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Mother's Employment
and Infant and Child
Mortality in India

The higher mortalltv of children If mothers work reflects the fact

that employment for women IS In additIOn to theIr traditIOnally ascnbed

roles Thev alone must fulfill all of these obllgatlOns SImIlar negatlve

effects on child mortallty would surely be eVIdent Iffathers had the sole

responSIbility for the care of Infants whIle having to fulfill their

obllgatlOns as earners Unless gender roles and gender relatIOns are

renegotiated children will continue to lose (page 42-43)

Abstract Despite ItS many advantages the employment of women m economic ac

tivity m India has been associated with mcreased mortality for mfants and young chil

dren Simultaneously narrowergenderdifferentials m child mortality among employed

women have been noted This report exammes whether these conclusions are upheld

at the level of the tYPical Indian mother
Usmg data from the 1992-93 NatIOnal Family Health Survey, the effect on child

survival of mother s employment status IS evaluated for all children Separate analy
ses ofmale and female survival evaluate the gender-differentiated Impact ofmother s
employment The effect of employment IS also evaluated separately by whether em

ployment IS at home, outSide the home without cash earnmgs, or outSide the home

with cash earnmgs

The blvanate companson of mfant- (80) and child-mortality (4q j) rates for the

penod 0-4 years before the survey accordmg to mothels' employment status reveals

that mothers who are employed have a 10 percent higher mfant-mortality rate and a
36 percent higher child-mortality rate than mothers who are not employed Male mor

tality mcreases more than female mortality Ifmothers work
These results are largely upheld m the multlvanate analysIs of births that took

place 0 to 4 years before the survey LOgistIC regressIons are run separately for sur
vIVal from 0 to 11 months and from 12 to 47 months Controllmg for relevant
blOdemographlc socioeconomic and mdlvldual background charactenstlcs the odds
of dymg at ages 12-47 months are slgmflcantly higher when mothers are employed
the odds of dymg at ages 0-11 months are higher only If the mother IS employed at

home or outSide the home for cash The odds of dymg do not differ by mother's em

ployment status for female mfants, but are 12 percent higher for males If the mother IS
employed than Ifshe IS not Durmg childhood the odds ofdymg mcrease for male and

female children If the mother works For boys the mcrease IS greatest If the mother
works outSide the home for cash and for girls If the mother works at home



Thus employment of women outside the home for cash perhaps the most em

powenng form of employment, does not lower the nsk of mortality for glfls and in

creases the fisk for boys Further employment of mothers In urban areas has more

detflmental effects on Infant and child survIVal than employment In rural areas Also
employment ofmothers has Its most negative effect on survIVal at ages 12-47 months

of daughters at higher birth orders with same-sex Siblings a group that IS considered

most at-fisk The report concludes that mother's employment IS associated With higher

Infant and child mortality Genderdifferentials narrow With mother's employment largely

because ofhigher Increases In male than In female mortality There IS little eVidence to

suggest that survIVal ofgirls IS enhanced when mothers work These conclusIOns do

not Imply that mother s employment should be discouraged, Instead, they emphasize

the need for Viable child-care alternatIVes for women who work and for a renegotiatIOn

ofgender roles and gender relatIOns
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Employment of women m economIC actIVIty has several beneficIal effects for

women and theIr famIlIes, not the least of whIch IS the assocIated mcreased

access to and control of mcome Research m IndIa, however, suggests that

women's employment may have at least one dIsadvantage the survIval of young

chIldren appears to be negatIvely affected If women work (Basu and Basu 1991,

KI<;hor 1992) The same research suggests that gender differentwls m chIld mortalIty,

whIch m the IndIan context largely Imply excess female mortalIty are reduced when

women work

Past research mto the aSSOCIatIon between women's employment and chIld mor

talIty has largely used the 1981 census data and has been more comprehensIve at the

dIstnct level than at the household or woman level SpeCIfically, at the dIstnct level,

hIgher rates of women's labour-force partICIpatIOn have been found to be assocIated

wIth hIgher rates ofchIld mortalIty net of several cultural and economIC factors (KIshor

1992, 1993, for no relatIonshIp see MurthI, GUlO, and Dreze 1995) At the mIcrolevel

also, workmg women are found to have hIgher chIld-mortalIty rates (Basu and Basu

1991), but thIS largely blvanate aSSOCIatIOn aWaits empmcal analysIs that adequately

accounts for the mfluence on chIld mortalIty of factors whose effects may be spun

ously captured m bIvarIate analyses by mother's employment

SImIlarly, several studIes, agam based largely on the 1981 census have found

macrolevel eVIdence of an aSSOCIatIon between lower gender dIfferences m chIld

mortalIty and hIgher rates of female labour-force partICIpatIon at the dI~tnct level

