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Infant and Child Mortality
in India

Abstract This Subject Report exammes mfant and child mortality and their determi­

nants for India as a whole and for mdlvldual states, usmg data from the 1992-93

NatIOnal Family Health SUNey Neonatal (first month), postneonatal (age 1-11 months),

mfant (first year), and child (age 1-4 years) mortaltty are estimated, as well as the

effects of socioeconomic background charactenstlcs, demographic charactenstlcs,

and mother's health-care behavIOur, usmg mformatlon from women's birth hlstones

pertammg to chIldren born durmg the 12-yearpenod before the sUNey

Infant mortality declmed 23 percent m India between 1981 and 1990, and child

mortaltty declmed 34 percent durmg the same penod Nevertheless, mortalIty rates

are stili high Among chIldren born durmg the 12 years before the sUNey, 88 out of

1,000 are estImated to dIe dunng the f{(st year of life, and 121 are estimated to die

before reachmg age fIVe In recent years, mfant and child mortaltty have declmed m

evelJl state These declmes have been consIstently largest for child mortaltty and

smallest for neonatalmortaltty Apart from these consIstent trends, however, there are

substantIal vanatlons among mdlVldual states For example, mfant mortalIty IS less

than 40 per 1,000 m Kerala and Goa but more than 120 per 1,000 m Onssa and Uttar

Pradesh

Sex dIfferentials m mfant and chIld mortaltty reflect strong son preference m

manystates Most states exhibIt excess male mortalIty durmg the neonatalpenodbut

excess female mortaltty durmg childhood The only exceptIOns are Tamil Nadu and

Kerala In the countlJlas a whole, female childmortalIty IS 40percenthIgher than male

child mortality The sex differentIals m mfant andchIld mortality suggest that son pref­

erence and dlscnmmatlon agamst female children are velJl strong m northern states

but mlmmal or nonexistent m southern states

Among socioeconomic background charactenstlcs, urban/rural resIdence,

mother's exposure to mass medIa, and use of clean cookmg fuel are found to have

substantialunadjusted effects on mfantandchild mortality, but these effects are much

smaller when the effects of other socioeconomic vanables and basIc demographiC

factors are controlled Mother's Itteracy, access to a flush orPit tOilet, householdhead's

reltglon and casteltnbe membership, and economIc level of the household (mdlcated

by ownershIp of consumer goods) have substantial and often statIstIcally slgmflcant

adjusted effects on mfant and chIld mortaltty Both unadjusted and adjusted effects of

most of these background charactenstlcs are largest for child mortality and smallest

for neonatal mortaltty

In general, demographiC charactenstlcs have substantial adjusted effects on

mortality before age five The adjusted effects are not velJl dIfferent from the unad­

Justed effects (I e, the mtroductlon of controls makes Itttle difference) except m the

case of bIrth order and mother's age at childbirth Adjusted neonatal mortaltty de­

creases WIth mcreasmg bIrth order, whereas adjusted postneonatal and child mortal­

Ity mcrease WIth mcreasmg bIrth order The combmatlon ofeffects on neonatal mortalIty
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andpostneonatal mortality results m a V-shaped relationship between birth orderand

Infant mortality, With third-order births showing the lowest mortality Mother's age un­

der 20 at chIldbirth IS associated With much hIgher mortaltty of first-born children

Among secondand higher-orderbIrths, the relationshIp between mother's age at child­

birth and mortality IS V-shaped Children born aftera short bIrth mterval, children who

are followed by a next birth wlthm a short mterval, and children With an older slblmg

who died all experience much higher mortaltty before age fIVe than do other children

Controllmg for other vanables does notchange the effects of these factors vel}' much

Among vanables mdlcatmg mother's health-care behaVIOUr, mother's tetanus

ImmUnization durmg pregnancy has a strong aSSOCiatIOn WIth reduced neonatal mor­

tality

ThiS study proVIdes mformatlon for health planners and managers responSible

for programmes to reduce mfant and chIld mortalIty Encouraging mothers to space

btt1hs by mtervals of at least 24 months Will greatly enhance the survival of children

MInimIzing the number of bIrths to vel}' young mothers (under age 20) and aVOIding

hIgh-order births WIll also substantIally enhance survIVal chances of chIldren dunng

the first five years of life Family health programmes should emphaSize tetanus Immu­

nization for all pregnant mothers They should also Identify famIlies that have already

expertenced Infant or chIld death and should proVide them WIth intensified maternal

and child health servIces
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Preface
TIns Subject Report IS a product of the Project to Strengthen the Survey Research

CapabIhnes of the PopulatIOn Research Centres (PRe) m IndIa, more commonly

known as the PRC project A major component of thIs project IS the 1992-93 Na­

tIOnal FamIly Health Survey (NFHS) Fmdmgs from the NFHS provIde the baSIS for

thIs report

The MImstry ofHealth and FamIly Welfare (MOHFW) launched the PRC project

m 1991 The MOHFW desIgnated the InternatIOnal InstItute for PopulatIOn SCIences

(TIPS), MumbaI, as the nodal agency to prOVIde coordmatIOn and techmcal gUIdance

to the NFHS Vanous consultmg organIzatIOns collected survey data dunng 1992-93

m collaboratIOn WIth PopulatIOn Research Centres m each state BaSIC survey reports

and summary reports for IndIa as a whole and for 25 states (mcludmg DelhI, whIch

recently attamed statehood) were publIshed dunng 1994-95 The East-West Center

(Honolulu, HaWaII, USA) and Macro InternatIOnal (Calverton, Maryland, USA)

proVIded techmcal aSSIstance for all survey operatIOns The Umted States Agency for

InternatIOnal Development (USAID) proVIded fundmg for the project

Upon completIOn of the baSIC survey reports and summary reports m December

1995, the NFHS data were released to the SCIentIfIc commumty for further study As

part of thIs further research and as a contmuatIOn of the PRCINFHS project, a Sub­

Ject Reports senes has been establIshed The present Subject Report on mfant and

chIld mortalIty m IndIa IS the 11th m thIs senes

ThIs Subject Report IS a dIrect outcome of a Workshop on Determmants of

Infant and ChIld MortalIty m IndIa, held 13 November to 3 December 1996 at TIPS m

MumbaI The partICIpants were Moneer Alam (PopulatIOn Research Centre InstItute

ofEconOilllC Growth, Delln), Bashrr Ahmad Bhat (PopulatIOn Research Centre, Um­

versity ofKashmIr, Snnagar), JagdIsh Chand (PopulatIon Research Centre, HImachal

Pradesh UmversIty, ShImla), ManoJ Kumar ChattefJee (PopulatIOn Research Centre,

Lucknow UmversIty, Lucknow), RIta Gawan (PopulatIon Research Centre, Punjab

UmvefSlty, Chandlgarh), S Gunasekaran (PopulatIon Research Centre, GandhIgram

InstItute of Rural Health and FamIly Welfare Trust, TamIl Nadu), JyOtI S Hallad

(populatIOn Research Centre, J S S InstItute of Econonuc Research, Dharwad), D

R JOShI (PopulatIOn Research Centre, Mohanlal Sukhadia UmvefSlty, UdaIpur), R
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B Mehta (PopulatIOn Research Centre, Patna UmversIty, Patna), Ra]rnkant Patel

(PopulatIOn Research Centre M S Umversity of Baroda, Vadodara), An]ah Radkar

(PopulatIOn Research Centre, Gokhale Institute ofPohtIcs and EconoIDlcs, Pune), M

M Knshna Reddy (PopulatIOn Research Centre, Andhra UmversIty, Visakhapatnam),

Damodar Sahu (InternatIOnal InstItute for Population SCIences. Mumbat), M Johnson

Samuel (PopulatIOn Research Centre. Institute for SOCIal and EconoIDlc Change,

Bangalore), Seema Sharma (Population Research Centre, Centre for Research m Rural

and Industnal Development, Chandigarh), P B Sudev (PopulatIOn Research Centre,

UmversIty of Kerala, Thrruvananthapuram), Satyanarayan Swam (Populatlon Re­

search Centre, Utkal UmversIty, Bhubaneswar), R B Upadyay (InternatIOnal InstI­

tute for Populatlon SCIences, Mumbm), Arvmd Pandey (InternatIOnal Instltute for

PopulatIOn SCIences, Mumbm), Norman Y Luther (East-West Center, Honolulu). and

Mm]a KIm Choe (East-West Center. Honolulu) V Jayachandran (Research Officer.

InternatIonal InstItute for Populatlon SCIences, Mumbat) and R S Hegde (Accoun­

tant, InternatIonal InstItute for Population SCIences, Mumbat) proVIded speCIal aSSIS­

tance dunng the workshop

Gayle Yamashita, Victona Ro, JUdIth Tom. Jonathan Chow. and Noreen Tanouye

proVIded computer programIDlng and research aSSIstance for thIs report, and DaVId

Cantor proVIded helpful techmcal adVIce Robert D Retherford and Vmod Mishra

read earlIer drafts of the manuscnpt and proVIded useful comments SIdney B Westley

prOVIded edItonal aSSIstance, and Lorame N Ikeda and 0 P Sharma proVIded aSSIS­

tance WIth pnntmg and dIstrIbution
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1 Introduction
IndIa's 1992-93 NatIOnal FamIly Health Survey (NFHS) collected mformatIOn

on fertIlIty, famIly planmng, and maternal and chIld health from ever-marned

women age 13-49 The survey covered 25 states, mcludmg the former Umon

TerrItory of DelhI, WhICh has smce attamed statehood Not covered were SikkIm,

the KashmIr regIOn of the state of Jammu and KashmIr, and the smaller umon

terntones The areas covered by the survey account for 99 percent ofthe country's

populatIOn

BIrth hIstones collected from women dunng the survey proVIde mformatIOn for

the analySIS of mfant and chIld mortahty BasIc results from the survey, mcludmg

some StatIStICS on mfant and chIld mortalIty, were pubhshed m a natIOnal report and

20 state reports These statIstIcs mclude levels and trends of mortahty before age five

and chfferentials m mortahty by selected SOCIOeconOffilC, demograpluc, and health­

care charactenstics They are based on deaths that occurred dunng the five-year pe­

nod before the survey

The current report provIdes more details on mfant and cluld mortahty m india

as a whole and m the major states The mam purpose IS to estImate and mterpret

adjusted (net) effects on mfant and chIld mortalIty of SOCIOeconOffilC charactenstIcs

of mothers and households, demographIc charactenstics of chIldren, and health-care

behavIOur of mothers Understandmg the relatIOnshIps between these factors and m­

fant and ChIld mortalIty can proVIde valuable mformatIOn for SOCIal SCIentists,

polIcymakers, and health professIOnals who are concerned WIth Improvmg the sur­

VIVal of young chIldren m IndIa

Because many factors assocIated WIth vanatIons m mfant and chIld mortalIty

are mterrelated, It IS Important to attempt to Isolate the effects of mdividual vanables

Hazard regressIOn models (Cox 1972) allow us to estimate the adjusted effect of each

vanable whIle controllmg for the effects of other factors that are assocIated WIth

mfant and chIld mortalIty Because major causes of death dIffer substantially at dIf­

ferent ages, the effects on mortalIty of factors we examme are expected to be qUIte

different for chIldren of dIfferent ages The hazard models, therefore, are estImated

separately for three age mtervals the neonatal penod (first month), the postneonatal

penod (1-11 months), and chIldhood (12-59 months)
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Results from the estImated hazard models are transformed mto fa1TI1lIar mea­

sures of mortalIty, namely neonatal mortalIty, postneonatal mortalIty, mfant mortalIty

(first year of lIfe), and chIld mortalIty The effect of a factor IS presented m terms of

dIfferentIals m mortalIty between categones of that factor For example, the effect of

mother's lIteracy IS presented m the form of estImates of neonatal, postneonatal, m­

fant, and chIld mortalIty for chIldren of IllIterate and lIterate mothers, WIth all other

vanables controlled by settIng them at therr mean values m the underlymg hazard

regressIons These other vanabIes mc1ude year of chIld's bIrth, chIld's sex, mother's

age at chIldbIrth, urban/rural resIdence, household head's relIgIOn and caste/tnbe

membershIp, ownershIp of household goods, and selected housmg charactenstIcs

EstImates are presented for states as well as for the whole country The states of

IndIa dIffer WIdely m levels of mortalIty, levels of SOCIOeCOn01TI1C development, and

the strength of maternal and chIld health programmes Thus the effects of SOClOeco­

n01TI1C, demographIc, and health-care factors vary by state State-level results are

presented for all states except the small states m the northeast regIOn-Arunachal

Pradesh, Mampur, Meghalaya, Mtzoram, Nagaland, and Tnpura Because the samples

from these states are very small, mortalIty estImates are unrelIable due to large sam­

plmg errors These states are mc1uded, however, ill the analyses for IndIa as a whole

Chapter 2 descnbes the data and methods used and mc1udes descnptIve statIS­

tICS of all the vanables used m the analysIs Chapter 3 presents lIfe-table estImates of

mortalIty under age five Chapters 4 through 7 report the mam findmgs trends and

sex dIfferentIals m mfant and chIld mortalIty (Chapter 4), effects of SOCIOeCOn01TI1C

background charactenstIcs on mfant and chIld mortalIty (Chapter 5), effects of de­

mographIC charactenstIcs on mfant and chIld mortalIty (Chapter 6), and effects of

mother's health-care behaVIOur on neonatal mortalIty (Chapter 7) Chapter 8 summa­

nzes the results presented m preVIOUS chapters and dIscusses therr polIcy ImplIcatIons



2 Data and Methods

DATA

Data for the NFHS were collected m 1992-93 from a probablhty sample of 89,777

ever-marned women age 13--49 resldmg m 88,562 households All women surveyed

by the NFHS were asked to provide a complete bIrth hIstory, mcludmg sex, date of

bIrth, and SUrviVal status for each hve buth For chIldren who had died, age at death

was also collected, recorded m days for children dymg m the fust month of hfe, m

months for children dymg after the fust month but before their second bIrthday, and m

years for children dymg at later ages

A file of chIldren was created from these bIrth hIstones The record of each chIld

mcludes selected charactenstlcs of hlslher mother and household Some child-specific

vanables are extracted or generated and added to the chIld record They mclude year

of birth, sex, bIrth order, mother's age at chIldbIrth, length of precedmg bIrth mterval,

number of deceased older slblmgs, whether a followmg bIrth occurred before the sur­

vey and, If so, the length of the followmg birth mterval, surviVal status of the child at

the arne of the survey, and age at death If the child died ChIldren from mulaple bIrths

are excluded from our analysIs The umt of analysIs m thIs report IS the chIld More

than one chIld may have the same mother and same head of household

Because we must use mformaaon on chIldren of mothers age 13--49 at the arne of

survey, chIldren m our sample who were born many years before the survey do not

constItute a representaave sample but rather are biased by theu mother's age at chIld­

bIrth For example, among cluldren born 20 years before the survey, our data mclude
only those whose mothers were age 29 or younger at the tIme of theIr bIrth In order to

mImmIze tlus potentIal source of biaS, thIS analysIs IS lImIted to cluldren born m De­

cember 1979 or later Thus It mcludes all cluldren born dunng the l2-year penod

before the survey The exact duraaon of coverage vanes dependmg on the survey date,

but no cluldren born earher than 13 years and 10 months before survey are mcluded

As shown m the last column of Table 2 1, tlus subsample conSIsts of 163,316 cluldren

Chapter 7 IS based on more recent bIrths, namely 55,571 children born dunng approxI­

mately the four-year penod before the survey-bIrths smce 1 January 1988 for states
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Table 2 1 Overview of NFHS Month and year of field work, unwelghted numbers of
households and women surveyed, unwelghted number of children In the birth
histories, and unwelghted number of children In the subsample used for analysIs, by
state

Month and year of Number of Number of
field work Number of Number of children In children In

households women birth sUbsample
State From To surveyed surveyed histories for analysIs

India 4/92 9/93 88562 89777 275172 163316
North
Deihl 2/93 5/93 3,577 3,457 9,869 6040
Haryana 1/93 4/93 2735 2846 8864 5758
Himachal Pradesh 6/92 10/92 3119 2962 8516 4708
Jammu region of

Jammu and Kashmir 5/93 7/93 2839 2766 8407 4935
Punjab 7/93 9/93 3213 2995 8846 5417
Rajasthan 12/92 5/93 5014 5211 16372 10363

Central
Madhya Pradesh 4/92 8/92 5857 6254 19962 12039
Uttar Pradesh 10/92 2/93 10110 11438 40811 25130

East
Bihar 3/93 6/93 4748 5949 19072 12132
Onssa 3/93 6/93 4602 4257 12934 7892
West Bengal 4/92 7/92 4238 4322 13039 7367

Northeast
Arunachal Pradesh 5/93 6/93 961 882 2728 1973
Assam 12/92 3/93 3255 3006 10409 6501
Mampur 3/93 5/93 1086 953 3207 2022
Megalaya 4/93 6/93 992 1 137 3562 2295
M,zoram 5/93 6/93 1087 1045 3086 1826
Nagaland 5/93 6/93 1060 1 149 3576 2218
Tnpura 2/93 4/93 1139 1 100 3569 2104

West
Goa 12/92 2/93 3741 3141 8656 4144
GUJarat 2/93 6/93 3875 3832 11240 6447
Maharashtra 11/92 3/93 4063 4106 11 941 6837

South
Andhra Pradesh 4/92 7/92 4208 4276 11 517 6310
Karnataka 11/92 2/93 4269 4413 13512 7815
Kerala 10/92 2/93 4387 4332 10784 5635
Tamil Nadu 4/92 7/92 4287 3948 10693 5408

where the survey was conducted m 1992 and bIrths smce 1 January 1989 for states

where the survey was conducted m 1993 ThIS smaller subsample IS used because

data on the health-care behavIOur of mothers were collected only for these bIrths

The sample desIgn for some states IS seif-weightmg, but m other states certam

sectors of the populatIOn, such as urban areas, are over-sampled It IS, therefore, nec­

essary to use weIghts to restore the correct proportIOns All statIstIcs after Table 2 I

make use of weIghted numbers DIfferent sets of weIghts are reqUIred at the state and

natIOnal levels because samplIng fractIOns vary from state to state Thus each chIld

has two weIghts, one that IS used when the umt for tabulatIOn IS the state and another

when the umt IS the whole country A typIcal table m thIS report contams results both

for IndIa as a whole and for mdividual states In such a table, the natIonal results use
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the natIOnal weIghts, and the mdividual state results use the state-level weIghts The

sample desIgn for the survey IS discussed m more detail m the ongmal NFHS report

(lIPS 1995)
Three questIOnnaIreS were used m the NFHS-one for VIllages (admImstered

only m rural areas), one for households, and one for ever-mamed women withm

households Three data files correspond to these three questIOnnarres-the VIllage

data file, the household data file, and the mdividual data file For our analysIs, se­

lected household charactenstIcs were merged mto the mdividual data files for each

woman m a household These household charactenstics are the relIgIOn and sched­

uled-caste/tnbe membershIp of the household head, access to a flush or pIt tOilet, use

of clean cookmg fuel, and a measure of household econOIDlC status denved from the

ownershIp of selected consumer goods The chIld file used m thIS report was created

from thIs augmented mdividual data file

LIFE-TABLE AND HAZARD MODELS

FIrst, we compute cohort measures of mortalIty In other words, we follow the chIl­

dren m our subsample from bIrth and compute probabIlIties of dymg dunng consecu­

tive age mtervals, usmg the tradItional actuanal hfe-table method The lIfe-table

computatIOn uses 10 age mtervals 0 months, 1-2 months, 3-5 months, 6-8 months,

9-11 months, 12-17 months, 18-23 months, 24-35 months, 3~7 months, and 48­

59 months From these, the followmg commonly used measures of mortalIty dunng

mfancy and chIldhood are computed Results are shown and dIscussed m Chapter 3

Neonatal mortahty

Postneonatal mortalIty

Infant mortalIty

ChIld mortahty

Under-five mortalIty

The probabIlIty of dymg m the first month of lIfe

The probabIlIty of dymg m the 2nd through 11th month

The probabIhty of dymg before the first bIrthday

The condItional probabIhty of dymg between the first and

fifth bIrthday for those who survIve the first year

The probabIlIty of dymg before the fifth bIrthday

By these defmItIons, mfant mortalIty equals the sum of neonatal mortalIty and post­

neonatal mortalIty

The mam purpose of thIs report IS to measure the adjusted effect ofeach covanate

(1 e , each predictor vanable) of mortalIty, controllmg for the effects of other van­

abIes We accomplIsh thIS m Chapters 4 through 7 usmg hazard regreSSIOn, WhICh IS

a multIvanate statistIcal method for surVIval analySIS A hazard model may be thought

of as a multivarIate extenSIOn of the lIfe table, combmmg the regreSSIOn model WIth

cohort hfe-table analySIS In a hazard model we assume that the hazard rate (mstanta­

neous probabIlIty of dymg) depends on the values of the covanates The usual form
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of the relatIOnshIp between the hazard rate and the covanates IS snmlar to that of a

multIple regressIon WIth a transformed hazard functIOn as the dependent vanable

The exact mathemattcal form of the hazard model IS not gIven here Interested read­

ers may consult Retherford and Choe (1993, Chapter 8)

Tills report does not show the hazard regressIOn coefficIents Instead, we trans­

form the hazard-model results mto a sImple cross-tabulatIOn format usmg muluple

classificatton analysIs (MCA) Multtple classificatton analysIs IS analogous to com­

putmg the predIcted value of the dependent vanable for a gIven set of values of the

predIctor vanables after a regreSSIOn model IS esttmated From a hazard model, m­

stead of one dependent vanable we esttmate a lIfe table Once the hazard regressIOn

coeffIcIents are esumated, we can compute a lIfe table for any gIven set of values of

the covanates Such a set of values IS transformed mto a relauve nsk when combmed

WIth the esttmated coefficIents Then the relatIve nsk IS applIed to the baselIne lIfe

table (usmg the cohort lIfe table descnbed earlIer as the baselIne) to produce a pre­

dIcted lIfe table From the predIcted hfe table, we obtam age-specIfic mortahty rates

We produce one MCA table for each covanate m the hazard model In an MCA table,

the predIcted mortahty rate IS computed for different categones of the covanate willIe

holdmg the other predIctor vanabIes m the hazard model constant at theIr mean values

Separate hazard models are esttmated for three types of mortahty neonatal,

postneonatal, and chIld mortalIty Models for postneonatal mortalIty begm WIth esu­

mates of the condittonal probabIhty of dymg m the second through eleventh month

after bIrth among those who survIve the first month of hfe These esumates are mul­

tiphed by the probabIhty of survIvmg the first month to gIve postneonatal mortahty,

WhIch IS the probabIhty of dymg m the second through eleventh month among all

bIrths

Infant mortahty IS esttmated as the sum of neonatal mortalIty plus postneonatal

mortahty If we run a hazard model for India as a whole, we use the natIOnal means of

the vanables and the natIOnal hfe table for the MCA table computatton, If we run a

hazard model for a state, we use the means and hfe table for that state For a more

detaIled explanatIon of the use of multtple claSSIficatIOn analysIs m conJuncuon WIth

hazard models, see Retherford and Choe (1993, Chapter 8)

COVARIATES OF INFANT AND CHILD MORTALITY

We consIder a number of covanates (predIctor vanables) of mfant and chIld mortal­

Ity m thIS report They are chIld's year of bIrth, chIld's sex, a set of SOCIOeconomIC

background charactensttcs, a set of demographIC charactensucs, and a set of van­

abIes mdicatmg mother's health-care behaVIOur

Mortahty has been dechmng all over the world partly as a result of advances m

medIcal knowledge and technology as well as Improvement m hvmg condluons The
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ChIld's year of bIrth mamly captures thIS general trend m mortalIty For both bIOlogI­

cal and behavIOural reasons, mortalIty depends greatly on the age and sex of mdI­

vlduals (Urnted NatIOns SecretarIat 1988) We exarnme the effect of chIld's sex on mfant

and chIld mortalIty to see whether son preference results m sex dIfferentIals m mortalIty

ill indIa that are dIfferent from the general pattern observed m most other populatIons

Infant and chIld mortalIty are determmed by both the bIOlogIcal endowment of

chIldren at bIrth and theIr envIronment after bIrth In developmg countnes, back­

ground charactenstIcs such as mother's lIteracy, urban/rural resIdence, and house­

hold econonuc status are lIkely to affect a chIld's condItIOn at bIrth as well as ItS

enVIronment, thus affectmg mfant and ChIld mortalIty (Hobcraft, McDonald, and

Rutstem 1984, Mosley and Chen 1984, Urnted NatIons 1985, 1991, 1998)

TypIcally, a large proportIOn of neonatal mortalIty m developmg countnes IS

due to tetanus Background charactenstlcs can have strong effects on neonatal mor­

talIty by affectmg both exposure to neonatal tetanus and ItS preventIOn Exposure to

tetanus IS closely related to the lIvmg condItIons of the household, WhICh are largely

deternuned by background charactenstlcs PreventIon of tetanus can be achIeved by

antenatal ImmurnzatIon and by sanItary handlmg of the umbIlIcal cord ImmedIately

after bIrth These factors are lIkely to be related to such background charactenstIcs as

mother's lIteracy and urban/rural reSIdence

After the neonatal penod, postneonatal and chIld mortalIty are caused mamly

by chIldhood dIseases and aCCIdents Whether chIldren become III depends to some

extent on theIr nutntIOnallevel, theIr envIronment, and theIr mothers' preventIve

health-care behavIOur When they do become Ill, theIr survIval depends largely on the

knowledge and behavIOur of the adults who care for them and on theIr access to

health-care faCIlItIes These factors are related m tum to background charactenstIcs

The nsk of aCCIdent IS also closely related to background charactenstIcs (Mosley and

Chen 1984) In general, background charactenstIcs are expected to have stronger

effects on postneonatal and chIld mortalIty than on neonatal mortalIty because the

pnmary causes of death change as chIldren age, from factors related mostly to bIO­

lOgICal condItIons to factors related mostly to theIr envIronment

Some charactenstIcs of chIldren are related to mother's fertIlIty behaVIOur, such

as mother's age at chIldbIrth chIld's bIrth order and prevIOUS and followmg bIrth

Intervals These charactenstIcs are known to affect neonatal postneonatal mfant,

and chIld mortalIty m developIng countnes (Hobcraft, McDonald, and Rutstem 1985

Pallorn and MIlman 1986, Retherford et al 1989, Urnted NatIons 1994) FIrst-born

chIldren and chIldren of hIgh bIrth orders are known to expenence hIgher mortahty

than chIldren of bIrth orders two to four ChIldren born to women under age 20 and

over age 35 are known to have hIgher mortalIty than those born to mothers age 20­

34, most hkely because a woman's phYSICal condItIon IS most favorable to chIldbeanng

dunng her twentIes and early thIrtIes

,
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Short birth mtervals mcrease mortahty of chIldren m two ways ChIldren born

after a short mterval are hkely to have mothers m poor health, and such chIldren tend

to have low birthweight and mcreased chances of neonatal mortahty Short birth m­

tervals also result m faffilhes With many chIldren of slffillar ages ThiS mcreases com­

petitIOn for faffilly resources and attentIOn and also mcreases exposure to mfectIous

childhood diseases ChIldren born to faffilhes m whIch a chIld has already died are

more hkely to die m childhood than are other children, probably because the condi­

tIOns that caused the death of an older slblmg affect the newborn chdd as well

Careful momtonng of mother's health and growth of the fetus dunng preg­

nancy can Identify potentIal complIcatIOns dunng pregnancy, thus Improvmg ChIld

survival after bIrth Supplemental mtake of vltarmns and mmerals dunng pregnancy

enhances fetal growth and Improves SUrviVal chances after bIrth Furthermore, mother's

tetanus ImmumzatIOn dunng pregnancy can sharply reduce nsks of mortality due to

neonatal tetanus Also, tImely check-ups of mother and baby after bIrth can Improve

survIval chances of chddren

Maternal and chIld health servIces m India are deSigned to prOVIde baSIC health

services to vulnerable groups of pregnant women through programmes such as the

Mmimum Needs Programme, the ChIld SurvIval and Safe Motherhood Programme,

and the ReproductIve and ChIld Health Programme (lIPS 1995, Mmistry of Health

and Farmly Welfare 1998) Results m thIs report mclude estImated effects ofwomen's

health-care behaVIOur-such as antenatal VISItS, tetanus ImmUnIZation, and place of

delIvery-on neonatal mortalIty These results Will be useful both 10 evaluatmg cur­

rent maternal and chIld health programmes and m provIdmg gmdehnes for the future

MODEL SPECIFICATIONS AND DESCRIPTIVE STATISTICS

OF COVARIATES

.
In thIS analySIS, we estimate the unadjusted effect of each vanable on neonatal, post-

neonatal, and chIld mortahty usmg hazard models that mclude Just one predIctor

variable Adjusted effects of each vanable are estImated by three sets of hazard mod­

els The first set IS used to estimate adjusted effects of chIld's year of birth, chIld's

sex, and SOCIOeconomIC background charactenstIcs Chapters 4 and 5 dISCUSS the

results of these models The second set ofhazard models IS used to estImate effects of

demographic charactenstIcs, as discussed m Chapter 6 Although mother's age at

chIldbirth IS mcluded m the first set of hazard models, we do not dISCUSS ItS effect

untd Chapter 6 The thIrd set of hazard models IS used to estImate the effects of

mother's health-care behaVIOur, as dIscussed m Chapter 7

Table 2 2 shows the hst of vanables used m the first set of hazard models and

their representatIOns We combme household head's relIgIOn and caste/tnbe mem­

bershIp to create a new set of categones Because members of scheduled castes and
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Table 2 2 Variables used In the hazard models for estimating effects of year of birth,
child's sex, and background characteristics

