic diseases only 1.6 

percent. The pattern was distinctly different for the late neonatal deaths 

of 31.1 percent and infectious(7-27 days). However, immaturity was the cause 

and parasitic diseases for 34.4 percent. Eighty-eight or 3.6 percent of the deaths 

were due to tetanus, 12.0 percent to septicemia and 18.8 percent to intertinal 

infections.
 

divided in order to show the differences in thaThe postneonatal period is 

causes for those who died from 28 days through 5 months and for those ,who died in 

the last six months of infancy (6 through 11 months). In these periods of infancy. 

for high proportions ofthe infectious and respiratory diseases are responsible 

the deaths (Figure 16). In addition to the intestinal infections, the six dis

infants eases for which immunization programs are recommended caused 84 deaths in 

the last six months of infancy. Tubercuof 28 days through 5 months and 276 in 

were responsible for 4.7 and 3.1 percent respectively' of thelosis and measles 

Thus oral rehydration and immunization prodeaths in this late neonatal period. 

grams are needed for infants. 

http:Ttic..4i


Figure 16 

Broad Groups of Causes of Medically Certified Postneonatal Deaths in N'o
 
Ape Groups in Hospitals of Urban Areas of Maharashtra, India, 1979
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These examles of distributions of causes of deaths in hospitals of urban
 

areas illustrate the types of health problems. Howeve?, there may be wide dif

ferences in the problems in the various areas of India. Collection and inclu

sion of data on deaths occurring at home in urban and rural areas is advisable.
 

The use of medical interviewers trained in searching for underlying causes and
 

using the International Classification of Diseases6? being recommended for use
 

in special studies!6 4 ) Age-specific death rates from the causes are preferible
 

to percentage distributions in analyzing mortality statistics.
 

During 1979-1980, a cross-sectional retrospective survey of infant mortal

ity was undertaken in the State of Gujarat by Gandotra and co-workers.S) In 

addition to the extensive analysis of infant mortality and its causes, a pro

spective study was undertaken to obtain the causes of infant deaths in rural 

Gujarat during the year 1981. Paramedical personnel of the public health cen

ters of nine selected districts obtained information regarding the fatal ill

nesses. The causes of the 1,175 infant deaths were confirmed by the medical 

officers of the health centers and were classified according to the groups of 

the Ninth Revision of the International Classification of Diseases 62) Also 

the causes of 2,443 infant deaths in four hositals in urban areas of Ahmedabad, 

Jamnagar, Baroda and Surat were obtained and given in a table of their publica

tion!8) Some of the patients in these hospitals came from rural areas and a ma

jority of cases admitted to these hospitals were invariably emergency cases.
 

Data from these two sources are presented in Table 29.
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Table 29 In this pro-

Percentage Distribution of Causes of Neonatal and Postneonatal 
spective study in
Deaths in Prospective Study of Infant Deaths in Rural Gujarat


and in Urban Hospitals in Gujarat, India, 1981 rural Gujarat, 676
 
or 57.5 percent of
 

ral Gjar.t Urban Hoeitais the iriant deaths
 
GroMM of causes Infant 'neo- Post- nfant -eo- Post
" 
 natal neonataij natal neonatal occurred in the neo-


Total 100 100 i0o 1LuO 1o 100
 
Tafectious and naraaiti€ diseases 16.7 6.9 29.9 22.3 
 7.9 42.1 natal period (0-27
E , nutrition., metaboLic days). In the four

and imomzty d u.2 8.o 15.4 1.o 0.1 3.1 
Diseases of blood and bloodormin orwgn 
 1.6 0.4 3.2 10.7 5.2 18.4 hospitals, likewise,Diseases of respU-aty ayrsten 14.5 8.6 22. L1. 3.0 22.2 neonatal deaths ex-Diseases of digestive system 1.6 1.2 2.2 3.6 1.1 7.1Congenital anomalis 
 3.4 4.3 2.2 4.4C n perlnatal conditions 38.5 5.3 3.2 ceeded noatnsonatal62.0 6.8 44.7 76.0 1.6Symtom and il-defined 12.5 8.6 17.9 1.3 1.4 2.3 with 58.0 percent in 
0 Ninth %ris on of ntcr-ational Classification of Diseases.: .the neonatal period. 

