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Child Nutrition in India

Abstract Malnutntlon plagues a dIsproportionately large number of chIldren m India

compared with most other countnes National-level data on chIld malnutr'tIon m India
have however, been scarce Recogmzmg this gap, India s 1992-93 National Family

Health Survey (NFHS) collected anthropometnc data on the height and weIght of chil­

dren below four years ofage The NFHS IS based on a large nationally representative

sample and therefore offers a umque opportumty to study the levels and determmants

of child malnutntlon m the country This report estImates levels of chIld malnutntlOn

and effects ofselected demographIc and SOCIOeconomic factors on child malnutntlOn

The analysIs focuses pnmarlly on the country as a whole, with some fmdmgs for mdl­

Vidual states

The results of the study mdlcate high levels ofboth chromc and acute malnutri­

tion among Indian children Fifty-two percent ofall chIldren below age four are stunted

(as measured byheight-far-age) 54 percent are underweIght (as measured by welght­

for-age), and 17 percent are wasted (as measured by weIght-far-height) The extent

of severe malnutntlOn IS also substantial Twenty-nme percent of the children are se­
verely stunted, 22 percent are severely underweight and 3 percent are severely wasted

accordmg to mternatlonally accepted defimtlons The lowerprevalence ofwastmg than

stuntmg or underweIght mdlcates that chromc malnutritIon IS more prevalent m IndIa

than acute malnutrition Although less severe m percentage terms the prevalence of
wastmg m India IS about 8 tImes and the prevalence of severe wastmg IS about 25

tImes the prevalence m the mternatlonal reference populatIOn that provides the basIs
for comparison

There IS conSiderable variation m the prevalence ofmalnutritIon by state Among

the states, Bihar and Kera/a have the hIghest and lowest prevalence of malnutrition
respectIVely Even m Kerala which has the lowest prevalence 27 percent ofchildren
below age four are stunted, 28 percent are underweight and 12 percent are wasted

A multivariate analysIs of the effects of selected demographIc and socIOeco­

nomIc factors on child malnutntlOn mdlcates that the strongestpredictors ofchIld nutri­

tIOn m India are child's age child s bIrth order mother s educatIon and household

standard of Ilvmg Older children and children of higher bIrth order are more Irkely to

be malnourished ChIldren whose mothers are more educated and children who lIVe

m households With a relatively high standard of Ilvmg tend to be better nounshed than
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otherchildren Boys and girls have about the same levels ofstuntmg and underweight,

but boys are somewhat more likely than girls to be wasted The disadvantage ofboys

m this regard IS surprtsmg m view ofother eVidence that girls tend to receive less care

than boys m India

Vmod K Mlshra, Subrata Lahrn, and Norman Y Luther

Vmod K Mlshw IS a Fellow m PopulatIOn and Health Studies at the East-West Cen­
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INTRODUCTION

NutrItIon has major effects on health NutntIon refers to the avaIlabIlIty of energy

and nutrIents to the body's cells In relatIon to body requIrements Mainutntlon refers

to any Imbalance In satIsfyIng nutrItIon requIrements MalnutrItIon among chIldren

IS often caused by the synergIstIc effects of Inadequate or Improper food Intake, re­

peated epIsodes of paraSItIC or other chIldhood dIseases such as dIarrhoea, and Im­

proper care dunng Illness (PelletIer 1994, RUZIcka and Kane 1985)

MalnutrItIon IS often CIted as an Important factor contrIbutIng to hIgh morbIdIty

and mortalIty among chIldren m developIng countnes (Sommer and Loewenstem

1975, Chen et al 1980, Vella et al 1992a, Vella et al 1992b, Smgh 1989,

Santhanaknshnan and Ramalmgam 1987, RuzIcka and Kane 1985, Serdula 1988,

Katz et al 1989, Bnend et al 1988) The relatIonshIp between nutrItIonal status and

chIld mortalIty IS not conclusIve, however Smedman and colleagues (1987) and the

Kasongo Project Team (1983) do not fInd a clear relatIOnshIp between nutrItIOnal

status and chIld SUrvIVal A comprehensIve reVIew of studIes of the relatIOnshIp be­

tween malnutrItIon and chIld mortalIty m developmg countrIes can be found In PelletIer

(1998)

MalnutrItIon dunng chIldhood can also affect growth potentIal and nsk of mor­

bIdIty and mortalIty m later years of lIfe Malnounshed chIldren are more hkely to

grow mto malnounshed adults who face heIghtened nsks of dIsease and death Poor

nutrItIonal status of women has been assocIated WIth a htgher age at menarche (Haq

1984, Roberts et al 1986) and a lower age at secondary stenhty (Kanm et al 1985)

A number of factors affect chIld nutrItIOn, eIther dIrectly or mdIrectly The most

commonly CIted factors are food aVaIlabIlIty and dIetary Intake, breastfeedmg, preva­

lence of mfectIous and paraSItIc dIseases, access to health care, ImmUnIZatIon agaInst

major chIldhood dIseases, vItamm A supplementatIon, maternal care dunng preg­

nancy, water supply and sanItatIon, SOCIOeconomIc status, and health-seekIng behav­

Ior DemographIC charactenstIcs such as the chtld's age and sex, bIrth Intervals (both

precedIng and followmg), and mother's age at chIldbIrth are also aSSOCiated WIth

chIld nutrItIon (Sommerfelt and Stewart 1994, Sommerfelt 1991, Vella et al 1992a,

Vella et al 1992b)

Several studIes IndIcate that madequate or Improper food mtake and repeated

epIsodes of InfectIous dIseases adversely affect chIldren's nutrItIonal status (Brown

et al 1982, Sommerfelt and Stewart 1994) Lutter and colleagues (1989) found that

proper treatment of acute InfectIous dIseases, espeCIally dIarrhoea, has benefICIal

effects for chIldren's growth and nutrItIOnal status Bnend and colleagues (1988)

found that breast-feedIng Improves nutrItIOnal status and chIld SUrvIval Esrey et al

(1988) and Mertens et al (1990) found that the presence of a clean water supply and

sanItary faCIlItIes have benefiCIal effects on chIld growth and nutrItIon VItamIn A
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supplementatIOn has been shown to reduce morbIdIty (Ross et al 1995, Daulmre et

al 1992) and mortahty (Rahmathullah et al 1990, Daulmre et al 1992, West et al

1991, Zeger and Edelstem 1989) The eVIdence of benefIcIal effects of vltamm A

supplementatIOn on morbIdIty and mortahty m chIldren IS not conclusIve, however

(VIJayaraghavan et al 1990) Inasmuch as vltamm A supplementatIon reduces mor­

bIdIty m chIldren, It may also Improve therr nutntIOnal status

DlscnmmatIOn agamst gIrlS m feedmg and health care are often cIted as reasons

for poorer nutntIOn and hIgher mortahty among gIrlS than boys m many developmg

countnes (Abeykoon 1995, Pebley andAmm 1991, Vlsana 1987, Elfmdn 1993, Barragi

1986) However, most studIes based on anthropometnc data do not fmd a hIgher

prevalence of malnutntIOn among gIrlS (Sommerfelt and Arnold 1998, Sommerfelt

and Stewart 1994, Basu 1993, Schoenbaum et al 1995)

Many of the factors assocIated wIth chIld nutntIOn are also assocIated wIth each

other Consequently, any apparent effect of one factor on chIld nutntIOn may be due

to the confoundmg effects of one or more of these other factors Therefore, when

assessmg the effects of anyone factor on malnutntIOn, a multIvanate analysIs IS

necessary to control for the effects of other potentIally confoundmg factors

Usmg data from India's 1992-93 NatIonal FamIly Health Survey (NFHS), thIS

report analyzes the effects of selected demographIc and SOCIOeconomIC factors on

vanous dImenSIOns of malnutntIOn among chIldren below age four, as mdlcated by

anthropometnc measurements, after statIstIcally controllmg for a number of poten­

tIally confoundmg vanables The report complements results presented m the ongI­

nal NFHS natIonal report, WhICh, however, provIdes only sImple cross-tabulatIons of

the prevalence of chIld malnutntIOn by selected demographIc and SOCIOeconomIC

charactenstIcs WIthout controls

DATA AND METHODS

The analysIs IS based on data from IndIa's 1992-93 NatIonal FamIly Health Survey

(NFHS) Data were collected from a probablhty sample of 89,777 ever-mamed women

age 13-49 resldmg m 88,562 households The NFHS covered 24 states and the Na­

tIonal CapItal Terntory of DelhI, whIch has smce attamed statehood The sample

represents 99 percent of IndIa's populatIOn

ChIldren are the umts of analysIs The NFHS collected a complete bIrth hIStOry,

mcludmg sex and date of bIrth of each chIld, from each ever-mamed woman age 13­

49 m the sample It also collected mformatIOn on the heIght and weIght of chIldren

born smce a cut-off date (approXImately four years before the survey), as well as a

number of maternal vanables relatmg to the care of each chIld From the bIrth hiStO­

nes and mformatIOn hnked to them, we created a chIld data fIle, mto whIch we also

merged selected household charactenstIcs from the household data fIle Thus, the
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chIld data file contams selected charactenstIcs of chIldren below age four, selected

charactenstIcs oftherrmothers, and selected charactenstIcs of the households m WhICh

the mothers and chIldren resIde

The NFHS collected mfonnatIon on both the heIght and weIght of each child

below age four m every state except Andhra Pradesh, HImachal Pradesh, Madhya

Pradesh, TamIl Nadu, and West Bengal (lIPS 1995) In these five states, weIght was

measured but heIght was not because height-measunng boards were not aVailable at

the tIme 1 IntervIewers measured the weIght of each child usmg a Salter scale, WhICh