Variable

Child s year of birth
Child's sex
Mother s age at childbirth
Residence
Mother s literacy
Religion caste/tnbe membership

Mother s exposure to mass media

TOilet facility

Type of cooking fuel

Ownership of goods score

Representation In hazard model

Quantitative vanable
One dummy vanable (male female)
Quantitative vanable (age In completed years) and Its square
One dummy vanable (urban rural)
One dummy vanable (literate Illiterate)
Three dummy vanables Indicating four categones of household

head (Hindu and neither scheduled caste nor scheduled tnbe
Hindu and either scheduled caste or scheduled tnbe Muslim
other religion)

One dummy vanable (listens to radio or watches televIsion at
least once a week does neither)

One dummy vanable (own shared or public flush or Pit tOilet
other)

One dummy vanable (electnclty gas blogas coal charcoal
kerosene other)

Quantitative vanable (sum of POints as follows 4 for car 3 each
for refngerator TV VCR/VCP motorcycle/scooter 2 each for
sewing machine sofa set fan radio/transistor bicycle 1 for
clock/watch)

scheduled tnbes are predormnantly Hmdu (94% of those m a scheduled caste and

89% of those m a scheduled tnbe), we replace two vanables mdicatmg rehgion and

caste/tnbe by a smgle vanable called "rehgIOn-caste/tnbe membershIp" ThIS van­

able has four categones (1) Hmdu and neIther scheduled caste nor scheduled tnbe

(Hmdu-non-caste/tnbe), (2) Hmdu and eIther scheduled caste or scheduled tnbe

(Hmdu-caste/tnbe), (3) Mushm, and (4) other rehgIOns ThIS sImply separates the

largest category of the ongmal rehgIOn vanable, Hmdu, mto two categones accord­

mg to whether a household head belongs to a scheduled caste or a scheduled tnbe

The other two rehgIOn categones, Mushm and other rehglOns, remam unchanged

We create a score measunng household econormc status m terms of ownershIp

of household goods by addmg the followmg pomts 4 for a car, 3 each for a refngera­

tor, a teleVIsIOn, a VCRlVCP, or a motorcycle/scooter, 2 each for a sewmg machme,

a sofa set, a fan, a radio/transIstor, or a bIcycle, and 1 for a clock/watch The maXI­

mum possIble score for a household IS 27, and the nummum possIble score IS zero

We use thIS score as an mdIcator of the standard of hvmg of the household

As mentIOned earher, separate hazard models are apphed to three age-specIfic

mortalIty measures neonatal mortahty, postneonatal mortalIty, and chIld mortalIty

Neonatal and postneonatal mortahty analyses use the 163,260 cmldren m the subsample

born m December 1979 or later for whom all predIctor vanables are defmed The

analysIs of cmld mortalIty IS based on the 138,414 cmldren from the same subsample

who survIved the fIrst year of hfe

Of course, some chIldren were sull hvmg m one of these age penods at the tIme of

the survey We cannot know whether such cmldren WIll survIVe therr current age penod
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Table 2 3 Percentage dlstnbutlon of children by year of birth, child's sex, mother's age at Childbirth, and
background charactenstlcs, for children born In December 1979 or later, by state

Year of birth Mother S age at childbirth Residence Mother
Sex IS IS IS

State 1979-83 1984-87 1988-93 male <18 18-34 >34 urban Illiterate

India 29 34 37 51 12 83 5 23 70
North
Deihl 26 33 41 53 7 90 3 92 47
Haryana 27 32 41 52 9 87 4 24 70
Himachal Pradesh 29 34 37 52 6 90 4 8 52
Jammu region 28 31 42 53 6 89 5 13 63

of Jammu and Kashmir
Punjab 28 32 39 53 4 93 3 26 57
Rajasthan 30 36 34 53 11 83 6 17 86

Central
Madhya Pradesh 31 34 35 52 13 82 5 21 79
Uttar Pradesh 28 33 39 52 8 84 8 18 81

East
Bihar 27 33 40 51 11 83 6 13 82
Orissa 28 33 39 52 12 84 4 15 67
West Bengal 31 35 34 50 17 79 4 23 59

Northeast
Assam 29 35 36 51 15 80 4 9 65

West
Goa 33 32 35 50 4 90 6 47 36
GUJarat 28 32 39 51 7 89 3 32 63
Maharashtra 29 33 38 51 18 80 2 38 54

South
Andhra Pradesh 31 36 34 50 23 75 2 25 73
Karnataka 30 34 37 51 18 79 3 29 68
Kerala 32 32 36 51 6 90 4 26 17
Tamil Nadu 32 33 35 50 10 87 3 34 52

or not In hfe table and hazard model analysIs, such cases are called 'censored', and thelf

mortalIty IS estimated statIStically For further details on handhng censored cases III hfe­

table and hazard-model analysIs, see Retherford and Choe (1993, chapters 7 and 8)

Table 2 3 gIves descnptIve statIstIcs for these vanables In the subsample we

use for hazard regreSSIOn analysIs, numbers of chIldren born dunng three tIme pen­

ods-1979-83, 1984-87, and 1988 or after-make up 29, 34, and 37 percent ofthe

sample, respectIvely FIfty-one percent of chIldren III the subsample are male, whIch

IS conSIstent WIth the normal sex ratIO The proportIOn of male chtldren tends to be

high III northern states, however, espeCially III DelhI, Jammu regIOn, Punjab, and

Rajasthan In each of these states, 53 percent of chIldren are male It IS pOSSIble that

some female chtldren are nuSSIllg from the birth hlstones III these states, espeCially If

they dIed at very young ages The proportIOn of male chIldren IS qUIte low (50 per­

cent) III West Bengal, Goa, Andhra Pradesh, and TamIl Nadu

Twelve percent of children were born to mothers under age 18 The proportIOn

of chIldren born to very young mothers IS hIghest III Andhra Pradesh, Kamataka,

Maharashtra, and West Bengal Only a small proportIOn of chIldren were born to
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Table 2 3, contmued

Region caste/tribe of head Mother IS Have Use Ownership score of
exposed access to clean of household goods

Hindu Hindu Other to mass samtary cooking
State non SC/ST SC/ST Muslim religion media tOilet fuel 0-4 5-9 10-1415-27

India 59 21 15 5 44 25 18 64 22 9 5
North
Deihl 73 7 14 6 83 83 86 16 26 28 30
Haryana 59 28 6 7 56 23 18 33 34 21 12
Himachal Pradesh 68 28 2 2 61 10 13 48 31 17 4
Jammu Region of

Jammu and Kashmir 52 22 21 5 67 14 23 37 32 20 11
Punjab 22 17 2 59 60 34 26 23 31 26 20
Rajasthan 53 40 6 2 26 17 9 67 20 9 4

Central
Madhya Pradesh 57 35 6 2 36 17 13 65 20 11 5
Uttar Pradesh 62 19 18 1 30 19 10 64 24 8 4

East
Bihar 63 16 19 1 25 14 13 75 17 5 3
Orissa 68 29 2 2 38 11 11 70 22 6 2
West Bengal 54 15 29 2 52 28 27 67 24 7 3

Northeast
Assam 43 19 34 5 33 44 5 80 13 5 2

West
Goa 63 6 7 24 83 40 46 34 25 18 23
GUJarat 67 21 10 2 48 30 32 57 25 11 7
Maharashtra 58 16 17 10 58 35 36 59 23 12 6

South
Andhra Pradesh 67 20 10 3 64 22 19 69 19 8 4
Karnataka 64 18 15 3 61 26 17 67 20 8 5
Kerala 43 6 33 18 74 69 8 58 27 9 6
Tamil Nadu 67 20 7 6 70 29 21 61 23 11 4

mothers over age 34 Just under one-fourth ofthe chIldren covered In thIS analy­

SIS hve In urban areas, and Just over three-fourths hve In rural areas A large

maJonty (70 percent) have mothers who are illiterate Eighty percent of children

hve In households where the head is HIndu, and 25 percent of these household

heads belong to a scheduled caste or a scheduled tnbe Fifteen percent of the

children hve In households where the head is Mushm and the remaInmg 5 per­
cent lIve m households where the head IS of another relIgIOn-pnmanly SIkh
BuddhIst, Jam, or ChnstIan

Somewhat less than half of the children have mothers who lIsten to radiO or

watch teleViSIOn at least once a week One-fourth hve III households that have access

to a flush or pIt tOilet, and less than one-fifth hve III households that use a relatively

clean fuel for cookmg-electncity, gas, bIOgas, coal, charcoal, or kerosene Scores

measunng household ownershIp of consumer goods are generally low Sixty-four

percent of children hve III households With a score of less than 5, only 5 percent hve

ill households With a score of 15 or higher
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Table 2 3 shows that the dlstnbutlOn of chddren by SOClOeCOnOlTIlC background

charactenstlcs vanes consIderably by state DelhI, Goa, and Maharashtra have the

largest proportlOns hvmg m urban areas In Rajasthan, BIhar, and Uttar Pradesh, more

than 80 percent of chIldren have Ilhterate mothers By contrast, only 17 percent of

chddren have IllIterate mothers m Kerala

In DelhI, HImachal Pradesh, Onssa, GUjarat, Andhra Pradesh, and TamIl Nadu,

more than two-thIrds of sample chIldren hve m households whose heads are Hmdu

and do not belong to a scheduled caste or tnbe In Punjab, Kerala, and Assam, less

than half of the sample chIldren lIve III such households The proportIOn of chIldren

hVIllg III households whose heads are HIlldu and belong to a scheduled caste or tnbe

ranges from 7 percent or less III DelhI, Goa, and Kerala to more than 25 percent III

Rajasthan, Onssa, Madhya Pradesh, Haryana, and HImachal Pradesh The propor­

tlOn of sample chIldren hvmg m Mushm households ranges from 2 percent m HImachal

Pradesh, Punjab, and Onssa to more than 20 percent m Assam, Kerala, West Bengal,

and Jammu reglOn In 10 of the 19 states, only 3 percent or less of chIldren hve m a

household whose head IS not Hmdu or Mushm In Punjab, however, thIS group IS a

majonty of 59 percent, mostly made up of chIldren hvmg m households whose heads

are SIkhs The proportlOn IS also substantlalm Goa, Kerala, and Maharashtra, rang­

mg from 10 to 24 percent Most of these household heads are ChnstIan

In DelhI and Goa, more than 80 percent of chIldren have mothers who hsten to

radlO or watch televlSlon at least once a week, whereas m BIhar, Rajasthan, and Uttar

Pradesh the proportlOn IS 30 percent or less The household charactenstIcs of access

to a flush or pIt tOIlet, use of a clean cookmg fuel, and ownershIp of consumer goods

show very large vanatlOns by state, reflectmg dIverse econOlTIlC condItIons More

than 80 percent of sample chIldren m DelhI bve m households WIth access to a flush

or pIt tOIlet, compared WIth less than 20 percent m HImachal Pradesh, Onssa, Jammu

reglOn, BIhar, Rajasthan, Madhya Pradesh, and Uttar Pradesh DelhI also has by far

the hIghest proportIon of chIldren hvmg m households that use a clean cookmg fuel,

followed by Goa, the lowest proportlOns are m Assam, Kerala, Rajasthan, Uttar

Table 2 4 Additional variables used In the hazard models for estimating effects of
demographic characteristics

Variable

Birth order

PrevIous birth Interval

Whether child has deceased
older Sibling

FollOWing birth

Representation In hazard model

Only for births of order 2 and higher four dummy vanabies
Indicating five categones (2 3 4 5 ;? 6)

Only for births of order 2 and higher one dummy vanable Indicating
whether mtervalls <24 months or not (yes no)

Only for births of order 2 and higher one dummy vanable (yes no)

A set of dummy variables Indicating monthly status of whether a
follOWing birth has occurred or not (yes no)
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Pradesh, and Onssa In Assam, Andhra Pradesh, Karnataka, Rajasthan, and the three

eastern states of BIhar, Onssa, and West Bengal, at least two-thIrds of chIldren hve

m households WIth ownership-of-consumer-goods scores of less than 5 By contrast,

m DelhI, Goa, and Punjab, at least 20 percent of chIldren hve m households WIth

scores of 15 or hIgher

The adjusted effects of demographIc charactenstIcs are estImated from hazard

models that mc1ude the vanables hsted m Table 2 2 and Table 2 4 as predIctor van­

abIes Table 2 5 shows descnptIve statIstIcs of the demographIc vanables Women

begm chIldbeanng early m India In the country as a whole, 34 percent of first-born

chIldren were born to mothers under age 18 ChIldren m thIs category range from

more than 40 percent 10 Andhra Pradesh, Assam, West Bengal, Karnataka,

Maharashtra, and Madhya Pradesh to less than 15 percent m Goa, Punjab, and Kerala

The femhty of IndIan women IS also charactenzed by rapId famIly bmldmg In the

country as a whole, one-thrrd of second and hIgher-order bIrthS occurred withm 24

months of the prevIOUS bIrth ThIs proportIOn does not vary much from state to state
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Table 2 5, contmued

Mother's age % prevIous % wIth
BIrth order at childbirth birth deceased Number

Interval older of
State 2 3 4 5 ~6 <20 20-34 ~35 <24 months SIblings chIldren

Birth order 2 or hIgher

India 31 24 17 11 17 13 80 7 33 34 118506
North
Deihl 39 26 16 8 11 8 87 5 34 23 4150
Haryana 33 26 17 10 14 11 84 5 36 32 4182
Himachal Pradesh 37 27 17 9 10 8 86 5 33 25 3253
Jammu region of Jammu 32 25 17 12 15 8 86 6 33 23 3507
and Kashmir

Punjab 38 28 17 9 8 6 90 4 37 19 3839
Rajasthan 29 28 18 12 16 12 79 8 32 25 7787

Central
Madhya Pradesh 29 24 17 12 18 15 79 6 33 38 9047
Uttar Pradesh 25 21 17 13 24 8 81 10 34 45 19464

East
Bihar 27 23 18 13 18 11 81 8 30 36 9157
Orrssa 33 25 17 10 14 13 82 5 30 37 5688
West Bengal 32 23 16 11 18 17 77 6 29 34 5320

Northeast
Assam 25 22 17 13 23 16 78 6 36 38 4938

West
Goa 41 27 16 8 9 6 86 8 31 16 2711
GUJarat 36 26 17 10 11 9 86 5 34 28 4543
Maharashtra 37 27 16 9 11 21 76 2 34 25 4761

South
Andhra Pradesh 38 28 16 9 10 24 72 3 28 26 4365
Karnataka 35 25 16 10 15 20 75 5 33 32 5573
Kerala 49 25 10 6 10 6 87 6 29 14 3501
Tamil Nadu 41 27 14 9 9 11 84 5 30 28 3574

The hazard models used to estImate the effects of mother's health-care charac­

tenstIcs on neonatal mortalIty are based on vanables ltsted m Table 2 2 plus addI­

tIOnal vanables lIsted m Table 2 6 Table 2 7 shows the percentage dIstnbution of

these addItIOnal vanables among cluJdren born dunng the four-year penod before the

NFHS In IndIa as a whole, about half of chIldren have mothers who made antenatal

VISItS to doctors or health centres, and slIghtly more than half have mothers who

receIved the recommended two doses of tetanus vaccme dunng pregnancy Level of

antenatal care vanes greatly from state to state, however In general, antenatal care IS

relatIvely good m the southern and western states and poor m most states of the

central, east, and northeast regIOns ExceptIons mc1ude West Bengal where the preva­

lence of antenatal care IS somewhat lugher than m the other eastern states States m

the north show large vanatIons m antenatal care In Dellu and Punjab the prevalence

of antenatal care IS very hIgh, but m Rajasthan It IS very low
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Table 2 6 Additional variables used In the hazard models for estimating effects of
mother's health-care characteristics

Variable

Number of antenatal VISitS by mother
Number of tetanus Injections received

dUring pregnancy
Place of delivery of child

Representation In hazard model

Quantitative variable
One dummy variable (less than two Injections two or more

Injections)
One dummy variable (medical facility home)

Table 2 7 Percentage distribution of children by additional variables Included In the

hazard models for estimating effects of mother's health-care characteristics, for
births during the four-year period before the NFHS, by state

Percent With Percent With Percent delivered Number
mother With any mother With~2 In medical of

State antenatal care tetanus injections institutions children

India 493 533 254 55571
North
Deihl 809 729 448 1987
Haryana 673 635 167 1841
Himachal Pradesh 727 472 159 1720
Jammu region of Jammu 785 688 214 1596
and Kashmir

Punjab 866 831 249 1 619
Rajasthan 239 282 11 3 3438

Central
Madhya Pradesh 363 427 160 4097
Uttar Pradesh 301 364 11 2 9615

East
Bihar 273 302 123 3799
Orissa 389 539 146 2362
West Bengal 683 700 315 2494

Northeast
Assam 443 329 11 2 2341

West
Goa 940 848 870 1425
GUJarat 51 1 631 358 2074
Maharashtra 696 714 435 2576

South
Andhra Pradesh 668 751 328 2078
Karnataka 647 692 377 2831
Kerala 973 91 1 867 1990
Tamil Nadu 781 901 636 1852

In IndIa as a whole, about three-quarters of chIldren were delIvered at home

More than half were delIvered at medIcal faCIlItIes III Kerala, Goa, and TamIl Nadu,

and nearly half were delIvered at medIcal facIlItIes III DelhI and Maharashtra

The relIabIlIty of mortalIty estImates calculated from retrospectIve bIrth hISto­

nes depends on how completely bIrths and deaths of chIldren are reported and how
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accurately the dates ofbIrth and ages at death are recorded Generally, the NFHS data

are consIdered reasonably accurate (lIPS 1995) Some notIceable exceptions wIll be

dIscussed m the course of this report The natIOnal and state NFHS reports contam

addItional detaIls about the accuracy of the data

It should be noted that the SOCIOeCOnOmIC background charactenstics used for

thIS analysIs descnbe condItions at the time of the survey, which may be dIfferent

from the condItions at the time of bIrth of each child For example, It IS pOSSIble that

women have changed theIr reSIdence and that theIr housmg charactenstics have

changed smce the bIrth of some clnldren mcluded m the analySIS For such chIldren,

the measurement ofbackground charactenstIcs WIll not be accurate, and the resultIng

effects of those charactenstIcs WIll be somewhat bIased The extent of such changes

should not be large enough, however, to senously affect the estimated relatIOnships

for populatIOns of children as a whole



3 Cohort Life-Table Estimates
of Mortality before Age Five

ThIS chapter gIves commonly used mdlcators of mortalIty before age five, based on

cohort lIfe-table computatIOns, as basIc measures of mfant and child mortalIty Cohort

lIfe tables are computed by followmg the chIldren m our subsample from bIrth and

computmg the probabIlItIes of dymg dunng consecutIve age mtervals, usmg the tradI­

tIOnal actuanal lIfe-table method The lIfe-table computatIOn uses age mtervals of 0

months, 1-2 months, 3-5 months, 6-8 months, 9-11 months, 12-17 months, 18-23

months, 24-35 months, 36-47 months, and 48-59 months As mentIoned earlIer, the

lIfe-table computatIOn IS llffilted to children born smce December 1979 We fust cal­

culate probabIlItIes of survIval (l(x) values m conventIOnal lIfe-table notatIOn) at ages

1, 3,6,9, 12, 18,24,36,48, and 60 months m terms of the number of surVIvors per

1,000 bIrths (1 e , the lIfe table radIx, 1(0), IS set to 1,000) Age-specIfIc cohort mortal­

Ity measures (deaths per 1,000) can then be computed from these probabIlItIes of

survIval as follows

Neonatal mortalIty

Postneonatal mortalIty

Infant mortalIty

Child mortalIty

Under-fIve mortalIty

1,000 -1(1)

1(1) -1(12)

1,000 -1 (12)

1,000 l' [l(12) -1(60)] / 1(12)

1,000 -1 (60)

Table 3 1 shows probabIlItIes of survIval to selected ages, and Table 3 2 shows

mortalIty for selected age mtervals estImated by cohort lIfe tables for India and for 19

states Under-fIve mortalIty IS qUIte hIgh m IndIa but vanes WIdely by state In the

country as a whole dunng the 12-year penod before the survey, 121 per 1,000 bIrths

are estImated to have dIed before age fIve In Uttar Pradesh, Madhya Pradesh, Assam,

Onssa, and BIhar, estImated under-fIve mortalIty IS even hIgher, rangmg from 137 to

166 per 1,000 bIrths By contrast, under-five mortalIty m Kerala and Goa IS less than

50 per 1,000 bIrths Other states WIth levels of under-fIve mortalIty less than 100 per

1,000 bIrthS are Punjab, Maharashtra, Jammu regIOn, DelhI, Hlma"hal Pradesh, TamIl

Nadu, and Andhra Pradesh
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Table 3 1 Life table estimates of probabilities of survival to selected ages up to age five years for births
dUring the 12 years before the NFHS, by state

Survival probability by age In months

State 0 1 3 6 9 12 18 24 36 48 60

IndIa 1000 946 936 928 919 912 903 899 891 884 879
North
Deihl 1000 956 958 951 943 936 931 929 925 923 920
Haryana 1000 955 945 937 925 918 910 905 898 894 890
Himachal Pradesh 1000 963 956 945 936 934 928 925 922 917 914
Jammu Region of Jammu 1000 965 958 951 947 943 938 934 929 926 924

and Kashmir
Punjab 1000 967 958 952 947 944 936 935 931 928 927
Rajasthan 1000 960 951 943 933 927 914 912 904 898 896

Central
Madhya Pradesh 1000 943 929 918 908 901 886 881 871 861 855
Uttar Pradesh 1000 928 915 904 891 880 866 861 850 840 834

East
Bihar 1000 943 933 924 914 902 893 888 880 870 863
Orissa 1000 934 919 904 892 873 870 869 864 859 856
West Bengal 1000 944 935 928 922 918 913 908 901 894 893

Northeast
Assam 1000 945 930 919 911 907 897 890 877 862 855

West
Goa 1000 974 969 968 965 963 961 960 957 955 955
GUjarat 1000 951 941 936 929 924 914 911 901 896 894
Maharashtra 1000 963 954 950 947 944 938 937 930 927 923

South
Andhra Pradesh 1000 951 942 934 928 924 918 917 912 904 902
Karnataka 1000 949 939 933 927 923 915 912 905 890 895
Kerala 1000 977 974 972 969 968 965 964 961 959 958
Tamil Nadu 1000 954 946 940 934 929 922 918 912 908 905

Notes Survival probabilities are expressed as numbers of survivors per 1 000 births Results are not shown for the northeastern states of

Arunachal Pradesh Mampur Meghalaya Mlzoram Nagaland and Tnpura See text

FIgure 3 1 shows estImated Infant (0-11 months) and chIld (12-59 months)

mortahty for India and for IndIVIdual states, ordered by the level of Infant mortahty

ConsIstent WIth fIndIngs In the baSIC NFHS reports, Onssa has the hIghest level of

Infant mortalIty of any state, but a relatIvely low level of chIld mortahty, rankIng fifth

from the lowest among the 19 states analysed here Assam, In contrast, has an unusu­

ally hIgh level of chIld mortahty compared WIth other states that have a sundar level

of Infant mortalIty Although some studIes have cIted factors that could explaIn the

exceptIOnally hIgh level of Infant mortalIty In Onssa (InstItute for Research In MedI­

cal StatIstICS 1993), the age pattern of mortalIty suggests that there may be some

mIsreportIng of age at death, resultIng In overestImatIOn of Infant mortalIty and un­

derest1.matIOn ofchtld mortalIty AccordIng to the hfe-table estImates for Onssa shown

In Table 3 1, the survIval rate drops by an unusually large magmtude between ages 9

and 12 months, followed by only a small drop after age 12 months ThIS suggests that

some chIld deaths that occur at ages 12-15 months are reported as Infant deaths
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Table 3 2 Life table estimates of mortality for selected age mtervals, for births
durmg the 12 years before the NFHS, by state

Neonatal Postneonatal Infant Child Under 5
State mortality mortality mortality mortality mortality

India 54 35 88 36 121
North
Deihl 35 29 64 17 80
Haryana 45 37 82 30 110
Himachal Pradesh 37 29 66 21 86
Jammu region of Jammu and Kashmir 35 22 57 21 77
Punjab 33 23 56 18 73
Rajasthan 41 33 73 33 104

Central
Madhya Pradesh 57 42 99 51 145
Uttar Pradesh 73 48 120 52 166

East
Bihar 57 41 98 44 137
Orissa 66 61 127 20 144
West Bengal 56 26 82 28 108

Northeast
Assam 55 38 93 58 145

West
Goa 26 11 37 8 45
GUJarat 49 28 77 32 106
Maharashtra 37 19 56 22 77

South
Andhra Pradesh 50 26 76 25 98
Karnataka 51 26 77 30 105
Kerala 23 9 32 10 42
Tamil Nadu 46 24 71 26 95

Note Mortality IS specllied as the number of deaths per 1 000 children at risk

occumng at ages 9-11 months, resultmg m an overestImatIOn of the mfant mortahty

rate and an underestImatIOn of the cln1d mortahty rate

Figure 3 2 shows neonatal and postneonatal mortalIty for India and for mdi­

Vidual states, ordered by the level of mfant mortahty Normally, neonatal mortalIty is

conSiderably higher than postneonatal mortality, but for Delln, Himachal Pradesh,

Rajasthan, Haryana, and Onssa, the two mortahty estImates appear unusually close

It is hkely that neonatal mortahty is underreported m these states, postneonatal mor­

talIty IS overreported, or both Neonatal mortalIty can be underreported If chIldren

who dIe durmg the neonatal penod are onntted from bIrth hlstones Postneonatal

mortality can be overreported by nnsreportIng age at death, speCifically by reportIng

deaths that occur shortly after age 12 months as occumng before 12 months

The age pattern of mortality vanes accordmg to the level of mortalIty Figure

3 3 shows hfe-table estImates of surVivors at selected ages per 1,000 births for India

and for two states Uttar Pradesh, which has the highest under-five mortality, and

Kerala, wlnch has the lowest The figure shows that mortality differences between

states are much larger at older ages than at younger ages In Uttar Pradesh the surviVal
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ratio drops steeply throughout the five-year penod, but m Kerala the SUrvIVal ratio

changes very lIttle after the neonatal penod ThIS IS as expected because many of the

nsks of postneonatal and chIld mortalIty can be reduced by Improvements m envIron­

ment and health-care behavIOur, whereas many nsks of neonatal mortalIty have ge­

netic ongms and are dIfficult to reduce

In summary, mfant and chIld mortalIty m IndIa tend to be hIgh Out of 1,000 lIve

bIrths m the country as a whole, 88 chIldren are expected to dIe dunng the fIrst year

of lIfe and 121 before reachmg age five There are large vanatIOns m mfant and chIld

mortalIty by state, partIcularly among chIldren at older ages Under-five mortalIty m