(KIshor 1993 MurthI, GUIO, and Dreze 1995, RosenzweIg and Schultz 1982) In

IndIa, gender dIfferentIals m chIld mortalIty favounng the survIval of male chIldren

are well documented, and the underlymg mechamsms and causes have been exten

SIvely studIed (Arnold, Choe, and Roy m press, Bardhan 1974 KIshor 1993 MIller

1981, Sopher 1980) ExplanatIOns of the observed excess female mortalIty dunng the

years when, on bIOlogIcal grounds, male mortalIty can be expected to exceed female

mortalIty (Waldron 1983, 1987) rest e"sentIally on the undervaluatIon of females

compared WIth males wIthm the IndIan economIC and cultural ethos WhIle the cul

tural undervaluatIOn of females IS explamed largely m terms of the prevalent kmshIp

systems that practIse patnlocal exogamy and gIve exclUSIVIty to males m SOCIal, po

litIcal and economIC cooperatIOn and m the fulfillment of relIgIOUS oblIgatIOns and

the mtergeneratIOnal transfer of fixed assets (Dyson and Moore 1983 KIshor 1993),

explanatIons of the economIC undervaluatIOn of females rest largely on the low levels

of women's partICIpatIOn m mcome-generatmg actIVItIes, that IS, theIr low rates of

labour-force partICIpatIOn (RosenzweIg and Schultz 1982 Schultz 1990) In thIS con

text, It IS not surpnsmg that gender dIfferentIals m chIld mortalIty are found to be

conSIstently lower the hIgher women's labour-force partICIpatIOn

In contrast, the causal mechamsms by whIch a woman s employment affects

the relatIve survIval of her male and female chIldren IS an empmcal questIOn that has
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receIved only lImIted attentIOn Research by Basu and Basu (1991) suggests that even

at the mlcrolevel, women's employment IS assocIated WIth narrower gender dIffer

ences In mortalIty However, It has yet to be determIned whether lower gender dIffer

ences In mortalIty prevaIl If women are employed net of all relevant confoundmg

mdividual, demographIc and contextual factors Further, there remaInS the need to

go behInd the effect of women's employment on the composIte Index of gender dIf

ferences In mortallty and examIne the gender-differentzated Impact of women's em

ployment on chIld mortalIty Such an eXamInatIOn would reveal whether any reduc

tIOn In gender dIfferentIals IS due to a greater Impact of women's employment on

male mortalIty or on female mortalIty

A detaIled eXamInatIOn of the relatIve Impact of a mother's employment status

on the SurVIVal of her chIldren In IndIa has had to WaIt for the aVaIlabIlIty of appropn

ate data UnlIke macrolevel research In thIS area, based largely on state- or diStrICt

level women's labour-force partICIpatIOn rates, chIld-mortalIty estImates, and Infor

matIon on regIOnal charactenstlcs generally aVaIlable from censuses or other sources

of publIshed data, a mlcrolevel exammatIon needs data that lInk the charactenstlcs of

each chIld WIth the charactenstlcs of ItS mother, IncludIng the latter's employment

status The 1992-93 NatIOnal FamIly Health Survey of IndIa proVIdes not only com

plete bIrth hlstones for women but InfOrmatIOn on theIr SOCIOeconomIc status and

other relevant background charactenstIcs USIng these natIOnally representatIve data,

thIS report examInes In detaIl the effect of women's employment on the surVIVal of all

theIr chIldren as well a~ the relatIve survIval of theIr male and female chIldren

In the sectIOns that follow, the nature of the data and the defimtIOns of women's

employment used In the analySIS are dIscussed first Then there IS a bnef dISCUSSIOn

of the mechamsms that mIght underlIe the expected negatIve aSSOCiatIOn of women's

employment WIth gender dIfferences In mortalIty and ItS hypotheSIzed pOSItIve asso

CIatIon WIth chIld mortalIty Next, natIOnally representatIve mortalIty rates, accord

Ing to mother's employment status, are presented MortalIty IS evaluated for two tIme

penods dunng the first year of lIfe and dunng the next four years of lIfe ThIS bIvarI

ate analySIS IS followed first by a dISCUSSIon of the vanables and methods to be used

for a multIvarIate evaluatIOn of the Influence of mother's employment on Infant and

chIld mortalIty, overall and by sex of chIld, and then by an eXamInatIOn of the emplfl

cal findIngs FInally, conclUSIOns are presented

DATA

The 1992-93 NatIOnal FamIly Health Survey IntervIewed 89777 ever-mamed women

age 13-49 In 88,562 households across 24 states and one Umon Temtory (DelhI)

between Apnl 1992 and September 1993 (InternatIOnal InstItute for PopulatIOn Stud-
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Ie') (lIPS) 1995) A core standardIzed questIOnnaire, combmed wIth state-specIfic

questIOns, was used to collect mformatIOn on mdividual charactenstIcs (age, educa

tion, employment status, caste, etc ), household background charactenstIcs (house

hold assets, water and tOIlet facIlItIes, etc ), and bIrth histones of ehgible women,

among other thmgs The bIrth hIstones of women permIt the estimation of mfant and

child-mortahty rates, they also allow an exammatIon of the mfluence of mdividual

charactenstIcs of women, mcludmg women's employment status, on the probabIhty

of SurVIVal of theIr chIldren net of factors speCIfic to the bIrth such as bIrth order or

the bIrth mterval

Two questions were used to ehcIt the employment status of women All ehgible

women were first asked 'AsIde from your housework, are you currently workmg?'

Women who Said 'no' were asked 'As you know some women take up Jobs for whIch

they are paid m cash or kmd Others sell thmgs, have a small busmess, or work on the

fannly farm or m the famIly busmess Are you currently domg any of these thmgs?'