Certain perinatal

conditions caused 62.0 percent of the neonatal deaths. 
In accordance with the Ninth
 
Revision, this group includes deaths from neonatal tetanus. In commenting on the 
causes of deaths in this group, Gandotra stated that neonatal tetanus continues to
 
remain a significant killer of the infant in Gujarat. 
Also he stated that prematur
ity seemed to be taking a heavy toll. 
From his data, 30.3 -percentof the neonatal 
deaths were calculated to be due to prematurity. These percentages were lower than
 
for the hospitals in the urban area of Maharashtra, where 78.9 percent of the neo
natal deaths were due to certain perinatal conditions and 42.7 percent to immaturity.
 

The infectious and parasitic ,diseases 
were resonsible for 29.9 percent of post
neonatal deaths in rural Gujarat. 
In commenting on the high percentage of deaths due
 
to this group in Saurashtra, Gandotra stated that gastroenteritis coupled with a high
 
incidence of measles and other diarrheal diseases were probably more ramoant in Saur
ashtra division comoared to other divisions. 
His comment on deaths from measles in
 
infancy in this prospective study in a rural area indicates the importance and great
 
need for such studies as the basis for the measles immunization program. The rel
atively high percentage of deaths due to the group of endocrine. nutritional and
 
other disorders sugggests that many deaths may have been due to nutritional deficien
cy in that area. This is one of the first known prospective study af infant mortal
ity in a rural area in which underlying causes of death were obtained and coded by 
the Ninth Revision of the International Classification. 

U. h "l)classified causes of early neonatal deaths according to the Ninth Pe
vision of the Classification and reviewed in detail the causes leandig o deazh. 
Even though the numbers of deaths are small, th-.e deaths b7 :uses "_4!- .- r 
given in Table 30 to 3how the causes of ezcessi m c.aZ&- - thi.z 2-n 7e. 
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Tabl) 30 Deaths due to infectious and parasitic dis-

Causes of Early Neonatal Mortality eases included one from diarrheal disease and 
in Pun. RuralArone from tetanus. Of the 67 deaths, 59 (88 per-

Cause Dths t" cent were assigned to certain perinatal condi-
Total 167 22-0a 7tions and the death rate of 19.4 per 1000 live 
Tafectious and varaitic I 

dsaase 001-139 2 0.7 births is high. The number of deaths due to 
Congenital anomaliem 740-759 LL 1.3 
Certain Trinatal conditions .m iaturity (764 and 765)i.n which no other cause 

7W.-779 5 inva 
Zmttrity 764.765 32 10.5 could be determined was 32 giving a rate of 10.5 
Birth tauma 767 6 2.0 

ypaoa. birth amh 7 ,dA. per 1000 live births. Shah concluded that low 
etc. 768-770 10 3.3 

Other, rest of 760-7M L1 3.6 birth weight was the most important factor being 
Synm*t and ill-defined a 0.7 present in 45 of the 67 early neonatal deaths. 

780-799 

Rate wr 1000 Uiv births. the underlying cause of 32 and the associated 
soure: . cause of 13. Of these 45 deaths of low weight 

babies, 35 were preterm (less than 37 weeks) and 10 were term births with growth re

tardation. 

In the prospective study in Beri and Kalanaur blocks.S )the causes of infant 

deaths were determined. As the number of live births was given. 1,779. death rates 

have been calculated to enable comparisons with rates in other studies. The neo

death. rate from tetanus of 9.0 per 1000 live births was similar to the rate for the 

rural area of 8.4 for Haryana, Punjab and Chandigarh in the tetanus survey (Table 24). 

The early neonatal death rate 'of 18.5 due to immaturity was very high. again 

evidence of the seriousness of the problem in India. The postneonntal death rates 
were fl, 2 ner 1000 ive births for the infectious diseases and U. 2 for nutritional 

deficiency. Although these experiences are not large, they are valuable by pro

viding death ratesly causes for neonatal and postneonatal oeriods.in rural areas. 