Uttar Pradesh, for example, IS nearly four times the level m Kerala Although the

NFHS data on ChIld deaths and ages at death are conSIdered very good, m some states

reportmg of deaths may not be complete, and reported ages at death may be maccu­

rate For example, neonatal mortalIty may be underreported m some states, and the

very hIgh level of mfant mortalIty m Onssa may be due partly to overestimatIOn



4 Effects of Child's Year of Birth
and Sex on Infant and Child
Mortality

In tlus chapter we exam.llle the unadjusted and adjusted effects of cluld's year of bIrth

and sex on neonatal, postneonatal, Infant, and chIld mortalIty The unadjusted effects

are estImated from hazard models that Include only the one factor under eXamInatIon

The adjusted effects are estimated from models that Include the vanable under ex­

amInation (cluld's year ofbIrth or sex) plus SOCIOeconorruc charactenstIcs and mother's

age at cluldblrth as predIctor vanables Chapter 2 prOVIdes a full descnptIon of these

vanables and theIr descnptIve statistics (Tables 2 2 and 2 3) Estimates of neonatal,

postneonatal, and Infant mortalIty are expressed as number of deaths dunng a speCI­

fIed age Interval per 1,000 bIrths Estimates of chIld mortalIty are expressed as num­

ber of deaths per 1,000 chIldren who surVIve the fIrSt year of lIfe As dIscussed In

Chapter 2, neonatal mortahty, postneonatal mortalIty, and chIld mortalIty are esti­

mated by three separate sets ofhazard models, and Infant mortalIty IS estimated as the

sum of neonatal and postneonatal mortalIty

CHILD'S YEAR OF BIRTH

The effect of chIld's year ofbIrth as estimated from a hazard model can be Interpreted

as a mortahty trend, but WIth two cautIOnary notes As dIscussed earlIer, mortalIty m

the dIstant past IS based on a somewhat biased sample due to truncatIOn of mother's
age at chIldbIrth There are also mdicatIOns that the NFHS data suffer from some

underreportmg of deaths that occurred m the past espeCially deaths of very young

chIldren These data defiCIenCIes are hkely to result In a slIght underestImatIon of any

mortalIty declIne, especIally for neonatal mortalIty In some states The unadjusted

and adjusted effects of year of bIrth are nearly IdentIcal, so we present and dIscuss

only the adjusted effects here

As shown m Table 4 1, neonatal mortalIty declIned substantIally In IndIa dunng

the 1980s (18 percent In mne years) It declmed In every state except Rajasthan,
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Table 41 Adjusted neonatal, postneonatal, mfant, and child mortality, by year of birth and by state

Year of birth

Neonatal mortality Postneonatal mortality

State 1981 1984 1987 1990 1981 1984 1987 1990

India 60" 56* 53" 49 42* 38" 33" 30*
North
Deihl 43 38" 34" 31" 28 29 29 30
Haryana 54" 49" 44" 40* 36 37 37 37
Himachal Pradesh 43 39 36 33 40* 33" 27" 22*
Jammu region of Jammu and Kashmir 46* 40* 34* 30* 35* 27" 20* 15*
Punjab 36 34 33 31 27 25 23 21
Rajasthan 40 40 41 41 29 31 34 36

Central
Madhya Pradesh 65* 60" 55* 51" 58" 47* 38* 31
Uttar Pradesh 87* 78" 70* 63" 61" 53* 46* 40*

East
Bihar 61 58 56 54 52* 45* 40" 34*
Orissa 69 67 66 64 85* 70* 58 48*
West Bengal 64" 59* 54" 49* 32* 28* 25" 22*

Northeast
Assam 58 56 55 53 42 39 37 34

West
Goa 34* 29* 25* 21* 11 11 11 11
GUjarat 56 52 48 44 29 28 27 26
Maharashtra 38 37 37 36 25" 21* 18* 16"

South
Andhra Pradesh 53 51 49 46 30 27 25 23
Karnataka 58* 53" 49* 45" 40" 31" 24" 18"
Kerala 29 25 22 20 10 9 9 8
Tamil Nadu 48 47 46 45 30 26* 23" 20*

Infant mortality Child mortality

State 1981 1984 1987 1990 1981 1984 1987 1990

India 102* 94" 86 79" 44" 38* 33" 29"
North
Deihl 71" 67" 63" 60" 16 17 17 17
Haryana 90" 85" 81" 77" 36 32 28 25
Himachal Pradesh 83P 72P 63P 55P 34 24" 18" 13
Jammu region of Jammu and Kashmir 82" 67" 55" 45 35" 25* 18" 13"
Punjab 63 59 55 52 24 20 17 14
Rajasthan 69 71 74 77 35 34 33 32

Central
Madhya Pradesh 123 107" 94" 82* 66" 55" 46 39*
Uttar Pradesh 148* 131* 117* 103* 69* 57 48* 40*

East
Bihar 113P 104P 96P 89P 54* 48* 41* 36*
Orissa 154P 137pP 123P 112P 20 20 20 20
West Bengal 96* 87" 79* 72" 34 29 25 22

Northeast
Assam 100 96 91 87 67 61 55 50

West
Goa 45" 40" 36" 32" 10 9 7 7
GUJarat 86" 80" 75" 70" 28 31 34 36
Maharashtra 62P 59P 55P 52P 27 24 21 19

South
Andhra Pradesh 83 78 74 69 34* 27" 21* 17*
Karnataka 98* 84" 73* 64" 43" 34 27" 21"
Kerala 38 35 31 28 13 11 9 7
Tamil Nadu 78P 73P 69P 65P 44 30* 21" 14"
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where It has remamed vIrtually constant As mentIOned earlIer, the Rajasthan data

may suffer from some unreported deaths, partIcularly for earlIer bIrth cohorts, whIch

would result m an underestImatIon ofmortalIty declIne The declIne m neonatal mor­

talIty IS statIstIcally sIgnIficant for IndIa and for eIght states DelhI, Haryana, Jammu

regIOn, Madhya Pradesh, Uttar Pradesh, West Bengal, Goa, and Karnataka The de­

clme IS substantIal but not statIstIcally sIgmficant m HImachal Pradesh, GUjarat, and

Kerala The states WIth the largest percentage declIne m neonatal mortalIty dunng

the 1980s are Goa, Jammu regIOn, Kerala, Uttar Pradesh, and DelhI

Postneonatal mortalIty shows a declIne of slIghtly greater magmtude than neo­

natal mortalIty For IndIa as a whole, Table 4 1 shows that adjusted postneonatal

mortalIty declIned by 29 percent m mne years (from 42 deaths per 1,000 bIrthS m

1981 to 30 deaths per 1,000 bIrths m 1990) Postneonatal mortalIty declmed m every

state except m Rajasthan, where It mcreased, and m DelhI, Haryana, and Goa, where

It remamed VIrtually constant The unexpected pattern m Rajasthan may be due to

erroneous data The declme IS statIstIcally sIgmficant for IndIa and for 10 states

HImachal Pradesh, Jammu regIOn, Madhya Pradesh, Uttar Pradesh, BIhar, Onssa,

West Bengal, Maharashtra, Karnataka, and Tanul Nadu In three other states (Punjab,

Assam, and Andhra Pradesh), the declme IS substantIal but not statIstIcally sIgmfi­

cant The states showmg the sharpest percentage declIne m postneonatal mortalIty

dunng the 1980s are Jammu regIOn, Karnataka, Madhya Pradesh, HImachal Pradesh,

andOnssa

Combmmg neonatal and postneonatal mortalIty, adjusted mfant mortalIty m

IndIa declIned by 23 percent m nme years (from 102 to 79 deaths per 1,000 bIrthS) It

Notes to Table 4 1

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressions For adjusted rates the hazard regressions Include the follOWing

control variables child s sex mother s age at childbirth and ItS square reSidence mother s literacy religion castel

tribe membership of household head mother s exposure to radiO or teleVISion and household tOilet faCilities cooking

fuel and economic level (ownership of goods) When calculating adjusted rates the control variables are set at their

mean values for the speCifiC group of children under conSideration For neonatal postneonatal and Infant mortality

rates thiS group mcludes all children In India or a speCified state who were born In December 1979 or later For child

mortality rates It mcludes all children m India or a speCIfIed state who were born m December 1979 or later and who

survived the fIrst year of life

The coeffiCient of the correspondmg variable m the underlymg hazard regression differs SignIficantly from zero at the

5 percent level

The coeffiCient of the corresponding vanable m the underlying hazard regression differs SignIficantly from zero at the

5 percent level for neonatal (first month) mortality but not postneonatal (age 1-11 months) mortality

PThe coeffiCient of the corresponding vanable In the underlying hazard regression differs SignIficantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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also dechned m most states These declmes are statistically sIgmficant for IndIa and
I

for most states

The rate of dechne m chIld mortahty IS sImIlar to the rate ofdeclme m postneo­

natal mortalIty Adjusted chIld mortahty m IndIa declIned by 34 percent m nme

years (from 44 to 29 deaths per 1,000 bIrths) The declIne IS statIstically sIgmficant

for IndIa and for eIght states HImachal Pradesh, Jammu regIOn, Madhya Pradesh,

Uttar Pradesh, BIhar, Andhra Pradesh, Karnataka, and TamIl Nadu It IS substantial

but not statIstically sIgmficant m Haryana, Punjab, West Bengal, and Assam The states

WIth the greatest percentage declme m chIld mortalIty durmg the 1980s are TamIl Nadu,

Jammu regIOn, HImachal Pradesh, Karnataka, Andhra Pradesh, and Kerala By contrast,

chIld mortalIty does not appear to have declmed m GUjarat, DelhI, or Onssa

CHILD'S SEX

In most populatIOns, male mortalIty IS hIgher than female mortalIty at almost all ages

(HelIgman 1983, Umted NatIOns Secretanat 1988) In South ASIa, however, female

mortahty IS hIgher than male mortalIty at many ages (Ghosh 1987, Office of the

RegIstrar General, IndIa 1994, Pebley and AmIn 1991, Preston 1990), especIally

dunng the postneonatal and chIldhood penods Excess female mortalIty at postneo­

natal and chIldhood ages m IndIa and other South ASIan countnes IS belIeved to

result from son preference, WhICh leads to dIfferentIal treatment of sons and daugh­

ters m tenns of food allocatIOn, preventIon of dIseases and aCCIdents, and treatment

of Illness (Umted NatIOns 1998) In IndIa, many researchers have documented eVI­

dence of son preference and dISCnmInatIOn m canng for sons and daughters (Basu

1989, Das Gupta 1987, Muhun and Preston 1991) StudIes on mfant and chIld mor­

tahty m IndIa also document large vanatlons among states m the degree of son pref­

erence and assocIated excess female chIld mortalIty (Arnold, Choe, and Roy 1998,

lIPS 1995, Mutharayappa et al 1997)

As dIscussed earlIer, bIOlogIcal dIfferences between the sexes tend to result m

hIgher male mortalIty than female mortalIty, whIle parental preference for male chIl­

dren tends to result m hIgher female mortalIty BIOlogIcal condItIons affect mortalIty

1 In Table 4 1 and subsequent tables Infant mortahty IS calculated a~ the sum of neonatal mortalIty and

postneonatal mortalIty whIch are estimated by separate hazard models and multiple claSSIfication analysIs

We Interpret the effect of a factor to be statIstically SIgnIficant at the 5 percent level If that factor IS

statIstically slgmficant for at least one model In Table 4 1 and the followmg tables an astensk (>I-)

mdlcates that the underlYing factor IS statistically SIgnIficant In both the neonatal and the postneonatal

mortalIty models An n indIcates that the underlYing factor IS statIstIcally SIgnIficant In the neonatal

mortahty model only and a P indIcates that the underlying factor IS statIstIcally SIgnIficant In the

postneonatal mortahty model only
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Figure 4 1 Percentage excess female mortality In IndIa, by age

most strongly dunng the neonatal penod, and parental care affects mortalIty most

strongly dunng early chIldhood In states WIth strong son preference, we would ex­

pect somewhat hIgher male mortalIty than female mortalIty dunng the neonatal pe­

nod and excess female mortalIty among chIldren at older ages

Our analysIs shows that there are hardly any dIfferences m unadjusted and ad­

Justed sex dIfferentIals m mortalIty, eIther for IndIa or for mmvidual states Tills IS

not surpnsmg because chIld's sex IS not correlated WIth any of the socioeconormc

charactenstIcs used as predIctor vanables m thIS analysIs Our dIscuSSIOn of sex dIf­

ferentIals WIll, therefore, be lImIted to the adjusted mortalIty estImates

FIgure 4 1 shows that female mortalIty m IndIa IS 14 percent 10werr than male

mortalIty durmg the neonatal penod, whIch IS consIstent WIth expectatIons Dunng

the postneonatal penod, however female mortahty IS 19 percent hIgher than male
mortalIty CombImng neonatal and postneonatal mortalIty mfant mortalIty shows

httle dIfference by sex Females are at the greatest dIsadvantage at ages 1-4 when

theIr nsk of dymg exceeds that of males by 40 percent

Table 4 2 shows adjusted neonatal, postneonatal, mfant, and cillid mortalIty by

sex for Inma and for 19 states The adjusted effect of cillld's sex on mfant and chIld

mortalIty vanes by chIld's age and by state Dunng the neonatal penod, male mortal­

Ity IS hIgher than female mortalIty m every state, but the extent ofthe dIfferences and

theIr statIstIcal sIgmficance vary Excess male neonatal mortalIty IS large and statIstIcally
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Table 4 2 Adjusted neonatal, postneonatal, mfant, and child mortality, by child's sex

and by state

Child s sex

Neonatal mortality Postneonatal mortality

State Femalet Male Femalet Male

India 50 58' 38 32'
North
Deihl 34 36 34 25'
Haryana 43 48 47 30'
Himachal Pradesh 33 42 34 25
Jammu region of Jammu and Kashmir 33 37 27 18'
Punjab 31 35 25 21
Rajasthan 38 43 38 29'

Central
Madhya Pradesh 53 62' 46 38
Uttar Pradesh 71 74 57 41'

East
Bihar 51 63' 45 37'
Orissa 64 68 59 63
West Bengal 54 57 25 28

Northeast
Assam 49 62' 38 37

West
Goa 21 33 11 11
GUjarat 44 54 30 25
Maharashtra 30 45' 21 18

South
Andhra Pradesh 44 56' 27 25
Karnataka 45 56' 27 25
Kerala 19 28' 8 10
Tamil Nadu 41 52' 22 26

Infant mortality Child mortality

State Femalet Male Femalet Male

India 87 90' 42 30'
North
DeIhl 68 61P 22 13'
Haryana 89 78P 43 21'
Himachal Pradesh 67 67 26 17
Jammu region of Jammu and Kashmir 60 55P 27 16'
Punjab 56 57 21 15
Rajasthan 76 71 P 41 28'

Central
Madhya Pradesh 99 100' 56 47'
Uttar Pradesh 128 115P 68 40'

East
Bihar 96 100' 54 36'
Orissa 123 130 24 16'
West Bengal 79 85 33 23'

Northeast
Assam 87 99n 60 56

West
Goa 32 44° 8 8
GUJarat 74 79 38 28'
Maharashtra 51 63° 25 19

South
Andhra Pradesh 71 81° 27 23
Karnataka 72 81° 34 27
Kerala 28 38n 9 10
Tamil Nadu 63 79n 24 28
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sIgmficant lD all states lD the south but small and not staustically sIgmficant lD all

states lD the north In other regIOns, Madhya Pradesh, BIhar, Assam, Goa, and

Maharashtra show a large and staustically sIgmficant sex differentIallD neonatal

mortalIty, whereas lD Uttar Pradesh, Onssa, and West Bengal, the sex dlfferentIalis

small and not statIsucally sIgmficant

Sex dIfferentials lD postneonatal mortalIty show contrasung patterns TamIl Nadu,

Kerala, West Bengal, and Onssa show excess male postneonatal mortalIty In all

other states, female postneonatal mortalIty IS the same as or lugher than male post­

neonatal mortahty Postneonatal mortalIty IS hIgher for females than for males lD all

northern and central states and lD BIhar lD the east The drfference IS statiStically SIgmfi­

cant lD all of these states except Hnnachal Pradesh and Punjab In the remammg states,

the sex dIfferential m postneonatal mortahty IS small and not statiStically sIgmficant

Because neonatal and postneonatal mortahty typICally have OpposIte patterns,

lDfant mortahty lD most states shows httle dIfference by sex Infant mortalIty IS sub­

stantially lugher for females lD Haryana and Uttar Pradesh but lugher for males lD

Kerala, Taml1 Nadu, and Goa

In Tarml Nadu and Kerala, chIld mortalIty IS hIgher for males than for females,

and lD Goa cluld mortahty IS Identical for both sexes As shown lD FIgure 4 2, chIld

mortalIty IS lugher for females lD all other states, although the degree of excess fe­

male mortalIty vanes wIdely-from 7 percent lD Assam to 105 percent lD Haryana

None of the states lD the southern regIOn show statistIcally sIgmficant excess female

chIld mortahty Among the five states WIth the greatest excess female chIld mortahty,

four are lD the north Haryana, DelhI, Jammu regIOn, and HImachal Pradesh Al­

though the NFHS data do not show a statIstically sIgmficant excess m female chIld

Notes to Table 4 2

Neonatal postneonatal Infant and child mortahty rates are expressed as deaths per 1 000 Infant mortahty rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortahty rates are

predicted values calculated from hazard regressions For adjusted rates the hazard regressions Include the follOWing

control vanables year of birth mother s age at chIldbirth and ItS square reSidence mother s hteracy rehglon castel

tnbe membership of household head mother s exposure to radiO or televIsion and household tOilet faclhtles cooking

fuel and economic level (ownership of goods) When calculating adjusted rates the control variables are set at their

mean values for the specific group of chIldren under consideratIOn For neonatal postneonatal and Infant mortahty

rates thiS group Includes all children In India or a specified state Who were born In December 1979 or later For Child

mortahty rates It Includes all children In India or a speCified state who were born In December 1979 or later and Who

survived the first year of hfe

tReference category In the underlying hazard regression

*The coeffiCient of the corresponding vanable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent level

"The coeffiCient of the corresponding vanable In the underlYing hazard regression differs significantly from zero at the

5 percent level for neonatal (first month) mortality but not postneonatal (age 1-11 months) mortahty

pThe coeffiCient of the corresponding vanable In the underlying hazard regression differs significantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortahty but not neonatal (first month) mortahty
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Figure 4 2 Percentage adjusted excess female child mortality, by state

mortalIty m HImachal Pradesh or Punjab, these states have unusually large propor­

tIons of male chIldren, suggestmg that some female chIldren who have dIed are rntss­

mg from the bIrth hIstones collected dunng the survey

Our results show that excess female mortalIty tends to be hIgher m northern

states, where the tradItIonal farntly system IS strongly patnarchal, than m southern

states wIth less of a patnarchal tradItIon The strong patnarchal tradItIOn m northern

IndIa mcludes customs related to mamage, lIvmg arrangements, support for elderly

parents, and funeral ntuals that assIgn many pnvIleges and dutIes exclusIvely to sons

(Arnold, Choe, and Roy 1998, Caldwell, Reddy, and Caldwell 1989, Dyson and Moore
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1983, KapadIa 1966, Karve 1965, KIshor 1995, Koemg and Foo 1992) At marnage,

dowry payments Impose a heavy fmancial burden on the parents of gIrls, whIle after

marnage WIves typICally move m WIth theIr husbands' famIlIes, weakenmg tIes wIth

theIr own parents Such customs may cause parents to desIre more sons than daugh­

ters and to dISCnmInate agamst daughters, and tills m tum may result m excess fe­

male postneonatal and chIld mortalIty

It WIll be dIffIcult to elImInate son preference and assocIated excess female

cillld mortalIty qUIckly m IndIa because long-standmg tradItlons are slow to change

Some observers have noted, however, that the degree of son preference may be de­

clmmg somewhat (VIsana 1994) Maternal and ChIld health programmes that proVIde

supplemental nutntlon and baSIC health care to all duldren, regardless of sex, may

also help reduce excess female cillid mortalIty (Pebley and AmIn 1991) In areas WIth

hIgh excess female chIld mortalIty, famIly health programmes should pay partIcular

attentIon to provIdmg baSIC health care and supplemental nutntlOn to gIrls



5 Effects of Socioeconomic
Characteristics on Infant
and Child Mortality

In thIs chapter we exannne the unadjusted and adjusted effects of SOCIOeconorruc

charactenstIcs on neonatal, postneonatal, mfant, and chIld mortalIty We estImate the

adjusted effects of socloeconorruc vanables usmg hazard models WIth the predIctor

vanables lIsted m Table 2 2 We expect that the adjusted effects of most SOCIOeco­

norruc vanables wIll be smaller than the unadjusted effects because the SOCIOeco­

norruc charactenstics we exarrune tend to be correlated WIth each other For example,

women who lIve m urban areas are more hkely to be hterate, to have access to a flush

or pIt toIlet, to use clean cookIng fuel, and to own a relatIvely large number of house­

hold goods

URBAN/RURAL RESIDENCE

In developmg countnes, hvmg condItIOns are generally worse In rural areas than m

urban areas, and health-care facIhtIes are less readIly avaIlable and tend to be of

poorer qualIty These dIfferences usually result m hIgher mfant and chIld mortahty m

rural areas than m urban areas Most of the results reported here follow thIS general

pattern, but many results are not statIstIcally SIgnIficant because NFHS samples m

urban areas tend to be small

As shown m Table 5 I, unadjusted neonatal mortahty IS hIgher m rural areas

than m urban areas m all states but Goa The unadjusted effect of urban/rural reSI­

dence IS qUIte large and statIstIcally SIgnIficant for indIa and for 12 states In the

remaInIng seven states, unadjusted neonatal mortalIty IS hIgher m rural areas than m

urban areas, but the dIfferences are not statIstIcally sIgmficant The adjusted effects

are much smaller than the unadjusted effects For IndIa as a whole, the adjusted effect

IS neglIgIble and not statIstIcally SIgnIficant It IS statIstIcally SIgnIficant In only three

states Haryana, Uttar Pradesh, and Onssa Adjusted neonatal mortalIty IS substan­

tIally hIgher m rural areas than m urban areas m Punjab and BIhar, but the dIfferences
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are not statIstIcally sIgmficant In Goa, adjusted neonatal mortalIty IS hIgher III urban

areas than III rural areas, and the dIfference IS statIstIcally sIgmficant The results for

Goa should be mterpreted WIth cautIon, however, because they are based on a very

small number of deaths due to low levels of fertIlIty and mortalIty III that state Ad­

justed neonatal mortalIty IS hIgher III urban areas than III rural areas III a few other

states, but the dIfferences are not statIstIcally sIgmficant

Unadjusted postneonatal mortalIty IS hIgher III rural areas than In urban areas III

Indta as a whole and In all states except West Bengal and Goa, where there IS no

urban/rural dtfference The dtfferences are statIstIcally sIgmficant for the country as

a whole and for mne states The adjusted effects of reSIdence on postneonatal mortal­

Ity are much smaller, however, and are statIsucally sIgmficant only III Madhya Pradesh

and Uttar Pradesh Although not staustically sIgmficant, the dtfferences In adjusted

postneonatal mortalIty by reSIdence are substantIal III DelhI and Jammu regIOn In

West Bengal, Goa, Haryana, Onssa, Assam, GUjarat, Maharashtra, Kerala, and TamIl

Nadu, adjusted postneonatal mortalIty IS hIgher In urban areas than III rural areas, but

none of these dIfferences IS staustIcally sIgmficant

Unadjusted Infant mortalIty IS hIgher In rural areas than III urban areas for Indta

and for all states except Goa, where Infant mortalIty IS hIgher In urban areas The

adjusted effects of reSIdence on Infant mortalIty are much smaller than the unad­

justed effects

The unadjusted effect of urban/rural reSIdence on chIld mortalIty IS very large

Unadjusted chIld mortalIty III IndIa IS nearly twIce as hIgh lO rural areas as lO urban

areas, and thIS dIfference IS statIsucally sIgmficant SIrnI1ar large, statIstIcally sIgmfi­

cant dIfferences are observed III mne states The adjusted effect IS much smaller For

the country as a whole, adjusted ChIld mortalIty IS only 16 percent hIgher III rural

areas than III urban areas The adjusted effect of urban/rural reSIdence on chIld mor­

talIty IS only staustIcally sIgmficant for Indta and for Rajasthan Adjusted chIld mor­

talIty IS substantIally hIgher lO rural areas than lO urban areas In Uttar Pradesh, Andhra

Pradesh, and TamIl Nadu, but results for these states are not staustIcally sIgmficant

Three general patterns emerge

1 Although there are large dtfferences lO unadjusted lOfant and chIld mortalIty be­

tween rural and urban areas, most of these dIfferences dtsappear when we control

for the effects of other vanables ThIS contrast between strong unadjusted effects

and weak adjusted effects suggests that most of the urban/rural dIfference lO lO­

fant and chIld mortalIty IS due to factors closely related to reSIdence rather than to

reSIdence Itself

2 The adjusted effect of urban/rural reSIdence on mortalIty tends to lOcrease WIth

chIld's age For IndIa as a whole, the adjusted effect of reSIdence on neonatal and

postneonatal mortalIty IS very small and not statisucally sIgmficant, whIle the

adjusted effect on chIld mortalIty IS larger and staustically sIgmficant
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Table 51 Unadjusted and adjusted neonatal, postneonatal, Infant, and child mortality, by reSIdence and
by state

ReSidence

Neonatal mortality Postneonatal mortality

Unadjusted Adjusted Unadjusted Adjusted

State Ruralt Urban Ruralt Urban Ruralt Urban Ruralt Urban

India 59 38* 54 52 39 24* 35 33
North
Deihl 41 35 37 35 42 28 41 28
Haryana 53 28* 51 32* 38 34 35 42
Himachal Pradesh 38 30 38 33 31 13* 29 24
Jammu regIon of Jammu and Kashmir 37 27 36 31 24 11* 24 11
Punjab 37 24* 36 27 25 18 23 22
Rajasthan 41 38 40 41 36 20* 34 29

Central
Madhya Pradesh 62 42- 56 62 50 22* 45 32
Uttar Pradesh 82 42* 76 57 53 31 51 37

East
Bihar 61 35- 58 48 43 29- 41 41
Orissa 70 48 69 50- 63 51 59 70
West Bengal 58 50 53 66 26 26 24 34

Northeast
Assam 56 49 55 61 39 28 37 42

West
Goa 22 33- 19 37 11 11 9 13
GUJarat 54 39- 46 55 32 20- 26 31
Maharashtra 41 31* 33 44 24 14* 17 24

South
Andhra Pradesh 55 36* 50 49 27 23 26 26
Karnataka 56 39- 50 51 30 19* 27 24
Kerala 24 22 23 26 9 8 9 10
Tamil Nadu 51 38- 44 50 25 23 22 29

Infant mortality Child mortality

Unadjusted Adjusted Unadjusted Adjusted

State Ruralt Urban Ruralt Urban Ruralt Urban Ruralt Urban

India 98 62- 89 85 42 21* 37 32
North
Deihl 83 63 79 63 19 17 17 17
Haryana 91 62" 86 74" 33 22 29 34
HImachal Pradesh 69 43P 67 58 23 8 21 20
Jammu region of Jammu and Kashmir 61 37P 60 42 23 12 22 16
Punjab 62 42" 59 50 20 13 17 21
Rajasthan 77 59P 74 69 40 14 37 20

Central
Madhya Pradesh 112 64- 101 94P 64 23- 52 48
Uttar Pradesh 134 73- 127 94* 58 31* 53 46

East
Bihar 104 63- 99 89 47 28 44 44
Orissa 133 98" 128 120" 20 16 19 27
West Bengal 84 76 77 100 31 18- 29 25

Northeast
Assam 94 78 92 103 61 36- 57 63

West
Goa 33 43" 29 50" 8 8 7 9
GUjarat 86 59* 72 87 8 8 7 9
Maharashtra 65 44* 50 68 26 18 21 24