Women who answered 'no' to both questIOns were counted as not employed women

who answered 'yes' to eIther the first or the second questIOn were then asked details

about the work they dId mcludmg theIr occupation, where the work was done, and

whether they earned cash for It or not These data provIde mformatIon on women's

employment status and If they work, the type of work they do In lIght of both con

ceptual and empmcal conSIderatIOns, employment of women IS categonzed mto three

types employment at home, employment out')Ide the home but WIthout cash earn

mgs, and employment outSIde the home for cash As wIll be argued later, from a

women's-status perspective, the last category of employment should be most em

powenng The very small number of cases m the category 'employment at home'

prevents Its dIsaggregatIOn by whether cash IS earned or not

Some caveats about the data need to be noted The data on employment are

based on self-reported employment, whIch generally underestimates the true extent

of women's employment Thus the relatIOnshIps found m thIS report are really be

tween employment that women themselves percelve as employment and mortalIty of

chIldren Also, whIle the employment data refer to current employment of women,

the demographIc events of mterest-births and deaths-could have occurred any time

m the past To mmimize the effect of the nonconcurrence of a mother s employment
and the death of any of her chtldren the multIvanate analySIS IS restrIcted to bIrths

and deaths occumng no more than 47 months before the date ofmtervlew The effec

tive sample then reduces to 39,977 mothers WIth 48,876 elIgIble bIrths with complete

mformatIon m the four years before the survey

The use of the chIld-mortalIty expenence of mothers m the most recent penod

m combmatIOn WIth reports of theIr current employment status raises, but does not

resolve the Issue of the dIrection of causalIty between chIld mortalIty and mother's

employment ThIS report assumes that the relevant dIrection of causalIty IS from
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mother's employment to mfant and chtld mortalIty However, causalIty could be the

reverse If women whose chIldren dIe are more lIkely to be m the labour force than

those who~e chtldren survIve Smce a part of any aSSOCIatIOn found between mother's

employment and chtld survIVal status may be due to thIS reverse causalIty perhaps

the more relevant questIOn IS WhIch 1" the dommant dIrectIOn of causalIty? GIven

the cross-sectIOnal nature of the data, It IS not possIble to answer thIS questIOn dI

rectly An mdIrect answer WIll, however, be sought m the conclusIOns sectIOn at the

end of thIs report

Smce, the effects of mother's employment on the mortalIty of chtldren can be

expected to be dIfferent (as dIscussed below) dunng mfancy and after the first year

of lIfe, the analysIs IS conducted separately for mortalIty m the penod 0-11 months

(mfant mortaltty) and chtld mortalIty In keepmg wIth the need to mmimize the

nonconcurrence of a mother's employment and the tImmg of her bIrths, chtld mor

tahty m the multIvarIate analysIs refers to the mortalIty of chtldren born between

one and four years (12 to 47 months) before the survey For bIVariate compansons,

however, m keepmg wIth standard demographIc practIce, chtld mortalIty I~ mea

sured by 4q, (mortalIty between 12 and 59 months) for all-IndIa compansons and by

sqo (mortahty between 0 and 59 months) for state-level comparIsons Although dearly

the more relevant rate, very large samplmg enors around some state-level, sex-spe

CIfic eStImates of 4ql necessItate the SubstItutIon of sqo

THE INFLUENCE OF MOTHER'S EMPLOYMENT ON INFANT

AND CHILD MORTALITY CONTEXT AND MECHANISMS

There are reasons to expect women's partICIpatIon m the labour force to have benefi

CIal as well as detnmental effects on chdd SurVIVal Some beneficIal effects of women s

labour-force partICIpatIOn WIll denve as a pOSItIve mcome effect of the earnmgs of

mothers enhanced by the IIkehhood that a hIgher proportIOn of these earnmgs com

pared WIth earnmgs of males, WIll be dIrected toward chtld-welfare needs (Kumar

1977, Mencher 1988) In addItIon, women's employment may translate mto greater

control over the expendmg of resources, mcreased exposure and access to relevant

mformatton about chtldbearmg and childrearmg practIces, and an enhanced abIlIty

to manIpulate and engage the world outSIde the home to better meet the nutntIve

medIcal, and survIval needs of mfants However these hypotheSIzed benefits of

women's employment are lIkely to depend cntIcally on the type of employment

In WhICh women are engaged For example, Income effects are most hkely to

ensue when women earn cash, and employment IS most hkely to lead to In

creased engagement WIth the WIder world when women s work takes them out

SIde the home
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Counterbalancmg these effects IS the reduced aVaIlabIlIty of time and a conse

quent lIkelIhood of mcreased mabilIty of workmg women to provIde personal and

tImely care for theIr chIldren To the extent that thIS IS true, any negatIve conse

quences for the health and welfare of chIldren are lIkely to be exacerbated by the lack

of appropnate alternatIve chIld care (Basu and Basu 1991) and the necessIty among

poor rural women to spend tIme fetchmg water and firewood (DesaI and Jam 1994)

ThIS WIll be partIcularly true for work IdentIfied as the most lIkely candIdate for

empowenng women-wage work that takes women outSIde the home More dIrect

effects on the nutntlon of chIldren and shortened breastfeedmg among mothers who

work also have been noted m dIfferent contexts (LeslIe 1989, Popkm and Doan 1990)

DespIte the potentIal benefits of mother's employment, there IS reason to be

heve that the net effect of mother's employment wIll be to lower cmld survIval BI

vanate analySIS of 1981 census data reveals that rural IndIan workmg women have a

14 percent hIgher chIld-mortalIty rate than nonworkmg women, the percentage dIf

ference ranges from 27 to 68 percent across the four largest southern states and from

