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MORTALITY IN INFANCY AND CHILDHOCD
IN INDIA®

Ruth R. Puffsr, Dr P H

Tn 1981 a brief zeport on mortality in infancy and childhood in Indtal'?®
was prepared to serve as the basis for program planning with suggestions for
. greater in-depth study of the vital statistics essential for such planming. 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.
Also the limited data on stillbirths suggest that ths loss of 1ife is great
aven 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 majer
health problem which requires solution throughout the world involves the causes
and prevention of low birth weights. Recently several prospective studies of
perinatal mortality’ 2>’ 3571 have been mdertaken in India to extend knowledge
of the size and nature of the problem 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 weighta to mortality are included in the second
saction.

In the third section, the published statistics on the causes of death by
the Registrar Gensral, the Ministry of Health and Family Welfars and the Direc-
tor of Health Services of Maharashtra and from special studies are used to pre-
sent the distinct health problems causing mortality in infancy and childhood.

' These reports provide information regarding the six diseases, tuberculoxis,
whooping cough, diphtheria, tetanus, measies and poliomyelitis, for which im-
jmmization programs are recommended by the World Healtk Organization and are
recognized as health problems in India. Actions are now being recommended for .
complete coveragug 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 Mathai in the preparation of this
report is deeply appreciated. Dr. Mathai provided pertinent pemers and documents
from her extensive files of material on infant and child mortality in Tndia.

Report prepared for USAID - India, April 1985.
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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 rellabla and complete data in surveys and special
studies as the baais for planning and evaluating prograns.

1. Mortality by Age of Death

Tndia has the second lirgeast population in the world, 658,140,676 according

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

982,850,000 for Dec. 21, 1980. In 1981, 23.7 pexcent of the population of India
147ed in urban aress and thus the rural population of 76.% percent was very large.

Table 1 Infants and children under 5 years of age

Eatimated Birth and Death Rates ner constituted 1%.8 percent of the population.
1000 Popuvlation in Rural and Urban

Areas of India, 1983 This report is primarily concerned with mor-
e ol Urban~  tALLtY in this important segment of the pop-
BA+th rate 6 s Bo ration |
Doath rate n.9 130 7.7 mhe estimated birth rate for IndtdZ)

Seurce: Office of Reglsirar Generad: for 1983 was 33.6 per 1000 population tad

the death rats 11.9. The estimated birth muszo)vs:riod from 33.6 to 33.9 in the
five Mars, 1979-1983, while the estimated death rats dsclined from 13.0 in 1979
%o 11.9 per 1000 population in 1983. Both rates were much higher in the rural

area than in tha urban area (Table 1). Table 2
Table 3 Percentage of Total Deaths of Children
- 0-4 Years of Age by Sex in Rural
Do:ﬁha per 1000 Population of Children and Urban Areas of India, 1977
0-4 Years of Age in Rural and Urban -
Areas of States of India, 1978 Sex Total Rwal Urban
State [Total Rural Urban Total :7'0 ::’6 3;'0
Maln 5.2 .9 -5
Total ?;.: 51':’-1 ,;-Z Emj.ﬁ %’8.? 50-3 W.s
Andhra Pradesh . .9 16. ) m)
Assam : 0.7 54.3 25.7 Source: Padmanabha.
Cujarat .| .5 2.8 28.5 From the Sample Ragstram;n SS"'
Haryana 33.3 35.1 0.5 '
Himachal Pradesh; 31.8 32.4 15.2 tem an reperted by Padnensbim. 'I¢ ves
Jammu<Kashmir 32.7 ao.ﬁ 1'8/.6 estimated that ir 1977 nearly half
Karnataka <6 29. 15.0
Xerals e 131 10.b (47 percent) of all deaths were of in-
Madhya Pradesh 52.3 53.5 2Z.7 fants and ciildren less than 5 years of
Maharashtra a. 2k.9 14.7
Orimsa k2.7 b3.9 26.1 age. The percentage in the rural area
Punjab 34,9 28.7 19.9 of 48.6 was 35 percent higher than that
';hag;.ibmlhdn g‘;.g gﬁ:g 129.3 in the urban area of 36.0 (Table 2).
Source: Ofﬁcg of Regiatrar Gonem.{.

O-4 years for the states of Izdia were
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published in the revort of the Survey of In-
fant and Childhood Mortality, 197917 For
-India, the death rate was 50.1l par 1000 pop-
vlation; the rate in the rural area was 76
percent higher than in the urban area. The
variation in the death rates was great, from
12.6 in Kerala to 64.9 per 1000 population
in Uttar Pradesh. The four neighboring
states of Utitar Pradesh, Rajusthan, Madhy=a
Pradesh and Orissa as well as Aasam had the
highest death rates. Excessive mortality
in infancy was in part responsible for the
high rates for this age period. As mcrtal-
ity is reduced more rapidly by health pro-
grams for children 1-4 years of age than

for infants, the death rates for children
1-430&:30!&55 would be umseful in assess-
ing mortaiity in early life.

Table L

Infant Death Rates per 1000 Live
Births for Rural and Urban
Areas of States,India, 1980

State Total Rural Urban
Total 114 124 65
Anghra Pradesh 92 1103 Lo
Aasanm 103 105 64
Gujarat 117 119 94
Haryana 10T 111 53
Himachal Pradesh 87 a8 62
Jammu + Xashmir | 72 76 45
Karnataka 7L 79 U5
Kerala Lo by 3h
Madhya Pradesh 1h2 152 80
Maharashtra 75 1 52
Oriasa 14z 150 62
Punjab 8 96 S8
Rajaathan 105 115 %0
Tamil Nadu 93 103% 64
Tttar Pradesh 159 167

Source: Office of Rasgistrar General.

From rough estimstes , the death rate for children .

1-4 yesrs of .age @pée;m to be relatively low for Kerala. Maharashtra has the
second lowest rate for the group O-4 years and probably hzs a low death rate fcr

Flgure 1
Infant Deaths per 1000 Iive 3irths
Zor States of Iadia,1980

children 1-4 years of age. The im-
pact of immmization, oral rehydra-
tion and mutrition programs could‘
be evaluatad by death rates for
children in this age group.

The infant death rate in 1980
of 11k per 1000 live births was low-
er than the rates in the 1970's. The
rates from 1970 to 1979 fluctuated
from 125 to 140 per 2000 live birthdd)
The infant death ratos of the Office
of the Registrar General are given in
Table 4 for the rural and urban areas
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

(20)
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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 (Figure 1).

The most critical period for survival of the infant and likewlise for ob-
taining 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 esndition
of the infant at birth and to current registration or reporting of all births
and deaths in early life in accordance with intermational deﬁmitionsssa)

Table 5 ' The death rate: in the neo-
Eatimated Neonatal and Postneonatal Deaths
per 1000 Live Births in Rural and Urban natal period,0-27 days, is higher
Areas of India, 1974 and 1980 than in the postneonatal period,
Period Total Rural .Urban 28 days through 11 months. Ra-

1974 1980(1974 1980|1974 1980 ductions in mortality from health

¢ 126 1]: 1;2 1:: Zh 65 programs usually occur earlier in
Reonatal 70 9 1 -
Postneonatal s6 45| 60 48] 3 2% the poatneonatal period and in

Source: Office of Registrar Gemra.{‘?'z) children 1-4 years of age than in
. the neonatal period.

The estimated neornatal 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).
. Fgure 2 '
Estimated Neonatal and Postneonatal Mortality for Rural
and Urban Areas of India., 1974 and 1980

Deaths per 1000 live births Deaths per 1000 livs Wirthe
[¢] 0 bo 60 0 o o] )

Many prospective atudies of mortality im infancy have been carried ocut and
several were described in the previous repor\(‘l."z) In Table 6, infant, neonatal and
postneonatal death ratss are provided for those of the 1970's and 1980's. Two
studies of the 1980's in the State of Haryana have been added. one by Xumar and



Table 6
Infant, Neonatal and Postneonatal Deaths per 1000 Iive Births in
Nine Areas of Seven Prospective Studies in India

live Infant Heonatal | Posatreonatal Date
Location birthe!{ { - T year) | { 0-27 days)| (2B days=11 mon)
No. Date | No. fHate| No. . mte
Marangwal, Saral Pmish | 2 984 n3 w49 | 1™ 60.0 b, -
: ; % . 134 9_ 19570-1373
* Daral 757 3 141 2688 6.9 23 s53.6 |1970-1
. Urban 3 488 31 109.3| 152 M.5| 220 @s.7 1970-1%
BSallabgerh - 1 5% W 92.2( 78 M. 63 W.2 |197%
Jnjasthan Villages S00° 62 124.0f 3 62.0 N 620 |97
Ludhizna, Ponjad i
Three Bural Centers 1961 196 989 11 M.% 93 .4 |1978-1980
Orban Center 928 1 %%5.1 2 239 7 9.2 1978-1980
Earyana, Raral 2 480 192 77.4| 96 8.7 9% .7 [|1980
Beri snd Kalansur Blocks | 1 779 176 98.9) 98 553.1] 78 43.8 [1982-1983

‘Tatimates vere made from available deathg or reates.
Source: Tdelmmza' 23 Pao!**)nedanian! " aupsall*)chrtatian Hedtical Colloge’Rupar( L’
and Kiat Sl’) v
(m) . . y (30)
co-worksrs in a rural commmity block of Haryana and the other by Kishore
in selected rural blocks of Beri and Kalanaur.

The study by Kumr et al'>Mvas carried out over a cne-year peried dwring
1980 in a population of 95,000 from among 106 villages. Health services were
provided through the collaborative ufforts of the Postgraduate Institute of Med-
ical Education and Research, Chandigarh and Baryana State Health Department. '
Information on births, stillbirths and infant deaths was obtained by village
chowicidars, community health volunteer, anganwadi worker and multipurpose health
workers. The infant death rate was 77.4 per 1000 live births with half of the
Ceaths in the neonatal period. The infant, neonatal and postneonatal deatch 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 postneonatal 60
per 1000 live births.probably due to the coverage of the health services.