South
Andhra Pradesh 82 59" 76 75 32 12 28 16
Karnataka 86 58- 77 76 35 22- 31 29
Kerala 33 30 31 35 11 6 10 8
Tamil Nadu 76 61" 66 79 34 15- 30 19
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3 Urban/rural resIdence tends to have a statlstlcally sIgmficant or substantlal effect

on mfant and ChIld mortalIty, after adjustmg for other factors, m those stateo;; where

mortalIty levels are hIgh

MOTHER'S LITERACY

In developmg countnes, mother's educatlonallevel, as mdicated here by lIteracy

status, tends to have a strong effect on the mortalIty of young chIldren (Govmdasamy

and Ramesh 1997, Hobcraft, McDonald, and Rutstem 1984, Mosley and Chen 1984,

Umted NatIOns 1985, 1991, 1998) LIterate mothers uo;;ually gIve bIrth to healthIer

babIes because they themselves tend to be healthIer than mothers who are IllIterate

In additlon, hterate mothers are more lIkely to provIde theIr chIldren WIth a healthy

enVIronment and nutrItlous food than are Illiterate mothers, even when other condItIons

are slmI1ar Lastly, lIterate mothers are hkely to have more mformatlon about health-care

facilitIes and to have more mfluence WIthIn the famI1y m decIdmg to take sIck chIldren

for treatment These traIts are hkelY to result m lower mortalIty of chIldren at all ages

under five (Caldwell 1994, Cleland and Kaufman 1993, World Bank 1993)

Numerous arguments support a dIrect causal relatIOnshIp between mother's lIt­

eracy and mfant and chIld mortalIty Some studIes, however, mdicate that the causal

relanonship IS not clear, but rather that mother's lIteracy IS often just a good mdicator

of other SOCIoeconOllliC factors that affect mfant and chIld mortahty dIrectly (DeSaI

and Alva 1998, Hobcraft 1993) Results reported here bear dIrectly on thIS debate

As shown m Table 5 2, the unadjusted effect of mother's lIteracy on neonatal

mortalIty IS large and posItlve for IndIa and for all states except HImachal Pradesh

Notes to Table 5 1

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressions For adjusted rates the hazard regressions Include the follOWing

control variables child s sex year of birth mother s age at childbirth and ItS square mother s literacy religion castel

tribe membership of household head mother s exposure to radiO or teleVISion and household tOilet faCilities cooking

fuel and economic level (ownership of goods) When calculating adjusted rates the control variables are set at their

mean values for the speCific group of chIldren under conSideration For neonatal postneonatal and Infant mortality

rates thiS group Includes all children In India or a speCified state who were born In December 1979 or later For child

mortality rates It Includes all chIldren In India or a speCified state who were born In December 1979 or later and who

survIved the first year of life

tReference category In the underlying hazard regression

The coeffiCient of the corresponding variable In the underlying hazard regression dIffers Significantly from zero at the

5 percent level

The coeffiCient of the corresponding variable In the underlYing hazard regression differs slgmflcantly from zero at the

5 percent level for neonatal (first month) mortality but not postneonatal (age 1-11 months) mortality

PThe coeffiCient of the corresponding variable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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Table 5 2 Unadjusted and adjusted neonatal, postneonatal, Infant, and child mortality, by mother's

literacy and by state

Mother's hteracy

Neonatal mortahty Postneonatal mortahty

Unadjusted Adjusted Unadjusted Adjusted

State IIhteratet Literate IIhteratet Literate IIhteratet Literate IIhteratet Literate

India 63 37 58 45- 44 20- 40 25-
North
Deihl 45 28 36 34 42 21- 30 29
Haryana 51 34- 48 40 44 24 41 29
Himachal Pradesh 34 41 32 44 42 19- 38 21-
Jammu region of Jammu and Kashmir 38 31 35 36 24 18 20 25
Punjab 37 29 32 34 26 20 20 27
Rajasthan 40 45 40 47 36 19- 34 27

Central
Madhya Pradesh 65 36- 62 44- 53 18- 49 23-
Uttar Pradesh 80 47- 77 56- 55 27- 52 33-

East
Bihar 59 48- 55 69 47 21- 44 30-
Orissa 70 58- 70 59 74 40- 69 46-
West Bengal 70 40- 64 46- 30 22- 27 26

Northeast
Assam 61 45- 58 50 43 29- 39 34

West
Goa 46 19- 35 22- 19 8- 12 10
GUJarat 64 31 54 41 39 15- 32 21
Maharashtra 48 27- 44 30- 28 12 23 15-

South
Andhra Pradesh 56 35- 51 45 29 19- 28 21
Karnataka 62 33- 55 42- 35 14* 31 18-
Kerala 34 22- 24 23 20 8- 12 8
Tamil Nadu 59 36- 53 40 31 19* 28 21

Neonatal mortahty Postneonatal mortahty

Unadjusted Adjusted Unadjusted Adjusted

State IIhteratet Literate IIhteratet Literate IIhteratet Literate IIhteratet Literate

India 107 57- 98 70- 49 18- 42 24-
North
Deihl 87 49- 66 63 31 10- 23 13
Haryana 95 58 89 69 41 14- 35 21
Himachal Pradesh 76 60P 70 65P 32 13- 23 19
Jammu region of Jammu and Kashmir 62 49 55 61 27 13- 20 21
Punjab 63 48 53 61 28 10- 20 16
Rajasthan 76 64P 73 74 38 15 35 26

Central
Madhya Pradesh 118 54- 111 67- 66 21 57 36-
Uttar Pradesh 135 74- 129 89* 60 27- 55 39-

East
Bihar 106 69- 98 99P 53 18* 48 28
Orissa 144 99- 139 105P 27 10- 23 14
West Bengal 100 62* 90 72" 36 19- 31 24

Northeast
Assam 104 74* 97 85 77 34- 66 45-

West
Goa 65 27- 48 32" 16 6 10 7
GUjarat 103 46- 87 62P 43 21- 36 28
Maharashtra 76 39- 68 45- 34 13- 28 17-

South
Andhra Pradesh 85 54- 79 66 32 12- 27 19
Karnataka 97 47* 87 60- 44 14 39 18
Kerala 54 29- 36 32 27 8- 20 8-
Tamil Nadu 90 54- 81 61 40 16 33 20-
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and Rajasthan, where the relationshIp IS In the OpposIte, unexpected, dIrectIOn These

results are statistically sIgmficant for India and for every state except HImachal

Pradesh, Rajasthan, Jammu regIOn, and Punjab The adjusted effect of mother's lIt­

eracy IS smaller In every case Thus part of the unadjusted effect of mother's lIteracy

on neonatal mortalIty IS due to other vanables In the model that are correlated WIth

mother's lIteracy The adjusted effect remaInS statistically sIgmficant, In the expected

dIrectIOn, for IndIa and for Madhya Pradesh, Uttar Pradesh, West Bengal. Goa,

Maharashtra, and Karnataka The effect IS substantial but not statistically sIgmficant

In Onssa, GUjarat, and TamIl Nadu Contrary to expectations, adjusted neonatal mor­

talIty IS hIgher for chIldren of lIterate mothers In Jammu regIOn, Punjab, BIhar,

HImachal Pradesh, and Rajasthan None of these dIfferences IS statIstically SIg­

mficant, however In fact, It IS very unlIkely that the true level of neonatal mortalIty

IS hIgher for chIldren whose mothers are lIterate Rather, these results are more lIkely

due to underreportIng of neonatal deaths In faffillIes where the mother IS IllIterate

Unadjusted postneonatal mortalIty IS hIgher for chIldren of IllIterate mothers

than for chIldren of lIterate mothers In India as a whole and In all states The dIffer­

ences are statIstIcally sIgmficant In every state but Jammu regIOn and Punjab These

dIfferences become much smaller after adjustIng for other SOClOeconOffilC vanables,

but they are stIll substantial for India and for most states They remaIn statIstically

sIgmficant for India and for HImachal Pradesh, Madhya Pradesh, Uttar Pradesh, Bihar,

Onssa, GUjarat, Maharashtra, and Karnataka In Haryana, Andhra Pradesh, and TamIl

Nadu, the differences are large but not statistically sIgmficant In Jammu regIOn and

Punjab, adjusted postneonatal mortalIty IS hIgher for chIldren of lIterate mothers As

WIth neonatal mortalIty, thIs unexpected result IS lIkely due to data errors

Notes to Table 52

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressIOns For adjusted rates the hazard regressions Include the follOWing

control vanables child s sex year of birth mother s age at childbirth and ItS square residence religion caste/tnbe

membership of household head mother s exposure to radiO or teleVISion and household tOilet faCilities cooking fuel

and economic level (ownership of goods) When calculating adjusted rates the control vanables are set at their

mean values for the speCifiC group of children under conSideration For neonatal postneonatal and mfant mortality

rates thiS group Includes all children In India or a speCified state who were born In December 1979 or later For child

mortality rates It Includes all children In India or a speCified state who were born m December 1979 or later and who

survived the first year of life

tReference category In the underlying hazard regression

The coeffiCient of the corresponding vanable In the underlying hazard regression differs significantly from zero at the

5 percent level

The coeffiCient of the corresponding vanable In the underlying hazard regression differs Significantly from zero at the

5 percent level for neonatal (first month) mortality but not postneonatal (age 1-11 months) mortality

PThe coefficient of the corresponding vanable In the underlYing hazard regression differs significantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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Combmmg neonatal and postneonatal mortalIty, adjusted mfant mortalIty m

IndIa IS 40 percent hIgher for chIldren of Ilhterate mothers than for chIldren of lIterate

mothers It IS also substantIally hIgher m most states

As expected, unadjusted chIld mortalIty IS hIgher for chIldren of IllIterate moth­

ers than for chIldren of lIterate mothers m IndIa and m all states, and all the dIffer­

ences are statIstIcally sIgmficant The adjusted effects are much smaller, but they

remam substantIal and statIstIcally sIgmficant for IndIa and for eIght states Madhya

Pradesh, Uttar Pradesh, BIhar, Assam, Maharashtra, Karnataka, Kerala, and Tannl

Nadu Adjusted chIld mortalIty IS also substantIally hIgher for chIldren of IllIterate

mothers m all other states except HImachal Pradesh, Jammu regIOn, and Punjab,

although these results are not statIstIcally sIgmficant

In summary, mother's lIteracy emerges as an Important factor assocIated WIth

mortalIty dunng the first five years of lIfe, especIally after the first month The unad­

Justed effects on postneonatal and chIld mortalIty are very large and statIstIcally SIg­

mfIcant 10 nearly all states, whIle the adjusted effects remam strong and statIstIcally

sIgmfIcant m about half of the states Controllmg for other vanables, mother's lIt­

eracy stIll has a substantIal and statIstIcally sIgmficant adjusted effect on neonatal,

postneonatal, and chIld mortalIty m IndIa as a whole and m Uttar Pradesh, Madhya

Pradesh, Maharashtra, and Karnataka The adjusted effect IS statIstIcally sIgmficant

for both postneonatal and chIld mortalIty m BIhar It IS sIgmficant for one age group

and substantIal but not SIgnIficant for the other two m Onssa, GUJarat, and Tannl Nadu

HOUSEHOLD HEAD'S RELIGION AND CASTEfTRIBE MEMBERSHIP

RehgIOn and membershIp m a scheduled caste or scheduled tnbe IS known to affect

many aspects of lIfe m IndIa and IS lIkely to affect levels of mfant and chIld mortalIty

as well Some of the effect of relIgIOn and caste/tnbe membershIp on mortalIty may

be due to dIfferences m hfe-style based on tradItIons and belIefs Such dIfferences

may mclude customary practIces related to chIldbIrth, mfant feedmg, and health care,

and these should have an effect on mfant and chIld mortalIty mdependently of other

vanables Part of the effect of relIgIOn and caste/tnbe membershIp on mortalIty, how­

ever, may be due to other, related, SOCIOecononnc condItIons

Table 5 3 shows unadjusted and adjusted neonatal, postneonatal, mfant, and

chIld mortalIty for four groups of chIldren, based on the relIgIOn and caste/tnbe mem­

bershIp of theIr household head Hmdu-non caste/tnbe, Hmdu-caste/tnbe, MuslIm,

and other relIgIOns ChIldren from Hmdu-caste/tnbe households have the hIghest

unadjusted neonatal mortalIty of the four groups, both m the country as a whole and

m 12 states ChIldren m MuslIm households have the hIghest unadjusted neonatal

mortalIty m SIX states ChIldren 10 households of other relIgIOns have the lowest

unadjusted neonatal mortalIty m IndIa as a whole and 10 12 states, whIle chIldren m



49

NatIOnal Famllv Health Survey Subject Repons No II

Muslun households have the lowest unadjusted neonatal mortalIty m SIX states It IS

somewhat surpnsmg that the Hmdu-caste/tnbe group has the lowest neonatal mortal­

Ity m DelhI because members of scheduled castes and tnbes generally have low so­

CIOeconOffilC status and hIgh mortalIty ThIS unexpected result may be due to the fact

that many DelhI reSIdents who are members of scheduled castes or tnbes are CIvIl

servants

The relIgIOn and caste/tnbe membershIp of the household head has a much

smaller effect on neonatal mortalIty after adJustmg for other vanables The greatest

contrast between unadjusted and adjusted effects relates to the dIfference between

the Hmdu-non caste/tnbe and the Hmdu-caste/tnbe groups The unadjusted dIffer­

ence m neonatal mortalIty between these two groups IS large and statistically sIgmfI­

cant for IndIa and for eIght states, but the adjusted difference IS not sIgmficant for

IndIa or for five of the eIght states ThIS fmdmg mdlcates that children m Hmdu­

caste/tnbe households often expenence hIgher neonatal mortalIty than other chIldren

pnmanly because they are dIsadvantaged m terms ofother vanables, such as mother's

lIteracy or household econOffilC status (mdlcated by ownership of consumer goods),

rather than because of theIr household's caste/tnbe affilIatIOn per se

Sifillar to the results for neonatal mortalIty, the Hmdu-caste/tnbe group has the

hIghest unadjusted postneonatal mortalIty m IndIa as a whole and m 15 out of 19

states ChIldren m MuslIm households have the hIghest unadjusted postneonatal

mortalIty m three states Haryana, Jammu regIOn, and Kerala The adjusted effect of

relIgIOn-caste/tnbe membership IS conSIderably smaller, but the rank ordenng of the

four groups does not change much The group WIth the hIghest postneonatal mortal­

Ity remams the same after adJustmg for other vanables m all but four states

In the country as a whole and m 13 states, chIldren m households whose heads

belong to other relIgIOns have the lowest unadjusted postneonatal mortalIty ChIldren

from MuslIm households have the lowest unadjusted postneonatal mortalIty m three

states, and chIldren from Hmdu-non caste/tnbe households have the lowest unad­

Justed postneonatal mortalIty m two states Adjustment for other vanables omy changes

the rankmg m two states Uttar Pradesh and Karnataka

Combmmg neonatal and postneonatal mortalIty mfant mortalIty m IndIa IS hIgh­

est among the Hmdu-caste/tnbe group, followed by Hmdu-non caste/tnbe, MuslIm

and other relIgIOns There are some vanatIOns m thIS rankmg, however at the state

level The dIfferences m adjusted mortalIty are substantially smaller than the dIffer­

ences m unadjusted mortalIty, espeCially the dIfference between the Hmdu-caste/

tnbe group and the Hmdu-non caste/tnbe group

ChIldren from Hmdu-caste/tnbe households have the hIghest unadjusted chIld

mortalIty m India and m 14 states AdJustmg for other vanables has lIttle effect on the

rankmg of the four groups except to reduce the dIfference between the Hmdu-caste/

tnbe and the Hmdu-non caste/tnbe groups The Hmdu-caste/tnbe group has the hIghest
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Table 5 3 UnadJusted and adJusted neonatal, postneonatal, Infant, and chIld mortality, by household
head's religion and membership In a scheduled caste or scheduled tribe and by state

Religion and casteltrlbe membershIp of household head

Unadjusted Adjusted

Hindu, not Hindu, Other Hindu, not Hindu, Other
SC or STt SC or ST Muslim religion SC orSTt SCorST Muslim religion

Neonatal mortality

India 54 64" 48" 33" 55 56 50" 40
North
Deihl 36 19 55" 20 36 16" 48 26
Haryana 42 52 54 37 43 48 55 41
Himachal Pradesh 37 37 43 27 37 38 47 31
Jammu region of Jammu and Kashmir 35 30 44 29 36 30 41 33
Punjab 32 42 10 32 38 40 9 31
Rajasthan 39 48" 22" 17 39 48" 22" 18

Central
Madhya Pradesh 59 59 44 33 61 54 52 46
Uttar Pradesh 76 87" 54* 34* 75 77 61- 45
East
Bihar 53 69- 59 62 53 66- 61 66
Orissa 69 62 54 60 71 57- 55 64
West Bengal 52 75* 57 38 55 64 54 43

Northeast
Assam 55 53 62 27- 57 51 61 28-

West
Goa 32 73- 29 12- 32 46 20 15*
GUJarat 49 61- 40 9 50 51 46 16
Maharashtra 36 46 31 38 38 38 32 40

South
Andhra Pradesh 50 71- 23- 59 50 65* 26* 58
Karnataka 51 63 41 32 51 58 42 42
Kerala 23 28 29 16 24 24 28 17
Tamil Nadu 46 63* 20* 50 47 53 23 56

Postneonatal mortality

IndIa 34 45* 30* 20- 35 39- 30- 25-
North
Deihl 30 41 34 8- 31 33 26 13
Haryana 35 43 47 21 39 38 38 23
Himachal Pradesh 27 34 29 17 29 30 26 20
Jammu region of Jammu and Kashmir 20 22 27 14 20 22 26 17
Punjab 23 29 28 21 27 24 33 21
Rajasthan 33 38 20 5 34 35 20* 6

Central
Madhya Pradesh 41 51- 17- 35 43 44 24* 45
Uttar Pradesh 47 65- 38 29 48 58" 39" 40

East
Bihar 38 48 44 39 39 44 44 42
Orissa 58 74* 32 22 61 65 32 23
West Bengal 25 30 27 14 27 27 26 16

Northeast
Assam 36 41 41 24 38 38 39 24

West
Goa 13 39- 7 6 13 24 5 8
GUJarat 26 41- 17 17 27 33 19 30
Maharashtra 22 25 9- 20 23 20 10- 21

South
Andhra Pradesh 26 32 23 9 27 30 25 9
Karnataka 24 35- 26 22 25 31 27 31
Kerala 5 6 16- 13- 5 5 16* 14*
Tamil Nadu 24 28 18 23 25 23 20 27
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Table 5 3, contmued

Religion/caste tribe membership of household head

Unadjusted Adjusted

Hindu, not Hindu, Other HIndu, not Hindu, Other
SC or STt SC or ST Muslim religion SC or STt SCorST Muslim religion

Infant mortality

India 89 109* 77* 54* 90 95P 80* 65*
North
Deihl 66 60 90" 28P 68 49" 75 39
Haryana 78 96 101 59 82 86 93 64
HImachal Pradesh 65 72 73 44 66 68 73 51
Jammu regIon of Jammu and KashmIr 55 53 72 43 57 51 66 50
Punjab 55 71 38 53 65 64 42 52
Rajasthan 72 85" 43" 23 73 83" 42* 24

Central
Madhya Pradesh 100 110P 61P 68 103 98 76P 91
Uttar Pradesh 123 151* 92* 63" 123 136P 100* 85

East
Bihar 92 117" 103 101 93 111" 105 107
Orissa 127 135P 85 82 132 122" 87 87
West Bengal 77 105" 84 52 82 92 80 59

Northeast
Assam 91 94 103 51" 94 90 100 52"

West
Goa 45 112* 36 19" 45 70 25 23"
GUJarat 75 103* 57 26 77 84 65 46
Maharashtra 58 71 40P 58 60 58 42P 60

South
Andhra Pradesh 76 102" 45" 68 77 95" 51" 67
Karnataka 75 98P 67 54 76 88 69 72
Kerala 28 34 46P 28P 29 29 43P 30P
Tamil Nadu 70 91" 38" 73 47 53 23 56

Child mortality

India 33 51* 32 25* 35 42* 33 32
North
Deihl 19 19 15 6 19 13 11 12
Haryana 25 48* 36 21 27 40* 27 22
Himachal Pradesh" 19 32* 3 21 28 2
Jammu regIon of Jammu and KashmIr 19 26 27 5 21 24 22
Punjab 12 18 28 21 16 13 29 21
Rajasthan 30 44* 24 8 31 40* 26 11

Central
Madhya Pradesh 48 73* 11* 71 51 60 18* 103*
Uttar Pradesh 50 75* 40* 32 51 65* 42 52

East
Bihar 41 54* 46 22 43 50 45 24
Orissa 16 36* 21 12 17 31* 19 11
West Bengal 23 39* 34* 28 24 32 33 32

Northeast
Assam 46 71* 68* 69 52 68 59 70

West
Goa 9 6 31* 5 8 3 29 6
GUjarat 34 44 15* 13 35 36 15* 22
Maharashtra 20 35* 14 44* 21 28 13 43*

South
Andhra Pradesh 24 37* 21 6 24 29 30 6
Karnataka 31 40 24 11 31 35 25 16
Kerala 10 11 10 8 11 8 9 9
TamIl Nadu 25 40* 12 26 26 30 16 32
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adjusted chIld mortalIty m the country as a whole and m mne states, the Mushm and

other-relIg10n groups each have the h1ghest adjusted chtld mortahty m four states,

and the Hmdu-non caste/tnbe group has the h1ghest adjusted chtld mortalIty m two

states The other-rehglon group has the lowest adjusted chtld mortahty m Indta and

m seven states, the MuslIm group has the lowest adjusted chtld mortalIty m seven

states, the Hmdu-caste/tnbe group has the lowest adjusted chtld mortaltty m three states,

and the Hmdu-non caste/tnbe group has the lowest adjusted chIld mortaltty m two states

Thus the effect on mortalIty of rehglOn and scheduled caste/tnbe membersh1p

vanes accordmg to chtld's age Dunng the neonatal penod, relIglOn has a substanttal

adjusted effect on mortalIty, but scheduled caste/tnbe membersh1p does not In the

country as a whole and m several states, the d1fferences m adjusted neonatal mortal­

Ity between the two Hmdu groups tend to be smaller than the dIfferences between

these groups and the other two rehglOus groups Dunng the postneonatal and chIld­

hood penods, by contrast, the adjusted effect of scheduled caste/tnbe membersh1p 1S

strong, reflected m relattvely large dIfferences between the two Hmdu groups

The substanttal effect of relIglOn on adjusted neonatal mortahty calls for an m­

depth mvesttgatton of customs related to chtldb1rth and care of newborns For ex­

ample, It 1S poss1ble that some pract1ces common among Hmdus are assoctated w1th

mcreased nsk of neonatal tetanus The three relIglOus groups, excludmg the Hmdu­

caste/tnbe group, do not dIffer much m adjusted ch1ld mortal1ty m the country as a

whole, but vanatlOns are observed m most states Some of these state vanatlOns need

to be mterpreted WIth cautlOn because sample Slzes for some rehgtous groups are small

Notes to Table 53

SC =scheduled caste ST =scheduled tnbe

Neonatal postneonatal mfant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressIOns For adjusted rates the hazard regressions mclude the followmg

control vanables child s sex year of birth mother s age at childbirth and ItS square reSidence mother's literacy

mother s exposure to radiO or televIsion and household tOilet faCilities cookmg fuel and economic level (ownership

of goods) When calculatmg adjusted rates the control vanables are set at their mean values for the speCIfic group

of children under conSideration For neonatal postneonatal and Infant mortality rates thiS group mcludes all children

m India or a specified state who were born m December 1979 or later For child mortality rates It mcludes all children

In India or a specified state who were born In December 1979 or later and who survived the first year of life

tReference category m the underlymg hazard regression

The coeffiCient of the corresponding vanable m the underlymg hazard regressIOn differs Significantly from zero at the

5 percent level

The coeffiCient of the corresponding vanable m the underlying hazard regressIOn differs Significantly from zero at the

5 percent level for neonatal (first month) mortality but nol postneonatal (age 1-11 months) mortality

"The coefficient of the corresponding vanable m the underlymg hazard regression differs Significantly from zero at the

5 percenllevel for postneonalal (age 1-11 monlhs) mortalily but not neonatal (lirst monlh) mortality

In Himachal Pradesh respondents m the other religion category were too few for a reliable estimation of child

mortality so thiS stale was excluded from the analysIs of child mortality
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Some of the dIfferences m postneonatal and child mortalIty related to member­

ship m a scheduled caste or tnbe can be explamed by dIfferences mother SOCIOeco­

norrnc charactenstIcs, such as mother's lIteracy, access to a flush or pIt tOilet, use of

a clean cookmg fuel, or ownership of household goods Nevertheless, substantial

dIfferences remam that are not explamed by these other vanables These results call

for further study on scheduled caste/tnbe customs related to chIld care

MOTHER'S EXPOSURE TO MASS MEDIA

Other thmgs bemg equal, a mother's exposure to radio and televIsIOn may reduce the

mortalIty ofher children because women who are exposed to mass medIa are lIkely to

have access to mformatIOn on health-care serVIces and ways of enhancmg maternal

and child health Mother's exposure to mass medIa may also act as an mdicator of the

econorrnc status of the household In this analysIs, a woman IS consIdered to be ex­

posed to mass medIa If she lIstens to radio or watches televIsIOn at least once a week

Table 54 shows unadjusted and adjusted mortalIty accordmg to mother's expo­

sure to mass medIa Unadjusted neonatal mortalIty exhIbIts the expected relatIOn­

ship It IS hIgher for chIldren whose mothers are not exposed to mass medIa m IndIa

as a whole and m all states except Rajasthan These results are statIstically sIgmficant

for IndIa and for 11 states After adJustmg for other SOCIOeconorrnc factors, the effect

of mother's mass medIa exposure IS much smaller and IS not statistically sIgmficant

m IndIa or m most states The only state where mother's exposure to mass media has

a statistically sIgmficant adjusted effect m the expected dIrectIOn IS HImachal Pradesh

In Rajasthan and Tarrnl Nadu, the adjusted effect IS statistically sIgmficant but m the

unexpected dIrectIOn neonatal mortalIty IS higher for children whose mothers are

exposed to mass medIa

The unadjusted effects of mother's medIa exposure on postneonatal mortalIty

are m the expected dIrection for IndIa and for all states except Tarrnl Nadu and Andhra

Pradesh These results are statistIcally sIgmficant for IndIa and for 12 states The

adjusted effects tend to be much smaller and are only statistically sIgmficant for IndIa

and for TamIl Nadu In the country as a whole, cluldren of mothers who are not
exposed to mass media have hIgher postneonatal mortalIty but In TamIl Nadu the

OppOSIte pattern IS observed ThIs unexpected result for TamIl Nadu IS not easIly

explaIned

Comb1ll1ng neonatal and postlIeonatal mortalIty, the unadjusted effect ofmother's

exposure to mass medIa on mfant mortalIty IS large for IndIa and for most states, but

the adjusted effect IS small In IndIa as a whole, mfant mortalIty IS slIghtly hIgher for

children whose mothers are not exposed to mass medIa after adjustIng for other so­

CIOeconorrnc factors AgaIn, TamIl Nadu shows an unexpected result, WIth higher

Infant mortalIty among chIldren whose mothers are exposed to mass medIa



54

NatIOnal Family Health Survey Subject Reports No 11

Table 5 4 Unadjusted and adjusted neonatal, postneonatal, mfant, and child mortality, by mother's

exposure to radio or televIsion and by state

Mother listens to radio or watches teleVIsion at least once a week

Neonatal mortality Postneonatal mortality

Unadjusted Adjusted Unadjusted Adjusted

State Not Yes Not Yes Not Yes Not Yes

India 61 45* 55 52 43 26* 36 33*
North
Deihl 59 31* 45 33 47 26* 26 30
Haryana 47 44 40 50 42 33 35 39
Himachal Pradesh 41 35 46 33* 35 26 28 30
Jammu region of Jammu and Kashmir 39 34 37 34 26 20 23 21
Punjab 39 30* 33 33 32 18* 26 21
Rajasthan 38 47* 38 49* 36 25* 32 34

Central
Madhya Pradesh 64 47* 58 56 49 32* 41 44
Uttar Pradesh 80 58* 74 69 53 38* 47 50