IS a hangmg spnng balance They measured the heIght of children under two years of

age WIth the chIld lymg down on an adjustable measunng board, and the heIght of

chIldren age two years or older WIth the child standmg up The trammg of mtervIew­

ers on heIght and weIght measurement followed Umted NatIOns (1986) gUIdehnes

IntervIewers measured heIght to the nearest 0 1 centimetres and weIght to the nearest

100 grams

Our measures of chIld malnutntIOn are based on height-for-age, weIght-for­

age, and weight-for-height Each of these mdices provIdes somewhat dIfferent mfor­

matIon about the nutntIOnal status of chIldren The height-for-age mdex measures

lmear growth retardation among chIldren, pnmanly reflectmg chromc mainutntion

The weight-for-height mdex measures body mass m relatIOn to body heIght, pnma­

nly reflectmg acute malnutntIOn Weight-for-age reflects both chromc and acute

malnutntIOn

The calculatIon of the three mdices of child malnutntIon mvolves companson

WIth an mternatIOnal reference population as recommended by the World Health Or­

ganIzatIOn (DIbley et al 1987a, Dibley et a1 1987b) The Justification for use of a

reference populatIon IS the empmcal findmg that well-nounshed children m all popu­

latIons follow very SImIlar growth patterns (HabIcht et al 1974, Martorell and HabIcht

1986) The NutntIon FoundatIon of IndIa has concluded that the WHO standard IS

apphcable to IndIan chIldren (Agarwal et al 1991)

The three mdices of child malnutntion are expressed m tenns of standard de­

vIatIon umts from the medIan m the mternatIOnal reference populatIOn Children who

fall more than two standard deViatIons below the reference medIan are consIdered to

be malnounshed, and those who fall more than three standard deVIatIons below the

reference median are consIdered to be severely malnounshed Thus, children who are

more than two standard deVIatIons below the medIan of the mternatIOnal reference

I These five states cluster closely around the national estlmate of the percentage of chIldren who are

underweIght WhICh IS the only nutrItional mdex that can be calculated for these states It therefore

seems unlIkely that the lack of heIght data for these states substantially bIases our national estImates of

heIght based measures of chIld nutrItIon
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populatlOn m terms of theu height-for-age are defmed as stunted, and those more

than three standard devIatlOns below the reference medIan are defmed as severely

stunted The categones underweight, sevelely underwezght (based on weight-for-age),

wasted, and severely wasted (based on welght-for-helght) are sImIlarly defmed Wast­

mg IS usually associated wIth the faIlure to receIve adequate nutntIOn m the penod

ImmedIately before the survey and may be the result of seasonal vanatIons m food

supply or recent epIsodes of Illness, especIally dIarrhoea

Several factors affect the valIdIty of these measures, mcludmg coverage of the

population ofchIldren and accuracy of the anthropometnc measurements In the NFHS,

about 16 percent of hvmg chIldren below age four were not weIghed and measured

(see lIPS 1995, AppendIX D, Table D 3), usually because the chl1d was not at home or

because the mother refused to allow the measurements to be taken These chl1dren

are excluded from the analysIs Also excluded from the analysIs are chl1dren whose

month and year of bIrth were not reported by the mother and chIldren wIth grossly

Improbable weIght or heIght measurements Two of the three measures of chl1d nutn­

tIon (height-for-age and welght-for-age) are senSItive to accurate reportmg ofchl1dren's

ages Welght-for-helght IS the only measure that does not depend on accuracy of age

reportmg The welght-for-helght measure IS, however, senSItive to errors m the mdI­

VIdual component measures of weIght and heIght, especIally If the errors are m oppo­

SIte directlOns Further detal1s about the quahty of anthropometnc data m Demo­

graphIC and Health Surveys can be found m Sommerfelt and Boerma (1993)

Our analysIs of the effects of demographIc and SOClOeconomiC vanables on the

three mdlces of chl1d malnutntlOn IS multIvanate and employs lOgIStiC regressIOn

models The response (or dependent) vanable m each model IS a dummy (two-cat­

egory) vanable that SImply mdlcates whether a chl1d IS stunted, underweIght, or wasted

(1 e , whether the chl1d IS more than two standard deVIations below the medIan of the

mtemattonal reference populatlOn m terms of helght-for-age, welght-for-age, or

welght-for-helght) ThIrteen predIctor vanab1es are used m the analySIS All predIctor

vanables are categoncal

The predIctor vanables are chl1d's age m months «12, 12-23,24-47), sex of

chl1d (male, female), bmh order of chl1d (one, two or three, four or five, SIX or hIgher),

mother's age at chIldbmh (13-24, 25-34, 35-49), reSIdence (urban, rural), mother's

educatlOn (l1hterate, hterate but less than mIddle school complete, mIddle school

complete or hIgher), rehglOn2 (Hmdu, Mushm, other), caste/tnbe3 (SC/ST, other),

2 Other religIOns mclude Sikh ChnstIan Jam Buddhist and others

3 Scheduled castes (SC) and scheduled tribes (ST) are those castes and tribes Identified by the Govern

ment of India as socially and economically disadvantaged and m need of protectIon from SOCial mJustlce

and explOItation
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exposure to electromc mass medIa4 (regularly exposed, not regularly exposed), house­

hold standard of lIv10gS (low, medIUm, hIgh), mother receIved Iron and folIc aCId

tablets durmg pregnancy (yes, no), mother receIved two or more tetanus 1OJectIons

durmg pregnancy (yes, no), and geographIc regIOn6 (North, Central, East, Northeast

West, South) These vanables are selected for analysIs because they are known to be

associated wIth chIld nutrItion (see, for example, Sommerfelt and Stewart 1994) and

because they are readIly avaIlable from the NFHS

Two addItional predIctor vanables consIdered were 'receIved any vaccmatIon'

(yes, no) and 'receIved vItamm A' (yes, no) The analysIs 1Ocorporat1Og these two

vanables excluded chIldren below 12 months of age because vacc1OatIOns and vIta­

mm A supplementatIon are usually receIved dunng the fIrst year of lIfe NeIther of

these vanables had a sIgnIfIcant effect on any of the three 10dices of chIld malnutn­

tIon, and theIr mc1USIOn or exclUSIOn from the regressIon models dId not alter the

effects of any of the other 13 predIctor vanables Results from the analysIs that 1Ocor­

porated these two vanables are therefore not shown 10 thIS report

We estimate both unadjusted and adjusted effects of each of the 13 predIctor

vanables on stunt1Og, underweIght, and wastmg In thIS context, 'adjusted' means

that other selected demographIc and SOCIOeconomIC vanables are statIstIcally con­

trolled by holdmg them constant at theIr mean values We present effects m the form

of unadjusted and adjusted percentages malnounshed for categones of each predIC­

tor vanable of mterest The unadjusted percentages for categones of a gIVen predIC­

tor vanable are estImated from a separate lOgIStIC regressIOn m WhICh that predIctor

vanable IS the only one consIdered Because each underlymg regressIOn contams Just

one predIctor vanable, the unadjusted percentages do not mcorporate controls for

any other, potentially confoundmg, predIctor vanables Whereas the unadjusted per­

centages are based on many lOgIStIC regressIOns, one for each predIctor vanable, the

adjusted percentages (for a partIcular response vanable) are based on a smgle lOgIStIC

4 A woman IS categonzed as regularly exposed to electromc mass media If she hstens to radIo at least

once a week or watches teleVISIon at least once a week or goes to a cmema hall or theatre to see a movie

at least once a month

5 Standard of hvmg IS measured by a household assets scale that ranges from 0 to 27 (low 0 medIUm 1­

7 high 8 27) The household assets scale scores Items as follows automobIle 4 refrIgerator 3 teleVISIOn