The prospective study of Kiahorgm)m conducted during one year from March 1,
1982 through February 28, 1983. The population in the Beri block was 140,253 and
in the Kalanaur block 19,912. The information was collected by the para-medical
staff, commnity health guides and anganwadi worimers in 16 villages. Other chan-
nels were used as traditional birth attendants, village leaders and chowiddars.
The investigator collected the reports and investiguted 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
55.1 in the Urban Health Center of Ludhiana and 109.3 in the North Arcot District
of Tamll Nadu. Mogt of the neonatal and postneonatal death rates for the w2l
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arsas 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 uge 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 sarly neonatal per-
dod, 0-6 drys. In the five studies, the early neonatal death rates varied
from 27.5 to 4O.5 per 1000 live births. In three projects, the death rates
in the firat day of 1life were given also.and varied from 10.0 to 14.4 per
1000 live births. This is "¢ critical period for survival and for obtain-
ing all of the doaths. In the United States, the death 1ate in tha first 24
hours of 1ife remained around 10 per 1000 live births from 1950 to 19642
before a gradual decline occurred. With the aorio?g problem of low birth
weights in India, the rates in the first day of life are expectad to be high.
Securing all of these dsaths is difficult and depends om training of all work-
ers in the definitions of a live birth and fotal death (stillbirth).

In the postneonatal period, death rates are usually higher for those dying
from 28 days through S months than for those dying 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 Kalansur Blocks' ")

Table 7

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

Iadhians | No. Arcot | Ballabgarh| Narsnswel Beri and
Age Group Three Bural] District Center Study |Kalanawr
Centers Raral Borel Raral Blecke
1978-1980:| 1970-1972 197% |1970-1973| 1982-1983
Infant (~1 year) 98.9 114.2 92.2 104.9 98.9
Neonatal (0-27 dsyw) 51.5 60.5 mn.0 60.0 ™.
Iarly {06 days) %.1 ko.5 .5 ho.5 3.9
Undor 1 day 13.2 10.0 1b.b
1-6 days 2.9 2.5 13.1
hh (7"2’ m) 15.’ E.O a., 19." 180,
Postneonatal b7.4 93.6 b3.8
28 dayn-5 nomths %.0 33.6 .9
6-11 months 2.5 0.0 1.2 .9 18.0

Source: Christisn Medical College'®)Reo! ™) Brddntan "6)x1eimmmn’ 2 k1 gnore’ )



Mgure 3 In addition to information re-
Neonatal and Postneonatal Mortality garding = infant mortality and mor-
by Age of Death in Beri and Kalanaur
Blocks, India, 1982-1983 tality for the first five years of

Beathe por 1000 1ire Hirthe life, there is great need for in-

0 10 20 » % 60 formation regarding mortality of
children 1-4 years of age. This is
the age pericd when the immunization,
oral rehydration, nutrition and other
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-ysar a'go 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). IEx-
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 st a1 in 11 villages of the
Punjab in 1957-1959. At that time the death rate for children 1-4 years of age
was 27.l4 per 1000 population.

Table 8
Deaths per 1000 Popnlation of Children 1-4 Collection of informaticn and
-and 1-2 Years in Four Studies, India publication of death rates for chil-
T - Age Do;:n-‘. ;..;-. _ dren 1-4 years of age are recommendad
grotp rate
Bperisent (1.2 yraf 123 (19701973 for prospective studies in the ﬁﬁn‘e
Al letris lj 8. 2.6 | 19701972 and in the Sample Registration Surveys
Urben - 1 . 15.0 | 1970-1972
loddans, Three Roral A s < oot of the Office of the Registrar General.
Centers 1 oJ 6.9%1978-1
Berd snd Kalenswr. b Progress in health programs in this
Blocks 1,2 yrs., 12.7 [1982-1983 important age group could be evaluated
* Zatis Mp"""“"(%}” b{,","; and measures taken for the reduction
Source: Kislmemn,”" ‘Rao, Christian Medical £ mortali
Collene'® (30) of mo ty.
N 0, K‘Lﬂwm-

To study the outcome of pregnancy, the deaths which occur before and during
delivery as well as those which cccur shortly after birth are combined and studied
as perinatal mortality. The distinction between a fetal death (sti11birth) and
death immediately after birth is often difficult and depends on evidence of one of
the signs of life. The defimition of a live birth adontad by the World Health As-
sembly and given in the Intermational Classification of Diseaaee(:sa follows:

"Tive birth is the complets expulsion or extraction from its mother of a vro-
duct of conception. irresvective of the duration of the nregnancy. which. aftsr
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 alacenta iz
attached: each product of such a birth is considered 1i7e borm."
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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 dAlfficult whenever
medical attention is not availabls. The combirnation 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 d:l:mcted to preventing both stillbirths and early neonatal deaths,
termed perinatal deaths.

From four of the prospective studles 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 tho projects
in Palghar, Pondicherry, Delhi and Narangwal. Kumar et sl l)in-their study
of infant mor’w;tity in rural Haryana recorded stillbdirths as well as early neo-
natal deaths and thus the basie data for perinatal mortality. In the St;nto of
Maharashtra, Usha Shahollof the B. 3. Medical College in Puve participated in
an Inter-Country Collaborative Study of Perinatal Mortality sponsored by the
Worid Health Organization in South-Zast Asia. A rural study area of 20 villages
vith a population of 43,000 was used. A clinic was situated in the headquar-
“tar's village of Sirur of the Rural Trzining Center. The outcome of all births
and esrly 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 revortsd, birth weight recorded and information regarding deaths
in the early neonatal period cbtained, local village women were trained and sup-
ervized to carry out the work. Analyses of the results provided 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.
Tabls 9

Stillhirth, Early Neonatal and Perinatal Mortality in Prosmective
Studies in India and Java, Indonesia

Aven Date Total |Stilldirths | Early mso- Perinatal Iive

birthg natal deathg deaths dirths
No. Hate® | Ne. Mate®® | Na. Bmte®

India

Palghar, Roral 1960-1965 | 8 28 | 186 I~.7 | 233 8.7 9 8.9 8 109
Pondicherry, Grben | 1963-1972 827 | » 6.2 19 23.% v 7.2 807
Delxt Urbes Caker: | Deoc. 1969~

Mer. 1972| 5 75271 10 26.0 82 14.7 222 8.7 s 5927
Narsngwr ., Daral 1970-1973 | 3121 |1 439 |12 k0.5 8 82.7 2 984
Pane Rural Arca Aug. 1977

July 1979|3173 | 90 28.4 82 2.6 172 %4.2 3 083
Heryens, Rral 1980 |29%525 | 45 17.8 7% 29.b 118 46.7 2 480

South-Zast Axia
Indonesia. Jural” J5/a) Sept. 1976~
Fob. 1980 | 2 32 | W 14.5 l 72 7.2 l106 us.3 |28

¢ Date per 1000 total births: °® Bate mmunh'i:“.h- 1 Singlaton.
Souxce: P. M. S’npo )Sﬁ.nimssk)mmah Kto]._m(za'& m‘”’xmsmmmmfai
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Data on perinratal mortality for Table 9 were available for these six pro-
Jects in India. Also the results of the Scuth-East Asia Collaborative Study in
Java, Indonesia,are included to indicate the wvide variation in these rates.

The perinatal death rate from the Narangwal Experiment of 82.7 per 1000 total
births was the higheat 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-
Terences in recording of these vital events and to the inclusions. In some arvas,
stillbirths may be restrictad to those of at least 28 weeks of gestation or
weighing at least 1000 grams while in others the pariod of geatation and birth
veight may net have besn considered. Perinatal mortality is often restricted

to births of at least 1000 grams and gestations of 28 weeks and longer.

The experience in Java in Indonesia was aimilar to those in India but with
a relatively low stillbirth rate. The perinatal death rate in another of the

comtries in the South-East Asia Stu&% 51.2 per 1000 deliverieas in the rural
area. nf Burma.

The collection of complete and comparable data for perinatal mortality ias
extremely difficult and yet challenging. P:ospect!.vo studlies with current ob-
servations of pregnant women, distinction of live births and stillbirths and
Zollow-up ofanthoaobomalivnthrnghtheﬁrstmkofufoammdndto
obtain greater understanding of the problems in this important period.

The Report of the Survey of Infant and Childhood Hortaliélg)providad con-
siderable information regarding factors influencing the level of infant mortal-
ity. Data from Statement 47 of the Report (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 bYoth rural and urban areas.

Table 10 The low level of infant mor-
Tafent N ML SE NI iy of 50 er 1000 L hirin
Bducational lovai Rural Urban in Kerala has been attributed in
T11iterate 145 a8 part to the high le*al of literacy
Literate but below primary 101 57 in that State. Nair = stated that
Primary and above n W the effective rats of litaracy in
Source: Office of Registrar Goneraﬂg) 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 areas. Thus the extension of education to all
will have a beneficial ‘effect on infant mortality.
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In Statement 49 of the Raporg}g)infant mortality was shown to he lower
when the age of marriage was at leasl 21 years (Table 11). ™= our study of
infant mortality by age of the motheg'lflzhe 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-

Indla, 1978 tality of_babids of young mothers
Age at marriage Rural  Urban under 20 yesrs was excessive and
?g}_g ;.Eag:ars igg 22 the ratea were high for those of
21 years and over 70 L6 mothors of 35 years and over. Thus

Source: Office of Registrar Goneraﬁ'g) Postporement 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 moat important, especially in India, is the high incidence of
low birth weighta which is considered in the next section. Also the inter-

related factors such as length of géataﬁ.on and age of the mother in relation
to birth weight are analyzed.