4 to 18 percent across the five largest northern states (Basu and Basu 1991)

It IS expected that the macrolevel effect of women's labour-force partIcIpatIOn

on gender dIfferences m mortalIty WIll be reproduced at the microlevel, 1 e , gender

dIfferentials m mortalIty WIll be lower among women who work. However, If chIld

mortahty IS, m general, hIgher among women who work than among women who do

not then lower gender dIfferentIals can result among women who work only If male

mortalIty nses WIth mother's employment whIle female mortalIty also nses but by

not as much, or remams unchanged, or falls

A common explanatIOn of the narrowmg of gender dIfferentIals stems from the

Idea that women who work WIll not undervalue theIr female chIldren at all, or at least

not as much, as those who do not work ThIS explanatIOn IS labeled 'the women's

status explanatIOn' When women work, they belIe the normative behef that they do

not contnbute economIcally to the matenal welfare of theIr households Bemg em

ployed should change women's perceptIOns of theIr own worth and the worth of theIr

daughters even when no perceIved changes m the relatIve cultural worth of sons and

daughters occur Indeed a dIstnct-level analySIS of 1981 IndIan census data found

that women's labour-force partICIpatIOn made the largest dIfference to the relative

survIval of female chIldren preCIsely m those dIstncts where exogamy (the practice

of out-marrymg gIrlS) was practised (KIshor 1993) Based on these results, Kishor

concluded that the greater relative surVIval of female chIldren could not be a conse

quence of natal famIlIes expectmg to benefit from the economIC contnbutIons of

women Instead she suggested that the relatIve Improvement m the surVIval of fe

male chIldren must result from the changed subjectIve perceptIOns of workmg moth

ers WIth regard to the value of theIr own abIlIties and those of theIr female chIldren

Also, extrapolatmg Cam s (1980, 1982) argument WIth respect to fertilIty, another
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explanatIOn could be that women who work are less hkely to depend on sons alone to

meet theIr current and future economiC needs and are thus less hkely to favour

their sons whtle undervalumg then daughters Net of all other effects, the expe

nence of bemg employed may also change women's gender preferences by ex

posmg them, qUite mdependently of then level of educatIOn, to new idea~, au

thonty structures, and socIal networks (DIxon-Mueller 1993) Such exposure

may allow women to break WIth tradItIOnal normative belIefs and promote gen

der equalIty

However, cntical to thIS argument is the nature of women's work Dixon-Mueller

identIfies the types of employment least hkely to transform gender relatIOns (and

hence, least hkely to alter gender preference~ m the Indian context) as 'those that do

not confront patnarchal famtly relatIOns of productIOn and reproductIOn' Examples

mclude unpatd work m famtly fields or other famtly enterpnses and selt-employment

m enterpnses With low return or dependence on men for capital, matenals, or market

mg Indeed, many would argue that work for most women m the Indian context is far

from empowenng, concentrated as It is m low-paymg, low-productivity occupattons,

often requmng hard labour, and not necessarily ensunng control over mcome earned

(Bardhan 1985, Ware 1981) Clearly, some elements necessary to makmg the transi

tion from women's employment to higher status and autonomy are that women should

be workmg for cash that they control and that their employment should proVide expo

sure to the world outSide the home There are no NFHS data to measure the amount

of control women exerCise over their earnmgs However, m thiS report, a distmctIOn

is made between workmg for cash and not workmg for cash combmed With a distmc

tIon between workmg at home and away from home

The women's-status explanatIOn for the narrowmg of gender differentials m

mortahty of children when women work is but one hypothesIs An alternative hy

potheSIS could be that gender differentials are narrower among women who work

because these women have less time to discnmmate or prOVIde preferenttal treat

ment I Without preferential treatment for males, male mortalIty rates are more hkely

to apprOXimate female mortalIty rates or even nse above them Looked at another

way, It may be that boys lose out more than girlS when theIr mothers work because

resources, mcludmg mothers' time, tend to be concentrated on boys The amount of

time that mothers spend on child care-rangmg from holdmg children to breastfeedmg,

preparmg meals and feedmg chtldren-is an important factor m the health and sur

Vival of chtldren (Miller 1981) Note that, although not conSidered here, there could

be SituatIOns m which workmg mothers may discnmmate agamst girlS more than

nonworkmg mothers For example, workmg women may learn through theIr own

market expenences that male biases m the labour market make sons a more rehable

old-age resource than daughters They may, as a result, devote more of their hmited

time and resources to sons than unemployed mothers do
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It IS not possIble to draw any defimtIve conclusIOn about the relevance of alter

native explanations for the narrowmg of gender dIfferentials WIthOUt exammmg m

termedIate vanables such as patterns of feedmg and health care by sex of child, Issues

not addressed m thIS report Nonetheless, the gender-dIfferentiated effect of dIfferent

types of employment can provIde some gUidance on the relevance of the women's

status explanation For example, more credence can be gIven to the women's-status

explanatIOn If women's employment for cash outsIde the home, the type of work

most related to hIgher women's status, dIfferentially benefits gIrlS more than boys