In addition to infectious and Table 31
 
parasitic diseases, respiratory dis- Causes of Infant Mortali'-ty by Age Group


p in Beri and Kalanaiu BLock, India 

eases are responsible for high death n.ant i Neonata Pont-
Causee rar I Lai In*Gnsal
 

rates in infancy and early e id-'* o .. e ol. Rate
 

hood...-Some of these may be consid- Tota 176 98.91 65 36.3l 33 18.51 78 43.3
 
Infectious and pareaitc 

ered terminal causes of those il. deases 001-139 I 4 22- 5 10 5.6 10 5.6 U.2
 
Diarrheal disease 009 22 12.4 2 1.11 2 1.11 1810.1
 

with infectious diseases as measles, TtA 037 18 10.1 a 4.5 8 4.5
 

whooping cough, diphtheria or tuber- Nutritional deficiencies 2 .2
 
culosis. Steinhoff has est"-_.- 20raory d1seases
 

Sti h f(56) 260-269 20 1.2 - 11o 

460-519 2715.2 13 7.3i 6 3.4 8 4.5 
ated the annual resiratory mor- Con2e.1: a1.1e0 I940-759 6 3.4 2 1-1: 3 I.T 1 0.6

tality from these underlying causes I=mtui. 764.765 40 22.5 33 18.5 7 3.4! -
Other causerd 4 2.2 2 1.1 - .112 

acute M'9 5 27 15.1as welI as from respiratory 7 ._e,.9 2.3 .o V 
infections. oludinS measles and Rto er I00 4-mv,births. 

S"Causes classified by Nint.h ?evision. ater.--atoral zz.s 

fication of Diseases. 

Source: "ishors. 

http:oeriods.in
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tuberculosis, acute respiratory infections are estimated to cause approximately
 

one million deaths of children per year in India. He referred to the recommenda

of the Task Force on Acute Respiratory Diseases of the Indian Council of Medical
 

Resear 4 -2
4 )for a study of the relative importance of various etiological agents
 

(bacteria, viruses, mycoplasma, fungi, chlamydia, etc.)
 

This recommendation for research into etiological agents is especially per

tinent at this time. According to recent reports. important advances are being
 

made in the field of immunology. In a paper in the W',,ld Health Forum in 1983. 

Schild and Assaad(8)stated as follows: 
'Iankind is now on the threshold of a new era in the technology of vaccine 
development and production, which stems from important advances in biotech
nology,in particular recombinant DNA and cell fusion techniques. It offers 
hore of producing vaccines for many of the diseases that are yet uncontrolled 
and of developing vaccines that are more effective.safer, and more cost-effec
tive than those in current use-" 

The imoortant task ahead in India is to develao vital statistics with death 
rates by specific causes as the basis of programs of the future. As recommended
 

44  
by the UN/WHO Working ecial investigations of mortality in infancy and 
childhood are advisable to include the determination of the underlying causes of 

death and the associated causes as immaturity and nutritional deficiency. Many 

papers indicate the role of immaturity in causing the excessive neonatal mortal

ity. The underlying causes of imaturity are a field for intensive research. A 

provosal for studie& s made which would lead to satisfactory methods for col

lecting complete and reliable vital statistics for a Registration Area in India. 

The International Classification of Diseases should receive widespread dis
tribution to medical schools, other educational institutions and health agencies 
so that the principles for stating and classifying underlying causes become well 
known. Aolication of the Thles for Classification would enable comoarisons of 
rates within the country and with other countries. As recommende 37 WHO Collab
orating Center for Classification of Diseases is desirable for developing a broad
 

educational program including teaching of international procedures in medical
 

schools and training courses for classification of causes of death.
 

A desirable goal would be to obtain death rates by causes coded by the Inter

national Classification for infants and for children 1-4 years in the three follow

ing programs: 1. Health surveys of the Office of the Registrar General. 2. Special 

investigations of mortality in infancy and childhood and 3. Comlete and reliable 

vital statistics in an expanding Registration Area for India. 
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In developing an update of the report on infant and child mortality in India 
prepared in 1981, the outstanding problem to be attacked appears to be mortality 
in the early neonatal period and improvement of the chances of infants for surviv
al and healthy growth and development. Progress has been made in several fields
 
and recommendations i-n 1984(23) supported immunization programs for all six dis
eases, tubercuLosis, whooping cough, diphtheria, tetanus, measles and poliomye
litis. Oral 7ehydration packets are being provided. 
Nutrition supplements are
 
given in the 'programof the Integrated Child Development Services and health ser

vices are be.ng extended.
 