The data presented ia this section show the tremendous loas of life,
before and during birth as atillbirths and soon aftsr birth as early neonatal
deaths. Rasearch on the ocutcome 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, Immortant Factor

Birth weight is the best predictor of a baby's chances for su;vif;a.l*aﬁd\
healthy growth and development and is dependent om the health mmd nutritional
state of the mother. The World Health Organization has collected data om
birth weights from all available sources to—give a world view of the problem
of low birth woightagss)}"or 1982, the estimates of live births of the world
of low birth weight*(leas than 2500 grams) was 16.0 percent (Table 2). ' Asia
is the reg’cn of the world with the highest percentage, 19.7, three times the
lcwest cf 6.5 for Europe. '

*Low birth weight was defined as less than 2500 grams in the Ninth Revision
of the International Classification of Diseasesgsa)In the past, the definition
was 2500 grams or less.
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Table 12 In Asia, the inciclence of live births

Incidence of Low Birth Weight by of low birth weight wus very high for the
Reglons of the World, 1982 following countries:

ltgion Porc;ntage Percentage
The World 16.0 Bangladesh 50.0
Afyrica - 14.0 Thailand 38.0
Northern America 6.8 Inda 30.0
Latin America 10.1 Palkdistan 27.0
Agia 19.7 Sri Lanka 27.0
Burcpe 6.5 :
Oceania 11.6 In developing cowmtries, hospitals have
Und. £ Soviet Soc-
’on] !: + Rupuglicac 8.0 been the principal smce of information re-
Source: World Health Orgamd garding birth weights. In Inda, from the
tlon(ss) available data, prineipally from hoapitals,

the percentage of 30.0 is high. Very little
is lnown about the distributions of birth weights in the rural and urban areaas

outside of hospitals. BEfforts need to be introduced in health and commmity pro-
grams for weighing all babies at birth. Because of the seriousness of the problem,

-research is tmdemg or being planned to determine the causes and preveniion of
low birth vaightg

Presentation of data regarding the incidence of low birth weights in India
for areas outside of hospitals is difficult for sereral reasona. In prospective
studies, birth weights usually are not obtained for all births. For example, in
the Commnity Survey in lorth Arcot District of Tamil Nadu, Reo and In):za.ragl"5 )
stated that for nearly half of the single live births they could not ascertain
reliably the birth weight or geastation 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 weighed routinely, ‘the percen-
tages of live births of low birth weight are only estimates. Weigiing 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 monmitoring growth and devel-
opment of infants as well as providing information regarding this serious pro-
blem. 1In health programs 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 Iive births of low

birth weights are given in Table 13 for five prospective studies. which are not
hospital bamed.



Table 13 An early report often referred
Incidence of live Births of Low Birth Weight to of birth weights was carri;g)out
in Pive Prospective Studies in India by P. M. Shah and P. M. Udan:i in
Area Live Low weight Palghar from 1960-1965. Of the 1,910
births birthae* .
No % live births in the rural area, Bany
Pondicherry, Urban 558 152 27.2 “ere from a maternity ward and the
Delhi Urban Cohort** 6 026 |1 383 23.0 experience may not be representative
N°$‘;r::; gf_;‘giit’ b 220 (1 35 7.9 of rural areas. Of these live ‘ .
Narangwal Villages, 5 X birtha, 722 or 37.8 percent weighed
Rursl Punjab 59 207 24.1
Pune Rural Area** 3060 | 604 19.9 2500 grams or less. |
* The definition for low birth weight was The results of the five pro-
200 lef:’“’thagraégg"s::;:"t for the Pune 3tudy  grective studies in Table 13 vary
** Singleton birt} wvidely. In the recent perinatal
N A}
Source : Srinimassl*)mxoshslmmoshs)mel- stud{ in the rural area mear Puné3l’
nann 2 and U, Shan L) the weights of singleton births
, L] -

were given. Only 4 of the 1live
births were not weighed ; 19.9 percent of the singleton live births weighed less
than 2500 grzms.

As the infant death rate of 4O per 1000 live births is low in Kerala, the
incidence of low birth weights is of special interest. Nai”provided birth
welghts for four periods from 1959-1963 to 1976-1980. The provortion of less than
2000 grans declined from 11.0 to 3.8 percent and of less than 2500 grams from
2.5 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 largsr and more complata series of birth weights are
needed for widely distributed areas of both rural and urban areas of India
for measurement 6f the problem. Hopefully, this im only a beginning of the
collection of such data for live births.

For th.re; prospective astudies, 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 2501-3CO0 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 21.5 to 25.8. They were very amall in the higher weight
groups. This pattern is distinctly different from that found in the United
States as illustrated by the distribution of birth weights of the Califormia
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Table 14 Project of the Inter-

Distribution of Singleton live Births by Birth Weight

Anerican Investigation
in Three Prospective Studies in India ~

of Mortality in Child-

(61)
Weight Delti Urban | Commmity Saurw Prosoective hood. The peai in
in grams Cohort ey, North Arcot| Study, Pune Rural® India in all three pro-
N. % No. % No. % ' -
Total 6 026 100 b 220 100 3 0b0 100 Jects occurs in a lower
1500 or leas b 1.1 2 0.9 weight group than in the
. 1501-2000 35 27| . 2 ss | e 2.2
2001-2%00 128 .2 1067 25.3 51 16.8 California Project.
250 or leas | 1 383 23,0 135 mn.9 604 19.9
2501-3000 2 762 hs.g 1 g 1.2 1 h?gu 48.8 The distributions
MI-m 1 552 25- ZL.S 2 a.l
4001 and over X __0.6 B__ 0.7 b vailable for two other
*For the Pune Study, ths weight groups were leas than 1500, 1500-
1999. 2000-2499, 2500-2999, 3000-3499, 3500 aud over. studies of the South-

. {10),,_ (bs 91)
Source: Gioats %’ Reo’ *Fing U, maf? Eagt Asia Collabora-

tive Study, Indonesia
and Burma. As these were studies of perinatal moréélity. the distriburions

were given for total births and the distribution of Iive births could not be
obtained .as in the Pune stady. The dMstributions in Table 15 are for rural are-
as-in the studies.THi& proportinna of the total births of low birth weight were
14.7 percent for Ujung Berung, a rural area near Bandung in West Java, Indoneu:(g,)
and 15.6 percent for the rural area in Burmasss) The patterns of these distri-

‘butions of birth weights diffored from those in India with higher pewcentages

Percentage

in the weight groupn, 3000-3499 grams. The dstribution of birth weights of 1live
births in the California Project is given so that comvarisons can be made with

Mgure 4 Mgure 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 Project
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Table 15

Distribution of Total Births by Birth
Weight in Studies in Indonesia

and Burma .
S ot B o
in greme M. % | Mo. %
Total 2 357 100 |1 69% 100
oot & 1.0 15 o
1000-1 . .
1%00~-1999 B 1.6 48 2.8
200-2499 282 12.1 198 1.7
Less than 2500 4 1b,7| 264 18.6
2500-2999 13 %.8) 4 7
3000-3499 93 9.6 552 "32.6
3%00-3999 a7 9.3 25 15.0
4000 and over B _1.6] 0 b1
Source: Mi.;jshbunsa)‘lorld Eealth Organ-
(66

zztion.

in five wajight groups are shown for the
North Arcot District in FMgure 6. The
eatimatad 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.
Howsver, the infant death rates were
lower for those m-ighing over 3000 grams
(51.9, 35.9 and 37.0 per 1000 live births
fce the three weight groups), The rate
for those weighing 3501-4000 grams of
35.9 was less than half the rate for
those weighing 2501-3000 grams. The
optimal weight group appears to be 3501-
LooO grams.

The reduc;don 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 goreent
in 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 birtha of
at least 7000 grams.

To 1lluatrate the raduction in mor-

_tality with increasing birth weight. in-

fant death ratas of singleton live birtha -

Pigure 6

Infant Mortality of Live Births in Five
Birth Weight Groups, North Arcot
District, India
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rural area near Pune. The perinatal death rates were lower for those weighing
at least 3000 zrams (11.7 and 15.7 per 1000 total births). The mmber. of births
in the weight group of 3000 grams 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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Mgure 7
Perinatal Mortality of Total Births
in Four Birth Weight Groups
Pune Rural Area, India

-]
T

Deaths per 1000 total births .
] .
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than 2999

Birth waight iz greme

height and weight, birth interval, etc.

In the large study of infant mor-
tality of 142,017 live births by birth
weight in New York Cit§?‘7) 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 percont) weighed over
Increasing birth weights
to at least 3000 grams would appear to
lower mortality., both infant and peri-
natal. Of course, many factors in-
fluence the birth weight of the fetus,
maternal diseases and conditions, zge
of the pregnant woman, mutritional ataté.

-

3000 grams.

et

Shat?L)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 wers preterm of less than 7 waeks 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 mtardation. There appear to be

Table 16

two problems, the true preterm births, Distribution of Singleton Live Births by

the prematurss,with 3.3 percent of the
live births. The group of term births
of low birth weight accounted for 16.5
percent of the live births. By eati-
mating from percentages provided by
Bha.rguvgu) for the prospective atudy of
the Delhi Urban Cohort, L.l percent
were found to be preterm low birth
weight births and 19.9 percent term
births of low birth weight. This

Birth Weight and Length of Gestation.Pune
Rural Area and Delhi Urban Cohort, India

Birth weight and length Pone Rural; Delhi

of geatation Area i Urban
s Yo. % | %
Live Murths 3040 100 | 100

less than 2500 grume 6ok  19.9 4.3

Protern, lees then 37 veeks| 100 3.3 hb
Torm, intrautsrine growth

retardation (IUGR) b 16.6] 19.9
2500 grams and over 2% 8.1l 78.7
Preterw, less than 37 weels| 116 3.8 6.4
Torm. 37 weeks and over |2 3D 76.31 69.3

Seurce: Shnh(sl)und Bhnrglnsu)
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Figure 8 urban experience had slightly high-

Parcentage of Singleton Live Births of low er percentages for both the preterm
Birth Weight by length of Gestation in Pune
Rural Area and Delhi Urban Cohort, India and the term births of low birth

weight. The relative frequencies
of these two groups of low weight
births in the Pune and Delhi atuiies
~are shown in Figure 8.