3 VCRNCP 3 motorcycle/scooter 3 sewmg machine 2 sofa set 2 fan 2 radIO/transIstor 2 bIcycle 2

clock/watch 1

6 The geographIc regIOn vanable IS as defined m the NFHS natIOnal report (IIPS 1995) North mcludes

DeIhl Haryana HImachal Pradesh Jammu regIOn of Jammu and Kashmrr Punjab and Rajasthan Cen

tral mcIudes Madhya Pradesh and Uttar Pradesh East mcludes BIhar Onssa and West Bengal North

east mcIudes Anmachal Pradesh Assam Marupur Meghalaya MlZoram Nagaland and Tnpura West

mcIudes Goa GUjarat and MalIarashtra and South mcludes Andhra Pradesh Karnataka Keraia and

TamIl Nadu
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regressIon that mcludes all 13 predIctor vanables In calculatmg adjusted percent­

ages for categones of any gIven predIctor vanable, the set of control vanables con­

SIStS of all the other 12 predIctor vanables, whIch are controlled by settmg them at

theIr mean values ThIS method of presentmg results when controllIng for potentIally

confoundmg vanables IS called MultIple ClaSSIfIcatIOn AnalYSIS, or MCA In the

tables, we do not show the lOgIStIC regreSSIOn coeffICIents but rather present our re­

sults 10 the SImple cross-tabulatIon format of MCA tables The reader IS referred to

Retherford and Choe (1993) for further detaIls regardmg the use of MCA tables 10

conjunctIon WIth lOgIStIC regreSSIOn analySIS

In the lOgIStIC regreSSIOn analyses, the estImatIOn of sIgmficance levels takes

1Oto account deSIgn effects due to clustenng at the level of the pnmary samplIng umt

The regreSSIOns were estImated usmg the STATA statIstIcal software package (Stata

CorporatIon 1997) Constant terms 10 the regreSSIons are reset so that predIcted per­

centages agree WIth observed percentages when all predIctor varIables 10 the regres­

SIOns are set to theIr mean values

Because urban and rural enVIronments 10 IndIa are qUIte dIfferent, the factors

affectmg chIld malnutntIOn may have dIfferent effects 10 urban and rural areas And

because there IS conSIderable dIscnmmatIOn agamst gIrlS, espeCIally 10 the northern

states of IndIa, the factors affectmg chIld malnutntIOn may have dIfferent effects for

boys and gIrls For these reasons, the analyses of factors affectmg chIld mainutntion

are also carned out separately for urban and rural areas and for boys and gIrlS

In some states the NFHS sample deSIgn IS self-weightmg, but 10 other states

certam sectors of the populatIon, such as urban areas, are over-sampled, necessitatmg

the use of weIghts to restore the correct proportIOns Some states are over-repre­

sented and others are under-represented 10 the sample, necessitatmg an addItIOnal set

of weIghts when aggregatmg to the natIOnal level All results presented 10 thIS report

are based the on the weIghted sample The NFHS sample deSIgn IS dIscussed 10 more

detaIl 10 the ongmal survey report (lIPS 1995)

RESULTS

Table 1 presents the percentage of chIldren below age four who are malnounshed

accordmg to height-for-age, weight-for-age, or weight-for-height for IndIa as a whole

and for mdividual states FIfty-two percent are stunted, 54 percent are underweIght,

and 17 percent are wasted The percentages who are severely malnounshed accord­

109 to these two measures are also substantIal Twenty-mne percent are severely stunted,

22 percent are severely underweIght, and 3 percent are severely wasted

The lower prevalence of wastmg than stuntmg or underweIght mdicates that

chromc malnutntIon IS more prevalent 10 IndIa than acute malnutntIon Even so

levels of wastmg and severe wastmg 10 IndIa are many tImes hIgher than those 10 the
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Table 1 Among children age 0-47 months, the percentage classified as undernourished accordmg to three
anthropometric mdlces of nutritional status, by state, India, 1992-93

Height for-age Weight for-age Weight for-height

Severely Severely Severely
Stunted stunted Underweight underweight Wasted wasted

(percentage (percentage (percentage (percentage (percentage (percentage
State below below below below below below

-2 soa) -3 SO) -2 soa) -3 SO) -2 soa) -3 SO)

India 52 29 54 22 17 3
North
Deihl 43 19 41 12 12 3
Haryana 47 19 38 9 6 1
Himachal Pradesh U U 48 15 U U
Jammu region of 41 19 44 14 15 3
Jammu and Kashmir

Punjab 40 16 46 14 20 3
Rajasthan 43 27 42 19 19 5

Central
Madhya Pradesh U U 61 29 U U
Uttar Pradesh 59 36 59 24 16 3

East
Bihar 61 39 63 31 22 4
Onssa 48 25 53 23 21 4
West Bengal U U 58 22 U U

Northeast
Arunachal Pradesh 54 28 40 15 11 3
Assam 52 26 50 18 11 2
Mampur 33 16 30 7 9 1
Meghalaya 51 38 45 17 19 5
Mlzoram 41 16 28 5 2 1
Nagaland 32 13 29 8 13 2
Tnpura 46 21 49 19 17 1

West
Goa 32 11 35 9 15 2
GUJarat 48 25 50 17 19 4
Maharashtra 48 23 54 21 20 4

South
Andhra Pradesh U U 51 20 U U
Karnataka 47 22 54 19 17 3
Kerala 27 9 28 6 12 1
Tamil Nadu U U 49 15 U U

Note Each of the Indices IS expressed In standard devlallon Units (SD) from the median of the international reference population Figures In thiS

table and In subsequent tables differ slightly from those published In the onglnal NFHS reports because thiS report uses a revised set of z scores

for height for age weight for age and weight for height and because figures are for children born 0-47 months before the survey

U Not available because children s height was not measured

a Includes the children who are below minus 3 standard deviations (SD) from the international reference population median

mtematIonal reference populatIon The percentages of chIldren who are wasted and

severely wasted m the mtematlOnal reference population are estimated to be 2 28

percent and 013 percent, respectively (DIbley et al 1987a, DIbley et al 1987b) ThIS

ImplIes that, 10 IndIa, wast10g IS about 8 tImes and severe wastmg about 25 tImes that

10 the reference populatIon

FIgure 1 addItIonally presents levels of stllnt1Og, underweIght, and wast10g by

urban/rural resIdence The prevalences of stunt10g and underweIght are consIderably
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Figure 1 Percentage of children under age four who are stunted, underweight, or
wasted, by residence, India, 1992-93

hIgher m rural areas than m urban areas, as expected The prevalence of wastmg IS

also somewhat hIgher m rural areas than m urban areas

As mentIoned earher, data on heIght was not collected m the states of Andhra

Pradesh, HImachal Pradesh, Madhya Pradesh, TamIl Nadu, and West Bengal Hence

helght-for-age and welght-for-helght are not aVaIlable for chIldren m those states

There are large vanatlOns m the prevalence of malnutntIon among the remammg

states BIhar and Kerala have the hIghest and lowest levels of malnutntlOn m the

country, respectIvely (FIgure 2) In BIhar, 61 percent of chIldren below age four are

stunted, and 63 percent are underweIght Even m Kerala, whIch has the best nutntlOn

accordmg to our anthropometnc measures and the lowest mfant and chIld mortahty

m the country, 27 percent of young chtldren are stunted, and 28 percent are under­

weIght Other states, beSIde Kerala, WIth relatIvely low levels of stuntmg and under­

weIght are Mampur, Mlzoram, Nagaland, and Goa

The prevalence of wastmg IS 12 percent m Kerala and 22 percent m BIhar The

problem of wastmg IS most eVIdent m BIhar and Onssa, whIch not comcldently have,

among the states some of the hIghest mfant mortalIty rates m IndIa Surpnsmgly, the

prevalence of wastmg IS relatIvely low m Uttar Pradesh, whIch IS a comparatIvely

poor state, and relatIvely hIgh m Punjab, whIch IS by far the economIcally most ad­

vanced state m the country These anomalous findmgs may m part be due to the

effect of seasonalIty on wastmg, smce both dIet and dIarrhoeal dIseases are subject to
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seasonal vanatIOn and smce NFHS data for dIfferent states were collected m dIfferent

seasons Smce such anomalIes are not observed m the case of proportIOn underweIght

whIch IS also an mdIcator of acute malnutrItIon and should be sImIlarly senSItIve to

seasonal vanatIon, there IS need to use cautIOn m mterpretmg results for wastmg

SeasonalIty should not affect the prevalence of stuntmg, whIch IS an mdicator of

chrOnIC malnutrItIOn

Factors affecting nutritional status of children

We estImate the effects of the selected demographIc and SOCIOeconomIC predIctor

vanables on chIld nutrItIOn separately for each of the three nutntIOn mdIcators­

stllntmg, underweIght, and wastmg Table 2 presents defInItIOns and mean values of

the response and predIctor vanables, both for IndIa as a whole and separately for

urban and rural areas and for boys and gIrls Because all vanables are categoncal the

mean value of a vanable conSIsts of the set of proportIOns of women fallIng m each

category of that vanable These proportIOns are expressed as percentages m the table