The type of work that women engage m WIll be an Important medlatmg factor,

not only for the relatIOnshIp between women's labour-force partIcIpatIOn and gender

dIfferences m child mortalIty but also for the overall relatIOnshIp between employ

ment and chIld mortalIty per se The latter pOSItive association, restmg as It does

cntIcally on women's lack of time and the removal of the child from the ImmedIate

care of the mother, IS lIkely to be stronger for employment that takes women away

from home Also, If such employment IS not for cash, the potential for beneficial

mcome effects WIll be consIderably reduced

In addItion to type of employment, several factors WIll mediate the potential

effects of mother's employment on the relative survival of their daughters Among

these are the overall levels of female employment If women who partIcipate m the

labour force are ostracized or If such participatIOn IS atypIcal, changes m self-worth

associated WIth labour-force partIcIpatIOn may fall to ensue In IndIa, 67 percent of

currently mamed women m reproductive ages are not employed, 5 percent are em

ployed at home, and 27 percent work outSIde the home Among those who work

outSIde the home, less than two-thrrds work for cash (Table 1) Women's labour-force

partIcIpatIOn vanes greatly across the dIfferent states m India, rangmg from 70 per

cent m HImachal Pradesh to 12 percent m Punjab It IS notable that m HImachal

Pradesh most of the employed women (80 percent) are workmg outSIde their homes,

but not for cash The proportIOn of women employed away from home for cash IS

hIghest (over one-thIrd of all women) m Meghalaya m the east andAndhra Pradesh m

the south In general, women are least lIkely to be employed at all m the northern

states and most lIkely to be employed m the southern state'> Thus, to the extent that

the proportIOn of women employed IS an appropnate reflectIOn of the acceptabIhty of

female employment the regIOn of the country IS clearly Important Also tradItionally

female employment has been eschewed by women of hIgher castes In the IndIan

caste system, stnct rules of conduct separate castes, especIally the upper from the

lower ones, so that lower castes are forbIdden the lIfestyles of the upper castes (Liddle

and JOShI 1986) A cntIcal aspect of the ntual punty of the upper castes IS the m

creased control over the vlSlblhty and mobIlIty of women Consequently, employ

ment has been tradItionally conSIdered ntually appropnate for women of the lower

castes Thus, the caste of the woman m questIOn IS also a factor that Will affect how
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Table 1 Infant and under-five mortality rates, ratio of male-to female Infant and under-five mortality
rates, and the percent distribution of women by employment status, all India and by state, National
Family Health Survey, 1992-93

Infant mortality Under five mortality Women s employment status ('Yo)"

Rate Malel Rate Malel Employed Employed
(per female (per female Not Employed outsIde home outsIde home

State 1,000) ratio 1,000) ratio employed at home not for cash for cash

India 785 106 1093 095 672 51 103 173
Northern states

Bihar 892 107 1275 093 748 22 11 1 11 6
GUJarat 687 082 1040 079 564 61 162 213
Haryana 733 079 987 067 616 39 255 90
Himachal Pradesh 558 141 691 1 39 300 34 587 79
Jammu region of J & K 454 095 591 086 585 36 321 58
Madhya Pradesh 852 1 15 1303 105 667 52 125 155
Deihl 654 106 831 094 805 72 07 11 6
Punjab 537 1 16 680 090 884 29 36 50
Rajasthan 726 083 1026 074 677 48 196 77
Uttar Pradesh 999 099 1413 084 856 38 53 51

Eastern states
Arunachal Pradesh 531 1 5 253 202
Assam 887 1 17 1422 108 803 35 06 156
Manlpur 445 225 38 292
Meghalaya 569 38 30 363
Mlzoram 649 38 89 224
Nagaland 564 60 212 164
Orrssa 112 1 124 131 0 109 731 39 1 2 217
Trrpura 742 67 53 138
West Bengal 753 087 993 080 770 72 36 121

Southern states
Andhra Pradesh 704 121 912 109 457 76 11 6 350
Goa 319 1 53 389 136 696 37 52 216
Karnataka 654 122 873 108 522 67 141 269
Kerala 238 1 16 320 122 742 44 06 205
Maharashtra 505 135 703 1 16 497 50 175 277

Tamil Nadu 677 139 865 149 527 80 82 31 1

Note Mortality rates are for the five year penod before the survey

Total may not add to 100 due to rounding and missing cases on the types of employment

Estimates are unavailable because of small samples

she perceIves her own employment status and whether It leads to gams m self-esteem

or to any change m gender preferences

The regIOn of the country IS also ltkely to be Important because mfant and chIld

mortaltty vary greatly by regIon Not only do the northern states of IndIa have the

hIghest mfant- and chIld-mortalIty rates, but the excess of female over male chIld

mortalIty IS partIcularly pronounced III these states In the southern states, and less so

III the eastern states, by contrast, there IS eIther no observed excess female mortaltty,

or dIscnmIllatIon appears at least to be less severe (MIller 1981, Sopher 1980) The

mortalIty rates based on the NFHS data calculated for the five years before the survey

clearly reflect the large regIOnal varIatIOn III Illfant and under-five mortalIty a~ well as

III the ratIo of male-to-female mortalIty rates (Table 1) At the all-IndIa level, the

male-to-female Illfant-mortallty ratIo of I 06 IS abnormally low compared WIth the
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ratio m less-developed countnes as a whole (Tabutm and WIllems 1995) Excess

female mortalIty IS even more eVIdent for chIldren aged 1-5 At that age, the male

mortalIty rate IS only 95 percent as hIgh as the female mortalIty rate Notably, how

ever, m 5 of 10 north IndIan states, female mortalIty exceeds male mortalIty even m

the first year of lIfe By contrast, male mfant mortalIty IS hIgher than female mfant

mortalIty m all of the southern states and m the maJonty of the eastern states Even m

the under-five mortalIty rate calculatIOns, there IS no southern state where female

mortalIty rates exceed male mortalIty rates In the north, there are only two states