Length o2 Percentace
gestation < 1 ye -
11 L] ]

~U

Bhargava(h)also provided data
for calculating similar estimates
from the large hespital study of
'17,570 live births. The percentage
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 wewe higher than those of the Delhi
Urban Cohort and the Pume Rural Area. These findings of two grouns of low weight
bixths, 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 kinda
of low weight births? -

Table 17

Distribution of Singleton Total Births, Stillbirths,
Early Neonatal and Perinatal Deaths by Birthweight
Prospective Study of Pune Rural Area. India

Birthweight Births® |St411birtha® |Early Neonay Perinatal

in grams tal Daathlw Deatha

No. % . % No. % Mo. %

Total 3095 100 5% 100 67 100 {122 100
Less than 1500 1 1.0 4 7.3 17 Ll A 17.2
1500-1999 8o 2.6 1 29.5| 18 26.9 | %2 26.2
2000-2499 528 17.0 1% 25.5| 10 19| 28 19.7
Lesa than 2500 6% 20.5 32 s8.2) 45 67.2 | 77 6%.1
2500-2999 150 48.5 16 2.1} 17 254 |33 20
3000-3499 768  24.8 6 09| 3 bs| 9 74
3500 and aver 191 6.2 1 1.8 2 3.0 3 2.5

-Bum»u@unnmmfnmaﬁnbmnaudknnw.
Source: 0. mfm

The prospective atudy of Shah(sn vag directad to perinatal mortality (still-
births and early necnatal 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-sever. or 63.1 percent
of the perinatal deaths were of low weight births: an additional 33 or 27.0 percent
were of births of 2500-2999 grams and only 12 or 9.8 percent o” theme perinatal
deaths occurred in the favorzble birth weight group of 2CO0 srems and over. :
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Both birth wiight and length Table 18

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

. natal Deaths with Rate by Birth Weight and
tion cf perinatal mortality accord —Géstation in Pune Rural Arvea, India
ing to these two important factors

(Table 18,. The preterm low weight gy iiveient and lengtn Births |Perinatal Deaths
babies had & very high death rate of gestation No. % |[No. % Rate®
of 439.7 per 1000 births. The rate Total births “ 3095100 [122 170 .4
babd Lees than 2500 grams 6% 2.5 | 77 63.1 1.1
for tern 8 (inCIuding post- Preterm. lass than 37 weeks|] 116 3.7 [ 51 41.8 4%.7
torm) of lov birth weight (IUGR) 37 weeks and over (IUGR) 520 16.8 |26 a.3 %.0
2500 grams and over 2045 79.3 | 45 36.9 18.3
of 50.0 per 1000 births was over " Preterm, less than 37 weeks| 118 3.8 | 3 2.5 5.4
-two and one-half times the rate 37 waeks and over 231 79.6 | k2 Wb 17,9
® Bate per 1000 births
for those weighing at leaat 2500 Source: Mgﬂ)

grams. Thus to prevent perinatal

deaths, the causes and preventlion of preterm low weight babies and %erm babies
with growth retardation must be determined. To analyze the multiple factors and
their relationship to other high riak factors, large series of pregnant wozen
and their babies will need to be followed through the first week of life.

The World Health Orgaxd.zation(63)ca.rried out a large study of perinatal mor-
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 geatation for seven countries
are given in Table 19 for comparison with the findings of Sha.h(sl)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 Distribution of Total Singleton

Births by Birth Weight and Gestation in
pretern, varied from 2 to § and the Poane Rural Area, India and in Countries
percentage for the Pune study was sim- of WHO Collaborative Study

Area or Birthweight Birtinmight
jlar. However, there appeared to be a p ar 2900 g - n'::'mr
d.stinet differencs in the percentages Gestation Gestation

Under 37 37 weeks [Under 37 37 weeks.

of babioes with low birth weights and weaks  and over | weeks and over
gestation of 37 weeks and over, the Pone rural | - " i
term babies, 17 percent in the Pune WHO Study

Cuba b 7 % 82
study in contrast to 2 to 7 percent Hungery 8 b 12 77

New Zealand 3 3 2 ot
in the seven countries. This dHffer- Sweden 2 3 2 9%

T.S.4. (part) X 3 4 a0
ance in these percentages of tha births Tnder T0ATAT [ 10 Lmor aonths

- Austria b 2

of low weight births is shown in Fig T " 2 Z EZ

Sources:u Shah "Mand Vorld Eealth Orgemtzatiof0d)
* As defined for this study, "Parinatzl mortality comprises late fetal deatha

(stillbu-ths) and early neonatal deaths, that is it inciudes deaths hetyeen tha
28%2 week of pregnancy and the end of the first week afiar hirsh. !
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Figure 9

Percentage of Total Singlaton Births of Low Birth
Weight by Gestation in Pune Rural Area in India
and Seven Countries of WHO Collaborative Study

A or Percentage Fercentage
country o b 10 n b 10 1%
= T

11 |
Under 37 veeks

37 waska and over

iyt

ferences in definitions.

ure 9 and is puzzling.
risk factors need to be com-
bined in analyses of other fac-
tors.

These

The perinatal death rates

" are given for the seven coun-

tries and for the Pune Rural
Area in Table 20 for the four
groups of geatation and birth
weight. The rates ware high
when both risk factors were
present. The high perinatal
death rates for tarm births
of less than 37 weeks of gea-
tation indicates poasible dif-

There were only 118 births in this groun in the Pme

study. In the countries of the WHO study the numbers of total births wers large,
in five countries they exceeded 100,000 and in the o‘her two they were £9.000 and
62,000. However, thsre are limitationa in the comparability of data from countries.
Differences and inclusions in regard to length of gestation ard fetzl deaths nay

account for some of the variation.

Data were available regarding birth
welghts by age of the mother in two pro-
spective studies. In the Pune study, the
total births were given by age of the moth-

Table 20

Perinatal Deaths per 1000 Births by Birth
Weight and Gestation in “une Rural Ares

in India and Countries of WHO
Collaborative Study

r (T . ) Area Birthweight Birthweight
er: (Table 21). Of. the mothers under 20 pen mm.m"‘m 900 dreim snd rar
S Ge tl Geatation
years, 30.8 percent of the total births nder "33,‘3.;:““ Uader 37 37 weexs
were of low birth weight.. Only 14.1 per- veelm and omer| veeks and over
Pune Bural
cent of the births of mothers 25-29 ysars Area Lo 0 Es 18
were of low birth weight. In the Delhi VHQ Study
Cuba 439 33 81 13
studu, 34.4 percent of the live births Bungary 58 12 80 7
New Zealand | 325 54 Yéi 6
of mothers under 20 years of age weighed gvodnn ) g‘? 3 ;; z
: e 3o As
2500 grams or less. In this study, the -pmn'nm-mmm- 10 lumar months
menths and over
percentages were lower for babies of —Austria 283 18 141 ?
- , Jaoan I3 88 78 8
mothers 25 years and over (18.5-20.5). Source: Shaholand ¥orld Health Orgamizatiods.

The numbers in both experiences were too
small for subdirision of the group 35
Years and over.

)

The percentages of births of low birth weizht are shown by agze of
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Table 21 the mother in Figure 10. In both

Percentage of Singleton Births of Low Birth experiences, high proporticnas of
Weight by Age of Mother in Pune Rural Area
™ "and Delhi Urban Cohort, India - of the births of young mothers

were of low birth weight result-
ing in high perinatal and infant

Age of mother Pune Rural Area |Delhi Urban Cohort

Totzl Less than| Live 2500 granms mortality.
births 2500 grams| birtha or lesa
Ro. % No. % Usually the percentage of
Total 3095 6% 2.5)602 138 2.9 live births of low birth weight
Under 20 years| 471 145 30.8 bab 156 3.4
0-2% years |1 XL 29 A.5|228 553 J.a is lowest for mothers 25-29 years
5-29 yearn 73 112 1b.1 | 2077 L% 20.4
20-34 yoars o4 5% 18.1 912 159 18.5 of age and an increase is noted
years nd

”om 13%6 2% 18.4 370 76 0.5 with increasing age for the older
Sowce:  Shan®* and Ghoar Y mothersssg)ka reported in the Sur-

vey of Infant and Childhood Mor-
ta]it:yslg)infant mortality was
mich higher for thoae married he-
low 18 years of age than for those mar- Figure 10
ried at 21 years and above. This exces- Percentage of Singleton Births of
sive mortality is die in part to the high Oy mi poight by Age of Mother
incidence of babieas of low birth weight ' Urban: Cohort, India
of young mothers. TYoung mothers contimue
to have high infant mortality of their

babies even in the full term births )

k0 -~

In the large study of thte relation &
of birth weight to mortality conducted ?-,_
in the United State$70 the incidence of s
low birth weights was obtained by age
of the mother and birth ordar. Or live’
births of mothers 15-19 years of age, .
the proportions of the births of low A 3 % ¥ w
birth weisht became very high for the o ot
fourth and f£ifth births. A marked increase was noted in the provortions of births
ef low birth weight with increasing birth order of mothers 20-24 years of age. The
percentages were lower for mothers in the age groun 25-29 years of age. Thus age
of mothers and birth order are ivwortant factors to be analyzed in combination to
birth weight in studies of perinatal znd infant mortality.
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Several other factors influence the outcome of pregnancy and require con-
sideration in planning for the prevention of births of low birth weight. As
reported by Agarwal and'co-workarasl) 'Women with prepregnancy weight of under
Lo xg deliver 66 % of their babies weighing less than 2500 g-" and "If the preg-
Tnaxcy weight gain is less than 5 kg 61.5 % of the babies born weigh leas than
2500 g." Increases of the weights of mothers before pregnancy and satisfac-
tory weight* guins during pregnancy serve to lower the incidence of births of
low birth weight. Mothers need to become aware of the importance of a satis-
factory dlet during pregnancy. In a report of a successful village mtrition
program in Thailand' )it wvas stated that mothers had not wnderstood the im
portance to health of a'proper diet during pregaancy, lactation and infancy.
Thus efforts could well be directed to weight increases in pregnancy and an
indicator established for India.