We have already dIscussed the defmItIons of the three response vanables-stuntmg

underweIght, and wastmg-and theIr mean values for IndIa and for urban and rural

areas By sex of chIld, there IS no dIfference m the prevalence of stuntmg or m the

prevalence of underweIght, but, unexpectedly, the prevalence of wastmg IS somewhat

hIgher for boys than for gIrls
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Table 2 Variable definitions and mean values for children born In the period 0-47 months before the NFHS, by
urban/rural residence and by sex of Child, India, 1992-93

Mean" (percent)

Residence Sex of child

Variable Definition Total Urban Rural Boy Girl

Response variables
Stunted Height for age IS more than two standard 52 45 54 52 52

deviation Units below the median of the
International reference population
(height for age < -2 SD)

Underweight Weight for age IS more than two standard 54 46 57 54 54
deviation units below the median of the
international reference population
(weight for age < -2 SD)

Wasted Weight for height IS more than two standard 17 16 18 19 16
deviation Units below the median of the
International reference population
(weight for height < -2 SD)

Predictor variables
Child sage 12-23 Child s age IS 12-23 months 26 25 26 26 26
Child sage 24-47 Child s age IS 24-47 months 48 49 48 48 48
Sex of child Child IS a boy 51 51 51 100 0
Birth order two or three Child s birth order IS two or three 41 44 41 41 42
Birth order four or five Child s birth order is four or five 19 17 20 20 19
Birth order SIX or higher Child s birth order IS SIX or higher 12 8 13 12 11
Received any vaCCination Child received any vaccination 60 76 56 62 59
Received vitamin A Child received vitamin A 18 26 16 19 17
Mother sage 25-34 Mother s age was 25-34 years at Childbirth 34 37 33 34 34
Mother sage 35-49 Mother s age was 35-49 years at Childbirth 5 4 6 5 5
ReSidence ReSidence IS urban 23 100 0 23 23
Mother s education Mother is literate With less than a middle 17 20 15 16 17
Literate < middle complete school education

Mother s education Mother IS literate with a middle school or 17 38 11 17 17
Middle complete or higher higher education

Muslim Child lives In a household whose head IS 15 23 13 15 16
Muslim

Other religion Child lives In a household whose head IS 5 7 5 5 5
neither Hindu nor Muslim

Of the 49,006 chIldren below age four m the sample, 52 percent are below age

two 51 percent are boys, 31 percent are of bIrth order 4 or hIgher, 60 percent receIved

at least one vaccmatIOn, and 18 percent receIved vitamm A supplementatIOn Sixty­

one percent of the chIldren were born to mothers 24 years or younger, and about two­

thIrds have Ilhterate mothers Twenty-three percent lIve m urban areas, 80 percent are

Hmdu, and 23 percent belong to a scheduled caste or scheduled tnbe Forty-seven

percent have mothers who are regularly exposed to the electrOnIC mass medIa Twenty­

nme percent hve m households WIth a low standard of hvmg, 52 percent m house­

holds WIth a medmm standard of hvmg, and the remammg 19 percent m households

WIth a hIgh standard of hvmg Mothers of 51 percent of these chIldren receIved iron

and fohc aCId tablets when they were pregnant, and mothers of 54 percent of the
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Table 2, continued

Mean" (percent)

ResIdence Sex of child

Variable DefinitIon Total Urban Rural Boy GIrl

Scheduled caste or Child lives In a household whose head 23 14 26 23 23
scheduled tnbe belongs to a scheduled caste (SC) or

scheduled tnbe (ST)b
Media exposure Mother listens to radio or watches televIsion 47 76 39 47 47

at least once a week or VISitS a cinema at
least once a month

Standard of living medium Child lives In a household with a medium 52 40 56 52 53
standard of living

Standard of living high Child lives In a household with a high 19 47 11 19 19
standard of living

Mother received Iron and Mother received Iron and folic aCid tablets 51 69 45 51 50
folic aCid tablets while pregnant with specified child

Mother received two or Mother received two or more tetanus 54 75 48 54 54
more tetanus injections injections while pregnant with specified

child
North Child lives In Deihl Haryana Himachal 12 13 11 12 11

Pradesh Jammu Region of Jammu and
Kashmir Punjab or Rajasthan

East Child lives In Bihar Onssa or West Bengal 22 16 24 22 22
Northeast Child lives In Arunachal Pradesh Assam 4 2 5 4 4

ManJpur Meghalaya Mlzoram Nagaland
orTnpura

West Child lives In Goa GUJarat or Maharashtra 13 21 11 13 14
South Child lives In Andhra Pradesh Karnataka 19 24 17 18 19

Kerala or Tamil Nadu

Number of casesC Number of children born In the period 0-47
months before the survey 49006 11 137 37869 25033 23973

a Mean values are based on the weighted sample

b Scheduled castes (SC) and scheduled tnbes (ST) are those castes and tribes Identified by the Government of India as SOCially and

economically disadvantaged and In need of protection from SOCial injustice and exploitation

c Actual sample size vanes slightly for indiVidual vanables depending on the number of missing values

chIldren receIved two or more tetanus mJectIOns dunng pregnancy There are sharp

urban/rural dIfferences m the mean values of most SOCIOeconomIC vanables, but not

of the demographIc vanables The mean values of most vanables by sex of chIld are

close to those for both sexes combmed

Stuntmg Table 3 shows the effects of selected demographIc and SOCIOeconomIC van­

abIes on the prevalence of stuntmg among chIldren below age four As mentIOned

earher, the effects are estimated usmg lOgIStiC regressIOn and multiple claSSIfIcatIOn

analySIS

As ChIld's age mcreases, there IS a marked mcrease m stuntmg In India as a

whole, chIldren age 24-47 months are more than tWIce as hkely as mfants to be
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Table 3 Unadjusted and adjusted prevalence of stunting among children age 0-47 months,
by selected demographic and SOCIoeconomiC characteristics, India, 1992-93

Percentage stunted

Predictor variable Unadjusted Adjusted

Child s age (In months)
<12t 25 24
12-23 57 57
24-47 64- 64

Sex of child
Boy 52 52
Glrlt 52 52

Birth order
Onet 48 49
Two or three 50 50
Four or five 57- 55
SIX or higher 60- 59

Mother s age at childbirth
13-24t 52 55
25-34 51- 48-
35-49 55 43-

Residence
Urban 45- 53
Ruralt 54 52

Mother s education
IIl1teratet 58 56
Literate < middle complete 46 49-
Middle complete or hIgher 34 41

Religion
Hlndut 52 52
Muslim 54 53
Other 39" 49

Caste/tribe
SC/ST 56 53
Othert 51 52

Media Exposure
Regularly exposed 44- 51
Not regularly exposedt 58 52

Standard of living
Lowt 59 56
Medium 54- 53-
High 37- 44-

Mother received Iron and folic aCid
tablets during pregnancy
Yes 45- 51
Not 59 53

Mother received two or more tetanus
injectIons during pregnancy
Yes 45- 50
Not 59 55

Region
North 43- 44
Centralt 59 58
East 58 55
Northeast 50 47
West 48- 51
South 40- 43
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stunted Twenty-five percent of mfants and 64 percent of chIldren age 24-47 months

are stunted A somewhat more detaIled breakdown by age m FIgure 3 shows that

stuntmg IS consIderably less common m the fIrst SIX months of lIfe, when most babIes
I

m;e fully breastfed, than at older ages The prevalence of stuntmg Increases rapIdly up

to 12-23 months of age, after WhICh It mcreases more slowly The unadjusted and

adjusted percentages by chIld's age are almost the same as shown m Table 3, mdicat­

mg that the effect of chIld's age on stuntmg operates mdependently of the effects of

the other predIctor vanables

InterestIngly, the prevalence of stuntmg IS the same for boys and gIrlS (FIgure

4) ThIS fmdmg IS somewhat surpnsmg, Inasmuch as there IS wIdespread dIscnmma­

tIon agamst gIrls m IndIa (Umted NatIOns 1998) A separate analysIs for BIhar and

Kerala the states wIth the hIghest and lowest prevalence of malnutntIOn, mdicates

that even m BIhar, m whIch the status of women IS arguably the lowest of any state m