East
Bihar 60 49* 55 62 46 28* 41 41
Onssa 67 65 64 70 68 50* 58 65
West Bengal 65 49* 58 54 29 24 27 26

Northeast
Assam 58 50 54 59 42 30* 38 36

West
Goa 38 24* 28 26 17 10 11 11
GUJarat 64 37* 52 45 39 19* 30 25
Maharashtra 42 34 34 39 25 16* 18 20

South
Andhra Pradesh 59 45* 51 49 26 26 23 28
Karnataka 59 46* 49 52 34 22 27 26
Kerala 29 22 23 23 14 8* 9 9
Tamil Nadu 48 45 37 51* 22 25 17 28

Infant mortality Child mortality

Unadjusted Adjusted Unadjusted Adjusted

State Not Yes Not Yes Not Yes Not Yes

India 105 71* 91 85P 48 24* 38 33
North
Deihl 106 58* 71 63 27 15* 13 18
Haryana 89 77 75 89 44 22* 37 25
Himachal Pradesh 76 61 74 62" 36 14* 26 18
Jammu region of Jammu and Kashmir 65 54 61 55 34 16* 25 19
Punjab 71 48* 59 54 31 13 17 18
Rajasthan 74 72* 70 84" 37 24 33 36

Central
Madhya Pradesh 112 79* 99 100 68 32* 52 50
Uttar Pradesh 132 96* 121 119 60 36* 51 52

East
Bihar 106 77* 96 103 52 26* 44 42
Orissa 134 115P 122 135 22 16 17 26
West Bengal 94 72" 85 80 32 24 26 29

Northeast
Assam 100 80P 92 95 81 29* 68 41

West
Goa 55 34" 40 37 17 7* 11 8
GUJarat 103 56* 82 70 42 25* 33 32
Maharashtra 67 49P 53 59 33 16* 25 20

South
Andhra Pradesh 85 71" 74 77 26 24 18 29*
Karnataka 94 68* 76 77 41 25 30 30
Kerala 44 29P 32 32 19 8 15 8
Tamil Nadu 71 70 54 79* 33 23 22 28
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Unadjusted chIld mortahty IS consIstently hIgher for chIldren whose mothers

are not exposed to mass medIa than for other chIldren ThIs effect IS statIstIcally

sIgmficant for IndIa and for all states except Onssa, West Bengal, Andhra Pradesh,

and TamIl Nadu The adjusted effect on chIld mortalIty IS much smaller than the

unadjusted effect and IS only statIStIcally sIgmficant (and m the expected dIrectIOn)

for IndIa and for Assam In the country as a whole, mother's exposure to radIO or

televlSlon has a shghtly stronger adjusted effect on chIld mortahty than on eIther

neonatal or postneonatal mortalIty In Andhra Pradesh, the adjusted effect IS statIstI­

cally SIgnIficant but m the unexpected drrectIOn

For IndIa, the adjusted effect of mother's exposure to mass medIa IS neghgible

for neonatal mortalIty, small but statIstIcally SIgnIficant for postneonatal mortahty,

and shghtly larger and statIstIcally sIgmficant for chIld mortahty Thus the effects of

mother's exposure to mass medIa on mortahty at VarIOUS ages are qUIte SImIlar to the

effects of urban/rural reSIdence

ACCESS TO A FLUSH OR PIT TOILET

Access to a flush or pIt tOIlet IS potentIally a very Important determInant of mfant and

chIld mortahty m developmg countnes ChIldren m households that lack such access

could have hIgher exposure than other chIldren to dIseases such as tetanus and dIges­

tIve dIsorders (Puffer and Serrano 1978, Umted NatIOns 1985)

As shown m Table 5 5, unadjusted neonatal mortahty IS hIgher for chIldren m

households that do not have access to a flush or pIt tOIlet, both m IndIa as a whole and

m all states The dIfference IS statIstIcally SIgnIficant for indIa and for all states except

Notes to Table 5 4

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressions For adjusted rates the hazard regressions Include the follOWing

control vanables child s sex year of birth mother s age at childbirth and ItS square reSidence mother s literacy

religion caste/tnbe of household head and household tOilet faCIlities cooking fuel and economic level (ownership of

goods) When calculating adjusted rates the control vanables are set at their mean values for the speCIfic group of

children under conSideration For neonatal postneonatal and Infant mortality rates thiS group Includes all children In

India or a speCified state who were born In December 1979 or later For child mortality rates It Includes all children In

India or a speCified state who were born In December 1979 or later and who survived the first year of life

tReference category In the underlying hazard regression

The coeffiCient of the corresponding vanable In the underlYing hazard regression differs Significantly from zero at the

5 percent level

The coeffiCient of the corresponding vanable In the underlying hazard regression differs Significantly from zero at the

5 percent level for neonatal (first month) mortality but not postneonatal (age 1-11 months) mortality

PThe coeffiCient of the corresponding vanable In the underlying hazard regression differs Significantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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Table 5 5 Unadjusted and adjusted neonatal, postneonatal, Infant, and child mortality, by type of tOilet

faCIlity and by state

Has access to own, shared, or public flush or Pit tOilet

Neonatal mortality Postneonatal mortality

Unadjusted Adjusted Unadjusted Adjusted

State Not Yes Not Yes Not Yes Not Yes

India 63 34- 57 44- 41 21- 36 31-
North
Deihl 47 33- 37 35 45 27- 28 29
Haryana 52 28- 48 38 40 28- 37 37
Himachal Pradesh 38 33 37 40 32 14 29 31
Jammu region of Jammu and Kashmir 37 29 35 40 23 16 20 34
Punjab 38 25- 33 33 30 14 28 16
Rajasthan 41 38 41 39 37 19- 33 31
Central
Madhya Pradesh 65 32 60 44 49 19- 44 .34
Uttar Pradesh 82 42 76 59- 53 32- 47 50

East
Bihar 62 33- 59 46 44 25 40 47
Onssa 71 38- 71 37 64 40- 59 71
West Bengal 66 36- 62 42- 31 18- 30 19

Northeast
Assam 64 46 62 47- 46 29- 43 32-

West
Goa 33 19 26 27 16 6- 12 10
GUJarat 61 29* 51 45 37 14- 30 23
Maharashtra 45 26- 42 30 26 11- 21 17

South
Andhra Pradesh 56 31- 51 44 28 22 25 30
Karnataka 58 33- 51 51 30 18- 24 33
Kerala 31 21- 26 22 16 7- 13 8
Tamil Nadu 53 33- 46 47 26 20 23 26

Infant mortality Child mortality

Unadjusted Adjusted Unadjusted Adjusted

State Not Yes Not Yes Not Yes Not Yes

India 104 55- 93 75- 44 19 36 34
North
Deihl 91 60 66 64 32 15* 20 16
Haryana 93 56- 84 75 37 15- 33 23
Himachal Pradesh 69 47P 66 71 26 3- 25 4
Jammu region of Jammu and Kashmir 59 45 55 75 22 13 20 24
Punjab 67 39 61 49P 24 10- 19 16
Rajasthan 78 57P 74 70 40 13* 35 25

Central
Madhya Pradesh 114 51* 104 78 68 15* 54 40
Uttar Pradesh 135 74- 123 109" 59 29* 52 48

East
Bihar 107 57- 99 93 48 25 42 59
Onssa 135 78- 130 108" 22 9 19 22
West Bengal 97 54- 93 60- 36 15- 32 19

Northeast
Assam 110 75* 106 79 72 44 59 56

West
Goa 48 25 37 37 13 4- 10 6
GUJarat 98 43 80 68 41 19- 33 30
Maharashtra 71 37* 62 47 27 16- 20 26

South
Andhra Pradesh 84 53n 76 74 30 13* 21 40
Karnataka 88 51 75 84 36 19- 29 34
Kerala 46 28- 39 30 16 8- 12 9
Tamil Nadu 80 52" 70 73 31 17* 21 41-
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HImachal Pradesh, Jammu regIOn, and Rajasthan The adjusted effect IS much smaller,

however, and IS only ~tatIstIcally sIgmficant (m the expected dIrectIOn) for India and

for Uttar Pradesh, Onssa, West Bengal, and Assam The adjusted effect IS substantial

but not statistIcally sIgmficant m Haryana, Madhya Pradesh, Bihar, and Maharashtra

In some states, adjusted neonatal mortahty rates are hIgher for chIldren m households

wIth access to a flush or pIt toilet than for children m households wIthout such access,

but none of these results IS statistically sIgmficant

Unadjusted postneonatal mortahty IS hIgher for chIldren m households that do

not have access to a flush or pIt tOIlet, both m IndIa and m all states ThIS result IS

statistically sIgmficant for India and for all states except Jammu regIOn, Andhra

Pradesh, and Tarml Nadu DIfferences m adjusted postneonatal mortalIty are much

smaller They are statistIcally sIgmficant, however, and m the expected dIrectIOn for

India and for Punjab, West Bengal, and Assam The dIfference IS also substantial m

Madhya Pradesh but not statistIcally sIgmficant

Reflectmg the pattern of neonatal and postneonatal mortalIty, mfant mortalIty I~

hIgher for chIldren m households that do not have access to a flush or pIt tOIlet than

for chIldren m households that have such access

Unadjusted child mortalIty IS hIgher for children m households WIthout access

to a flush or pIt tOIlet than for chIldren m households WIth access to such a faCIlIty,

both m India as a whole and m all states ThIs result IS statIstically sIgmficant for

IndIa and for all states except Jammu regIOn DIfferences m adjusted child mortalIty

are much smaller Adjusted chIld mortalIty IS substantIally hIgher m households WIthout

access to a flush or pIt toilet m Haryana, Htmachal Pradesh, Rajasthan, Madhya Pradesh,

and West Bengal, but these results are not statiStically sigruficant The adjusted effect on

Notes to Table 55

Neonatal postneonatal Infant and child mortalIty rates are expressed as deaths per 1 000 Infant mortalIty rates are

computed as the sum of neonatal and postneonatal mortalIty rates Both unadjusted and adjusted mortalIty rates are

predicted values calculated from hazard regressions For adjusted rates the hazard regressions Include the following

control variables child s sex year of birth mother s age at childbirth and ItS square residence mother s lIteracy

religion caste/tribe of household head mother s exposure to radiO or teleVISIOn and household cooking fuel and

economic level (ownership of goods) When calCUlating adjusted rates the control variables are set at their mean

values for the speCifiC group of children under conSideration For neonatal postneonatal and Infant mortality rates

thiS group Includes all children In India or a speCified state who were born In December 1979 or later For child

mortalIty rates It Includes all children In India or a speCified state who were born In December 1979 or later and who

survived the first year of lIfe

tReference category In the underlying hazard regression

*The coeffiCient of the corresponding variable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent level

The coeffiCient of the corresponding variable In the underlying hazard regressIOn differs slgmflcantly from zero at the

5 percent level for neonatal (first month) mortalIty but not postneonatal (age 1-11 months) mortality

PThe coeffiCient of the corresponding variable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortalIty but not neonatal (first month) mortalIty
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chIld mortalIty IS statIstIcally sIgmficant only In Tanul Nadu but In the unexpected

dIrectIOn ChIld mortalIty IS hIgher In households WIth access to a flush or pIt tOIlet

than In households WIthOut such access ThIs unexpected result IS dIfficult to ex­

plaIn

In summary, the adjusted effect on mortalIty of household access to a flush or

pIt toIlet IS strongest for the neonatal penod and becomes weaker at later ages The

adjusted effect tends to be statIstIcally sIgmficant In states WIth relatIvely hIgh levels

of neonatal mortalIty Uttar Pradesh, Onssa, West Bengal, and Assam ThIs pattern

suggests that the lack of access to a flush or pIt toIlet IS assocIated WIth mcreased nsk

of neonatal tetanus

USE OF A CLEAN COOKING FUEL

For the purpose of thIs analysIs, electnclty, gas, btogas, coal, charcoal, and kerosene

are consIdered clean cookIng fuels Unclean fuels are wood and dung The type of

cookIng fuel used m a household could affect mfant and chIld mortalIty m two ways

FIrst, If cluldren spend a great deal of tIme where cookmg takes place, the use of a

cookmg fuel that eilllts harmful smoke could elevate theIr nsk of respIratory dIsease

and hence mortalIty (Mlshra and Retherford 1997) If thIs IS an Important hazard,

then the effect of cookmg fuel on mfant and chIld mortalIty should be substantIal,

even after controllmg for other SOCIOeconOilllC vanables Secondly, the type ofcook­

mg fuel used may be an mdicator of a household's general econOilllC status If thIs IS

the case, then we would expect to see a strong unadjusted relatIOnshIp between the

type of cookmg fuel used and mfant and chIld mortalIty, but the adjusted effect would

be substantIally reduced

Table 5 6 shows that unadjusted neonatal mortalIty IS lower for chIldren m house­

holds that use a clean cookmg fuel, both m IndIa as a whole and m all states ThIs

result IS statIstIcally slgruficant for IndIa and for all states except HImachal Pradesh,

Rajasthan, Onssa, Assam, and Kerala Controllmg for the effects of other vanables

reduces the effect of clean cookmg fuel m most states The adjusted effect remams

statIstIcally sIgmficant only for IndIa and for Madhya Pradesh, BIhar, and Karnataka

It IS substantIal but not statIstIcally sIgmficant m HImachal Pradesh, Jammu regIOn,

Rajasthan, and GUJarat

Unadjusted postneonatal mortalIty IS also lower for chIldren m households that

use a clean cookmg fuel m IndIa and m all states ThIs effect IS statIstIcally slgrufi­

cant for IndIa and for all states except Punjab, West Bengal, Andhra Pradesh, and

Kerala In most cases, however, the adjusted effect IS much smaller, and It IS only

statIstIcally SIgnIficant m Karnataka and m Uttar Pradesh In Uttar Pradesh the effect

IS m the unexpected dIrectIon Adjusted postneonatal mortalIty IS hIgher for chIldren

m households that use a clean cookmg fuel ThIs findmg IS dIfficult to explam The
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effect of usmg a clean cookmg fuel IS substantIal and m the expected dtrectIOn, but

not statIsttcally sIgmficant, m HImachal Pradesh, Jammu regIOn, Rajasthan, Onssa,

Assam, and Maharashtra

CombImng results for neonatal and postneonatal mortalIty, adjusted mfant mor­

tahty IS moderately lower for chtldren from households that use a clean cookmg fuel,

both m Indm and m most states In Uttar Pradesh, however, the use of a clean cookmg

fuel IS assocIated WIth htgher mfant mortahty

The use of a clean cookmg fuel has a large unadjusted effect on chtld mortahty

m IndIa and m all states ThIs result IS statIstIcally sIgmficant for Inwa and for all

states except Delht, HImachal Pradesh, Jammu regIOn, Goa, and Kerala After adJust­

mg for other vanables, however, the effects are much smaller The adjusted effects

are only stattsttcally sIgmficant for Inwa and for Madhya Pradesh The effects are

substantml but not stattsttcally sIgmficant m Rajasthan, BIhar, Onssa, Andhra Pradesh,

and TamIl Nadu

In summary, after controllmg for the effects of other vanables, use of a

clean cookmg fuel does not appear to have a strong effect on mortahty under age

fIve Results vary wIdely, however, by chIld's age and by state Cunously, for

IndIa as a whole, use of a clean cookmg fuel appears to have the strongest effect

on mortaltty dunng the neonatal penod

OWNERSHIP OF HOUSEHOLD GOODS

The NFHS survey collected mformatton on the ownershtp of selected household goods,

from whtch we have constructed a composIte score as shown m Table 2 2 Scores for

mdividual households can range from 0 to 27, but a large maJonty (64 percent) of the

chtldren covered m the NFHS come from house~olds WIth an ownershtp score ofless

than 5 Only 5 percent come from households WIth a score of 15 or htgher (Table 2 3)

Thts score can be regarded as an mdicator of the econOffilC status of a household It IS

expected to have a strong effect on mfant mortahty and an even stronger effect on

chtld mortahty

As shown m Table 5 7, unadjusted neonatal mortalIty decreases as the owner­

shtP score mcreases Thts result IS i'>tatIsttcally sIgmficant for IndIa and for all states

except Jammu regIOn and Onssa HImachal Pradesh and Rajasthan are excepttons In

these states htgher ownershtp scores are assOCIated WIth hIgher unadjusted neonatal

mortalIty, but the relatIOnshIp IS not statIsttcally sIgmficant The adJui'>ted effects of

ownershtp of household goods are much smaller They are only statIsttcally sIgmfi­

cant for IndIa and for Delht, BIhar, Kerala, and TamIl Nadu Punjab, Assam, GUJarat,

Andhra Pradesh, and Karnataka show a sharp dechne m adjusted neonatal mortalIty

WIth mcreasmg ownershtp ofhousehold goods, but the relattonshtp IS not statistIcally

sIgmfIcant
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Table 5 6 Unadjusted and adjusted neonatal, postneonatal, mfant, and child mortality, by type of fuel

used for cookmg and by state

Uses electricity, gas, blogas, charcoal, or kerosene

Neonatal mortality Postneonatal mortality

Unadjusted Adjusted Unadjusted Adjusted

State Not Yes Not Yes Not Yes Not Yes

Jndla 60 33* 55 47 39 20* 35 32
North
Deihl 48 33* 37 35 40 28* 26 29
Haryana 51 26* 46 41 40 26 37 37
Himachal Pradesh 39 28 39 25 33 11* 32 15
Jammu region of Jammu and Kashmir 39 26* 39 26 25 14* 24 15
Punjab 38 22* 35 27 25 19 21 30
Rajasthan 41 34 42 31 36 12* 34 21

Central
Madhya Pradesh 64 27* 61 37* 46 23 40 51
Uttar Pradesh 77 43* 72 78 50 33 46 63
East
Bihar 62 31* 60 40* 44 26* 42 36
Orissa 67 55 65 76 65 33* 63 43
West Bengal 61 44* 57 54 28 23 26 26

Northeast
Assam 57 35 55 53 40 12" 39 19

West
Goa 31 21* 30 23 15 7* 12 10
GUjarat 63 29* 54 40 38 14* 29 24
Maharashtra 44 27* 39 34 27 11* 23 14

South
Andhra Pradesh 55 33* 49 52 28 20 26 26
Karnataka 59 24* 55 34* 32 10* 29 15*
Kerala 25 12 24 22 9 7 8 21
Tamil Nadu 53 28* 48 41 27 16* 25 20

Jnfant mortality Child mortality

Unadjusted Adjusted Unadjusted Adjusted

State Not Yes Not Yes Not Yes Not Yes

India 99 53* 90 79" 43 16* 37 31"
North
Deihl 88 61* 64 64 26 16 15 17
Haryana 91 52* 83 78 36 14* 30 29
Himachal Pradesh 72 39P 71 40 23 12 19 43
Jammu region of Jammu and Kashmir 63 40* 63 41 23 14 19 26
Punjab 62 41" 56 58 23 9* 18 19
Rajasthan 77 47P 76 52 39 8* 35 21

Central
Madhya Pradesh 110 50* 102 88" 64 12* 56 30*
Uttar Pradesh 127 76* 118 141 P 56 28* 51 60

East
Bihar 106 56 101 76" 49 21 46 31
Orissa 133 89P 128 119 23 7 21 10
West Bengal 89 67" 83 80 31 20* 26 31

Northeast
Assam 96 47P 94 73 63 12* 58 49

West
Goa 46 29* 42 32 11 5 9 7
GUJarat 100 43* 83 64 41 20 33 31
Maharashtra 71 38* 62 48 28 15* 24 19

South
Andhra Pradesh 82 53" 75 78 34 7* 29 14
Karnataka 90 34* 84 49* 35 15* 30 32
Kerala 34 20 32 43 10 5 10 9
Tamil Nadu 80 43* 73 62 34 9 29 18
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Unadjusted postneonatal mortahty decreases substantIally wIth mcreasmg own­

ershIp of household goods, both m IndIa and m all states All these results are statIs­

tIcally sIgmficant The adjusted effects are somewhat smaller but remam statIstIcally

sIgmficant for India and for DelhI, Haryana, Punjab, Uttar Pradesh, BIhar, Onssa,

Maharashtra, and Tamll Nadu In Rajasthan, Madhya Pradesh, Assam, GUJarat, Andhra

Pradesh, and Karnataka the adjusted effects are substantIal but are not statIstIcally

sIgmficant

Reflectmg the effects on neonatal and postneonatal mortalIty, unadjusted mfant

mortahty dechnes substantIally WIth mcreasmg ownershIp of household goods m

IndIa and m all states Adjusted mfant mortahty also dec1mes WIth mcreasmg owner­

ShIp of household goods, both m India and m all states, but the effect IS much smaller

Unadjusted chl1d mortalIty dechnes WIth mcreasmg owner<;;lup of household

goods m India and m all states ThIS result IS statIstIcally sIgmficant for IndIa and for

every state The adjusted effect IS somewhat smaller, but It remams statIstIcally SIg­

mflcant for Inrna and for all states except Haryana, Rajasthan, West Bengal, Goa, and

Kerala In Kerala, adjusted chl1d mortalIty mcreases shghtly WIth mcreasmg owner­

slup of household goods, but the relatIOnshIp IS not statIstIcally sIgmficant

In conclUSIOn, the econOffilC status of a household, as measured by ownershIp of

household goods, appears to be an Important detefffilnant of mfant and chl1d mortal­

Ity, partIcularly as cluldren get older For IndIa as a whole, the dIfference m adjusted

mortahty between chl1dren m households WIth ownerslup scores of 0 and scores of

15 ranges from 8 deaths per 1,000 births for neonatal mortalIty to 14 per 1,000 for

postneonatal mortalIty and 29 per 1,000 for child mortalIty

Notes to Table 5 6

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressions For adjusted rates the hazard regressions Include the follOWing

control variables child s sex year of birth mother s age at childbirth and Its square reSidence mother s literacy

religion caste/tribe of household head mother s exposure to radiO or teleVISion and household tOilet faCIlities and

economic level (ownership of goods) When calculating adjusted rates the control vanables are set at their mean

values for the speCIfic group of children under conSideration For neonatal postneonatal and Infant mortality rates

thiS group Includes all children In India or a speCified state who were born In December 1979 or later For child

mortality rates It Includes all children In India or a speCIfied state who were born In December 1979 or later and who

survived the first year of life

tReference category In the underlYing hazard regression

The coeffiCient of the corresponding variable In the underlying hazard regression differs Significantly from zero at the

5 percent level

"The coeffiCient of the corresponding variable In the underlying hazard regression differs Significantly from zero at the

5 percent level for neonatal (first month) mortality but not postneonatal (age 1-11 months) mortality

PThe coeffiCient ofthe corresponding variable In the underlying hazard regression differs Significantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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Table 5 7 Unadjusted and adjusted neonatal, postneonatal, Infant, and child mortality, by household

economic level as indicated by ownership of goods and by state

Ownership of good score"

UnadJusted AdJusted

0 5 10 15 0 5 10 15

Neonatal mortality

India 66* 51* 40* 31* 56* 53 50* 48*
North
Deihl 63* 48* 37* 28* 52* 43* 36* 31*
Haryana 56* 49* 42* 37* 47 46 45 44
Himachal Pradesh 35 37 39 41 32 37 42 49
Jammu region of Jammu and Kashmir 40 37 34 31 33 35 37 39
PunJab 50* 40* 32* 26* 44 38 32 28
Rajasthan 40 41 42 43 41 40 40 40

Central
Madhya Pradesh 69* 55* 44* 36* 57 57 57 57
Uttar Pradesh 88* 70* 55* 43* 75 72 69 66
East
Bihar 67* 50* 37* 28* 65* 52* 41* 33*
Onssa 69 64 60 56 62 68 76 84
West Bengal 70* 51* 36* 26* 59 55 51 47

Northeast
Assam 62* 49* 39* 31* 59 52 45 39

West
Goa 45* 33* 24* 18* 32 29 26 23
GUjarat 72* 48* 33* 22* 57 49 42 36
Maharashtra 47* 36* 28* 21* 40 37 34 31

South
Andhra Pradesh 62* 45* 33* 24* 54 48 42 37
Kamataka 66* 47* 34* 24* 57 49 43 37
Kerala 33* 23* 16* 11* 30* 23 18* 13*
Tamil Nadu 65* 43* 29* 19* 63* 44* 30* 21*

Postneonatal mortality

India 47* 33* 23* 16* 39* 34* 29* 25*
North
Deihl 90* 55* 33* 20* 92* 55* 33 20*
Haryana 57* 43* 32* 24* 55* 42* 32* 25
Himachal Pradesh 41* 30* 22* 16* 31 29 27 26
Jammu region of Jammu and Kashmir 28* 23 19* 16* 24 22 21 19
Punjab 46* 32* 22* 15* 45* 32 22* 15*
Rajasthan 40* 31* 23 18* 36 32 27 24

Central
Madhya Pradesh 57* 39* 27* 19* 47 41 36 31
Uttar Pradesh 63* 45* 32* 23* 58* 46* 37* 29*

East
Bihar 55* 33* 20* 12* 52* 34* 22* 15*
Orissa 78* 53* 36* 24* 73* 55* 41* 31*
West Bengal 32* 25* 19* 15* 29 25 23 20

Northeast
Assam 45* 32 23* 16* 40 35 32 28

West
Goa 24* 15* 10* 6* 17 13 10 8
GUJarat 47* 27 16 9* 35 27 22 17
Maharashtra 32* 19* 11* 6* 26* 19* 14* 10*

South
Andhra Pradesh 31* 24* 19* 15* 31 24 19 15
Karnataka 38* 24* 15* 10* 31 25 20 16
Kerala 15* 9* 5* 3* 14 9 6 4
Tamil Nadu 34* 23* 16* 11* 36* 23* 14* 9
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Table 5 7, contmued

OwnershIp of good score"

UnadJusted AdJusted

0 5 10 15 0 5 10 15

Infant mortality

IndIa 113* 84- 63* 47* 95* 87* 80* 73*
North
Deihl 154* 103* 70* 48- 144* 99- 69* 50-
Haryana 113* 92* 74- 61- 102P 88P 77P 69P

Himachal Pradesh 76P 67P 61 P 57P 63 66 70 74
Jammu region of Jammu and Kashmir 68P 60P 53P 47P 57 57 57 58
Punjab 96* 72- 54- 41- 89P 69P 54P 43P
Rajasthan 80P 71 P 65P 61P 77 72 68 64

Central
Madhya Pradesh 125* 95- 71- 54- 104 98 93 88
Uttar Pradesh 151* 115- 88- 67- 133P 118P 106P 95P

East
Bihar 122* 83- 57- 40- 117* 86- 63* 47-
Orissa 147P 117P 96P 81 P 135P 123P 117P 115P

West Bengal 102* 75- 55* 41* 87 80 73 67
Northeast
Assam 107* 81- 61* 46* 99 87 76 67

West
Goa 69* 48* 34* 24* 49 42 36 31
GUjarat 119* 76- 49* 31* 91 76 64 53
Maharashtra 79* 55* 39* 28* 66P 56P 47P 41 P

South
Andhra Pradesh 92* 70* 53* 40* 86 72 61 51
Karnataka 103- 71* 49- 34- 88 74 62 53
Kerala 48* 32* 21- 14- 44" 32" 23" 17"
Tamil Nadu 99* 66* 44* 29* 98* 66* 45* 30*

Child mortality

India 58* 33* 18* 10* 47* 34* 24* 18*
North
Deihl 58* 34* 20* 11- 51* 31* 19* 12*
Haryana 54* 37* 25* 17* 35 31 29 26
Himachal Pradesh 52* 23* 10* 4* 41* 22* 12* 6*
Jammu region of Jammu and Kashmir 39- 25* 16* 10- 35* 24* 16* 11*
Punjab 67* 34* 17* 8* 67* 33* 17* 8*
Rajasthan 43* 31* 22* 16- 36 33 29 26

Central
Madhya Pradesh 90* 46* 23* 12* 70* 49* 34* 23*
Uttar Pradesh 80* 48* 28* 16* 73- 48* 32* 21*

East
Bihar 64* 33* 17* 9* 60* 35* 21* 12*
Orissa 31* 16* 8* 4* 29- 16* 9* 5*
West Bengal 40* 24* 14* 8* 34 25 18 14

Northeast
Assam 91- 39* 16* 7* 75* 46* 28- 17*

West
Goa 20* 12* 7* 4* 12 10 8 6
GUjarat 53- 33* 20* 12* 46* 33* 23* 16*
Maharashtra 40* 21* 11* 6* 33 22* 14* 9*