Several stuiles have Seen reported on variables such as height, weight
and weight gadn during pregnancy. Bhatt and co-wrkar&s ) inddcated the im-
portant relation between matsrnal weight gain and the incidemce of births of
low birth weight. Meternal factors in relatinn to birth weight are dacussed
by Saigal and Srivastava'') and Bahl and co-workers'>)

Kusum P. Shah(hg,) ina récent paver reviewed the multiple causes respon-
sible for low birth weights, the positive effect of improved maternal mutrition
on birth weight and the value of supplemental faeding. Honrit&ls )rorers to the

new opportunitiea for mutrition programs in a paper entitled "Changing Concents
of Health and Health Services: New Opportunities for Nutrition Programs" with
ten recommendations for mutrition programs including food supplementation.

In August, 1984, amouncement was made in the United Statea(sa) of a major

national study to be undertaken by the Nationeal Institute of Child Eealth and
Human Development on the causes and prevention of premature births. This study
will examine the role of bacteria in stimelating early labor and may lead to im-
portant discoveries which will accelerats nrogress in lowering infant mortality
dramatically, especially in countries with high incidences of low weight births.

This section has considered in detall only three of the high risk factors.
low birth weight, short gestation period and maternal age. The interrelation-
shipa of these with the other factors need evaluation which will require rela-
tively large studies beginning in pregnancy and extending through infancy and
perhaps also through childioed.


http:opportunit.li

-21 -

Since low birth weights are responsible for high proportions of deaths
in the perinatal period and in(ancy, an important initial step would be the
introduction of weighing all babies at birth. A recommendation of a United
Nations and World Health Organization Working Gronésl")atatee:

"In view of the critical importance of low birth weight and prematur-
ity in neonatal mortality, it was recommended that cowntries attempt to re-
cord information on birth weight, tabulate birth weight distributions, and,
whers posmible, calculate mortality rates by birth weight. Such activities
might well begir in hompitals. 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 purposs.™
Evidently weighing of bables by traditional birth attendants is being in-
corporated into local health programs in Indla, V. Ktmar(32)states: '"Tais can
now recognize lor birth weight babies. They have learnt to weigh newborn babies
and to read the weight rangs by looking at the colours on the weighing machine."

Incresses of birth weights will be necessary ‘fo reduce infant mortality.
Prospective studies of the outcome of pregnancy in relatively large aress in
widely secparated areas of India are advisable in order that data ragsrding the
maltipls factors involved and their interrelationships be obtained to serve

as the basis of programs to prevent the excessive lomses aa stillbirths and
infant deaths.

IIT. fCauses of Death

For tihis mt;lon of the report, causes of death iz infancy and childhood
have been obtained from several sources, mamsly, publications of the Office of
Registrar General, the Tetawms Survey of the Miniatry of Health and Family
Planming, a publication of the State of Maharashtra and special studies. Data
from these sources serve to highlight some of the health problems and to in-
dicats the great need for age-specific death rates by causes for infants and
children of India for program planning and evaluation of progresa toward the
goals.

The Survey of Infant and Childhood Mortality of the Office of the Rag-
istrar Generagg)ca.rried out for the Year 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 reportsd the cause of death without probing by the emmerator. A list of
20 causes was used. As in the International Classification of Diseases. three
of the diseages, dysentery., gastroenteritis and dlarrhea. are included as




Table 22 dlarrheal diseasme, category

Three leading Causes of Infant Mortality in Rural 009. they have been combined
-and Urban Areas of India, 1978
in this revort.

Ruaral Area » Urbar Area .
o b‘; Rate In the rwral area, the
tanus 19 Diarrheal disease 939
Diarrhesl disease**® 1289 Prematwrity 698 three leading causes were tet-
Prematurity _1248 Tetanus 530 anus, dlarrheal disease and
* Rate per 100 000 population prematurity (Table 22 and Fig-

** The rate for gastroenteritis from the Provis- 11). In th
jonal Report, 1981, was used for this estimate. o —'° e urban area,

Source: Office of Ragistrar Generaﬂ'g) the same three were leading

) _ . 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, influsnza, bronchitis, preumonia and other disorders of the
respiratory system are combined. the death rate from diseasees of the respiratory
syastem would be very high. For infants in the rural area, the death rate would
be 2 707 per 100 00O population and would be the leading cause of death. Often,
influenza and pneumonia are combined in listing the leading causes of doath. ';ho
respiratory disemses are serious health Mgure 11
problems. It is likely that the respond- Ieading Causes of Infant Mortality in
ent would report a terminal condition as Rural and Urban Areas of India, 1978
preumoria and not the underlying cause. . D“:m per m:oooo M:;au“ o
Some of the infecticus diseasrs as tuber-
culosis, whooping cough or measles may
have been underlying causes of the res-
piratory conditions reported by the re-
spondent.

Measles appeared as one of the ten
leading causes of death of 1, 2 and 3 year
0ld children in the urban area and of 2
and 3 year old children in the rursl area.
Data regarding the death rates from mea-
sles of infants and children in each year
of age and for the age groun 1-4 years would be valuable for planning the immun-
ization program. In future surveys. the provision of deaths and death rates for
the causes for the age group 1-4 years would enable analyses of the infectious.
respiratory and other diseases in this important age grouv. This is the ame
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period in which rapid progress can be attained by immunization, oral rehydra-
tion ard nutrition programs.

The Survey 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 bLY respondents conld 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 dias-
eases, tetanus and measles, for which immmization programs are recommended,
caused 25.9 percent of the infant deaths in the rural area. Diarrheal dHsease
Table 23

Percontages of Deaths dus to Tatanus, Measles and Diarrheal Diseaase
and Death Rates by Age under 5 Years in Rural Andhra Pradesh. 1978

Parcentages Doatha‘m 100 700 vowulation -

Age Tetanus Measlea Diarrheal Thres | Totamms Measles Marrheal Three
diseane diseases dinease dHseases

Under 1 year{ 13.1 7.8 12.4 8.3 0% b bno L3zy
1 7ear 6.7 10.9 3.6 bz.2 147 ZZ; 1560 9h2
2 years 7.3 10.0 3.0 5.3 113 157 - %78 810
3 7ears 3.0 19.0 27.2 Lo, 2 % 26 125 587
b years 14.3 5.0 n.9 51.2 75 =] 167 268

Source: Office of Registrar Generalfl9)

caused an additional 12.4 percent.of these deaths. These three. disea;es 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 dissase
are given by single years of age wnder 5 Figure 12

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

arvund half of the deaths were caused by Diiirr Ehnn-:}. megg::hs '{;;gs

the three diseases. 20

The death rates from these diseases . .
are shown in Figure 12. The infant death f'_;"”’
rate from these three diseases combined Em
was exceedingly high, 4325 per 100 000 g .
population or 43.2 per 1000 population. S
The prevention of thase three diseases g a

]

could effect a major reduction in infant
and child mortality in rural Andhra Pra-
desh.
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At recent seminars on infant and child mortalitysl7)intoreat was expressed
in securing more information on health problems for use at the state level. Data
from the Survey of Infant and Childhood Mortalit§19)cou1d be analyzed for each
state. For example, tetams caused the exceedingly high death rate of 6851 per
100 000 population for infants in the rural area and 2386 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_atate would indicate the major problems. Immunization for

tetanus and measles would result in major reduct:!.ong in mortality.

As reportad by Sokhey'.(53)sample surveys were organized in 1981 by the Direc-
torate General of Health Services to collect reliable baseline dxta for planning
the tetanus immnization 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 montk of birth were investigated by a medical officer
to confirm the cause of death, The diagnosis was based on cliniecal symptoms and

if there was any doubt regarding the assignment of tetamus as the cause of death,
a gecond 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 6§6.7 in Uttar Pradesh (Figure 13). The rates were

were much lower in the ur- Tahle 24
ban areas with Uttar Pra- Neonatal Mortality* from Tetanus Neonatorum of
X ) Survey in Rural and Urban Areas of States
desh havin .g‘the highest of Tndia, 1981
rate of 15.3 per 1000 live - ' -
- saral Area Urban Area
births. : Live Tecanus Live Tetanus
Stats or City births No. Rate| births No. Rate
This use of medical - oy 2784 30 13.3| P02 95 3.2
interviewers in the tetan- Andhra Pradesu 2207 15 6.8 220 6 2.7
.Bihar 2295 27 11.3| 2091 1 5.3
us survey was an excellent Delhi - 2066 2 1.0
Gujarat, Dol Havell | 2056 12 5.8 2095 & 1.9
method of obtaining relia- Haryana, Punjab and
Chandi garh 2139 18 8.4| 2% 7 31
ble information for the im- - Rarnataka and Goa 2369 12 S.1| 2192 3 1.k
Kerala 2105 & 1.9 2090 & 1.9
munization program. This Madhya Cradesh 2160 b4 24| 209 3 1.h
Maharashtra 2073 10 4.8l 209 10 4.9
method of using medical in- Orissa 2090 18 8.6( 1998 4 20
Rajasthan 1628 22 13.5| 2269 8 3.4
terviewers for investigating  Tamil Nadu, Pondi- .
charry 2252 11 49| 239 -
the cause of death could be Tttar Pradesh 2279 152 66.7| 2091 32 15.3
West Bengzal 2101 25 11.9| 2110 1 0.5

applied also in the health * Tates per 1000 live birtns.
surveys of the Office of the Source: Sokhey({53)
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Flgure 13 Registrar General. Relia-
Neonatal Mortality from Tetanus in Samples ble information is urgentl
of Rural Areas of States of India, 1981 information 1s urgencly

neaded as the basia for oth-

State -Deaths per 1000 L‘Lve birth.a ’ ,

X 2 070 er immunization programs and
Ottar Pradesh R TR AR AN AN for cther causes of excessive
Madhya Pradesh mortality in infancy and chilad-
Bajasthan hood. A United Nations and
Veat Be
Bi.::r net World Health Organization Work-
Orinsa ing Grou&sl")recomended the use
Haryana, Punjab, ChandigartgZ of suitably-trained madical in-
Andhra Pradssh

terviomrs in intensive mortal-
ity investigations and suwrveys
who would visit the family and