IndIa, there IS no SIgnIfIcant dIfference m the prevalence of stuntmg between boys

and gIrls (results not shown) Some other studIes have also observed the absence of

the expected gender dIfferentIal m nutntIon m IndIa, as well as mother developmg

countnes wIth wIdespread dIscnmmatIon agamst gIrlS, but no concrete reasons for

thIS unexpected fmdmg are suggested (Sommerfelt and Arnold 1998, Sommerfelt

and Stewart 1994, Basu 1993 Schoenbaum et al 1995) Data from the NFHS are not

suffIcIently detailed to permIt a more In-depth InvestIgatIon of possIble reasons for

the unexpected absence of a gender dIfferentIal m chIld nutntion favonng boys

Because competItIon for nutntIOn mcreases as the number of chIldren Increases

withm a famIly, one mIght expect that chIldren of hIgher bIrth order would have a

greater nsk of stuntmg than would chIldren of lower bIrth order Table 3 confirms thIS

expectatIon ChIldren of bIrth order 4 or hIgher are conSIderably more lIkely to be

sthnted than are chIldren of lower bIrth orders AdJustmg for the other 12 predIctor

vanables makes lIttle dIfference to the effect of bIrth order on the nsk of stuntmg

Notes to Table 3

Children from Andhra Pradesh Himachal Pradesh Madhya Pradesh Tamil Nadu and West Bengal are excluded

because height was not measured for children In those states A Child who IS more than two standard deviations

below the median of the reference population In terms of height for age IS defined as stunted Both unadjusted and

adjl!sted values are estimated by logistic regression Unadjusted values are based on a separate logistic regression

for each predictor variable with that predictor variable as the only predictor variable In the regression Adjusted

values are based on a single lOgiStiC regression that Includes all of the predictor vanables In the table In calculating

adjusted values for categones of any given predictor vanable the set of control vanables consists of all other

predictor vanables In the table Constant terms In the regressions are reset so that predicted percentages agree with

observed percentages when predictor variables are set to their mean values Significance levels take deSign effects

due to clustering Into account

-The coefficient of the corresponding vanable In the underlying lOgiStiC regression differs Significantly from zero at the

5 percent level

t Reference category In the underlYing lOgiStiC regression
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The prevalence of stuntrng also does not vary much by mother's age at chIld­

bIrth When the effects of the other predIctor vanables (mcludmg bIrth order) are

statistically controlled, however, chIldren born to younger mothers have a hIgher

prevalence of stuntrng PossIbly thIS reflects Improved expertIse m chIldcare as par­

ents get older

The unadjusted prevalence of stuntmg IS consIderably lower m urban areas than

m rural areas However, once the other predIctor vanables are controlled, the rela­

tionshIp between reSIdence and stuntmg slIghtly reverses and almost dIsappears ThIS

suggests that the effects of urban/rural reSIdence are mostly mdirect, through the

other predIctor vanables

Table 3 and FIgure 5 show that the dIfferentIals m stuntmg by mother's educa­

tIon are large Even after the other predIctor vanables are controlled, 56 percent of

chIldren of IllIterate mothers are stunted, compared WIth 41 percent of mothers who

have completed mIddle school or hIgher Thus mother's educatIOn has large dIrect

effects on stuntmg as well as some mdIrect effects through some of the other predIC­

tor vanables

Hmdus and MuslIms have about the same prevalence of stuntmg, but chIldren

belongmg to other relIgIOns have a conSIderably lower prevalence of Stuntmg Con­

trollIng for the other predIctor vanables, however, explams away most of the effect of

relIgIOn, suggestmg that the effects of relIgIOn stem mamly from the relatively hIgh

SOCIoeconomIC status of famIlIes belongmg to other relIgIOns SImIlarly, chIldren

belongmg to scheduled castes or scheduled tnbes have a SIgnIfIcantly hIgher preva­

lence of stuntmg than do other chIldren Agam, when the other predIctor vanables are

statistIcally controlled, the effect of caste/tnbe on prevalence of stuntmg largely dIS­

appears, suggestmg that the unadjusted dIfferences by caste/tnbe stem maInly from

the relatively low SOCIoeconomIC status of famIlIes who belong to a scheduled caste

or scheduled tnbe ChIldren of mothers who are regularly exposed to the electromc

mass media have a lower prevalence of stuntmg than do chIldren whose mothers are

not regularly exposed Controllmg for the other predIctor vanables largely elImmates

the effect of mother's medIa exposure, suggestmg that medIa exposure has no mde­

pendent effect on stuntmg

Table 3 and FIgure 6 show that the standard of IIvmg of the household In whIch

the chIld reSIdes has a strong effect on the prevalence of stuntmg, as expected The

unadjusted prevalence of stuntmg among chIldren In households WIth a low standard

of IIvmg IS 59 percent, compared WIth 37 percent for chIldren m households WIth a

hIgh standard of IIvmg ThIS dIfferential IS reduced to 56 and 44 percent when the

other predIctor vanables are controlled, mdicatmg a strong dIrect effect of standard

of IIvmg on prevalence of stuntmg

ChIldren of mothers who receIved Iron and folIc aCId tablets when they were

pregnant have a lower prevalence of stuntmg than do chIldren whose mothers dId not
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receIve Iron and folIc aCId tablets dunng pregnancy ControllIng for the selected de­

mographIc and socioeconomic vanables, however, vIrtually elImInates thIS effect,

and It becomes statIstIcally nonSignIficant

ChIldren of mothers who receIved two or more tetanus InjectIOns when they

were pregnant have a significantly lower prevalence of stuntIng than do chIldren whose

mothers did not receIve tetanus InjectIons dunng pregnancy ControllIng for the other

predIctor vanables substantIally reduces thiS effect, but It remaInS statIstically sig­

nIficant ThIS fIndIng IS consistent With earlIer eVidence from the NFHS that a mother

haVIng two or more tetanus InjectIOns dunng pregnancy IS a good proxy for that

mother's health-seekIng behaVIOr for her chIldren (Luther 1998)

Table 3 also presents the prevalence of stuntIng by geographiC regIOn Both the

unadjusted and adjusted prevalence of stuntIng are hIghest In the central regIOn and

lowest In the south ControllIng for the other predIctor vanables does not make much

dIfference In these geographiC dIfferentIals, IndIcatIng that geographIC region exerts

a substantial Independent effect on the prevalence of stuntIng The reason for thiS

geographiC effect IS unclear It may have somethIng to do With vanatlons among the

states In the avaIlabilIty and qualIty of health services, which are, for the most part,

offered through state-level departments of health and famIly welfare

Table 4 shows the effects of the demographIc and SOCIoeconomiC vanables on

stuntIng, broken down by urban/rural reSidence and by sex of chIld Only adjusted

effects are presented In both urban and rural areas, the effects of most predIctor

vanables are SImIlar to the effects for IndIa as a whole The exceptIon IS the effect of

caste/tnbe Children belongIng to scheduled-caste or scheduled-tnbe households

In urban areas have a slgmflcantly higher prevalence of stuntIng than do chIldren

belongIng to other castes, while In rural areas there IS no difference In the preva­

lence of stuntmg by caste/tnbe The adjusted effects of all predictor vanables

are SImIlar for boys and girls conSIdered separately or together, as shown In

Table 3

Underweight Table 5 shows the effects of the predIctor vanables on the proportIOn

of children who are underweIght The findIngs for underweight are mostly SImilar to

those for stuntIng

ThIrty-one percent of Infants and more than 61 percent of children age 12-47

months are underweight For reasons that are unclear, the proportion underweight

does not Increase monotonIcally WIth age as It does In the case of stuntIng Instead, It

peaks at age 12-23 months and then declInes slIghtly at 24-47 months AdjustIng for

the control vanabies makes VIrtually no dIfference to the effect of age on the propor­

tIOn underweight

There IS no difference In the proportIon underweIght by sex of child, regardless

of whether the other predIctor vanables are controlled (see also Figure 4) The proportIon
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Table 4 Adjusted prevalence of stuntmg among children age 0-47 months, by selected demographic and
SOCioeconomiC characteristics, by urban/rural reSidence, and by sex of Child, India, 1992-93

Percentage stunted

ReSidence Sex of child

Predictor variable Urban Rural Boy Girl

Child s age (In months)
<12t 19 25 26 22
12-23 49 59 58 57*
24-47 58 66 63 66

Sex of child
Boy 45 54 NA NA
Glrlt 45 54 NA NA

Birth order
Onet 42 52 50 48
Two or three 43 51 49 50
Four or five 50 57 54 56*
SIX or higher 52* 61 63* 56

Mother s age at childbirth
13-24t 48 57 56 54
25-34 40* 50 48 48
35-49 38* 45 42 45

ReSidence
Urban NA NA 53 52
Ruralt NA NA 52 52

Mother s education
liliteratet 52 57 57 55
Literate < middle complete 45 50 48 50
Middle complete or higher 36 43* 40 41

Religion
Hlndut 45 54 52 51
Muslim 43 56 52 53
Other 43 51 48 50

Caste/tribe
SC/ST 50* 54 54 51
Othert 44 54 52 52

Media Exposure
Regularly exposed 44 54 52 50
Not regularly exposedt 46 54 52 52

Standard of living
Lowt 51 57 56 55
Medium 49 54* 54 52
High 39 47* 43 46

Mother received Iron and folic aCid
tablets during pregnancy
Yes 44 53 52 50
Not 46 55 53 53