South
Andhra Pradesh 43* 20* 9* 4* 43- 20* 9- 4-
Karnataka 48* 27- 15* 9* 41* 28* 19 13-
Kerala 14 9 6 4 9 10 10 11
Tamil Nadu 48* 23* 11 * 5* 43- 24* 13* 7-
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SUMMARY

The unadjusted effects of SOCIOeconOlll1c charactenstIcs on mfant and chIld mortal­

Ity, as estImated by hazard models, are consIstent WIth findmgs based on penod lIfe

tables that are gIven m the NFHS reports Rural resIdence, mother's IllIteracy, house­

hold head's Hmdu relIgIOn and membershIp m a scheduled caste or scheduled tnbe,

mother's lack of exposure to mass medIa, household's lack of access to a flush or pIt

tOIlet, use of unclean cookmg fuel, and low ownershIp ofhousehold goods-all these

vanables are assocIated WIth hIgh mfant and chIld mortalIty when we exalll1ne each

vanable one at a tIme In other words, all of these vanables have strong unadjusted

effects on mfant and chIld mortalIty

An exalll1natIOn of both unadjusted and adjusted effects of SOCIOeconOlll1c char­

actenstIcs on mfant and chIld mortalIty leads to three general observatIons FIrst,

although all the vanables have strong and statIstIcally sIgmficant unadjusted effects

on mortalIty, theIr adjusted effects are much smaller and are often not statIstIcally

sIgmficant Second, the effects of most SOCIOeconOlll1c charactenstIcs are smallest

dunng the neonatal penod and largest dunng chIldhood There are some exceptIOns

For example, relIglOn-caste/tnbe and access to a flush or pIt tOIlet have stronger ef­

fects on neonatal mortaltty than on postneonatal or chIld mortalIty The thIrd general

observatIon IS that adjusted effects of SOCIOeCOnOIll1C charactenstIcs tend to be stron­

ger m states WIth hIgh levels of mortalIty

Some of the vanabies exammed here have stronger adjusted effects than others

Mother's lIteracy and ownershIp of household goods have partIcularly strong adjusted

Notes to Table 5 7

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressions For adjusted rates the hazard regressions Include the follOWing

control vanables child s sex year of birth mother s age at childbirth and ItS square reSidence mother s literacy

religion caste/lribe of household head mother s exposure to radiO or teleVISion and household tOilet faCIlities and

economic level (ownership of goods) When calculating adjusted rates the control vanabies are set at their mean

values for the speCifiC group of children under conSideration For neonatal postneonatal and Infant mortality rates

thiS group Includes all children In India or a speCified state who were born In December 1979 or later For child

mortality rates It Includes all children In India or a speCified state who were born In December 1979 or later and who

survived the first year of life

a The ownership of goods score IS the sum of POints as follows With a maximum of 27 pOints pOSSible 4 for a car 3

for a refngerator teleVISion VCRNCP or motorcycle/scooter 2 for a sewing machine sofa set fan radio/transistor

or bicycle 1 for a clock/watch

The coeffiCient of the corresponding vanable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent level

The coeffiCient of the corresponding vanable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent level for neonatal (first month) mortality but not postneonatal (age 1-11 months) mortality

pThe coeffiCient of the corresponding vanable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent/evel for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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effects (FIgures 5 1 and 52) To a lesser extent, head of household's relIgIOn and

caste/tnbe membershtp and access to a flush or pIt tOilet have substantIal and often

statIstIcally sIgmficant effects (FIgures 5 3 and 54) For access to a flush or pIt tOilet,

the adjusted effect IS particularly strong on neonatal mortalIty In general, all these

effects are larger m states where the general level of mortalIty IS htgh

It would be dIffIcult to reduce mfant and chIld mortalIty by changmg SOCIOeco­

nOlll1C charactenstics such as mother's lIteracy or ownershtp of household goods m a

short penod of tIme The findmgs m thts sectIOn, however, can be used to Identify the

households most lIkely to expenence htgh levels of mfant and chtld mortalIty Fallllly

health programmes should concentrate theIr efforts on such households HIgh-nsk

households mclude those headed by HIndus belongmg to a scheduled caste or sched­

uled tnbe, those WIthout access to a flush or pIt tOilet, those WIth very low econOlll1C

status, and those where mothers are IllIterate

The reiattonshtp between relIgion-caste/tnbe and mfant and chIld mortahty var­

Ies greatly from state to state, mdtcatIng that the effect of thts SOCIOeCOnOlll1C vanable

IS complex These results call for close eXalll1natIOn of the customs practIced by dtf­

ferent rehgIOus and caste/tnbe groups relatIng to chtldbIrth and the care of newborns

and young chIldren
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6 Effects of Demographic
Characteristics on Infant
and Child Mortality

In thIS chapter we estImate unadjusted and adjusted effects of bIrth order, mother's

age at chtldbIrth, preVIOUS bIrth mterval, mortahty of older sIbhngs, and followmg

bIrth mterval on neonatal, postneonatal, mfant, and ChIld mortalIty The dependent

vanable IS a set of monthly probabIhtIes of dymg, whtch IS a basIs for calculatmg a

complete hfe table We use four sets of hazard-model speCIficatIOns to estImate the

adjusted effects of the mdependent vanables, dependmg on (I) whether the chIld IS

fIrSt born and (2) whether the model IS for chtld mortalIty For first-born chIldren, the

models do not mclude prevIOUS bIrth mterval or mortahty of older sIbhngs The

effect of followmg bIrth mterval IS estImated only for chtld mortahty because very

few chIldren m the neonatal, postneonatal, or mfant age group would have a younger

sIbhng

BIrth order IS coded as four dummy vanables representmg bIrth orders 3, 4, 5,

and 6 and above (;:::6), WIth bIrth order 2 as the reference category Mother's age at

chtldbIrth IS coded as a contmuous vanable In order to allow a non-hnear relatIOn­

ShIp between mortalIty and mother's age at chtldbIrth, we also mcIude the square of

mother's age at chtldbIrth m the model PrevIOUS bIrth mterval IS coded as a dummy

vanable llldIcatlllg whether or not thIS lllterval IS shorter than 24 months, and mortal­

Ity of older sIbhngs IS coded as a dummy vanable llldIcatlllg whether or not any older

sIbhngs have dIed

We treat followlllg bIrth lllterval as a tIme-dependent vanable whose value may

change from month to month In our hazard models for chIld mortahty the followmg

bIrth IS coded as a set of dummy vanables, one value for each month m chIldhood Its

value IS 0 before the bIrth of the next chIld and I after the birth of the next chIld For

example, If a younger slbhng IS born when the chtld IS 24 months old, the variable

llldIcatmg foIIowmg birth takes the value 0 for the first 24 months and then the value

I after that Based on a multIple claSSIficatIOn analysIs (MeA) showmg the effect of

foIlowmg birth we estimate chIld mortahty for four hypothetical situatIOns the
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followmg bIrth occurs when the chl1d IS 24 months old, 36 months old, 48 months

old, or not before chl1d IS 5 years old

BIRTH ORDER

Vsually the relat10nship between bIrth order and mortahty at early ages takes a V­

shaped form Mortahty IS hIgh for fIrst-born chlldren and births of very hIgh orders

and IS low for brrths of order 2 or 3 First-order bIrths are more hkely to have a

dIffICUlt bIrth process than later bIrths, thus mcreasmg the nsk of neonatal mortahty

In addItIon, fIrst-born chIldren are hkely to be raIsed by parents WIth lIll11ted skills

and expenence, pOSSIbly mcreasmg the nsk of mfant and chIld mortahty BIrths of

very hIgh order may have mothers who are phySIcally depleted at the time of concep­

t10n and throughout pregnancy They are thus more lIkely than other chIldren to suf­

fer from condIt1Ons assocIated WIth hIgh mortahty nsk such as fetal growth retarda­

t10n and low bIrth weIght HIgh-order bIrthS are also born mto fall11hes that already

have a number of young chlldren who compete for resources and parental care The

effects of fIrst-order bIrth are hkely to be strongest dunng the neonatal penod, whl1e

the effects of hIgh-order bIrth are hkely to be strongest at older ages

As shown m Table 6 1, unadjusted neonatal mortahty has a V-shaped relatIOn­

shlp WIth bIrth order m IndIa as a whole and m most states, WIth the hIghest mortalIty

at bIrth orders 1 and 6 and above (~6) In Goa, Andhra Pradesh, and Tannl Nadu, the

relatIonshlp IS generally V-shaped, but there are a few lITegulanties In Haryana,

HImachal Pradesh, and Punjab, the relationshIp does not show any clear pattern In

India and m mne of the 19 states, unadjusted neonatal mortalIty IS lowest for thIrd­

order bIrths, rather than for the second-order bIrths that were used as the dummy vanable

Adjusted neonatal mortalIty IS estimated from a hazard model that mcludes

SOC1OeconOffilC charactenstIcs and demographIc factors such as prevIOUS bIrth mter­

val, If appropnate, and mother's age at chlidbirth Controllmg for these factors changes

the effect of bIrth order conSIderably, probably because of the hIgh correlat1On be­

tween bIrth order and mother's age at chIldbIrth WIth adjustments for other factors,

neonatal mortalIty decreases lmearly WIth mcreasmg bIrth order
Unadjusted and adjusted effects of bIrth order on neonatal mortalIty are statisti­

cally sIgmficant for India as a whole but for only a few mdividual states The dIffer­

ence between unadjusted neonatal mortalIty for bIrth orders 2 and ~ 6 IS statistically

sIgmficant for five states Rajasthan, Goa, Karnataka, Kerala, and Tall111 Nadu Be­

cause mortahty estimates for fIrst-order bIrths are computed from dIfferent models

than estlffiates for other bIrthS, we cannot calculate the statistical sIgmficance of dIf­

ferences m mortahty for fIrst-born chIldren and chIldren of hIgher bIrth orders

For many states, there are only a small number of neonatal deaths at each bIrth

order Statistical estImat10n IS not effiCIent WIth such small samples, partIcularly when
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Table 61 Unadjusted and adjusted neonatal, postneonatal, mfant, and child mortality, by birth order and

by state

Birth order

Unadjusted Adjusted

State 1 2t 3 4 5 ~6 2t 3 4 5 ~6

Neonatal mortality

India 64 46 42* 48 49 59* 64 55 46* 47* 43 43*
North
Deihl 41 30 24 33 36 43 41 38 25 29 27 24
Haryana 51 41 50 35 50 30 51 41 51 35 48 29
Himachal Pradesh 43 31 33 37 31 29 43 31 34 37 30 25
Jammu region of Jammu and Kashmir 44 27 26 31 41 35 44 37 30 28 31 19
Punjab 41 29 28 33 29 28 41 37 30 27 20 16
Rajasthan 50 38 31 34 34 53* 50 45 34 34 31 36

Central
Madhya Pradesh 73 51 44 50 44 61 73 60 49 49 39* 44
Uttar Pradesh 91 63 58 65 74 71 91 69 63 66 71 61

East
Bihar 69 54 48 53 41 59 69 59 51 53 38* 50
Orissa 87 57 43 57 70 58 87 61 45* 56 66 49
West Bengal 60 46 46 44 61 59 60 59 51 42 50 40

Northeast
Assam 67 47 50 52 39 56 67 54 55 52 37 45

West
Goa 27 26 20 23 18 57* 27 32 20 20 11 38
GUJarat 65 43 31 49 35 56 65 39 32 50 39 63
Maharashtra 47 37 27 27 23 37 47 40 29 27 20 25

South
Andhra Pradesh 64 48 33 41 35 54 64 56 36* 38 27* 32
Kamataka 59 43 38 47 46 60* 59 50 40 45 41 44
Kerala 21 20 18 34 38 40* 21 26 19 28 29 15
Tamil Nadu 50 36 43 43 37 75 50 43 44 38 29 49

Postneonatal mortality

India 32 29 29 35* 39* 48* 32 32 31 34 36 40*
North
Deihl 24 25 28 27 58* 45* 24 23 29 29 63 46
Haryana 34 34 30 35 35 68* 34 33 31 36 35 69*
Himachal Pradesh 20 32 27 28 25 48 20 38 29 25 19 33
Jammu region of Jammu and Kashmir 19 25 12* 27 31 30 19 32 13 24 24 21
Punjab 17 19 27 35* 42* 25 17 23 28 31 34 17
Rajasthan 29 31 30 31 32 53* 29 36 32 31 29 40

Central
Madhya Pradesh 39 37 41 42 46 59* 39 40 43 41 44 53
Uttar Pradesh 47 42 36 48 58 65* 47 43 38 49 59* 60*

East
Bihar 41 40 37 40 43 49 41 40 38 42 44 45
Orissa 67 59 56 61 54 75 67 57 55 61 57 78
West Bengal 29 24 22 24 36 31 29 28 23 24 32 24

Northeast
Assam 40 31 40 45 32 41 40 30 41 47 34 39

West
Goa 14 5 10 16 26* 25* 14 4 9 19* 36* 52*
GUjarat 29 25 30 28 26 34 29 30 30 23 20 30
Maharashtra 19 18 18 21 22 21 19 16 18 22 24 27

South
Andhra Pradesh 25 23 25 34 26 36 25 25 26 32 21 25
Karnataka 22 29 22 26 31 36 22 27 22 27 35 40
Kerala 7 8 8 11 28* 34* 7 9 8 11 30 20
Tamil Nadu 23 26 19 24 34 39 23 24 18 25 38 50
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Table 6 1, contmued

BIrth order

Unadjusted Adjusted

State 2t 3 4 5 ~6 1 2t 3 4 5 ~6

Infant mortality

India 96 76 71" 83P 88P 108 96 87 76" 81" 80* 83*
North
Deihl 65 55 52 60 94P 88P 65 61 55 58 91 P 71
Haryana 85 75 81 70 85 98P 85 75 82 71 83 98P

Himachal Pradesh 63 62 60 66 56 77 63 69 63 63 49 58
Jammu region of Jammu and Kashmir 63 52 38P 58 72 65 63 70 43P 52 55 40
Punjab 58 48 55 68P 70P 53 58 60 57 58 55 33
Rajasthan 79 70 61 65 67 106* 79 82 66 65 60 76

Central
Madhya Pradesh 112 88 85 92 90 120P 112 100 92 91 83" 97
Uttar Pradesh 138 105 94 113 132P 136P 138 112 100 115 129P 121 P

East
Bihar 110 94 85 93 84 108 110 100 88 95 81" 95
Onssa 153 116 99 118 124 133 153 119 100" 117 123 128
West Bengal 89 70 68 68 97 91 89 86 74 66 82 64

Northeast
Assam 107 78 90 97 71 97 107 84 97 100 71 84

West
Goa 41 31 30 38 43P 82* 41 36 29 39P 47P 90P

GUJarat 94 68 61 77 61 90 94 70 62 73 59 93
Maharashtra 67 55 45 48 44 58 67 57 47 49 43 52

South
Andhra Pradesh 89 71 58" 74 61 90 89 81 63" 70 48" 57
Karnataka 81 72 60 73 78 96" 81 76 62 72 76 85
Kerala 28 28 26 45 65P 74* 28 34 28 38 59P 34
Tamil Nadu 73 62 61 67 71 113" 73 66 62 63 67 99

ChIld mortality

India 26 34 38* 42* 47 53* 26 37 41 44* 48* 51*
North
Deihl 12 10 10 18 26* 30* 12 14 13 24 35 35
Haryana 26 32 28 40 42 63* 26 44 32 38 34 57
Himachal Pradesh 14 25 25 27 30 54 14 39 37 33 30 49
Jammu region of Jammu and Kashmir 16 21 17 40 50* 60* 16 25 18 38 39 52
Punjab 13 12 27* 37* 24 35* 13 11 28* 40* 25 33
Rajasthan 27 32 32 36 41 49* 27 37 33 37 38 38

Central
Madhya Pradesh 43 57 56 53 70 57 43 57 59 57 75 59
Uttar Pradesh 44 51 59 61 63 69* 44 54 62 63 65 68

East
Bihar 28 48 50 49 49 45 28 50 54 56 59 56
Onssa 13 19 15 20 22 30 13 20 16 23 26 30
West Bengal 17 25 32 34 30 44* 17 23 33 38 37 53*

Northeast
Assam 43 54 62 69 67 64 43 56 66 75 76 81

West
Goa 9 8 5 24 16 30 9 NE NE NE NE NE
GUJarat 33 26 31 24 36 35 33 30 33 22 30 23
Maharashtra 14 21 26 28 39 26 14 20 25 30 42 32

South
Andhra Pradesh 17 31 27 26 19 56* 17 38 33 32 22 76
Karnataka 27 37 36 34 52 42 27 30 34 40 68* 72*
Kerala 5 11 13 4 12 37* 5 9 13 4 21 68*
Tamil Nadu 20 27 36 59* 43 42 20 28 39 67 50 48
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there are a large number of addItIonal predIctor vanables III the estImatIon model For

thIS reason, we conducted a separate analysIs of statIstIcal sIgnIficance companng

unadjusted neonatal mortalIty for only two bIrth orders 3 and 26 The dIfference

between unadjusted neonatal mortalIty at these two bIrth orders IS statIstIcally SIg­

nIfIcant for IndIa and for 10 out of 19 states Rajasthan, Goa, Karnataka, Kerala,

TamIl Nadu, DelhI, Madhya Pradesh, Uttar Pradesh, GUjarat, and Andhra Pradesh

The fIrst-born chIld's high nsk of mortalIty dImInIshes after the neonatal pe­

nod Unadjusted postneonatal mortalIty III IndIa IS qUIte SImIlar for bIrth orders 1,2,

and 3 and nses for bIrths at hIgher orders The adjusted effect of bIrth order IS SImIlar

to the unadjusted effect, but somewhat smaller III magnItude, both for IndIa and for

most states In IndIa, chIldren of bIrth orders 5 and 26 expenence 16 and 29 percent

hIgher postneonatal mortalIty, respectIvely, than do chIldren of bIrth order 3, control­

lIng for the effects of other vanables The unadjusted and adjusted effects of bIrth

order on postneonatal mortalIty are statIstIcally SIgnIficant for IndIa as a whole but

for only a few states

Notes to Table 6 1

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates for

children of birth order two or higher are predicted values calculated from hazard regressions Adjusted mortality rates

for children of birth order two or higher are computed from hazard regression models that Include the follOWing

control variables length of prevIous birth Interval number of deceased older Siblings child s sex year of birth

mother s age at childbirth and ItS square reSidence mother s literacy religion casteltrlbe membership of household

head mother s exposure to radiO or teleVISion and household toilet faclillies cooking fuel and economic level

(ownership of goods) as well as the Interactions of these last three variables With reSidence For child mortality rates

length of follOWing birth Interval IS added as a control variable Because some of these variables are meaningless for

children of birth order one unadjusted and adjusted neonatal postneonatal Infant and child mortality rates for

children of birth order one are calculated from ordinary cohort life tables restricted to the populallon of all children of

birth order one Consequently for children of birth order one there IS no difference between unadjusted and adjusted

values and there IS no baSIS for determining of statistical Significance When calCUlating adjusted mortality rates for

children of birth order two or higher the control variables are set at their mean values for the speCific group of

children under conSideration For neonatal postneonatal and Infant mortality rates thiS group Includes all children In

India or a speCified state who were born In December 1979 or later For child mortality rates It Includes all children In

India or a speCified state who were born In December 1979 or later and who survived the first year of life

NE Not estimated because the hazard model did not converge properly

tReference category In the underlying hazard regression for children of birth order two or higher

The coeffiCient of the corresponding variable In the underlying hazard regression for children of birth order two or

higher differs Significantly from zero at the 5 percent level

The coeffiCient of the corresponding variable In the underlYing hazard regression for children of birth order two or

higher differs slgmflcantly from zero at the 5 percent level for neonatal (first month) mortality but not for postneonatal

(age 1-11 months) mortality

PThe coeffiCient of the corresponding variable In the underlying hazard regression for birth order two or higher differs

slgmflcantly from zero at the 5 percent level for postneonatal (age 1-11 months) mortality but not for neonatal (first

month) mortality
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Combmmg neonatal and postneonatal mortalIty, unadjusted mfant mortalIty m

IndIa has aU-shaped relahonsmp WIth bIrth order, wIth the lowest value for chIldren

of bIrth order 3 The relatIOnshIp between bIrth order and adjusted mfant mortalIty IS

sIIDllar but smaller m magmtude The U-shaped relatlOnsmp between birth order and

adjusted mfant mortalIty IS actually the result of a negahve relatIOnshIp between

bIrth order and adjusted neonatal mortalIty and a poslhve relahonsmp between bmh

order and adjusted postneonatal mortalIty State-level patterns are slIDl1ar wIth some

vanahons Unadjusted mfant mortalIty has a clear U-shaped relatlOnsmp wIth bIrth

order m almost all states Adjusted mfant mortalIty has a flatter pattern, but st111 U­

shaped, m all states except HImachal Pradesh, Jammu regIOn, Punjab, West Bengal,

Assam, Andhra Pradesh, and Kerala

Once chIldren surVIve mfancy, the elevated mortahty nsk offlrst-borns dIS­

appears completely Erst-order buths have the lowest chIld mortahty m IndIa as

a whole and m most states ExceptIOns occur III DelhI, Punjab, Goa, and Kerala,

where buths of order 2, 3, or 4 expenence shghtly lower unadjusted chIld mor­

tahty than do fIrst-order buths The adjusted effect of buth order on chIld mor­

tahty IS simllar, both III dIrectIOn and magmtude In India and m all states except

Punjab, GUJarat, and Kerala, fIrst-born chIldren expenence lower adjusted chl1d

mortalIty than do chlldren of any other bIrth order In Punjab and GUjarat, sec­

ond-born chIldren expenence shghtly lower adjusted chl1d mortahty than do fIrst

born In Kerala, fourth-born chIldren expenence lower adjusted chl1d mortahty

than do fIrst born

Thus, the adjusted effect of bmh order on mortalIty dIffers at dIfferent ages, as

shown m FIgure 6 1 For the neonatal penod, mortalIty IS mghest for fIrst-order bIrthS,

no doubt due to bIOlogICal factors associated WIth the general dIfficulty of fIrst bIrths

and a tendency m India for fust-hme mothers to be very young For the postneonatal

and chl1dhood penods, bIrth order has the OppOSIte effect, WIth mortalIty mgher for

mgher-order bIrths Dunng these stages of cmldren's development, mortalIty IS more

lIkely to depend on the care they receIve than on bIOlogICal factors Cmldren of hlgh­

order bIrthS face compehtlOn from older sIblmgs for food and parental attentIOn

They also face exposure to mfectlous cmldhood diseases from theIr SIblIngs In addl­

hon the mother's nutntlOnal status, wmch affects bIrth weIght and lactahon may

decrease WIth mgh-order bIrths

MOTHER'S AGE AT CHILDBIRTH

Cmldren born to mothers under 20 or over 30 years old are lIkely to have elevated

nsks of mortalIty Very young mothers may expenence dIffIcult pregnancIes and

dehvenes because of theu phYSICal Immatunty They are also hkely to have hIDlted

knowledge and confIdence m canng for mfants and young chl1dren Women over 30
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Figure 6 1 AdJusted neonatal, postneonatal, mfant, and child mortality m India, by birth order

may also expenence age-related problems dunng pregnancy and delIvery Thus we

expect aU-shaped relatIonslup between mother's age at cluidbirth and mfant and

cluld mortalIty

We examme the effect of mother's age at chIldbirth separately for fIrst-born

chIldren and for all other cluldren Table 6 2 shows the effect ofmother's age on fIrst­

born cluldren In IndIa as a whole, the unadjusted effect of mother's age at childbIrth

IS very large and statIstically sIgmfIcant for all measures of mortalIty Frrst-bom clul­

dren born to mothers under age 20 expenence much higher neonatal, postneonatal,

mfant, and child mortalIty than do frrst-bom chIldren born to older mothers, both m

IndIa as a whole and m most states ExceptIons are postneonatal mortalIty m Onssa,

Andhra Pradesh, and Kerala These exceptIOns are not statIstically sigruficant, how­

ever, and may be due to small sample SIzes because the analysIs IS restncted to fIrst­

born cluldren

For frrst-bom chIldren, the unadjusted effect on neonatal mortalIty of mother's

age at cluidbirth IS statistIcally sIgmfIcant m eIght states Jammu regIOn, Uttar Pradesh,
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BIhar, Onssa, West Bengal, Assam, GUJarat, and Karnataka The unadjusted effect

on postneonatal mortalIty IS only sIgmflcant m five states (Uttar Pradesh, West Ben­

gal, Goa, GUJarat, and Maharashtra), and the unadjusted effect on chIld mortalIty IS

only sIgmficant m SIX states (Punjab, Uttar Pradesh, BIhar, Onssa, GUJarat, and TamIl

Nadu) The adjusted effect IS SImllar to the unadjusted effect, but It IS smaller For

fIrst-born chIldren, the adjusted effect of mother's age at chIldbIrth on neonatal mor­

tahty IS not statIstIcally sIgmficant m Uttar Pradesh or West Bengal, the adjusted

effect on postneonatal mortalIty IS not statIstIcally sIgmficant m Uttar Pradesh, Goa,

or Maharashtra, and the adjusted effect on chIld mortalIty IS not statIstIcally sIgmfI­

cant m Punjab, BIhar, or TamIl Nadu

Table 63 shows the unadjusted and adjusted effects of mother's age at chIld­

bIrth on neonatal, postneonatal, mfant, and chIld mortalIty for second and hIgher­

order bIrths The unadjusted effect on neonatal mortahty IS qmte large and statIstI­

cally sIgmficant For IndIa as a whole, neonatal mortalIty IS lowest among chIldren

born to mothers age 25-30 and IS much hIgher for very young and very old mothers

SImIlar U-shaped patterns occur m all states except Haryana and Punjab, where neo­

natal mortalIty goes down WIth mother's age at chIldbIrth The unadjusted effect IS

statIstIcally sIgmficant m 11 out of 19 states Cunous1y, of the SIX northern states the

relatIOnshIp IS statIstIcally sIgmficant only m Rajasthan

For second and hIgher-order bIrths, the adjusted effect on neonatal mortalIty of

mother's age at chIldbIrth has a SImIlar U-shaped pattern to the unadjusted effect but

IS much smaller In SIX states where the unadjusted effect IS statIstIcally sIgmflcant

(Rajasthan, BIhar, Assam, Goa, Maharashtra, and Karnataka), the adjusted effect IS

not sIgmflcant The adjusted neonatal mortahty rate goes down WIth mother's age m

GUjarat, DelhI, Goa, Haryana, and Punjab, although the effect IS small and not statIS­

tIcally sIgmficant except m GUjarat In Jammu regIOn, West Bengal, and Tarml Nadu,

the adjusted neonatal mortalIty rate goes up WIth mother's age, but the relatIOnshIp IS

not sIgmficant

The effect of mother's age at chIldbIrth on postneonatal mortalIty of second and

hIgher-order bIrths IS SImIlar to the effect on neonatal mortahty In IndIa as a whole

and m 10 states, the unadjusted effect IS U-shaped and statIstIcally sIgmficant, WIth

postneonatal mortalIty lowest for chIldren of mothers age 25-30 The adjusted effect

IS slffillar m shape but somewhat smaller m magmtude m IndIa and m most states It

IS statIstICally sIgmficant m only five states

The unadjusted effect of mother's age at chIldbIrth on mfant mortalIty of sec­

ond and hIgher-order bIrths has a U-shaped pattern m all states but Punjab The ad­

justed effect shows more vanatIOn The pattern of the effect departs from the U shape

m seven states, but the relatIOnshIp IS not statIstIcally sIgmficant

The unadjusted effect of mother's age at chIldbIrth on chIld mortalIty of second

and hIgher-order bIrths IS SImIlar to the effect on neonatal and postneonatal mortalIty
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Table 6 2 Unadjusted and adjusted neonatal, postneonatal, mfant, and child mortality for children of

birth order one, by mother's age at childbirth and by state

Age of mother at childbirth

Neonatal mortality Postneonatal mortality

Unadjusted Adjusted UnadJusted Adjusted

State 15 20 25 15 20 25 15 20 25 15 20 25

Jndla 87- 57 46- 76 59- 55- 43* 27- 21 35 29 27-
North
Deihl 53 41 36 40 41 42 58 26 11 30 24 18