Gujarat, D+Nf, Haveld
Earnataia, Goa
Taxril Nadu, Pondicherry

Kerala obtain information regarding
the fatal illness (or injury)
and the medical attention re-

ceived. |

The causes of the medicaliy certified deaths in institutions and teaching hos-
pitals in urban areas of several states are published in the volume, Mortality
Statdsticg of Causes of Death,1979 of the Office of the Registrar Generaila)ﬂsing
data from that report., Table 25 gives the mmbers of deaths due to tetarus and
the percentages of all deaths in three age groups, infants, children 1-4 years
and those 5 years and over for five states and three other areas. The percentage
Table 25

Madically Certified Deaths due to Tetanus for Three Age Groups in
Hospitals in Urban Areas of Five States and Three Territories
of Inda, 1979

- - Under L year . T=5 Tmars 15 rears and over
State or Motal Tatanus | Total Tetamus | Total  Tatamus

territory deaths No. % | deaths No. % l deathn Yo. %
Andhra Pradash 3553 3W2 9.7] 1L4g 33 2.112L86 WL - 2.8
Assam 107 8 7.5 14k 1 0.7 164 37 2%
Mainarashtra 20 200 133 0.7/ 8178 1688 2. g?’t 879 1417 1.9
Rajasthan 167 32 1.9 251 17 6. 286 19 4.5
Ottar Pradssh 2% 45 19.1| 205 5 2.4 159 6% Lo
Chandi garh 62 T 6.7| 124 1 0.8 i 1819 @ 1.7
Delhdi h 992 260 5.2| 1 54% 16 1.011% 801 153 1.1
Goa, Daman » Diu 819 32 3.9 51 L 1.1, 6263 25 0.4

Source: Office of Bnqi.stz-ar Gonara.l(la)

of infant deaths due to tetamus in these hospitals of urban areas of Uttar Pradesh
was very high (19.1) which is additional evidence of the ssriousness of tetanus in
that area. In Andhra Pradesh. the perzentage (9.7) was hir 1 also. Many deaths
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from tetamus 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 Inatitute 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 2 long term measure all the girls should
be immnized with tetanus toxoid.

2
In the Eighth Revision of the Infternational Classification of Diseasea(s“)

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

i2 the Ninth Revision, it waa 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 Msharashtra, tetanus neonatorum was included in 037 as in the Eighth
Revision. This was evident from the report, Annual Vital Statistics of the Ma-
harashtr$?3) in view of the great importance of tetanus in many countries of
the world, tetanus should be tabulated separately so that the mmbers of deaths
are available for planning and evaluation of tetanus programs.

The causes of death provided in the volume, Mortality Statistics of Causes
of Daath, 1979(}8) have been utilized to gain some understanding of the health
problems encountered in infants and children. This is a smelected experience
of those who died in certain hospitals in urban areas of several states and
territories. These findings give some indication of the 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
urbsn areas of four states, Haryana, Karnataka, Maharashtra and Orissa. in which
the Ninth Revision of the International Classification of Diseaees(sa)was used.

are presented in Table 26.

In three states, around 20 percent of these infant deaths were due to in-
fectious and parasitic disemses. In the State of Haryana. the percentage (8.9)
was only half as high but 11.3 percent of the deaths were due to i11-defined
causes. In these experiences, intestinal infections were responsible for over
two-thirds of the deaths due to infectious and parasitic diseages. The numbers
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. Table 26

Medically Certified Caumes of Death of Infants in Hospitals of Urban
Areas of Four States of India, 1979

Cause of Death, linth Revision of . Haryanm {Karnataka ;hhma.hh‘a Orisea
Intornational Classification of Diseases | - % |n. % | Yo. % | No. %
Total deaths 1614 100 {3625 100 | 20200 100 | 2210 100
Infectious and parasitic diseases OOL-118 | 143 8.9( 782" 2.0| 926 19.4 W43 19.8
Intastinal infectioas 001-009 - 113 7.0| 563 15.5| 2706 13.4] 344 15.4
Tuberculoais 010-013 4 0.2 3? 1.0f 178 0.9 20 0.9
Diphtheria 032 5 0.3 & o.2 13 0.1} 10 o.4
¥hooping cought 033 - 1 0.0 5 0.0 3 0.1
Septicemia 033 1 0.1/ 105 2.9] 663 3.3 2H 1.3
Acute poliomyelitis ol 2 0.1 9 o.3 6 0.1 6 0.3
Meanles 055 7 o.k) 13 0.4 1M1 0.5 % 0.2
Other infectious and parasitio diseases 1T G.7| 2% 0.7} 218 11l 26 .2
Wutritional deficiencies 260-269 13 0.8] 64 1.8 Tz 1.6 146 6.7
Diseases of tha rervous system and sense |
organs 320-333 % 2.2 7 6.5 M6 3.5 116 S.2
Diseases of respiratorr system 460-519 196 12.1} Lol 1%.5| 2860 14.21 176 7.9
Diseases of direstive system 520-579 0 1.2} 91 2.5 28 1.4 % 1.6
Congenital anosaliss 74C-759 14 0.9] 164 4.5{ 10 %1, 81 =6
Certain perinatal conditions® 760-779 896 53.5[1677 L6.% 104 SL.7;1116 49.3
" Iomaturity 754, 765 . 251 1%5.6| 776 2.4 s728 28.4| 4ag 22.1
Symotoms and 1ll-definsd 780-799 182 11..*| %! 0.9 % ‘EI,.; i,‘)& gg
ranal 8002 n o.7| 2% 0.7t o o .
E.othnrc:::::n i 103 6.4| 8 2.3 222 1.0 62 2.8

® Tatamma necnatorum in the Jinth Revision of the Intermational Classification of
Disesses is included under 'Certmin Conditions Originating in the Perinatal
Pariod! 77L..3, and thus the mushers of infant deaths from tetanus were not
available.

Source: Office of Rnghtrar Gounﬁa)

of deaths from five of the wix diseases for which immmization programs are recommend-
ed, are given. (Tatanus 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 deajtha could not be prevented. Immunization and oral reliydration 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 resea:mg36 ):Ls suggesting that in utero infections may lead to pre-
ﬁam deliveries and deaths due to sepsis, gmstroenteritis, etc. in the newborm.

The interrelationship of causes requires study, especially in the teaching hospi-
tala.

Respiratory diseases were responsible for 7.9 to 14.2 percent of these in-
fant deaths. The underlying causes of some nf these deaths could have been in-
fectious diseasen as meagles, whooping cough. etc. There were puzzling differ-
ences in the percentages of deaths due to nutritispal deficiency. dizeases of

the nervous system and sence organs and rongenital anomalies.
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The group, "Certain conditions originating 1 the perinatal period', is es-
pecially important in planning for the reduction of infant mortality.. In these
hospital experiences of four states. around hal? of the deaths were clasaified
in this group with the shortened title, "Certain perinatal conditions'. In the
Ninth Revision, tetanus Reonatorum 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, two categories were designated for deaths in which
immaturity was recorded:

764 Slow fetal growth and fetal malmutrition
765 Disorders relating to short gestatlon and unspecified low birth weight

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

combined as immatwrity? are given in Table 26. The State of Maharashtra had a

high proportioniof infant deaths due to immatwrity, 28.4 percent. The percent-
ages were lower and varied from 15.6 to 22.1 in the timee other hospital expe-

riences.

I? the underiying causes such as maternal infections or conditions or com-
plications of pregnancy and childbirth were directly responsible for the deaths
and were specified on the death certificates, they would have taken precedence
over the conditionms incliuded 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 Childhoo&lfl) the im-
portant underlying causes in this group of certain perinatal conditions were
maternal conditions, commlications of pregrancy, difficult labor and birth in-
jury, conditions of the placenta and cord, aud anoxic a.nd__hypo:dc conditions.
Immaturity was classed as an associated cause, the consequence of many mater-
pal 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 agssociated cause
of immaturity.

* As prematurity indicates a gestation period 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.



Table 27

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

Andhra oa, Daman
Haryana |Karnatala Maharashtra| Ori M
Cause of death, Ninth Revision® e | £ | to. % | Mo, % |16 °aa% il
Total deaths 1440 100 |%12 100 {1985 100 |8178 100 1036 100 | ¥51 100
Infactious and parasitic diseases 001-138 | 591 41.0{161 31.4] 959 LB.% 3652 Uu4.7| 457 bLb.Y] 71 20.2
Intestinal infections 001-009 212 14,71 93 18.2 Lg2 24.8/1899 23.2| 27k 26.4 22 6.3
Tuberculosis 010-018 188 13.1] 6 1.2/ 185 9.% 664 B.1] 50 4.8 15 4.3
Diphtheria 032 6 o4 6 1.2/ 59 3.0 63 0.8 20 2.8 1 o0.3
Whooping cough 033 12 0.8 - 17 0.90 23 0.3 - 2 0.6
Tetanus 037 - 33 2.3 18 2.5 59 3.0] 168 2.1 25 2.4 4 1.1
Acute poliomyelitis OL5 . ' 26 1.8 5 10| 16 0.8 69 0.8 17 1.6 2 0.6
Maasles 055 74 5.1t 16 3.1 s4 2.7 459 5.6/ 10 1.0 3 0.9
Other infectious and parasitic diseases o 2.8 17 3.3 77 3.9 7 3.8 52 s.00 22 6.3
Nutritional deficiencies 260-269 102 7.1 12 2.3} 198 10.9{ ~53 5.5 117 1.1.% 33 9.k
Diseases of tho nervous aystem and sense
organas 320~389 255 17.7| 53 10.4| 232 16.7 858 10.5| 137 13.2 34 9.7
Diseasen of rwspiratory aystem 460-519 135 9.4 92 18.0] 26 10.9/1789 2.9 106 10.2 80 22.8
Diseases of digeative system 520-579 75 5.2/ 13 2.5 720 3.9 37 4.5/ 5 L8 28 8.0
Symptoms and ill-defined 780-799 105 7.3 82 16.0] 33 1.7 291 5.6/ LO 3.9 61 17.4
Extornal causes 800-959 72 s.0 k2 8.2 60 3.0 353 L.,3] 28 2.7 11 3.
All other cauges 105 7.3l 57 11.1] 117 5.9 415 5.1} 101 9.71 33 9.4
* Ninth Revision of Intsrrational Clamsification of Digeases was used for all except State of Andhra Pradesh
and Union Texritort of Goa, Daman and Diu for which the Eighth Ravinion was used.