Mother received two or more tetanus
injections during pregnancy
Yes 43 53 51 50
Not 52 56 55 55

Region
North 43 44* 45 43
Centralt 55 60 58 58
East 47 57 57 54*
Northeast 34 50 50 45*
West 43 53 50 51*
South 34 46 42 45*
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of underweIght chIldren mcreases WIth bIrth order, agam regardless of whether de­

mographIc and SOCIOeconomIC vanables are controlled The unadjusted proportIOn

underweIght vanes rrregularly by mother's age at chIldbIrth, but It declInes mono­

tomcally, as m the case of stuntmg, when the other predIctor vanables are controlled

The proportIOn underweIght IS conSIderably lower among chIldren lIvIng In

urban areas than m rural areas When the other predIctor vanables are controlled,

however, the effect of urban reSIdence on proportIon underweIght becomes small and

statIstIcally nonsIgmfIcant ThIS findmg mdIcates that the effects of urban/rural reSI­

dence are felt IndIrectly through the other predIctor varIables, as In the case of

stuntmg

Table 5 and FIgure 7 show that mother's educatIOn has a large effect on the

proportIOn of chIldren who are underweIght The proportIOn underweIght among chIl­

dren of IllIterate mothers IS 60 percent, compared WIth 36 percent among chIldren of

mothers who have completed mIddle school or hIgher AdJustmg for the other predIC­

tor vanables reduces the effect of mother's education on the proportIOn of chIldren

underweIght, but the effect remaInS large and statIstically sIgmficant, mdicatIng a

substantial dIrect effect as m the case of stuntIng ThIS findmg suggests that efforts to

Improve women's educatIOn may contnbute dIrectly as well as mdIrectly to better

chIld nutntIon An rrnportant reason for the large dIrect effect may be that educated

women are more knowledgeable about proper nutntIon and sanItatIOn and make bet­

ter use of health servIces

Hmdu and MuslIm chIldren dIffer lIttle m the proportIOn underweIght, but a

much lower proportIon of chIldren of other relIgIOns are underweIght The adjusted

proportIOn underweIght IS about the same across relIgIOns, however, mdicatmg that

the lower proportIOn underweIght among chIldren of other relIgIOns IS pnmanly due

to theIr hIgher SOCIoeconomIC status The proportIon underweIght IS hIgher among

chIldren belongmg to a scheduled caste or scheduled tnbe than among other chIldren,

but the adjusted proportIon underweIght IS about the same ThIS suggests that the

Notes to Table 4

Children from Andhra Pradesh Himachal Pradesh Madhya Pradesh Tamil Nadu and West Bengal are excluded

because height was not measured for children In those states A child who IS more than two standard deViations

below the median of the reference population In terms of height for age IS defined as stunted Adjusted values In a

column are based on a Single logistic regression that Includes all of the predictor vanables In the table In calculating

adjusted values for categones of any given predictor varrable the set of control varrables consists of all other

predictor vanables In the table Constant terms In the regressions are reset so that predicted percentages agree With

observed percentages when predictor varrables are set to their mean values Slgmficance levels take deSign effects

due to c1usterrng Into account

NA Not applicable

The coeffiCient of the corresponding vanable In the underlying logistic regression differs slgmficantly from zero at the

5 percent level

t Reference category In the underlying lOgistiC regression
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Table 5 Unadjusted and adJusted prevalence of underweIght children age 0-47 months, by
selected demographic and socioeconomic characteristIcs, India, 1992-93

Percentage underweight

Predictor variable UnadJusted AdJusted

Child s age (in months)
<12t 31 30
12-23 64- 65
24-47 61- 61

Sex of child
Boy 54 54
Glrlt 54 54

Birth order
Onet 50 51
Two or three 53- 53-
Four or five 58" 57
SIX or higher 60" 59

Mother s age at childbirth
13-24t 55 56
25-34 52- 50
35-49 57 48

Residence
Urban 46- 53
Ruralt 56 54

Mother s education
IIhteratet 60 57
Literate < middle complete 51" 53-
Middle complete or higher 36" 43

Religion
Hmdut 54 54
Mushm 56 55
Other 43- 53

Caste/tribe
SC/ST 58- 55
Othert 53 54

Media Exposure
Regularly exposed 47- 54
Not regularly exposedt 60 54

Standard of living
Lowt 62 59
Medium 56 55-
High 38 45-

Mother received Iron and folic acid
tablets during pregnancy
Yes 49" 53
Not 60 55

Mother received two or more tetanus
injections during pregnancy
Yes 49- 53
Not 60 56

Region
North 42- 43-
Centralt 59 58
East 60 58
Northeast 47- 44
West 53- 55-
South 48 50-



25

National Famliy Health Surve) Subject Reports No 14

Unadjusted Adjusted

60
60 57

E 50
43OJ

Ci>
~ 40 36
Ql
"0
C
::J 30
Ql
OJ
ell
E 20
Ql
~
Ql 10D-

O

Illiterate <Middle Mlddle+ illiterate <Middle Mlddle+

Mother s education

Figure 7 Unadjusted and adjusted percentages of children under age four who are
underweight, by mother's education, India, 1992-93

hIgher proportIOn underweIght among chIldren belongmg to a scheduled caste or

scheduled tnbe IS due pnmanly to theIr lower SOCIoeconomIC status, as m the case of

stuntmg

A consIderably lower proportIon of chIldren whose mothers are regularly ex­

posed to electromc mass medIa are underweIght than the proportIOn among chIldren

whose mothers are not regularly exposed When the other predIctor vanables are

controlled, however, the effect of mother's medIa exposure dIsappears, mdicatmg

that mother's medIa exposure has no mdependent effect on the proportIOn of chIldren

underweIght, as m the case of stuntmg

Table 5 and FIgure 8 show that household standard of hvmg has a large negative

effect on the proportIon of chIldren who are underweIght Controlhng for the other

Notes to Table 5

A child who IS more than two standard deviations below the median of the reference population In terms of weight

for age IS defined as underweight Both unadjusted and adjusted values are estimated by lOgiStiC regression

Unadjusted values are based on a separate logistic regression for each predictor vanable with that predictor vanable

as the only predictor vanable In the regression Adjusted values are based on a Single logistic regression that

Includes all of the predictor vanables In the table In calculating adjusted values for categones of any given predictor

vanable the set of control vanables consists of all other predictor vanabies m the table Constant terms m the

regressions are reset so that predicted percentages agree with observed percentages when predictor vanables are

set to their mean values Slgnrficance levels take design effects due to clustenng mto account

The coefficient of the corresponding vanable In the underlying lOgiStiC regression differs slgnrficantly from zero at the

5 percent level

t Reference category In the underlying logistic regression
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Figure 8 Unadjusted and adjusted percentages of children under age four who are
underweight, by household standard of hVlng, India, 1992-93

predIctor vanables somewhat reduces thIS effect, but It remams large and statIstIcally

sIgmfIcant The adjusted proportIOn underweIght IS 59 percent among children m

households WIth a low standard of IIvmg and 45 percent among children m house­

holds wIth a hIgh standard of IIvmg, mdIcatmg that IIvmg standard has a large dIrect

effect on the prevalence of underweIght, as m the case of stuntmg

The proportIOn underweIght IS conSIderably lower among children whose moth­

ers receIved Iron and folIc aCId tablets dunng pregnancy than among other chIldren

The adjusted effect of thIS vanable IS however, greatly reduced and statIstIcally non­

sIgmfIcant The effect of mother's tetanus mJectIOns dunng pregnancy on the propor­

tIon of children underweIght shows a SImIlar pattern These fmdmgs mdIcate that

neIther Iron and folIc aCId tablets nor tetanus mJectIOns for pregnant women has an

mdependent effect on the proportIOn of theIr children who are underweIght

The proportIOn of chIldren who are underweIght vanes somewhat by geographIc

regIOn, WIth the central and eastern regIOns havmg the hIghest proportIOns under­

weIght and the north and northeast regIOns havmg the lowest proportIOns ThIS re­

gIOnal vanabIlIty perSIsts even after potentIally confoundmg factors are controlled

Separate analyses of the proportIon of children who are underweIght, broken

down by urban/rural reSIdence and by sex of chIld, are presented m Table 6 Only

adjusted effects are shown Among the demographIc vanables chIld's age bIrth or­

der, and mother's age at chIldbIrth have sIgmfIcant effects on the proportIOn under­

weIght Among the SOCIOeconomIC vanables mother's educatIOn and standard of
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Table 6 Adjusted prevalence of underweight children age 0-47 months by selected demographic and
SOCioeconomiC characteristics, by urban/rural residence, and by sex of Child, India, 1992-93