(HImachal Pradesh and Madhya Pradesh) where mortalIty nsks for boys exceed those

for gIrlS, m the remammg north IndIan states, the male-to-female under-five mortal

Ity ratio varIes from a low of 0 67 m Haryana to a hIgh of 0 94 m DelhI

Crosscuttmg regIOnal dIfferences are the rural-urban dIfferences m mortalIty

and women's employment Infant and under-five mortalIty rates are both lower, on

average, and excess female mortalIty IS le~s pronounced m urban than m rural areas

The proportIOn of women workmg m rural areas (32 percent) IS tWIce that m urban

areas (16 percent) Further, the nature of women's employment IS dIfferent m rural

and urban area&, WIth rural employment dommated by mformal agncultural work

and a hIgher proportIon of women who work not recelVlng cash Indeed, 95 percent

of ever-mamed women WIth at least one bIrth m the past four years who work outSIde

the home WIthout earnmg cash are workmg m agnculture In thIS context, It may also

be noted that 41 percent of those workIng for cash outSIde the home and 79 percent of

those workIng at home are workIng m nonagncultural sectors In addItIOn the urban

enVIronment IS lIkely to be very dIfferent from the rural one, WIth consequent effects

on gender norms, women's adherence to normative gender preferences, and the costs

of exerclSlng these preferences Access to medIcal care IS greater smce medIcal fa

CIlIties are more common m urban than rural areas Also, the reach of medIa IS much

greater m urban than m rural areas A greater exposure to medIa can have the poten

tial advantages of makmg It less costly for mdlvldual women to access chIld nutntIOn

and health mformatIon and exposmg women to dIfferent ways of thmkmg and domg

thmgs Urban women also may have dIfferent gender preferences than rural women

do smce they are less lIkely to need sons to help m agnculture or to mhent agncul

turalland Fmally, smce urban lIvmg IS more assocIated WIth exposure to modernIza

tIOn, It may be expected that urban women WIll tend to have a more gender-egalItar

Ian VIew of lIfe Some of these benefits of urban lIvmg can be seen m the mortahty

dIfferentials found between rural and urban areas m IndIa

The varIatIOn m the amount and type of employment, and m overall mortalIty

and gender dlfference~m mortalIty between rural and urban areas, leads to the expec

tation that the strength of the employment-mortalIty relationshIp wIll vary by area of

resIdence GIven that more than two-thIrds of the IndIan populatIOn reSIde m rural

areas, most research on these tOpICS has been lImIted to the rural population Conse-
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quently, there IS httle re~earch dowmentmg the net effect of area of resIdence, espe

cIally on mortahty by sex of chIld

The SOCIOeCOnOmIC status of the household IS an Important medIatmg factor

smce mortahty IS lower for households WIth greater wealth (although the dIrectIon of

ItS effect on gender dIfferentIals remams unclear) Women's employment IS nega

tIvely assocIated wIth the level of asset ownershIp Also, the more educated a woman

IS the less lIkely It IS that she IS employed 35 percent of IllIterate ever-mamed women

who had a chIld m the past four years were employed, compared wIth only 16 percent

of those WIth hIgh school or more educatIOn

Apart from bIOlogIcal effects, bIrth order has been found to be an Important

factor m deterrrnnmg a daughter's nsk of dIscnmmatIOn The first daughter IS wel

come for several reasons mclud10g the fact that the Hmdu ntual of gIV10g a daughter

10 marrIage (Kanvadaan) yIelds rehgIOus ment Subsequent daughters may not be as

welcome HIgher bIrth orders have been found to be aSSOCIated wIth greater nsk of

death m the Punjab (Das Gupta 1987) and m Bangladesh (Muhun and Preston 1991)

In addItIon, research m Uttar Pradesh suggests that female chIldren are most hkely to

dIe m famihes where no more chIldren or no more daughters are deSIred (SImmons et

al 1982) Most recently, an analySIS of the NFHS data revealed that female chIldren

WIth older SIsters me often subject to the hIghest nsks of mortalIty (Arnold Choe,

and Roy 10 press)

Fmally, the nsk of mortalIty for both boys and gIrlS IS hIgher m the first year of

hfe than later 10 chIldhood Infant mortahty at the all-IndIa level compnses more

than 70 percent of all under-five mortalIty (lIPS 1995) A large part of the nsk of

death at the very early stages of hfe stems from maternal factors such as age of

mother at bIrth, panty, and length of bIrth mterval (Mosley and Chen 1984) These

maternal factors appear to have a stronger effect on the survIval ofchIldren up to theIr

first bIrthday than on theIr survIval beyond theIr first year of hfe (BIcego and Ahmad