Source: Ofrico.of Ragint‘;r Genaraﬂ'.e? _

The pattern of causes of death of young children 1-4 years of age differs
from that in infancy. Table 27 provides tha causes of death for six areas from
the same source, Mortality Statistics of Causes of Death, 1979‘182f 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 punlication from which this material was obtaine&}S)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 40O 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 1in Andhra
Pradesh, Karnataka and Msharashtra, 13.1, 9.3 and 8.1 percent respectively were
aasigned to tuberculosis. The other five diseases for which immuaization 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 111 meacles 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 Mortalit§}9)measlea 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 2ll of India. In the 1981 Repori?z)
measies 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 Distrdict. However,
measles is probably causing many more deaths than reported. In our Investigation
of Mortalit§?1)meaales was found to be the underlying cause of 288 deaths attributed
to diarrheal disease (16.2 percent) and to 287 due to pneumonie 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
mich more serious disease in developing countries than previously recognized. Im-
mmnization programs were initiated during our Investigation. Recently, M. and.V.I.
Matha£34)stated that 34 percent of deaths from diarrheal disease in a prospective
study in Bangladesh were measles associated and that diarrhea or dy=entery was the
most cormon complication of fatal measles cases. As pointed out by thn{as) mea-
sles immunization should be included in the national immunization program. This
has been recommended in a seminar in 198&23)and also by Steinoff gg,gi?S)Foate$7)
of the Center for Disease Control in Atlanta stated recently that of ail the poten-
o " Figure 14 |  tial child health interventions,

Broad Grouns of Causes of Medically Certified measles vaccine at 9 .months of age
Deaths of Children 1-4 Years in Hospitals

of Urban Areas of Maharashtra and was the single most important inter-
Andhra Pradesh, India, 1979 vention affecting child survival.
Cause group P a0 50 In the hospital experience in
1) 1
Andhra Pradesh, 344 deaths from po-
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purmatie - These data are presented to emphasize
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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 Pradesl, 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 immmization programs are recommended.
Although the intestinat 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 mauy deaths,
17.7 percent in Andhra Pradesh and 10.5 percent in Maharashtra. Aa 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 Malharashtra has the largest numbers of medically certified deaths
in hoapitals in the Reprt of the Office of the Registrar Generai}a) Of the 29.655
infant deaths for all of India, 20,200 occurred in Maharashtra. This large exper-
ience. of hoapital deaths in Msharashtra has heen 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 Postneonatal
Causes, Ninth Revision Farly Late
= 1 year 0-6 days| 7-27 days|28 days-5 md. 6-11 moa.
No. % No. % No. % No. % No. %
Total deaths . 20 200 100 10 552 100 {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 26.1 )L 396 U6.5
Intestingl infections 001-009 276 134 75 0.7 462 18.8(1 136 27.1f 033 3u.h
Tuberculosis 010-018 178 0.9 - - 38 0.9 10 4.7
Diphtheria 032 13 0.1 - - 2 0.0 11 0.4
Whooping cough 033 . 6 0.0 - - 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 P 0.7] 206 12.0 246 5.9| 49 1.6
Acute poliomyslitis 045 2% 0. - - 5 01| &a 0.7
Measles 055 111 0.5 - - 19 0.5 92 3.1
Other infecticus and parasitic diseases 85 o.4 - - b7 14 3 1.3
Nutritional deficiencies 260-269 333 1.6 - - 29 6.2 74 2.5
Diseases of the nervous asystem and sense
organs 320-389 76 3.5 37 o.4| 90 3.7| 291 6.9 288 9.6
Diseases of respiratory system 460-519 2869 1b.2] 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 o 1.6 147 3.5 7% 2.4
Congenital anomalies 740-759 103 5.1 522 49| 180 7.3| 253 6.0| 84 3.8
Imaturity 764, 765 5728 28.4L 78k 45.31 765 3.1| 147 3.5] 32 1.1
Other perinatal conditions 760-763,766-7729|4 7208 23.% 4 200 4b.5 8 o.3 - -
Symptoms and il1l-defined 780-799 3 1.5l 53 o.5] 47 1.9| 118 2.8] 8 2.8
External causes 800-999 93 0.5 5 0.0 2 0.1 9 o.g ;; 2.6
All other causes 22 1.0 2 0.0l 22 0.9 109 2. 2.6

Source: Maharashtra. Director of Hsalth Sor'ri.c.ég})
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Figure 15

Broad Groups of Causes of Medically Certified Barly and Late Neonatal Deaths
in Hospitals of Urban Areas of Maharashtra, India, 1979
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the Maharashtra, 1280(33)inc1udes the causes of the infant deaths according to
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
verinatal eonditions 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-
centage and is evidence of the seriousmess of immaturity in the area. Congen-
jtal anomalies caused 4.9 percent and infectious and parasitic disesses only 1.6
percent. The pattern was distinctly different for the late neonatal deaths
(7-27 days). However, immaturity was the cause of 31.1 percent and infectious
and paragitic diseases for 3L4.4 percent. Eighty-eight or 3.6 percent of the deaths
were due to tetanus, 12.0 percent to septicemia and 18.8 percent to intestinal
infections.

The postneonatal period is divided in order to show the differences in the
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.
the infectious and respiratory diseases are responsible for high proportions of
the deaths (Figure 16). In addition to the intestinal infections. the six dis-
eases for which immunization programs are recommended caused 84 deaths in infants
of 28 days through 5 months and 276 in the last six months of infancy. Tubercu-
1losis and measles were responsible for 4.7 and 3.1 percent respectively of ike
deaths in this late neonatal period. Thus oral rehydration and immunization pro-
grams are needed for infants.


http:Ttic..4i

- 33 .

Figure 16

Broad Groups of Causes of Medically Certified Postneonatal Deaths in Two
Age Groups in Hospitals of Urban Areas of Maharashtra, India, 1979
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These examples of distributions of causes of deaths in hospitals of urban
areag illustrate the types of health problems. However, there may be wide dif-
ferences in the problems in the various ereas of India. Collection and inelu-
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 Iaternational Classification of Qiseasegsfg being recommended for use

in special studiesgsh) 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-workersss) 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 regardingz the fatal il1-
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 grouns of
the Ninth Revision of the International Classification of DiseaseaSGZ) Also
the causes of 2,443 infant deaths in four hospitals in urban areas of Ahmedabad,
Jhmn?g?r, Baroda uand Surat were obtained and given in a table of their publica-

tion.” " 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 €76
and in Urban Hospitals in Gujarat. India, 1981 rural Gujerat, 67

or 57.5 percent of

RAral Gujarnt | Urban Hospitals the irZant deaths
. Infant MNeo- Post- | Infant Neo- Poat .
Growp of causes natal neonatal natal neonatal occurred in the neo-
Total ic0 100 10 100 100 100 ’
Infectiocus and narsoitic disemnses 16.7 6.9 .9 22.3 7.9 ba.1 natal period (0-27
Endocrine, mutritional, metabolic .
and imumity Mnorders 1.2 8.0 15.4 1.6 01 31 . 978). In the four
Diseanmes of hlood and hlood
forming organs 1.6 0. 32| 1.7 5.2 184 Bospitals, likewise,
Diseases of respiratory systsa .5 8.6 =22.4 1.1 3.0 222 neonatal deaths ex-
DMneases of digestive systenm 1.6 1.2 2.2 3.5 1.1 7.1
Congerritsl anomalica .40 L3 2.2 b 53 3.2 ceeded nostneonatal
Certain perinatal conditions 38.5 62.0 6.3 bh7 76.0 1.8 -
. Symotoms and ill-defined 12.5 8.6 17.9 1.9 1.4 2.3 with 58.0 percent in
* Ninth R.vision of Intermational Classificaticn of Diseames.
= the naonatal period.
Source: Chndot:r&a) P :

.- _ Certain perinatal
conditions caused 62.0 percent of the neonatal deaths. In accordance with the Ninth

Revision, this group includes deaths from neomatal tetanus. In commenting on the
causes of deaths in this group, Gandotra stated that neonstal tetanus contimes to
remain a significant idller of the infant in Gujarat. Also he stated that prematur-
ity seemed to be taking a heavy toll. From his data, 30.3 percent of the neonatal
deaths were calculated to be due to prematurity. Thene percentages were lower than
for the hospitals in the uwrban area of Maharashtra, where 78.9 percent of the neo-
natal deaths were due to certain perinatal conditions and k2.7 percent to immaturity.

The infectious and parasitic. diseases wers responsible 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 rampant in Saur-
ashtra division compared to other divisions. His comment on deaths from measles in
infancy in this vrospective atudy in a rural area indicates the importance and great
need for such studies as the basis for the meaales immurization pvrogram. The rel-
atively high vercentage of deaths due to the group of endocrine. nutritional and
other disorders suggests that many deaths may have been due to nutritionml deficien-
cy in that area. This is one of the first known prospective Study of infant mortal-
ity in a rural area in which underlying causes of death were obtained and coded by
the Ninth Revision of the Intermational Classification.