1. Nearly half of all deaths (47 percent) were of infants and children under 5
 
years of agy in 1977. he variation in the death rates of children 0-4 years of
 
age was great: the death rate of 64.9 per 1000 population in Uttar Pradesh was
 

over five mes the rate of 12.6 in Kerala. The rural death rate of 54.1 per
 
1000 population was 76 percent higher than the urban rate of 30.7. 
Excessive
 
mortality in infancy was in part responsible for the high death rate for chil
dren 0-4 years of age. Provision of death rates for children 1-4 years is advis

able for evaluation of programs.
 

2. The infant death rate of 114 per 1000 live births for 1980 was lower than the 
rates in the past. The neonatal death rate is excessiv, especially in the early
 
neonatal period, 0-6 days. The postneonatal death rate has declined from 56 per
 
1000 live births in 1974 to 45 in 1980 with a reduction in both rural and urban
 
areas. 
Data from a few studies of perinatal mortality (stillbirths and early neo
natal deaths) indicated the im.ortance of collection of complete and comparable
 
data in a difficult ard yet challenging field. The most critical period for sur
vival of the infant and likewise for obtaining the facts regarding the birth and
 
infant death is the first 24 houars of life. Throughout the world special atten
tion needs to be given to the condition of the infant at birth and to current reg
istration or reporting of all births and deaths in early life in accordance with
 

international definitions.
 

3. The birth weight of an infant is the most important determinant of.its chances
 
for survival. Although 30 percent of the live births in India are reported to be
 
of low birth weight, less than 200 grams, very little is known about the distribu
tions of live births by birth weight throughout the country. In five prosmective 
studies. the percentages of the live births of low birth weight varied froi 10 n 

in the rura area near Pune in the State of "laharn.shtra to 31.? in the r-. Arco= 
District of Tamil Nadu. For three of these stUdi-3s. th3 -- _tions o=" 
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birth weights were available. The weight group, 2501-7000 grams. had the largest 
numbers of live births with over 40 percent in that 500 gram weight group in each 

study. The pattern of these distributions of birth weights was distinctly differ

ent from those in western countries. The peak in India is shifted to the left, that 
is to lower birth weights. The low weight babies have excessive death rates and 

even those with birth weigh-mof 25!-3000 grams exoerience death rates at least 

twice as high as those weighing 3001-4000 grams. Around 70 percent of the infants 

weighed less than 3001 grams and appeared to be at greater risk of death than do 

those with birth weights of 3001-4000 grams. The pattern of birth weights in twO 

countries in South-East Asia, Indonesia and Burma, differed from those in India and 
over 50 percent weighed at least 3000 grams at birth. For a reduction of infant 

mortality in India, birth weights need to be increased so that the chances for sur

vival will be increased. 

. Shahi( 1 ) in her prospective study in the rural area near Pme found that of 

3,040 live births, 604 (19.9 percent) weighed less than 2500 gramsl,*-00 (3.3 per
cent) were preterm, less than 37 weeks gestation,and 504 (16.6 percent) were term 
births of low birth weight, intrauterine growth retardation (IUGR). In the Delhi 
Urban Cohort, the corresponding percentages were 4.4 preterm: and 19.9 term of low 

birth weight. The Inter-Country Collaborative Study of Shah was directed princi
pally to perinatal mortality (stillbirths ane early neonatal deaths). The peri

natal death rate for the preterm births of 439.7 per 1000 total births was much 

higher than the rate of 50.0 per 1000 births for the term births of low birth 

weight, intrauterine growth retardation. The latter rate was over two and one
half t'mes the rate for those with weights of at least 2500 grams. The findings 

of Shah were comared to those of the WHO Collaborative Perinatal Study in seven 
countries. The percentages of the infants with both risk factors. preterm and of 

low birth weight, varied from 2 to 8 and the percentage of 4 for the Pune Study. 
was similar. However, a distinct difference was noted in the term births of low 

birth weight, 17 percent in the Pune Study in contrast to 2 to 7 percent in the
 

seven countries. Thus the problem of term births of low birth weight appears to 
be much greater in India. To analyze the multiple factors involved and their 

relationshio to the two risk factors, relatively lare series of births will be 
needed. The impact of increasing weight gains in pregnancy on the resulting 

birth weight of term births deserves investigation. The prevention of IUGR 

should receive major attention. The prevention of preterm deliveries mav be 
more difficult but such research is being supported in the United States.O) 

* Low birth weight defined less than _ thr -_z.was as 2:C0 -i-h _n :-q-:-=teN-_:-_-m: 

the International Classification of Diease-.2) ", ._-

2=C0 r-ms or less. 
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5. The Survey of Infant and Childhood Mortality of the Office of the Registrar 

GeneraiS9)provided the ten leading causes of death for India and for the states. 