Percentage underweight

Residence Sex of child

Predictor variable Urban Rural Boy Girl

Child s age (In months)
<12t 24 32 30 29
12-23 55' 68' 67 63
24-47 54' 63' 60 63

Sex of child
Boy 45 57 NA NA
Glrlt 47 56 NA NA

Birth order
Onet 42 54 51 50
Two or three 45 55 53 53'
Four or five 52' 59' 56 58'
SIX or higher 53' 61' 61 58

Mother s age at childbirth
13-24t 49 59 57 56
25-34 42' 53' 50 50
35-49 37* 51 45 51'

Residence
Urban NA NA 52 54
Ruralt NA NA 54 54

Mother s education
IllIteratet 52 59 57 58
Literate < middle complete 47' 54' 53' 52'
Middle complete or higher 39* 45 45* 42

Religion
Hlndut 47 56 54 54
Muslim 43 58 55 54
Other 41 57 52 54

Caste/tribe
SC/ST 49 58 55 55
Othert 45 56 54 54

Media Exposure
Regularly exposed 46 56 54 53
Not regularly exposedt 46 57 54 55

Standard of living
Lowt 61 60 59 59
Medium 52 56* 55 55
High 37 50* 44 46*

Mother received Iron and folic aCid
tablets dUring pregnancy
Yes 46 56 53 54
Not 46 57 55 54

Mother received two or more tetanus
injections during pregnancy
Yes 46 56 53 54
Not 50 58 57 56

Region
North 41* 43' 43* 43
Centralt 55 60 60 57
East 46* 61 58 58
Northeast 30* 47* 45* 43
West 46* 58 54* 57
South 40* 54' 48* 52
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hvmg have large and sIgmfIcant effects The adjusted effects tend to be greater m

urban areas than m rural areas The separate analysIs by sex of chIld shows a rather

SImIlar pattern Effects of the vanous predIctor vanables mcluded m the analysIs are

qUIte SImIlar for boys and gIfls

Wastmg Table 7 shows unadjusted and adjusted effects of the predIctor vanables on

the prevalence of wastmg among chIldren below age four The fmdmgs on wastmg

dIffer somewhat from the fmdmgs on stuntmg and underweIght, although the two

sets of fmdmgs are broadly SImIlar The effects of the predIctor vanables on wastmg

tend to be smaller and, m some cases, less conSIstent WIth expectatIon than the effects

of the same vanables on stuntmg and underweIght

ChIld's age has an mverted V-shaped relatIOnshIp wIth the prevalence of wast­

mg, wIth chIldren age 12-23 months more lIkely to be wasted than mfants or chIldren

age 24-47 months Controllmg for the other predIctor vanables does not reduce thIS

effect, mdIcatmg that chIld's age has an mdependent effect on the prevalence of wast­

mg The lower prevalence of wastmg among mfants may stem mamly from the fact

that most mfants m IndIa are breastfed

Boys are more subject to wastmg than gIrlS, unlIke stuntmg and underweIght,

whIch affect boys and gIrlS equally (see also FIgure 4) In lIght of the wIdespread

dIscnmmatIOn agamst gIrlS m feedmg and medIcal care m IndIa, thIS fmdmg IS con­

trary to expectatIOn Controllmg for the other predIctor vanables does not alter the

effect of gender on wastmg, mdIcatmg that the hIgher prevalence of wastmg among

boys cannot be explamed by these other vanables

In contrast to the prevalence of stuntmg and underweIght, the prevalence of

wastmg does not vary much by bIrth order of chIld Mother's age at chIldbIrth also

does not have much effect on wastmg, except among chIldren born to mothers age

35-49, who have a somewhat hIgher prevalence of wastmg The lack of an effect of

bIrth order may reflect the fact that wastmg IS pnmanly a result of acute malnutntion

rather than chromc malnutntIOn

Notes to Table 6

A child who IS more than two standard deViations below the median In a column of the reference population In terms

of weight for age IS defined as underweight Adjusted values are based on a Single lOgiStiC regression that Includes

all of the predictor vanables In the table In calculating adjusted values for categones of any given predictor vanable

the set of control vanables consists of all other predictor vanables In the table Constant terms In the regressions are

reset so that predicted percentages agree With observed percentages when predictor vanabies are set to their mean

values Significance levels take deSign effects due to clustenng Into account

NA Not applicable

The coeffiCient of the corresponding vanable In the underlYing logistic regression differs Significantly from zero at the

5 percent level

t Reference category In the underlying logistic regression
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Table 7 Unadjusted and adjusted prevalence of wasting among children age 0-47 months,
by selected demographic and socioeconomic characteristics, India, 1992-93

Percentage wasted

Predictor variable

Child s age (In months)
<12t
12-23
24-47

Sex of child
Boy
Glrlt

Birth order
Onet
Two or three
Four or five
SIX or higher

Mother s age at childbirth
13-24t
25-34
35-49

ReSidence
Urban
Ruralt

Mother s education
IIhteratet
Literate < middle complete
Middle complete or higher

Religion
Hmdut
Muslim
Other

Caste/tribe
SC/ST
Othert

Media Exposure
Regularly exposed
Not regularly exposedt

Standard of liVing
Lowt
Medium
High

Mother received Iron and folic aCid
tablets during pregnancy
Yes
Not

Mother received two or more tetanus
injections during pregnancy
Yes
Not

Region
North
Centralt
East
Northeast
West
South

Unadjusted Adlusted

13 13
29" 29
15 15

19 19
16 16

16 17
17 18
19" 18
17 16

17 17
17 17
20 21

16 17
18 17

19 18
17 17
13 14

18 17
17 18
15 18

20" 19
17 17

16 17
19 18

20 19
18 17
14 16

17 18
18 17

17" 18
18 17

16 16
16 16
22 21"
11 11"
20" 21"
15 16
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ChIldren hv10g 10 urban areas have shghtly lower prevalence of wast10g than

those hv10g 10 rural areas When the other predIctor vanables are controlled, how­

ever, the adjusted effect of urban/rural resIdence on wast10g vamshes ThIS suggests

that the effect of resIdence IS 10direct through the other predIctor vanables

As 10 the case of stunt10g and underweIght, Table 7 and FIgure 9 show that

mother's educatIOn IS among the strongest predIctors of wast10g 10 chIldren Although

the effects are reduced after adJust10g for the effects of the other predIctor vanables,

the adjusted effects remam statistIcally sIgmficant

ChIldren belong1Og to rehgIOns other than H10du or Mushm have a somewhat

lower prevalence of wast1Og, but rehgion has no effect on wast10g once the other

predIctor vanables are controlled ThIS suggests that the lower proportIOn wasted

among chIldren of other rehgIOns IS pnmanly due to their relatively hIgh SOCIOeco­

nomIC status, as 10 the case of stunt10g and underweIght

ChIldren belongmg to a scheduled caste or scheduled tnbe have a somewhat

hIgher prevalence of wast10g than do chIldren belong1Og to other households, even

after adJust10g for the effects of the other predIctor varIables Thus, the effect of

caste/tnbe on wast10g IS only partially explamed by the other predIctor vanables,

unhke the cases of stunt10g and underweIght, where the effect of caste/tnbe IS com­

pletely explamed by the other vanables

ChIldren ofmothers regularly exposed to the electromc mass medIa have a lower

prevalence of wastmg, as expected But, as 10 the case of stuntmg and underweIght,

thIS effect of medIa exposure becomes small and statistically nonsIgmficant once the

other demographIc and SOCIOeconomIC vanables are controlled

Table 7 and FIgure 10 show that household standard of hvmg has a large unad­

Justed effect on the prevalence of wastmg Unhke the effects on stunt10g and under­

weIght, the 1OtroductIOn of controls conSIderably reduces the effect of hv10g standard

on wast1Og, and the adjusted effect IS no longer statistically sIgmficant

Notes to Table 7

Children from Andhra Pradesh Himachal Pradesh Madhya Pradesh Tamil Nadu and West Bengal are excluded

because height was not measured for children In those states A child who IS more than two standard deViations

below the median of the reference populabon In terms of weight for height IS defined as wasted Both unadjusted and

adjusted values are estimated by lOgiStiC regression Unadjusted values are based on a separate logistic regression

for each predictor vanable With that predictor vanable as the only predictor vanable In the regression Adjusted

values are based on a Single logistic regression that Includes all of the predictor vanables In the table In calculating

adjusted values for categones of any given predictor vanable the set of control vanables consists of all other

predictor vanables In the table Constant terms In the regressions are reset so that predicted percentages agree With

observed percentages when predICtor vanables are set to their mean values Slgmficance levels take deSign effects

due to clustenng Into account

The coeffiCient of the corresponding vanable In the underlying lOgiStiC regressIOn differs slgmficantly from zero at the