U. Simﬁsl)classiﬁ.ed causes of early neonatal deaths accordingz to the Math Re-
vision of the Classification and reviewed.in detail the causmes leacing <5 deaszi.
Even though the numbers of deaths are small. %he deaths 07 causes iih ratas ave
given in Table 30 to show the causes of swcessiva =mer=alis~ <im ihis -

3 - e -
eXce — vl T2 TAT2cC.
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Pable 30 Deaths due to infectious and paragitic dis-
Causes of Early Neonatal Mortality eases included one from diarrheal disesss and
in Pune Rural Area, India one from tetanus. Of the 67 deaths, 59 (83 per-

Cause Deaths Rate*® cent were ussigned to certain perinatal condi-

Total 67 22,0
Infectious and parasitic tions and the death rate. of 19.4 per 1000 live
%fg:‘n'g;_ a8 70755, ;97 births is high. The mumber of deaths due to
“ﬁ%’mm conditions 05 19.4 immaturity (763 and 765)4in which no other cause
Imsaturity 76b,765 32 10.5 could be determined was 32 giving a2 rate of 10.5
Birth trauma 767 6 2.0
Eypaxia, birth asphyxia, per 1000 live births. Shah concluded that low
eto. 763-770 10 3.3
Other, rest of 760-779 n 3.6 birth weight was the most important factor being
T gy ti-detined | 2 0.7 present in 45 of the 67 early neonatal deaths,
* Rats per 1000 live births. the underlying cause of 32 and the aassociated

. 51)
Sourca: U. uab? 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 prospvective study in Beri and Kalanaur blocmgm)me 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 3.4 for Haryana, Punjab and Chandigarh in the tetanus survey (Table 24).
The early neonatal death rate of 18.5 due to immaturity wes very high. again
evidence of the seriousness of the problem in India. The postneonntal death rates
were 11.2 per 1000 live births for the infectious diseases and 11.2 for nutritional
deficiency. Although these experiences are not large, they are valuabls by pro-
viding death ratesly causes for neonatal and postneonatal periods-in rural areas.

In addition to infectious and Table 31

Causes of Infant Mortaliity by Age Group

parasitic diseases, respiratory dis- ™, "n. . .14 Kalanair Blocks, India

eases are responsible for high death | Infant | Neonatal Post-

. Caune** l | PFarly | Late neonatal
rates in infancy and early c¢hild-". No. Rate No. RateiNo. RateiNo. Rate
hood. -Some of these may be consid- Total |176 98.9| 65 36'5\ 53 18.5 78 43.3

. . s Infectious and parasitic:
ered terminal causes of those 111 disemses 001-139 | b0 22.5{ 10 5.6i 10 5.6/ 2@ 1.2
' Diartheal disease 009 : 22 12.41 2 1.1l 2 1.1l 18 10.1
with infectious diseases as measles, rp,iams 037 | 1810.1] 3 b.5: 8 L.s| 2 1.1
whooping cough, diphtheria or tuber- Nutritional deficisncies:
5 cous (56) 260-269 R - 1.2
culosis. Steinhoff has esti-.  Respiratory diseases | .
460-519 1 2715.2113 7.31 6 3.4) 8 4.5
m annual e ira - Congenital anomalies ‘
mated the Tespiratory mor 940~759 76,76 hg 34002 3.1: 3 1.7 1 0.5
, . : Izmturity 764,765 2.5:3318.5 7 3.9! -
tality from these underlying causes fm™< 7 L2312 1 L L3 1.1
as well as from acute resgpiratory r JSispecizzed 9235 23 7 %o s

- . ® Rate per 1000 live bir<hs,
infections. 3=Excluding measles and **Causes classifisd Yy Ninth 2evision. ITatermational Claasi-

fication of Discases.

{~
Source: {ishore. )
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tuberculosis, acuts 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
Researc£2#)for a study of the relative importance of variocus etiological agents
(bacteria, viruses, mycoplasma, fungi, chlamydia, stc.)

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 immmnology. In a paper in the World Health Forum in 1983,
Schild and Asaaad(ha)stated as follows:

'"Mankind is now on the threshold of a new era in the technology of vaccine
development and production, which stems from impmortant advances in biotech-
nology,in purticular recombinant DNA and cell fusion techniques. It offers
hope of producing vaccines for many of the diseases that are yet uncontrolled
and of develoning vaccines that are more effective.safer. and more coast-effec-
tive than those in current use.”

The important task ahead in India is to develon vital statistice with death
rates by specific causes as the basis of programs of the future. As recommended
by the UN/WHO Working Grmxé?l*)special inveatigations 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 mutritional deficiency. Many
papers indicate the role of immaturity in causing the excessive neonatal mortal-
ity. The underlying causes of immaturity are a field for intensive research. A
orovosal for studieéhégs made which would lead to satisfactory methods fo;‘col-
lecting complet® 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 inatitutions and health agencies
so that the principles for stating and classifying underlying causes become well
known. Application of the Rules for Classification would enable comparisons of
rates within the country and with other countries. Aa_recommende§}72 WHO Collab-
orating Center for Classification of Diseases ig desirable for developing a broad
educational program including teaching of internmational 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 ir infancy and childhood and 3. Complete and reliable
vital statistics in an expanding Registration Area for India.
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Summazy

In developing an update of the report on infant and child mortality in India
prepared in 1981, the ocutstanding 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 in 1984(23)supporfed immmization programs for all six dis-
eases, tuberculosis, whooping cough, diphtherdia, tetanus, measles and poliomye-
litis. Oral rehydration packets are being provided. Nutrition supplements are

given in the program of the Integrated Child Development Services and health ser-
vices are being extanded.

1. Nearly half of all deaths (47 percent) were of infants and children under 5
years of ag: in 1977. The variation in the death rates of children 0-4 years of
age was great: the death rate of 64.9 per 1000 poopulation in Uttar Pradesh was
over five times the rate of 12.6 in Kerala. The rural death rate of S4.,1 per
1000 population was 76 percent higher than the urban rate of 0.7. Excessive
mortality in infancy was in part responsible for the high death rate for chil-
dren O-4 years of age. Provision of death rates for children 1-4 years is agvis-
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 excessive, especially in the early
neonatal period, 0-6 days. The postnaonatal death rats 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 importance of collection of complete and comparable
data in a difficult and 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 hours of life. Throughout the world special atten-
tion ngeds 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 1life in accordance with
international definitions.

3. éhe 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 revorted to be
of low birth weight. less than 2500 grams, very little is known about the distribu-
tions of live births by birth weight throughout the country. In five prosvective
studies. the percentages of the live births of low birth weisht varied from 1Q a

igh e
in the rural area near Pune in the Stata of Maharasiatra to 31.2 in tha Ior<: Arso-
District of Tamil Nadu. For three of these studias. +tha Fat=tutions o7

Yeas S
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birth weights were available. The weight group. 2501-200G grams. had the largest
numbers of live births with over 4O percent in that 500 gram weight grouo 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 weightws of 2501-37000 grams ei%erience 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. ‘

4, Shahcsl) in her prospective study in the rural area near Pune found that of
3,040 1live births, 604 (19.9 percent) weighed less than 2500 grams?-100 (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 ver 1000 births for the term births of low birth
weight, intrauterine growth retardation. The latter rate was over two and one-
half times the rate for those with weights of at least 2500 grams. The findings
of Shah were compared 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 L for the Pune Study
wag 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 apmears to
be much greater in India. To analyze the multiple factors involved and their
relationship to the two risk factors, relatively large 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 pretsrm deliveries mav be

more difficult but such research is being supported in the United Stateg§0)

* Low birth weight was defined as less than 27CO zramsg ia +he MNimzh Zawsisizn o2

)
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the International Classification of Dizeases=
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5. The Survey of Infant and Childhood Mortality of the Office of the Registrar
Generailg)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. ihe 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 necded in each state,
ruch greater use of wuzvey data could be made by the provision of data on all deaths
by causes with ratea. Also, the data could be combined for the 1-4 year age group
for evaluaticn of progresa in the immmization, oral rehydration, nutrition and
other health programs. 3By utilization of medical interviewers, as in the National
Tetanus Survey, underlying causes of death could be obtained and coded according

to the Intermational 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,
;gzgfla)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 Maharashtrg33grovided infant death by causes for four age groums
which revealed the distinct problems for early and late neonatal deaths and in two
postneonatal age groups. High pronortions of neonatal deaths were due to immatur-
ity which provided additional evidence of the seriousress 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 determrination of the underlying
causes as maternal infections and conditions, compwlications of pregnancy and child-
birth, .etc. and the role of immaturity as an associated cause. Introduction of the
Rules for Clasgiflcation of the Intermational Classification would be beneficizl.

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

broad educational program including teaching in medical achools 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£?2)
Measles was found to be a serious problem from the Survey of Infant and Childhood
Mortality, hospital statistics and special studies and irmminization is justified

to vrevent deaths in infaney and childhood. The other Zour diseases Jor which inz-

’ zation programs are recommended caused deathz in shildwen 1-4 rraarz of aze and
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some deaths in infancy. Therefore these death rates as well as other data jus-

tify immunization programs. Intestinal infections were responsible for relative-
1y high provortions of deaths in the postneonatal period and in children 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 meningitis
as the basis of preventive programs. Many deaths were assigned to nutritional de-
ficiencies. These infants and young children who die from nutritional 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

. (b
new vaccines.

8. Even recognizing the selective nature of the hospital deaths in urban arees.
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 proposeggs’ 64)
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-

to provide complete and comparable

age for India.

9. A desirable goal would be to obtain death rates by causes coded by the Interma-
tional Classification of Diseases for infants and children 1-4 years of age in the
three programs: 1. Health surveys of the Office of the Registrar General. 2. Sve-

cial investigations of mortality in infancy and childhood and 3. Cocplete and re-
liable vital statistics in an Expanding Registration Area for India.
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