Haryana 65 48 42 57 49 47 57 29 18 48 30 21
Himachal Pradesh 70 42 31 59 42 34 40 19 12 32 19 14
Jammu regIon of Jammu and Kashmir 92- 41* 32* 75* 40* 38* 21 21 12 17 20 15
Punjab 49 45 31 44 44 33 21 15 17 17 15 19
Rajasthan 63 46 39 66 44 40 41 26 17 39 26 18

Central
Madhya Pradesh 79 69 73 73 71 87 43 33 32 36 35 43
Uttar Pradesh 120- 84 72- 108 86 80 71 38- 27- 61 39 31

East
BIhar 104- 57 46 96- 58- 53- 46 35 36 39 38 42
Onssa 114- 77 73 107- 78- 79- 60 67 43 50 71 52
West Bengal 89- 47 34- 71 52 49 49- 19- 14- 39- 20 21-

Northeast
Assam 91- 52- 48- 84- 54- 57- 48 31 26 42 33 34

West
Goa 128 49 21 51 36 25 49- 17- 10 19 13 12
GUjarat 117- 58* 48* 91- 59- 61* 66- 24 17 48 25- 21-
Maharashtra 70 42 25 60 44 31 30- 14 10 25 15 13

South
Andhra Pradesh 77 56 40 69 61 49 24 22 23 21 24 28
Karnataka 88* 46- 34- 79- 49- 39- 28 18 13 21 21 21
Kerala 40 22 16 26 20 20 11 13 4 7 13 4
TamIl Nadu 56 47 50 46 48 58 24 21 20 18 21 26

Jnfant mortality ChIld mortality

Unadjusted Adjusted UnadJusted Adjusted

State 15 20 25 15 20 25 15 20 25 15 20 25

India 129- 84- 68- 111- 88- 82- 66- 34 24- 49 36 34-
North
Deihl 111 68 47 70 66 60 26 16 7 NE NE NE
Haryana 122 76 60 105 79 69 63 32 21 46 33 28
Himachal Pradesh 110 61 42 91 61 48 85 25 14 56 34 30
Jammu regIon of Jammu and KashmIr 113" 62" 44" 92" 60" 54" 40 35 15 24 30 28
Punjab 70 60 48 61 60 52 39 19- 19- 27 18 23
Rajasthan 104 71 56 105 70 58 46 34 27 35 28 23

Central
Madhya Pradesh 122 102 106 108 106 130 81 50 33 70 55 48
Uttar Pradesh 191 122- 99 170 125 112 96- 52- 41- 70- 48 44

East
Bihar 149" 91" 82" 135" 96" 95" 65* 41- 39 77 61 66
Onssa 174" 144" 116" 158" 149" 131" 43- 13 14 56 24 31
West Bengal 137 65- 48- 111 P 72P 71 P 44 25 21 40 27 27

Northeast
Assam 139" 83" 74" 126" 87" 91" 78 57 38 66 72 73

West
Goa 177P 66P 30P 71 49 37 35 15 8 29 13 8
GUjarat 183- 83- 65- 140- 83- 83- 87* 25- 16- 71 27* 23-
Maharashtra 100P 55P 35P 85 60 44 41 19 14 47 26 20

South
Andhra Pradesh 100 78 63 91 85 77 41 28 6 32 28 9
Karnataka 116" 64" 47" 100" 69" 60" 56 33 19 40 36 30
Kerala 51 34 20 33 34 24 29 11 8 147 96 107
Tamil Nadu 80 68 70 63 69 84 100* 31 17 79 34 23
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For IndIa as a whole, the unadjusted effect has a U-shaped pattern, and the relatIOn­

ShIp IS statIstIcally sIgmficant A snmlar U-shape pattern IS observed m 10 states and

IS statIstIcally sIgmfIcant m fIve states By contrast, m Punjab, BIhar, Assam, Goa,

Maharashtra, Andhra Pradesh, and Karnataka, unadjusted chIld mortalIty among sec­

ond and hIgher-order bIrths decreases as mother's age at chIldbIrth mcreases The

effect IS statIstically sIgnIficant m BIhar Adjusted chIld mortalIty decreases as mother's

age at chIldbIrth mcreases m IndIa as a whole, and the effect IS statistically SIg­

mflcant A SImIlar pattern IS observed III eIght states-Punjab, Rajasthan, BIhar,

Assam, Maharashtra, Karnataka, Kerala, and TamIl Nadu-although the effect

IS not statistically sIgmficant m any of these states By contrast, m Onssa, DelhI,

Madhya Pradesh, Uttar Pradesh, West Bengal, and GUjarat, the relatIOnshIp be­

tween mother's age at chIldbIrth and chIld mortalIty among second and hlgher­

order bIrths shows a U-shaped pattern, but the effect IS only statistically sIgmfI­

cant III Onssa

Accordmg to the NFHS, 34 percent offlrst-born chIldren m IndIa were born to

mothers under age 18 (Table 2 5) The proportIOn IS especIally hIgh m Andhra Pradesh,

Assam, West Bengal, Karnataka, Maharashtra, and Madhya Pradesh Our findmgs

mdIcate that mortalIty before age five can be reduced substantially If women WaIt

until they are m theIr 20s to begm chIldbeanng Few chIldren m IndIa are born to

mothers age 35 or over Thus, reducmg bIrths to older women would only have a

small Impact on mfant and chIld mortalIty

Notes to Table 6 2

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressions Adjusted mortality rates for children of birth order one are

computed from hazard regression models that Include the follOWing control variables child s sex year of birth

reSidence mother s literacy religion caste/tnbe membership of household head mother s exposure to radiO or

teleVISion and household tOilet faCIlities cooking fuel and economic level (ownership of goods) as well as the

interactions of these last three vanabies WIth reSidence For child mortality rates length of follOWing birth Interval IS

added as a control vanable When calculating adjusted mortality rates the control variables are set at their mean

values for the speCifiC group of children under consideratIOn For neonatal postneonatal and Infant mortality rates

thiS group Includes all children In India or a speCified state who were born In December 1979 or later For child

mortality rates It Includes all children In India or a speCified state who were born In December 1979 or later and who

survived the first year of life Because mother s age at childbirth and Its square are coded as continuous vanables

there IS no reference category

NE Not estimated because the hazard model did not converge properly

The coeffiCient of the correspoBdlng variable In the underlying hazard regression differs Significantly from zero at the

5 percent level

The CoeffiCient of the corresponding vanable In the underlYing hazard regression differs Significantly from zero at the

5 p-ercent level for neonatal (first month) mortality but not for postneonatal (age 1-11 months) mortality

PThe coeffiCient of the corresponding variable In the underlying hazard rllgresslon differs Significantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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Table 6 3 Unadjusted and adjusted neonatal, postneonatal, Infant, and child mortality for children of

birth order two or higher, by mother's age at childbirth and by state

Age of mother at childbirth

Unadjusted Adjusted

State 15 20 25 30 35 15 20 25 30 35

Neonatal mortality

India 77 53* 43* 42 49* 58* 49* 45* 46* 52*
North
Deihl 62 38 28 26 29 32 32 31 29 28
Haryana 76 54 40 31 25 51 46 41 37 33
Himachal Pradesh 40 33 31 31 35 38 31 30 34 44
Jammu region of Jammu and Kashmir 37 30 28 30 35 21 24 29 35 45
Punjab 48 37 29 24 21 30 30 29 28 27
Rajasthan 62* 41- 33- 32* 39- 44 37 34 36 41

Central
Madhya Pradesh 99* 58- 43 41* 50- 70* 52* 46* 46 54*
Uttar Pradesh 110* 77 62- 58* 62- 89* 71* 62* 61 66*

East
Bihar 78* 59- 49- 45* 47 58 53 50 50 52
Onssa 78 60 52 49 53 63 56 53 53 57
West Bengal 61 50 46 47 55 40 44 50 56 64

Northeast
Assam 68* 52- 46- 45- 51* 52 48 47 50 57

West
Goa 76- 38- 24* 20- 22* 27 26 25 24 24
GUJarat 134* 60* 36* 29- 33* 112- 60 38* 29* 26
Maharashtra 79- 37* 24* 22- 29* 49 33 27 27 31

South
Andhra Pradesh 80* 43* 33* 35 54* 51- 39- 38- 44* 65
Kamataka 72- 48* 39* 39 46* 58 47 42 41 44
Kerala 47- 25* 19* 21 34* 36- 23* 20 23* 36
Tamil Nadu 47 40 39 43 55 35 36 40 47 57

Postneonatal mortality

India 48- 36* 31* 31- 37- 45* 36* 32- 31* 33-
North
DeIhl 91* 40* 26* 24* 34- 85* 41* 26 24* 30
Haryana 59 40 34 34 42 61 44 35 31 31
Himachal Pradesh 65* 37- 27* 26* 31 35 32 30 29 30
Jammu region of Jammu and Kashmir 26 23 22 22 23 12 17 23 27 27
Punjab 16 24 28 26 19 13 22 28 28 22
Rajasthan 51* 37- 31- 30* 35- 45 37 33 31 32

Central
Madhya Pradesh 69* 48 40 38* 43 67- 50* 41* 37 38*
Uttar Pradesh 69* 52 45- 45* 52 75* 55* 46* 44 47*
East
Bihar 78* 48- 37- 35* 41* 80 49- 37* 35 39*
Onssa 110* 72 55 49* 51* 82 69 59 52 47
West Bengal 29 25 24 26 31 23 23 25 28 34

Northeast
Assam 60- 40* 33* 33- 41* 56- 39 33* 35 44*

West
Goa 19 14 11 8 6 53 25 12 6 3
GUjarat 30 31 29 25 20 16 26 32 28 19
Maharashtra 34 24 17 13 11 29 23 18 14 10

South
Andhra Pradesh 33 26 24 25 30 31 26 25 26 29
Karnataka 51- 32* 24* 22* 25 47 33 25 21 20
Kerala 22 11* 8* 10* 18 30 14 9 8 11
Tamil Nadu 32 26 24 23 24 33 29 25 21 17
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Table 6 3, continued

Age of mother at childbirth

Unadjusted Adjusted

State 15 20 25 30 35 15 20 25 30 35

Infant mortality

India 125* 89* 74* 73* 86* 103* 85* 77* 77* 85*
North
Deihl 153P 78P 54P 50P 62P 117P 72P 57P 53P 58P

Haryana 135 95 74 65 67 112 90 76 68 64
Himachal Pradesh 105P 71P 58P 57P 66P 73 63 60 63 74
Jammu region of Jammu and KashmIr 63 53 50 51 59 33 41 51 62 73
Punjab 65 61 57 50 40 43 52 58 57 49
Rajasthan 113* 78* 64* 63* 74* 89 74 67 67 73

Central
Madhya Pradesh 168* 106 83 79* 93* 136* 102* 87 84* 92*
Uttar Pradesh 179* 128 106* 102* 114* 164* 126* 108* 104* 113*

East
Bihar 156* 107* 86* 80* 88* 138P 102P 87P 84P 91 P

Orissa 188P 132P 107P 99P 104P 144 125 112 105 104
West Bengal 90 75 70 73 86 63 68 74 84 99

Northeast
Assam 129* 93* 79* 79* 92* 108p 87P 81 P 85P 101 P

West
Goa 96" 52" 35" 28" 28" 80 51 37 31 27
GUJarat 164" 90" 64" 54" 53" 127" 86" 70" 57" 45"
Maharashtra 113" 61" 41" 35" 40" 77 57 46 41 41

South
Andhra Pradesh 112" 70" 57" 61" 84" 82" 66" 62" 70" 94"
Karnataka 124* 80* 63* 61* 71* 105 80 67 62 65
Kerala 69* 36* 28* 31* 52* 66" 36" 29" 31" 48"
Tamil Nadu 79 66 63 66 79 68 66 65 68 74

Child mortality

India 65* 45* 37* 35* 39* 63* 49* 41* 37* 37*
North
Deihl 26 15* 11* 13* 20* 34 21 16 17 23
Haryana 29 35 38 37 31 20 37 47 42 26
Himachal Pradesh 43 29 25 27 39 30 32 36 43 55
Jammu region of Jammu and Kashmir 14 20 28 37 48 17 23 29 35 38
Punjab 32 25 21 18 16 34 27 22 17 14
Rajasthan 51 39 34 33 36 49 41 36 32 31

Central
Madhya Pradesh 98* 67* 53* 48* 51* 86 66 56 53 56
Uttar Pradesh 88* 67* 57* 55* 59* 84 68 60 58 61

East
Bihar 93* 61* 46* 39* 38* 90 65 52 46 46
Orissa 48* 23* 16 16* 25* 38* 23* 18* 19* 25*
West Bengal 42 32 28 29 35 54 37 30 28 30

Northeast
Assam 93 74 61 51 45 97 83 69 58 47

West
Goa 13 11 10 10 10 13 NE NE NE NE
GUJarat 48* 31* 26* 27* 37 32 27 27 30 38
Maharashtra 27 28 26 22 16 30 30 26 20 14

South
Andhra Pradesh 35 32 28 24 20 36 42 39 28 15
Karnataka 78 48 33 27 25 106 58 35 22 16
Kerala 28 14 10 10 15 74 26 12 7 5
Tamil Nadu 43 38 35 34 35 62 46 37 32 29
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PREVIOUS BIRTH INTERVAL

Table 6 4 shows that both unadjusted and adjusted effects of prevIOus bIrth mter­

val on neonatal mortalIty are large and statIstIcally sIgmficant m IndIa as a whole

and m every state There are only small dIfferences between unadjusted and ad­

Justed effects For IndIa, adjusted neonatal mortalIty IS more than tWIce as hIgh

for chIldren born withm 24 months of the prevIOus bIrth as for chIldren born

after a longer mterval The adjusted effect of prevIOus bIrth mtervaiis especIally

hIgh m Jammu RegIOn, West Bengal, Haryana, and Madhya Pradesh DelhI,

HImachal Pradesh, and Kerala have the smallest dIfferences m adjusted neonatal

mortalIty by prevIOus bIrth mterval, but these dIfferences are, nevertheless, sta­

tIstIcally sIgmficant

The effects of prevIous bIrth mterval on postneonatal mortaltty are slffillar The

adjusted effect IS especIally large m Jammu regIOn, Delht, and Madhya Pradesh All

effects are statIstIcally slgmficant except the unadjusted effect m Goa and the ad­

Justed effect m Goa and Taffill Nadu

Comblmng neonatal and postneonatal mortalIty, adjusted mfant mortaltty m

IndIa IS more than tWIce as htgh for chIldren born wlthtn 24 months of a prevIOus

bIrth as for other chtldren Short prevIous bIrth mtervals mcrease mfant mortalIty m

all states by factors rangmg from about 70 to 170 percent

Notes to Table 6 3

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressIOns Adjusted neonatal postneonatal Infant and child mortality

rates for children of birth order two or above are computed from hazard regression models that Include the follOWing

control variables birth order length of prevIous birth Interval number of deceased older Siblings child s sex year of

birth reSidence mother s literacy religion caste/tnbe membership of household head mother s exposure to radiO or

teleVISion and household tOilet faCIlities cooking fuel and economic level (ownership of goods) as well as the

interactions of these last three vanables With reSidence For child mortality rates length of follOWing birth Interval IS

added as a control variable When calculating adjusted mortality rates the control variables are set at their mean

values for the specific group of children under consideration For neonatal postneonatal and Infant mortality rates

thiS group Includes all children In India or a specIfied state who were born In December 1979 or later For child

mortality rates It Includes all children In India or a specified state who were born In December 1979 or later and who

survived the first year of life Because mother s age at childbirth and ItS square are coded as continuous variables

there IS no reference category

NE Not estimated because the hazard model did not converge properly

The coeffiCient of the corresponding variable In the underlying hazard regression differs Significantly from zero at the

5 percent level

The coeffiCient of the corresponding variable In the underlying hazard regression differs Significantly from zero at the

5 percentlevel for neonatal (first month) mortality but not for postneonatal (age 1-11 months) mortality

"The coeffiCient of the corresponding variable In the underlying hazard regression differs Significantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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The unadjusted effect of prevIOus bIrth mterval on chl1d mortalIty IS somewhat

smaller than the unadjusted effects on neonatal and postneonatal mortalIty, both m

IndIa as a whole and m most states It IS starrsrrcally slgmficant m only lOaf the 19

states In general, the effects of preVIous bIrth mterval tend to be hIghest m states where

chIld mortallty IS hIgh Adjusted effects are only sllghtly smaller than unadjusted effects,

and there are only two dIfferences m statlsrrcal slgmficance In Jammu regIOn, the unad­

Justed effect IS not starrsrrcally slgmficant, but the adjusted effect IS, whIle m Punjab, the

unadjusted effect IS starrsncally slgmficant, but the adjusted effect IS not

These fmdmgs show clearly that prevIOus bIrth mterval has a large and starrsrr­

cally slgmflcant effect on mfant and chIld mortahty They provIde a strong ratIOnale

for advocatmg chIld spacmg to Improve chIld survIval Accordmg to the NFHS, one­

thrrd of all IndIan chIldren of bIrth order 2 and hIgher are born wlthm 24 months of

the prevIOus bIrth (Table 2 5) For chl1dren born after another slblmg, lengthenmg the

prevIOus bIrth mterval to at least 24 months would reduce mortahty under age 5 by

about 17 percent

MORTALITY OF AN OLDER SIBLING

Chl1dren m failllhes where an older slbhng dIed at a young age are hkely to have

heIghtened mortahty nsks themselves They may face adverse bIOlogICal condlrrons

that affected the older slblmg or a farmly envIronment assocIated wIth hIgh nsks of

mfant and chIld mortahty

Table 6 5 shows that mortahty of an older slblmg has a consIstent, strong, and

starrsrrcally slgmflcant effect on neonatal mortahty In IndIa as a whole, unadjusted

neonatal moralIty IS 97 percent hIgher for chIldren WIth an older slblmg who dIed

than for other chIldren A large and starrsrrcally slgmflcant unadjusted effect IS ob­

served m all states except Hlmachal Pradesh The adjusted effect IS only shghtly

smaller Adjusted neonatal morahty m IndIa IS 85 percent hIgher for chl1dren WIth an

older slblmg who dIed than for other chIldren The adjusted effect IS starrsrrcally

slgmflcant for IndIa and for all states except Haryana and Hlmachal Pradesh

The unadjusted and adjusted effects of mortalIty of an older slblmg on postneo­

natal mortalIty are slllular to the effects on neonatal mortalIty but they are smaller

and staustlcally slgmflcant m fewer states and the dIfference between the unadjusted

and adjusted effects IS larger Unadjusted postneonatal mortallty m IndIa IS 89 percent

hIgher for chlldren WIth an older slblmg who dIed than for other chlldren The dIfference

m adjusted postneonatal mortahty IS only 47 percent The unadjusted effect IS statIstI­

cally slgmficant m 13 states and the adjusted effect IS sIgmficant m eIght states

Combmmg neonatal and postneonatal mortahty, unadjusted mfant mortahty m In­

dIa IS 95 percent Ingher for cInldren WIth an older slbhng who dIed than for other chIl­

dren The dIfference m adjusted mfant mortahty IS somewhat smaller, at 71 percent
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Table 6 4 Unadjusted and adjusted neonatal, postneonatal, Infant, and child mortality for children of
birth order two or higher, by length of prevIous birth Interval and by state

PrevIous bIrth Interval (months)

Neonatal mortality Postneonatal mortality

Unadjusted Adjusted Unadjusted Adjusted

State <24t ~24 <24t ~24 <24t ~24 <24t ~24

India 82 37* 79 37 58 26* 56 27*
North
DeIhl 45 25 41 26 64 20* 59 21*
Haryana 76 29 72 30 57 29* 55 30*
Himachal Pradesh 44 28 44 28 49 24* 47 24*
Jammu region of Jammu and Kashmir 54 22* 56 22* 44 16* 45 16*
Punjab 46 22 42 23* 42 19* 41 20*
Rajasthan 65 28* 61 29* 58 26* 54 27*

Central
Madhya Pradesh 94 37* 88 38* 84 32* 79 33*
Uttar Pradesh 112 49 108 50* 86 37 83 37*

East
Bihar 88 40 86 41 66 34 62 35*
Orissa 98 42* 96 43 104 48 99 49*
West Bengal 92 38 92 38 46 21 47 20*

Northeast
Assam 75 39* 73 40* 62 29 60 29*

West
Goa 47 18* 42 19* 11 9 10 9
GUJarat 69 31* 62 33* 41 23* 41 23*
Maharashtra 53 24* 49 25* 34 15 32 15

South
Andhra Pradesh 71 33* 70 34* 45 21 45 21
Kamataka 71 35* 67 36* 40 23 36 24
Kerala 33 20* 32 20* 17 8 17 8
Tamil Nadu 63 34* 67 34* 33 22 32 22

Infant mortality Child mortality

Unadjusted Adjusted Unadlusted Adjusted

State <24t ~24 <24t ~24 <24t <::24 <24t ~24

India 140 63* 135 64* 59 34* 60 36
North
Deihl 109 45* 100 47* 23 10* 28 14
Haryana 133 58* 127 59* 63 27* 67 30
Himachal Pradesh 92 52* 92 52* 34 25 50 32
Jammu region of Jammu and Kashmir 98 39* 101 38* 40 25 44 24
Punjab 88 41* 83 43* 31 17* 29 18
Rajasthan 124 54* 115 56* 53 30* 49 31*

Central
Madhya Pradesh 178 69* 167 71 88 48* 91 49*
Uttar Pradesh 198 86 191 88 93 48* 95 50*

East
Bihar 155 74 148 76 78 39* 83 45*
Orissa 201 90 195 91* 33 16* 36 17
West Bengal 138 59 139 59 44 28* 43 30*
Northeast
Assam 136 68* 132 69* 95 49 99 57*

West
Goa 59 27" 52 29" 16 8 NE NE
GUJarat 110 54 103 56 32 27 33 26
Maharashtra 86 38* 81 40 28 24 27 25

South
Andhra Pradesh 115 55* 114 55* 38 26 47 33
Kamataka 111 58* 103 61* 47 35 42 39
Kerala 50 28* 49 28* 14 11 12 12
Tamil Nadu 96 56* 99 56" 42 33 45 36
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For the country as a whole, the unadjusted effect on chtld mortahty IS large and

statIstIcally sIgmficant, but It IS smaller than the effects on neonatal and postneonatal

mortalIty Unadjusted chtld mortahty IS 71 percent hIgher for chtldren WIth an older

sIbhng who dIed than for other children A sunIlar pattern IS observed at the state

level, but the unadjusted effect IS statIStIcally sIgmficant m only mne out of 19 states

Adjusted effects are somewhat smaller Adjusted chIld mortahty m India IS 31 per­

cent htgher for chIldren wIth an older sIblmg who dIed than for other chtldren Among

states, the adjusted effect IS statIstIcally sIgmficant only m Rajasthan In Punjab and

Kerala, death of an older sIblmg has no effect on chIld mortahty after adJustmg for

other vanables

In summary, the death of an older sIblmg has a decreasmg effect on a ChIld's

nsk of mortahty as the chIld's age mcreases ThIS suggests that SImIlar mortahty

expenence among sIbhngs may be due pnmanly to bIOlOgical factors In order to

enhance chtld SUrvIVal, health-care programmes should gIve speCIal attentIon to famI­

hes that have expenenced prevIOUS mfant or chtld mortalIty, especIally dunng preg­

nancy and ImmedIately after the bIrth of subsequent chIldren

SHORT INTERVAL TO NEXT BIRTH

Chtldren who expenence the bIrth of a younger sIblmg dunng early chIldhood may

expenence high mortalIty for many reasons If a woman becomes pregnant agam

very soon after chIldbirth, her lactatIOn may be affected and breastfeedmg may stop

Notes to Table 6 4

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressions For adjusted mortality rates the hazard regressions Include the

follOWing control vanables birth order number of deceased older Siblings child s sex year of birth mother s age at

childbirth and ItS square reSidence mother s literacy religion caste/tnbe membership of household head mother s

exposure to radiO or teleVISion and household tOilet faCilities cooking fuel and economic level (ownership of goods)

as well as the Interactions of these last three vanables With reSidence For child mortality rates length of follOWing

birth Interval IS added as a control vanable When calculating adjusted mortality rates the control vanables are set at

their mean values for the speCifiC group of children under conSideration For neonatal postneonatal and Infant

mortality rates thiS group Includes all children In India or a speCIfied state who were born In December 1979 or later

For child mortality rates It Includes all children In India or a speCified state who were born In December 1979 or later

and who survived the first year of life

tReference category In the underlying hazard regression

NE Not estimated because the hazard model did not converge properly

The coeffiCient of the corresponding vanable In the underlYing hazard regression differs Significantly from zero at the

5 percent level

The coeffiCient of the corresponding vanable In the underlying hazard regression differs Significantly from zero at the

5 percent level for neonatal (first month) mortality but not for postneonatal (age 1-11 months) mortality

'The coeffiCient of the corresponding vanable In the underlying hazard regression differs Significantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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Table 65 Unadjusted and adjusted neonatal, postneonatal, Infant, and chIld mortality for children of

bIrth order two or hIgher, by whether they have deceased older siblings and by state

Child has deceased older slblmg(s)

Neonatal mortality Postneonatal mortality

Unadjusted Adjusted Unadjusted Adjusted

State Not Yes Not Yes Not Yes Not Yes

India 38 75 39 72' 27 51* 30 44*
North
DeIhl 24 69 24 63 26 47* 29 35
Haryana 37 50 37 50 31 52* 34 43
Himachal Pradesh 31 36 31 35 26 48* 26 49*
Jammu region of Jammu and Kashmir 23 69* 23 69 20 31 21 29
Punjab 23 75* 23 83 23 46* 23 40*
Rajasthan 29 79* 29 77* 26 74* 27 68*

Central
Madhya Pradesh 37 80* 39 75* 33 70* 36 61*
Uttar Pradesh 51 87* 55 81* 38 65 43 55

East
Bihar 41 74* 41 74* 34 59' 35 55
Onssa 48 67* 49 65* 53 73 57 66
West Bengal 40 74* 41 72* 23 33* 24 30

Northeast
Assam 42 64 43 62' 35 42 37 39

West
Goa 20 63 21 50 9 16 10 8
GUJarat 33 69 35 60 23 44* 24 41*
Maharashtra 26 53 25 56 18 25 19 19

South
Andhra Pradesh 34 71 34 71* 21 47* 22 43*
Karnataka 35 74* 37 69* 26 32 28 28
Kerala 20 57* 20 45 9 28* 10 15
Tamil Nadu 35 63* 38 53* 23 28 25 24

Infant mortality Child mortality

Unadjusted Adjusted Unadjusted Adjusted

State Not Yes Not Yes Not Yes Not Yes

India 65 127* 68 116* 34 58 39 51
North
DeIhl 50 115' 53 98" 11 24 17 21
Haryana 69 102' 72 93 31 50* 38 43
Himachal Pradesh 57 84P 57 85P 25 39 36 40
Jammu region of Jammu and Kashmir 43 100" 44 98" 28 33 31 25
Punjab 46 121* 46 122 19 29 21 21
Rajasthan 55 152* 56 144 29 76* 29 72*

Central
Madhya Pradesh 70 149 75 136 51 71* 57 65
Uttar Pradesh 90 152* 98 137 51 73* 59 66

East
Bihar 75 134* 77 129* 45 55 53 57
Onssa 102 140* 106 130" 17 25 20 22
West Bengal 63 107* 64 102" 29 36 34 31

Northeast
Assam 77 106" 79 101" 58 68 72 65

West
Goa 29 79" 31 58" 9 17 NE NE
GUjarat 57 112' 59 101* 25 39 26 36
Maharashtra 43 77" 44 75" 24 28 27 21