The three leading causes in the rural area were tetanus, diarrheal disease and 

prematurity and the same three in a different order in the urban area. The causes 

were analyzed in Andhra Pradesh and three diseases, measles, tetanus and diarrheal 

diseases, caused around half of the deaths in the rural area in 2, 3 and 4 year 

old children. As information regarding causes of death is needed in each state, 

much greater use of u=,ei &lta could be made by the provision of data on all deaths 

by causes with rates. Also, the data could be combined for the 1-4 year age group 

for evaluation of progress in the immunization, oral rehydration, nutrition and 

other health programs. By utilization of medical interviewers, as in the National 

Tetanus Survey, underlying causes of death could be obtained and coded according 

to the International Classification of Diseases. Analyses of death rates by causes 

for infants and children 1-4 years for each state and for India would enable greater 

understanding of health problems over the country. 

6. The causes of medically certified deaths in hospitals in urban areas of several 

states have been published in the volume, Mortality Statistics of Causes of Death, 

1979(18) of the Office of the Registrar General. The distributions of these deaths 

were analyzed for infants and children 1-4 years of age. Also the Annual Vital Sta

tistics of the Maharasht, 4 3rovided infant death by causes for four age groups 

which revealed the distinct problems for early and late neonatal deaths and in two 

postneonatal age groups. High proportions of neonatal deaths were due to immatur

ity which provided additional evidence of the seriousness of the problem of low 

birth weights in India. The causes of death in the group assigned to Certain Per

inatal Conditions require further investigation for determination of the underlying 

causes as maternal infections and conditions, complications of pregnancy and child

birth,.. etc. and the role of immaturity as an associated cause. Introduction of the 

Rules for Classification of the International Classification would be beneficial. 

A WHO Collaborating Center for Classification of Diseases is recommended for a 

broad educational program including teaching in medical schools and training courses 

on classification of causes of death. 

7. Tetanus caused deaths at all ages but especially in the neonatal period. Im
' ' 

munization of all pregnant women and girls was recommended at a seminar in 198&- ) 

Measles was found to be a serious problem from the Survey of Infant and Childhood 

Mortalit-, hospital statistics and s=ecial studies and immunization is justifi.ed 

to prevent deaths in infancy and childhood. The other four dizeases - "

munization programs are recommended-caused deaths in r i!den !- & ,ears of _

http:justifi.ed


some deaths in infancy. Therefore these death rates as well as other data jus

tify immunization programs. Intestinal infections were responsible for relative

ly high proportions of deaths in the postneonatal period and in chidren 1-4 years 

of age in the hospital experience. The many deaths due to diseases of the nervous 

system indicate the advisability of studies to determine the causes of m1eningitis 

as the basis of preventive programs. Many deaths were assigned to nutritional de

ficiencies. These infants and young children who die from nutriltional deficiencies 

may be the survivors of those with intrauterine growth retardation, a field for fur

ther investigation. Research into the etiological agents responsible for the high
 

death rates from respiratory diseases is advisable in view of the possibilities of
 
(48)


new vaccines.
 

8. Even recognizing the selective nature of the hospital deaths in urban areas,
 

they clearly indicate serious problems requiring actions by health services. Also
 

causes of death are needed for those dying at home in urban and rural areas. Death
 

rates by causes by age group would enable greater understanding of the size of the
 

problems. Special studies are proposed' 6to provide complete and comparable
 

natality statistics (including birth weights) and mortality statistics with rates
 

for causes of death. The methods developed for collection of vital statistics in
 

special studies should lead to a Registration Area and gradually to complete cover

age for India.
 

9. A desirable goal would be to obtain death rates by causes coded by the Interna

tional Classification of Diseases for infants and children 1-4 years of age in the 

three programs: 1. Health suxveys of the Office of the Registrar General. 2. Se

cial investigations of mortality in infancy and childhood and 1- Complete and re

liable vital statistics in an Mcmanding Registration Area for India. 
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