1996, Sulllvan, Rutste1O, andBIcego 1994) Further the nsk of death soon after buth,

a tIme before dIscnmmatIon or preferentIal treatment IS llkely to take effect (rul1Og

out mfantICIde), IS hIgher for males than females At the all-IndIa level, neonatal

mortallty compnses about 60 percent of 10fant mortallty, and dunng the neonatal

penod male mortahty exceeds female mortallty by about one-fifth 2 In the po~tneo

natal penod (1-11 months), some excess female mortahty IS already eVIdent (the

male postneonatal mortalIty rate IS 28 2 compared WIth the female rate of 31 6) Over

the next four years (12-59 months), female mortahty exceeds male mortahty by al

most 23 percent ThIS age-dIfferentIated eVIdence of 'excess' female mortalIty sug

gests the need to examIne separately the effect of mother's employment on 10fant

mortalIty and on chIld mortahty after the first year of hfe

Overall, despIte the many medIatmg factors, there are several reasons to expect

women's employment to have a medIatmg effect on gender dIfferentIals m mfant and
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chIld mortaltty To see to what extent these expectatIOns are upheld, blvanate aSSOCia

tIOns are exammed followed by a muluvanate analySIS controllmg for the relevant

factors dIscussed above

A BIVARIATE EXAMINATION OF INFANT AND CHILD MORTALITY

BY MOTHER'S EMPLOYMENT

The blvanate analysIs (Table 2) reveals slgmficantlv hIgher mfant- and chIld-mortal

Ity rates dunng the penod 0-4 years before the survey for workmg woman than for

nonworkmg women The mfant-mortaltty rate for workmg women IS 10 percent hIgher

than for nonworkmg women, whereas the chIld-mortaltty rate IS 36 percent hIgher

Thus, the negauve Impact of mother's employment on survIval IS greater after the

first year of hfe However, not all types of employment have an equally negauve

effect on mfdnt and cmld surVIval Indeed, only women employed outSIde the home

for cash have both slgmficantly hIgher mfant (hIgher by 15 percent) and chIld-mor

tahty rates (hIgher by 51 percent) than women who are not employed Women employed

away from home WIthOut earnmg cash have slgmficantly hIgher chIld-mortahty rates (26

percent rngher) but not mfant-mortallty rates, whIle women workmg at home do not vary

m eIther theIr mfant- or chIld-mortalIty rates from women who do not work

Durmg the first year of hfe gender dIfferences m mortahty favour females ure

specuve of whether mothers are workmg or not The dIfference between the female

and male mortahty rate IS stausucally sIgmficant (at the 10 percent level) for workmg

women as a whole, but wlthm thIS group It IS only sIgmficant for women who work

away from home for cash Movmg from the gender dIfferential to a separate exarm

nauon of male and female mortaltty rates, It becomes clear that mother's employ

ment status slgmficantly affects the probabIhty of surVIVal to age one only for male

chIldren Infant mortalIty among male chIldren of workmg women exceeds the rate

for male chIldren of nonworkmg women by 13 percent, mfant mortaltty among fe

male chIldren IS also mgher for chIldren of workmg women, but the dIfference IS not

stausucally slgmficant The mcrease m male mortaltty for workmg mothers IS due

largely to the much hIgher male mfant mortalIty for mothers who work away from

home for cash The male Infant-mortalIty rate for mothers who work away from

home for ca:o.h IS 22 percent hIgher than the rate for mothers who do not work Women

In other employment categones do not have sIgmficantly hIgher male Infant-mortal

Ity rates The conclUSIOn follows that dunng the first year of hfe, mother's employ

ment affects the gender dIfferential m mortahty (whIch, In any case, favours females)

by bemg as:o.oclated WIth much hIgher male but unchanged female mortalIty

Female ChIld mortahty (4qj)' by contrast, IS sIgmficantly hIgher than male chIld

mortalIty for both workmg and nonworkmg women Nonetheless, the ratio of male-
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Table 2 Infant and child mortality (per 1,000 bIrths) by sex of ChIld, confIdence
Intervals, and ratio of male-to female mortality, National FamIly Health Survey, 1992-93

Mortality rate Male/female
Employment status Total Male Female ratio

Infant mortality (lQO)

Mother not employed 762 778 746 104
726-799 730-826 697-795

Mother employed 836" 880" 790 1 11
779-892 801-959 714-866

Employed at home 822 801 845 095
672-973 584-1018 642-1048

Employed outside home not for cash 787 837 734 1 14
695-879 713-961 610-858

Employed outside home for cash 880'" 946'" 814 1 16
802-958 828-1063 711-91 7

Child mortality (4Ql)

Mother not employed 299 239 362 a 66+++
276-321 212-267 328-395

Mother employed 406'" 352'" 463" 076
367-445 305-40 a 406-520

Employed at home 326 210 446 a 47+++
248-403 130-289 314-579

Employed outside home not for cash 376'" 353'" 4a 2 a 88
321-432 278-427 321-483

Employed outside home for cash 451'" 397" 509'" a 78
392-510 326-467 425-593

Note Confidence Intervals are 95 percent with confidence limits given by R±2SE where R IS the mortality estimate and

SE the standard error of the esllmate The Jackknife repeated replication method IS used In this table to estimate

confidence Intervals and Significance of estimates

Denotes a Significant difference between the given rate and the rate for mother not employed

( p< 01 p< 05 p< 10)