5 percent level

t Reference category In the underlying logistic regression
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Figure 9 Unadjusted and adjusted percentages of chIldren under age four who are
wasted, by mother's educatIon, IndIa, 1992-93
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FIgure 10 Unadjusted and adjusted percentages of chIldren under age four who are
wasted, by household standard of hvmg, India, 1992-93
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Whether mothers receIved Iron and fohc aCId tablets or two or more tetanus

mJectIOns dunng pregnancy has vIrtually no effect on the prevalence ofwastmg among

chIldren By geographIC regIOn, the east and the west regIOns have the hIghest preva­

lence of wastmg and the northeast regIOn has the lowest

Table 8 presents adjusted prevalence of wastmg by selected demographIC and

SOCIOeconomIC charactenstIcs separately for urban and rural areas and for boys and

gIrlS The effects of chIld's age on wastmg, both by reSIdence and by sex of chIld, are

SImIlar to those for the sample as a whole, as shown earher m Table 7 Boys have

consIderably hIgher prevalence of wastmg than gIrlS m rural areas, but m urban areas

the gender dIfference IS small and statistically nonsIgmfIcant ThIS fmdmg is con­

trary to expectatIOn, gIVen that dIscnmmatIOn agamst gIrlS tends to be more severe m

rural areas than m urban areas

The effects of bIrth order and mother's age at chIldbIrth, as estimated separately

for urban and rural areas and for boys and gIrlS, are SImIlar to those for the sample as

a whole, as shown earher m Table 7 The effects of mother's educatIOn, however, are

not SImIlar Mother's educatIOn has a statistically sIgmficant effect on wastmg among

chIldren hvmg m rural areas (but not urban areas) and among gIrlS (but not boys)

The effects of rehgIOn are SImIlar for boys and gIrlS, but chIldren belongmg to reh­

gIOns other than Hmdu or Mushm have the lowest prevalence of wastmg m urban

areas and the hIghest prevalence of wastmg m rural areas The effects of caste/tnbe

on wastmg are SImIlar for boys and gIrls and for urban and rural areas, but they are

not statIstically sigmficant for gIrlS or for urban areas MedIa exposure has a small

sIgmficant effect m the expected dIrection for gIrlS, but not for boys

Standard of hvmg has a negatIve but statistIcally nonsigmficant effect on wast­

mg for both boys and gIrlS It has VIrtually no effect on wastmg m rural areas, but a

negative and statistically sIgmficant effect m urban areas The two vanables related

to mother's health behaVIor dunng pregnancy have VIrtually no effect on wastmg,

either by reSIdence or by sex of chIld The effects of geographIC regIOn by reSIdence

and by sex of chIld resemble the effects of geographIC regIOn for the sample as a

whole

CONCLUSION

IndIa has dIsproportIonately large numbers of malnounshed and severely malnour­

Ished children below four years of age accordmg to anthropometnc data on stuntmg

(height-for-age), underweIght (weight-for-age), and wastmg (weight-for-height) from

the 1992-93 NatIOnal FamIly Health Survey (NFHS) FIfty-twO percent of all chIl­

dren below age four are stunted, and 29 percent are severely stunted FIfty-four per­

cent are underweIght, and 22 percent are severely underweIght Seventeen percent

are wasted, and 3 percent are severely wasted The lower prevalence of wastmg than
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Table 8 Adjusted prevalence of wasting among children age 0-47 months, by selected demographic and
socioeconomic characteristics, by urban/rural reSidence, and by sex of Child, India, 1992-93

Percentage wasted

ReSidence Sex of child

Predictor variable Urban Rural Boy Girl

Child s age (In months)
<12t 14 13 14 12
12-23 27* 30* 32* 27
24-47 12 15* 15 14

Sex of child
Boy 16 20* NA NA
Glrlt 15 16 NA NA

Birth order
Onet 15 18 18 16
Two or three 15 18 19 16
Four or five 19* 18 20 16
SIX or higher 16 16 17 15

Mother s age at childbirth
13-24t 17 17 19 16
25-34 13* 18 19 15
35-49 21 22* 20 22*

ReSidence
Urban NA NA 18 17
Ruralt NA NA 19 16

Mother s education
IIl1teratet 16 19 19 18
Literate < middle complete 18 17 20 15*
Middle complete or higher 15 14* 17 12*

Religion
Hlndut 16 18 19 16
Muslim 16 18 19 16
Other 12* 21* 18 18

Caste/tribe
SC/ST 18 20* 21 18
Othert 15 17 18 16

Media Exposure
Regularly exposed 16 17 19 15
Not regularly exposedt 16 18 19 17

Standard of living
Lowt 21 18 20 17
Medium 17* 18 19 15
High 14* 18 17 16

Mother received Iron and folic aCid
tablets during pregnancy
Yes 16 18 19 16
Not 15 18 19 16

Mother received two or more tetanus
mJectlons durmg pregnancy
Yes 16 18 19 16
Not 17 17 19 15

Region
North 16 15 16 15
Centralt 16 16 18 14
East 16 23* 24 18*
Northeast 7* 12* 13 9*
West 18 22* 21 21*
South 15 17 17 17
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of stuntmg or underweIght mdicates that chromc malnutntIOn IS more prevalent m

IndIa than acute malnutntIon However, the prevalence of wastmg IS about 8 tImes

and the prevalence of severe wastmg IS about 25 tImes the levels m the mtematIOnal

reference populatIon

There are consIderable vanations m the prevalence ofmalnutntIOn among states

BIhar and Kerala are the states wIth the hIghest and lowest prevalence of malnutntIOn

m the country Even m Kerala, whIch IS also the state wIth the lowest mfant and chl1d

mortalIty rates, 27 percent of chl1dren below age four are stunted, 28 percent are

underweIght, and 12 percent are wasted

Multivanate analysIs of the selected demographIc and SOCIOeconomIC determI­

nants of chl1d nutntIonal status mdicates that the strongest predIctors of chl1d nutn­

tIOn m India, once other vanables are controlled, are chl1d's age and bIrth order,

mother's educatIOn level, and household standard of hvmg Older chIldren and chl1­

dren ofhIgher bIrth order tend to have poorer nutntIOnal status Chl1dren whose mothers

are more educated and those who hve m households WIth a relatIvely hIgh standard of

hvmg have better nutntIOn Boys and gIrls have about the same level of stuntmg and

underweIght, whIle wastmg IS somewhat hIgher among boys than among gIrlS In the

face of much eVIdence that gIrlS receIve mfenor care m India, thIS fmdmg that gIrls

fare at least as well If not better than boys m terms of nutntIon IS dIfficult to explam

and warrants further mveStIgatIOn

The fmdmgs of thIS study should be mterpreted cautIOusly because of the prob­

lem of age misreportmg PreVIOUS research mdicates that some bIrths that occurred

dunng the penod D-4 years before the NFHS tend to be erroneously reported as

havmg occurred dunng the penod 5-9 years before the survey (NarasImhan et al

1997) ThIS means that some chIldren below age four are reported as older than they

really are To the extent that thIS kmd of age exaggeratIOn occurs, the estImates of

stuntmg and underweIght, whIch are based on height-for-age and weight-for-age,

Notes to Table 8

Children from Andhra Pradesh Himachal Pradesh Madhya Pradesh Tamil Nadu and West Bengal are excluded

because height was not measured for children In those states A child who IS more than two standard deViations

below the median of the reference populatIOn In terms of weight for height IS defmed as wasted Adjusted values In a

column are based on a Single lOgiStiC regression that Includes all of the predictor variables m the table In calculating

adjusted values for categories of any given predictor variable the set of control variables consists of all other

predictor variables In the table Constant terms In the regressions are reset so that predicted percentages agree With

observed percentages when predictor variables are set to their mean values Slgmficance levels take deSign effects

due to clustering Into account

NA Not applicable

The coeffiCient of the corresponding variable In the underlying logistic regression differs slgmficantly from zero at the

5 percent level

t Reference category In the underlymg logistic regression
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may exaggerate the extent of malnutrItIOn Moreover, to the extent that age exaggeratIon

IS more pronounced among those wIth less educanon and lower SOCIOeconomIC sta­

tus, the age misreportmg may exaggerate the estImated SOCIOeconomIC dIfferentIals

m stuntmg and underweIght On the other hand, the estImates of wastmg, whIch are

based on weight-for-height, are not affected by age misreportmg

DespIte thIS caveat, the fmdmgs of thIs study should be useful for Idennfymg

categones of chIldren who are at partIcularly hIgh nsk of malnutntlOn The fmdmgs

also Imply that the prevalence of malnutrInon can be reduced by Improvmg educa­

nonallevels ofmothers, by ralsmg household hvmg standards, and by reducmg higher­

order bIrths by means of famIly planmng Such efforts should be combmed wIth

programmes that ralse women's awareness of the nutritIonal reqUIrements of chIldren
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