South
Andhra Pradesh 55 118 56 114 26 42* 35 41
Karnataka 61 106" 64 96 34 49* 39 43
Kerala 28 85* 30 60" 11 20 12 12
Tamil Nadu 59 91" 63 77" 31 49* 38 40
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prematurely The young cluld's nutrltion and growth may suffer, makmg the cluld

mcreasmgly susceptIble to dIseases and mortalIty Also, a younger sIblmg may com­

pete for care and attention witlun the famIly, and the presence of other young cluldren

m the household may mcrease a cluld's exposure to mfectmus dIseases Because It IS

very rare for a cluld to have a younger siblIng dunng mfancy, we analyse the effect of

mterval to next bIrth on chIld mortalIty only

As shown m Table 6 6, subsequent bIrth mterval has no effect on cluld mortalIty

among first-born cluldren, but It does have an effect on cluldren of second and lugher­

order bIrth For second and subsequent cluldren m IndIa who already have a younger

SiblIng by the time they are age two, unadjusted child mortalIty IS 45 percent lugher

than It IS for cluldren who do not have a younger SiblIng by age five A short subse­

quent birth mtervalls assocIated WIth lugher unadjusted cluld mortalIty m all states

except GUJarat, where cluld mortalIty shows lIttle vanation by subsequent bIrth mter­

val The unadjusted effect of subsequent bIrth mterval on cluld mortalIty IS statIsti­

cally sIgmficant m DelhI, HImachal Pradesh, Uttar Pradesh, BIhar, West Bengal,

Assam, and Andhra Pradesh The adjusted effect IS only slIghtly smaller than the

unadjusted effect m IndIa as a whole and m most states In HImachal Pradesh the

unadjusted effect IS statIStically slgmficant, but the adjusted effect IS not By contrast,

m Madhya Pradesh the adjusted effect IS statIstically slgmficant, but the unadjusted

effect IS not

It IS mterestmg that fIrst-born cluldren do not expenence mcreased nsk of cluld

mortalIty If a younger SIblIng IS born before they reach age five It appears that mothers'

Notes to Table 6 5

Neonatal postneonatal Infant and child mortality rates are expressed as deaths per 1 000 Infant mortality rates are

computed as the sum of neonatal and postneonatal mortality rates Both unadjusted and adjusted mortality rates are

predicted values calculated from hazard regressions For adjusted mortality rates the hazard regressions Include the

follOWing control vanabies birth order length of prevIous birth Interval child s sex year of birth mother s age at

childbirth and ItS square reSidence mother s literacy religion caste/tnbe membership of household head mother s

exposure to radiO or teleVISion and household tOilet faCIlities cooking fuel and economic level (ownership of goods)

as well as the interactIOns of these last three vanables With reSidence For child mortality rates length of follOWing

birth Interval IS added as a control vanable When calculatmg adjusted mortality rates the control vanables are set at

their mean values for the speCific group of children under conSideration For neonatal postneonatal and mfant

mortality rates thiS group Includes all children m India or a speCIfied state who were born m December 1979 or later

For child mortality rates It Includes all children m India or a speCified state who were born m December 1979 or later

and who survived the first year of life

tReference category In the underlying hazard regressIOn

NE Not estimated because the hazard model did not converge properly

The coeffiCient of the corresponding vanable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent level

The coeffiCient of the corresponding vanable m the underlYIng hazard regression differs Significantly from zero at the

5 percent level for neonatal (first month) mortality but not for postneonatal (age 1-11 months) mortality

PThe coeffiCient of the correspondmg vanable m the underlyIng hazard regression differs Significantly from zero at the

5 percent level for postneonatal (age 1-11 months) mortality but not neonatal (first month) mortality
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Table 6 6 UnadJusted and adjusted child mortality, by following birth mterval and by state

Followmg birth mterval for birth order 1 (months)

Unadjusted Adjusted

Nofollowrng Nofollowmg
State 24 36 48 blrtht 24 36 48 blrtht

India 39 39 40 40 39 40 40 40
North
Deihl NE NE NE NE NE NE NE NE
Haryana 35 35 36 36 35 35 36 36
Himachal Pradesh 37 33 30 28 42 37 31 28
Jammu region of Jammu and Kashmir 27 28 28 29 28 28 29 29
Punjab 19 20 21 21 19 20 21 21
Rajasthan 23 29 34 36 22 29 34 36

Central
Madhya Pradesh 57 57 57 58 60 59 58 58
Uttar Pradesh 46 52 58 60 47 53 58 60

East
Bihar 77 67 55 48 76 67 55 48
Orissa 37 32 23 19 38 33 23 19
West Bengal 34 33 32 31 33 32 31 31

Northeast
Assam 73 70 65 62 73 69 65 62

West
Goa 11 10 10 10 10 10 10 10
GUjarat 33 31 29 29 35 32 30 29
Maharashtra 39 32 30 25 39 32 30 25

South
Andhra Pradesh 23 25 28 29 25 26 28 29
Karnataka 36 37 38 38 36 37 38 38
Kerala NE NE NE NE NE NE NE NE
Tamil Nadu 38 37 36 36 40 38 37 36

Following birth rnterval for birth order 2 or higher (months)

Unadjusted Adjusted

No following No following
State 24 36 48 blrtht 24 36 48 blrtht

India 58* 51* 44* 40 53* 48* 43* 40
North
Deihl 31* 22" 20* 13 25* 19* 18* 13
Haryana 61 48 42 36 51 43 40 36
Himachal Pradesh 75* 57* 39* 28 69 54 37 28
Jammu region of Jammu and Kashmir 31 30 29 29 31 30 29 29
Punjab 28 24 22 21 25 23 21 21
Rajasthan 41 39 36 36 38 37 36 36

Central
Madhya Pradesh 70 65 60 58 67* 64 60* 58
Uttar Pradesh 80* 71* 63* 60 75* 68* 62* 60

East
Bihar 83* n" 56* 48 75* 66* 54* 48
Orissa 28 26 21 19 27 25 21 19
West Bengal 62* 47* 33* 31 58* 45* 33* 31

Northeast
Assam 101* 88* 73* 62 87" 79* 69" 62

West
Goa NE NE NE NE NE NE NE NE
GUJarat 26 28 28 29 26 27 28 29
Maharashtra 29 27 26 25 27 26 26 25

South
Andhra Pradesh 58" 49" 37* 29 54· 47" 36* 29
Karnataka 52 47 41 38 47 44 40 38
Kerala 17 14 12 12 15 13 12 12
Tamil Nadu 49 42 39 36 46 41 38 36
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care of first-born cluldren does not change much when a second cluld IS born and

nsks of mfectious diseases do not mcrease sIgmficantly when the number of young

cluldren m a famIly changes from one to two

SUMMARY

In general, demograpluc charactensncs have consIstent and substantIal effects on

mortalIty before age five at both the natIOnal and state levels The adjusted effects are

not very dIfferent from the unadjusted effects except m the cases of bIrth order and

mother's age at cluldbIrth Three demograpluc charactensncs have especIally large

adjusted effects on mfant and cluld mortalIty-prevIOus bIrth mterval, mortalIty of

an older sIblIng, and subsequent bIrth mterval These findings suggest that under-five

mortalIty can be reduced substantIally by encouragmg women to delay the onset of

cluldbeanng and to mcrease the mterval between bIrthS

Spacmg bIrths at mtervals of at least 24 months wIll greatly enhance chIld sur­

VIVal MImmlZlng the number of bIrthS to mothers under age 20 and helpmg famIlIes

stop havmg cluldren after four bIrths will also enhance the survIVal chances of clul­

dren Fmally, famIly health programmes should provIde famIlIes that have expen­

enced an mfant or cluld death WIth mtensified maternal and cluld health support to

aVOId further mortalIty Such support should mc1ude basIc antenatal care, gUIdance

on home care of well babIes, ImmumzatIOns, and treatment of common cluldhood

Illnesses such as dIarrhoea and respIratory mfectIOns

Notes to Table 6 6

Child mortality rates are expressed as deaths per 1 000 Both unadjusted and adjusted child mortalIty rates are

predicted values calculated from hazard regressions For adjusted child mortalIty rates the hazard regressions

Include the follOWing control variables birth order length of prevIous birth Interval for second and higher order births

presence of deceased older slbllng(s) child s sex year of birth mother s age at childbirth and ItS square reSidence

mother s literacy religion caste/tribe membership of household head mother s exposure to radiO or televIsion and

household tOilet faCIlIties cooking fuel and economic level (ownership of goods) as well as the interactIOns of these

last three variables With reSidence When calculating adjusted child mortalIty rates the control vanables are set at

their mean values for the speCifiC group of children under consideration The group of children under consideratIOn

here Includes all children In India or a specified state of birth order two or higher who were born In December 1979 or

later and who survived the first year of life

tReference category In the underlYing hazard regression

NE Not estimated because the hazard model did not converge properly

The coeffiCient of the corresponding variable In the underlying hazard regression differs Significantly from zero at the

5 percent level



7 Effects of Antenatal
and Delivery Care
on Neonatal Mortality

In tlus chapter, we exarrune the effects of antenatal and delIvery care on neonatal

mortalIty, speCIfically, the effects of number of antenatal-care VISItS, lIDIDumzatIOn

ofpregnant women agaIllst tetanus, and delIvery III a medIcal facility ThIs analysIs IS

based on 55,571 cluldren born dunng the four years before the NFHS Because thIs

sample IS smaller than the samples used III earher chapters and because mortahty

data for a large proportIon of these cluldren are only aVaIlable for a short penod,

estimatIon of postneonatal and cluld (age one through four) mortahty would not be

rehable We, therefore, carry out tlus analysIs for neonatal mortalIty only

NUMBER OF ANTENATAL-CARE VISITS

Table 7 I shows unadjusted and adjusted probabIhtles of a cluld dymg dunng the

neonatal penod by number of antenatal-care VISItS made by the mother dunng preg­

nancy The antenatal-care VISItS reported here do not mclude home VISItS made by

health workers For IndIa as a whole, the table shows a very sharp dechne m unad­

Justed neonatal mortahty as the number of antenatal-care VISItS Illcreases The ad­

Justed effect IS much smaller, but It remaIns statIStically sIgmficant A slrru1ar pattern

III unadjusted neonatal mortalIty IS observed III all states except Jammu regIOn and

Maharashtra The unadjusted effects of number of antenatal-care VISItS are statisti­

cally sIgmficant for IndIa and for 10 of the 19 states

The adjusted effects of antenatal-care VISItS on neonatal mortalIty are much

smaller III all states except HImachal Pradesh, where they are larger, and III Madhya

Pradesh and Onssa, where they remaIn VIrtually unchanged The adjusted effects are

statistically sIgmficant only for IndIa and for HImachal Pradesh, Madhya Pradesh,

and Onssa DelhI, Uttar Pradesh, Goa, Andhra Pradesh, Karnataka, and Tarrul Nadu

show a sharp declIlle III adjusted neonatal mortalIty WIth Illcreasmg number of

antenatal-care VISItS, but the adjusted results for these states are not statIstIcally
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Table 7 1 Unadjusted and adjusted neonatal mortality, by number of antenatal-care VISitS made by
mother and by state

Number of antenatal-care VISitS made by mother

Unadjusted Adjusted

State 0 2 4 6 0 2 4 6

India 53* 43* 35* 28* 46* 43* 41* 39*
North
Deihl 49* 40* 33* 27* 43 37 32 28
Haryana 40 37 34 31 32 36 40 46
Himachal Pradesh 44 34 26 20 57* 34* 21* 12*
Jammu region of Jammu and Kashmir 25 26 28 29 23 25 28 32
Punjab 33 32 31 30 27 30 33 36
Rajasthan 34 33 33 32 34 34 34 34

Central
Madhya Pradesh 56* 40* 28* 20* 54* 41* 31* 24*
Uttar Pradesh 62* 45* 33* 24* 56 50 45 41

East
Bihar 53 44 37 31 50 48 46 44
Onssa 67* 45* 30* 20* 65* 46* 33* 24*
West Bengal 52* 44* 37* 31* 40 42 45 47

Northeast
Assam 62* 44* 31* 22* 50 50 50 50

West
Goa 46* 32* 23* 16* 24 21 19 17
GUJarat 45 39 33 28 39 39 39 39
Maharashtra 31 30 30 30 18* 26* 37* 54*

South
Andhra Pradesh 59* 47* 37* 30* 54 46 39 33
Karnataka 50 45 41 37 47 44 42 39
Kerala 30* 23* 17* 12* 16 14 13 11
Tamil Nadu 63* 51* 41* 33* 50 46 42 38

Notes Neonatal mortality rates are expressed as deaths per 1 000 Both unadjusted and adjusted neonatal mortality rates are predicted values

calculated from hazard regressions For the adjusted mortality rates the hazard regressions Include the follOWing control vanabies whether

mother received at least two tetanus injections during pregnancy whether child was delivered at a medical facIlity child s sex year of birth

mother s age at childbirth and ItS square mother s literacy residence religion/caste tnbe membership of household head mother s exposure to

radiO or teleVISion and household tOilet facIlities cooking fuel and economic level (ownership of goods) as well as the interactions of these last

three vanabies With residence When calculating the adjusted neonatal mortality rates the control vanabies are set at their mean values for the

particular group of children under conslderallon ThiS group Includes all children In India or a speCified state who were born by January 1988 or

later (January 1989 or later for Haryana and states surveyed dunng the third round of the NFHS Arunachal Pradesh Bihar GUJarat Jammu

region of Jammu and Kashmir Mampur Meghalaya Mlzoram Nagaland Onssa Punjab Tnpura and Deihl) Because number of antenatal care

VISitS IS coded as a continuous vanable there IS no reference category

*The coefficient of the corresponding vanable In the underlying hazard regressIOn differs slgmflcantly from zero at the 5 percent level

slgmficant It IS not surpnsmg that the adjusted effects on neonatal mortalIty are

much smaller and less often statistically slgmficant than the unadjusted effects TIns

IS because antenatal-care VISItS are hkely to be correlated WIth SOClOeconOffilC back­

ground VarIables such as urban/rural reSIdence and mother's lIteracy, whlch are Ill­

eluded III the model for adjusted effects

In Maharashtra, Haryamt, Jammu regIOn, Punjab, and West Bengal, the adjusted

effect of number of antenatal-care VISItS tends to Illcrease neonatal mortalIty, although

thls effect IS only statIstically sIgmficant III Maharashtra Thls unexpected effect IS
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observed m Jammu regIOn both before and after adjustment for other vanables It IS

pOSSIble that women m these states who report frequent antenatal-care VISItS expen­

ence mgh-nsk factors assocIated WIth neonatal mortalIty Another possIbIhty IS that

women m these states who have few antenatal-care VISItS tend to underreport neona­

tal deaths

TETANUS IMMUNIZATION OF PREGNANT MOTHERS

Tetanus IS one of the major causes of neonatal mortaltty III developmg countrIes

(Stanfield and Galazka 1984) In such countrIes, It IS lnghly recommended that preg­

nant women receIve at least two doses of tetanus tOXOId vaccme (Dastur et al 1993,

Jones 1983) Table 72 shows the unadjusted and adjusted effect of mother's full

tetanus ImmumzatIOn on a cmld's probabIhty of dymg dunng the neonatal penod In

IndIa as a whole, mother's tetanus ImmumzatIOn has a substantIal effect on unad­

Justed and adjusted neonatal mortalIty Both unadjusted and adjusted effects are sta­

tIStIcally sIgmficant, reflectmg the Importance of the protectIOn conferred by tetanus

ImmumzatIOn

The unadjusted effect of mother's full tetanus ImmumzatIOn reduces neonatal

mortahty m all states except Jammu region Tills effect IS statIstIcally sIgmficant m

12 states The adjusted effect IS smaller m most states and IS statIstIcally sIgmficant

m only SIX Uttar Pradesh, Onssa, West Bengal, Assam, Maharashtra, and TamIl Nadu

The adjusted effect IS substantIal, but not statIstIcally sIgmficant, m Delill, Haryana,

Punjab, Rajasthan, BIhar, GUJarat, Andhra Pradesh, and Kerala In HImachal Pradesh,

adjusted neonatal mortalIty IS shghtly mgher for cmldren whose mothers receIved

full tetanus ImmumzatIOn than for other cmldren

In summary, the adjusted effect of mother's full tetanus ImmumzatIon on neo­

natal mortalIty IS statIstIcally sIgmficant m IndIa as a whole and IS eIther statIStIcally

sIgmficant or substantIal m 14 of the 19 states, mcludmg most of India's populous

states WIth mgh mortalIty These findmgs suggest that Immumzmg pregnant women

agamst tetanus IS an Important programme mterventIOn for reducmg neonatal mortal­

Ity m IndIa

PLACE OF DELIVERY

ChIldren delIvered at a medIcal faCIlIty are lIkely to expenence lower mortalIty than

chIldren delIvered at home because such faCIlItIes usually prOVIde a SanItary enVIron­

ment and medIcally correct bIrth aSSIstance If complIcatIOns develop dunng cmld­

bIrth, medIcal profeSSIOnals can attend to the problem llllffiedIate1y In a developmg

country such as IndIa, however, most women who delIver theIr cm1dren at a medIcal

faCIlIty enJoy a hIgh SOCIoeconOffilC status as measured by the mdicators used m tms
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Table 7 2 Unadjusted and adjusted neonatal mortality, by mother's tetanus
Immunization durmg pregnancy and by state

Mother received at least two tetanus mJectlons durmg pregnancy

Unadjusted Adjusted

State Not Yes Not Yes

India 59 33* 55 35*
North
Deihl 53 26* 46 27
Haryana 47 31 49 31
Himachal Pradesh 35 32 32 35
Jammu region of Jammu and Kashmir 25 28 27 27
Punjab 48 29 44 30
Rajasthan 35 30 38 25

Central
Madhya Pradesh 54 37* 48 42
Uttar Pradesh 67 35* 64 39*

East
Bihar 54 40 52 43
Onssa 74 40* 71 42*
West Bengal 66 35* 63 36*

Northeast
Assam 67 27* 67 27*

West
Goa 74 14* NE NE
GUJarat 54 32* 50 34
Maharashtra 57 24* 66 22*

South
Andhra Pradesh 63 38* 56 39
Karnataka 49 40 45 42
Kerala 32 10* 22 10
Tamil Nadu 114 37* 96 38*

Notes Neonatal mortality rates are expressed as deaths per 1 000 Both unadjusted and adjusted neonatal mortality

rates are predicted values calculated from hazard regressions For the adjusted mortality rates the hazard

regressions Include the follOWing control variables number of mother s antenatal care VISitS whether child was

delivered at a medical faCility child s sex year of birth mother s age at childbirth and ItS square mother s literacy

reSidence religion/caste tribe membership of household head mother s exposure to radiO or teleVISion and

household tOilet facIlities cooking fuel and economic level (ownership of goods) as well as the Interacllons of these

last three variables with reSidence When calculating the adjusted neonatal mortality rates the control variables are

set at their mean values for the particular group of children under conslderallon ThiS group inclUdes all children In

India or a specified state who were born by January 1988 or later (January 1989 or later for Haryana and states

surveyed dUring the third round of the NFHS Arunachal Pradesh Bihar GUjarat Jammu region of Jammu and

Kashmir Manlpur Meghalaya Mlzoram Nagaland Orissa Punjab Trlpura and Deihl)

NE Not estimated because the hazard model did not converge properly

tReference category In the underlying hazard regression

The coeffiCient of the corresponding variable In the underlYing hazard regressIOn differs slgmflcantly from zero at the

5 percent level

analySIS Poor women only dehver theIr clnldren III a medIcal faclhty If they antICI­

pate a comphcatIon In tlns SItuatIon, dehvery III a medIcal faclhty would be expected

to reduce neonatal mortalIty when measured Illdependently, but after adjustIng for SOCIO­

economIc vanables, the effect would be expected to dIsappear or to reverse dIrectIon

Table 73 shows thIs pattern For IndIa as a whole, unadjusted neonatal mortal­

Ity IS lower for chIldren dehvered III a medIcal faclhty than for clnldren dehvered at
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Table 7 3 Unadjusted and adjusted neonatal mortality, by place of delivery and by
state

Place of delivery

Unadjusted Adjusted

State Hornet MedIcal facIlity Hornet Medical facIlity

India 46 35* 41 52*
North
Deihl 30 33 22 48
Haryana 34 52 31 82*
Himachal Pradesh 33 36 31 47
Jammu region of Jammu and Kashmir 28 25 29 22
Punjab 29 43 27 52*
Rajasthan 33 37 33 39

Central
Madhya Pradesh 46 42 41 78*
Uttar Pradesh 54 50 50 86*

East
Bihar 50 44 47 68
Onssa 54 51 50 82
West Bengal 44 39 39 52

Northeast
Assam 53 32 51 45

West
Goa 35 16 NE NE
GUJarat 42 34 37 43
Maharashtra 36 25 30 31

South
Andhra Pradesh 47 35 43 43
Karnataka 43 42 39 52
Kerala 21 10 8 11
Tamil Nadu 56 35* 50 38

Notes Neonatal mortality rates are expressed as deaths per 1 000 Both unadjusted and adjusted neonatal mortahty

rates are predicted values calculated from hazard regressions For the adjusted mortahty rates the hazard

regressions mclude the followmg control vanables number of mother s antenatal care VISitS whether mother

received at least two tetanus Injections durmg pregnancy child s sex year of birth mother s age at childbirth and ItS

square mother s hteracy reSidence religion/caste tnbe membership of household head mother s exposure to radiO

or teleVISion and household tOilet faclhtles cooking fuel and economIc level (ownership of goods) as well as the

mteractlons of these last three vanables With reSidence When calculating the adjusted neonatal mortality rates the

control vanables are set at their mean values for the particular group of children under conSIderation ThiS group

Includes all children In India or a speCified state who were born by January 1988 or later (January 1989 or later for

Haryana and states surveyed dunng the third round of the NFHS Arunachal Pradesh BIhar GUJarat Jammu region

of Jammu and Kashmir Mampur Meghalaya Mlzoram Nagaland Onssa Punjab Tnpura and Deihl)

NE Not estimated because the hazard model did not converge properly

tReference category m the underlYing hazard regression

The coeffiCient of the corresponding vanable In the underlying hazard regression differs slgmflcantly from zero at the

5 percent level

home The adjusted values show the opposIte effect The apparent advantage of

delIvenng m a medIcal faCIlIty IS due mostly to the mfIuence of other SOClOeconOIDlC

vanables, WIth place of dehvery actmg as a proxy After controllIng for the effects of

vanables such as mother's lIteracy and household econOIDlC status, neonatal mortal­

Ity IS actually htgher for chtldren dehvered m a medIcal faclhty than for chtldren

delIvered at home Both unadjusted and adjusted results are statIstIcally sIgmficant
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State-level results show the same pattern In all but three states where unad­

Justed neonatal mortahty IS lower for chIldren dehvered ill a medical facility, adjusted

neonatal mortalIty IS Ingher for such chtldren In all five states where unadjusted

neonatal mortahty IS higher for children dehvered In a memcal facIhty, adjusted neo­

natal mortahty IS also higher The adjusted results are statIStically sIgmficant In five

states Delln, Haryana, Punjab, Madhya Pradesh, and Uttar Pradesh The adjusted

aSSOCiation between dehvery In a medical facIhty and heIghtened neonatal mortahty

IS also substantIal, but not StatIStiCally sIgmficant, ill Himachal Pradesh, Bihar, Onssa,

West Bengal, and Karnataka

After adjusting for other vanables, dehvery ill a memcal facility IS assocIated

WIth lower neonatal mortahty In only three states Jammu regIOn, Assam, and Tannl

Nadu In Jammu regIOn and Assam, the adjusted effect IS small, and none of the

adjusted effects IS statIstIcally sIgmficant



8 Conclusions and Policy
Recommendations

Infant and cluld mortahty are moderately lugh m IndIa, varymg wIdely from state to

state Among cluldren born dunng the 12 years before the NFHS, mfant mortahty

was 88 deaths per 1,000 bIrthS m IndIa as a whole At the state level, mfant mortahty

ranged from fewer than 40 deaths per 1,000 bIrths m Kerala and Goa to more than

120 deaths per 1,000 bIrths m Onssa and Uttar Pradesh All states expenenced a

reductIOn m mfant and cluld mortahty over the 12-year penod before the survey

ThIs reductIOn was proportIOnately largest for cluld mortahty and smallest for neo­

natal mortalIty

Sex differentIals m mfant and cluld mortahty reflect strong son preference m

many states Dunng the neonatal penod, most states exlubit excess male mortahty,

WhICh IS the bIOlogICal norm Dunng cluldhood, however, all states except TamIl

Nadu and Kerala show excess female mortalIty In IndIa as a whole, cluld mortahty IS

40 percent lugher for gIfls than for boys Data on sex dIfferentIals m mfant and cluld

mortalIty suggest that son preference and dIscnmmatIOn against female cluldren are

more prevalent m IndIa's northern states than m the south

Several SOCIOeCOnOmIC charactenstIcs have a SubStantIal effect on mfant and

cluld mortahty even after adjustIng for the effects ofother vanables These are mother's

hteracy, household access to a flush or pIt toIlet, household head's rehgIOn and castel
tnbe membershIp, and household econOmIC status as mdicated by ownerslup of con­

sumer goods In all cases, the adjusted effects are smaller than the unadjusted effects,

but they are often statIstIcally SIgnIficant For most of these SOCIOeCOnOmIC charac­

tenstIcs, the adjusted effects are largest for cluld mortahty and smallest for neonatal

mortalIty Some SOCIOeCOnOmIc charactenstics have a substantial unadjusted effect

on mfant and cluld mortahty but a neglIgIble adjusted effect These are rural/urban

reSIdence, mother's exposure to mass media, and use of a clean cookmg fuel

Although It IS not feaSIble to raise the SOCIOeCOnOmIC status of every household

m IndIa m a short penod of tIme, the famIly health programme can use mformatIOn

on the effects of SOCIOeCOnOmIC charactenstIcs to Improve mfant and cluld SUrvIVal

by targetmg famihes at hIgh rIsk The results reported here mdicate that health
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mterventIOn programmes should focus on IllIterate mothers and on households that

are poor, that are headed by members of scheduled castes or scheduled tnbes, and

that lack access to a flush or pIt tOIlet Such programmes should make sure to reach

both male and female chIldren

One of the most mterestmg findmgs m thIs report concerns the relatIOnshIp

between bIrth order, mother's age at chIldbIrth, and mortalIty of mfants and young

chIldren After adJustmg for other vanables, neonatal mortalIty goes down WIth m­

creasmg bIrth order, whIle postneonatal and chIld mortalIty go up (FIgure 6 1) Among

chIldren born to mothers at vanous ages, those born to mothers m therr late 20s have

the lowest adjusted mortalIty rates MortalIty IS partIcularly hIgh for chIldren born to

mothers under age 20

These findmgs mdlcate that a declIne m fertIlIty, by reducmg the proportIOn of

hIgher-order bIrths, WIll tend to lower the overall level of chIld mortalIty At the same

hme, the overall level of neonatal mortalIty may nse because a larger proportIon of

all bIrths wIll be hIgh-nsk frrst bIrths ThIs potenhal mcrease m neonatal mortalIty

can be aVOIded, however, by encouragmg women to WaIt untIl age 20 to start havmg

chIldren Dunng the l2-year penod before the NFHS, 34 percent of first-born chIl­

dren were born to mothers under age 18, and 60 percent were born to mothers under

age 20 Reducmg thIs large proportIon of bIrths to very young mothers WIll lower

neonatal mortalIty dramatIcally

For chIldren who are not first born, prevIous bIrth mterval has by far the largest

effect on mfant and chIld mortalIty of any factor analysed m thIs report ChIldren

born less than 24 months after a prevIOUS bIrth are more than tWIce as lIkely to dIe

dunng mfancy and two-thIrds more lIkely to dIe dunng chIldhood compared WIth

chIldren born after a longer mterval Because about one-thrrd of second and hIgher­

order bIrths m IndIa are born less than 24 months after a prevIOUS bIrth, a programme

that encourages women to space bIrths at mtervals of at least 24 months would have

a major Impact on mfant and chIld mortalIty

The results also show that famIlIes that have already expenenced the death of

an mfant or chIld are at much greater nsk than other famIlIes of another mfant or

chIld death FamIly health programmes should IdentIfy such famIlIes and proVIde

them WIth mtenslfied health servIces and gUidance

Fmally, among health-care mterventIOns, ImmUnIZatIOn of pregnant women

agaInst tetanus has a substantIal effect m reducmg neonatal mortalIty FamIly health

programmes should be strengthened to prOVIde thIs baSIC health-care servIce to all

pregnant women
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