+Denotes a significant difference between the male and female mortality rate for a given employment status category

of the mother (+++p< 01 ++p< 05 + p< 10)

to-female chIld mortahty for workmg women (0 76) IS less favourable to males than

the ratIo for nonworkmg women (0 66) The narrower dIfferential for workmg women

results from the fact that when mothers work chIld mortahty mcreases by 47 percent

for boys but only by 28 percent for gIrlS Thus, although both male and female chIld

mortalIty are mgher for workmg women, the dIfferential IS narrower smce the m

crease m female mortahty IS less than the correspondmg mcrease m male mortahty

Notably, however, among the dIfferent groups of workmg mothers, the female chIld

mortahty rate IS only sIgmficantly hIgher (by 41 percent) for chIldren whose mothers

work outsIde the home for cash, compared WIth the rate for chIldren of nonworkmg

mothers The male chtld-mortality rate IS hIgher for mothers who work outsIde the

home whether they earn cash or not Women who work at home have the same chtld

mortahty rates as those who do not work

Thus, at the natlOnallevel the blvanate analySIS does not mdlcate that mother's

employment IS assOCIated WIth lowered female mortahty rates Indeed, at the mfant-
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mortalIty stage, mother's employment leaves female mortalIty unchanged (any change

IS not sIgmficant), and at the chIld-mortalIty stage, mother'& employment IS assocI

ated wIth an mcrease m female mortalIty Employment of mothers narrows gender

dIfferentials m chIld mortalIty only because the mcrease m female mortalIty IS not as

large as the mcrease m male mortalIty Further, the type of work assocIated wIth the

hIghest mcrease m chIld mortalIty, even for gIrlS, IS work away from home for cash

Thus, the one kmd of employment most lIkely to be associated wIth greater autonomy

and resources IS the kmd also assocIated wIth the hIghest mortalIty, overall as well as

for female and male chIldren These results suggest that mother's employment nega

tively affects male survIval largely through the phYSICal absence of the mother, the

effect on female survIval IS less easIly explamed smce work outsIde the home by the

mother wIthout cash leaves female mortalIty unchanged whIle work for cash mcreases

the probabIlIty of death

However It may be that the strong posItive assocIatIOn between workmg for

cash away from home and chIld mortalIty IS due m part to poverty that could be

sImultaneously related to hIgher mfant and chIld mortalIty and the need for women to

work for ca&h Clearly, there IS a need to determme whether these relationshIps hold

up wlthm a multivarIate framework

VARIABLES AND METHODS FOR THE MULTIVARIATE ANALYSIS

A pIecewIse, constant proportIOnal-hazards approach accomplIshed WIth lOgIStiC re

greSSIOn IS used to analyze the relationshIp between mother's employment and chtld

mortalIty m the first year of lIfe and from ages 12-47 months In thIS approach, the

relevant time penod IS dIVIded mto segments, and each segment IS assumed to have a

constant hazard For the mfant-mortalIty equatIOns (survIVal from bIrth to age one),

the duration of lIfe IS dIVIded mto four segments 0-2 months, 3-5 months 6-8 months,

and 9-11 months For the chIld-mortalIty regreSSIOns (survIVal from age 12 months

to 47 months), the time duratIOn IS dIVIded mto three segments, each of 12 months

duratIOn 12-23 months 24-35 months, and 36-47 months

The effect of employment on mfant mortalIty and chIld mortalIty IS estimated

separately for all chIldren, male chtldren and female chIldren FIve models are esh

mated correspondmg to alternative formulatIons of the employment vanable descnbed

m the precedmg theoretical diSCUSSIon In the first model, employment IS entered as

a dummy vanable that takes the value of 11f the woman IS employed and 0 otherWIse

In the second equatIOn employment IS entered as a four-category varIable captunng

the type of employment employed outSIde the home for cash, employed outSIde the

home WIthout earnmg cash workmg at home WIth or WIthOUt earmng cash, and not

workmg at all The remammg models evaluate the effect of the mteractIOn of em-
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ployment WIth the followmg three vanable~ area of resIdence (urban, rural), regIOn,

and bIrth order combmed WIth presence of same-sex sIbhngs Note that two predIctor

vanables are saId to mteract If the effect of one on the dependent vanable depends on

the level of the other For example, the mteractlon of employment WIth rural/urban reSI

dence IS evaluated because, as explamed earlIer m the theoretlcal dISCUSSIon the effect of

mother's employment on cluld mortalIty IS hkely to be dIfferent m rural and urban set

tlngs Smce equatIOns are run separately to eshmate the probabIlIty of dymg durmg m

fancy and then m cInldhood, 10 equatlons are esttmated for each dependent vanable

BesIde employment, all equatIOns control for the set of explanatory variables

gIven m Table 3 The relevance of these varIables IS dIscussed m the theorettcal sec

tIOn (the thIrd sectIOn) above Mother's educatIOn has been found to be posIttvely

associated wIth the greater surVIval of chtldren (Blcego and Boerma 1991, Caldwell

1979, 1986, Cleland 1990, Hobcraft 1996) However, the hterature on how mother's

educatIOn affects gender dIfferences m mortahty IS not unambIguous Researchers

workmg m the south of IndIa have found gender dlfferenttals to be narrower among

educated women (Caldwell, Reddy, and Caldwell 1989), whereas those workmg m

the north have found them to be WIder or no dIfferent (Basu and Basu 1991, Das

Gupta 1987) SocIOeconoffilc status of the household IS measured by three varIables

an asset-ownershIp mdex that vanes between 0 and 27 based on how many of 11

assets the household owns Some assets are weIghted more than others 3 The totlet

and-water-faclhtles mdex varieS from 0 (If the household does not have pIped water

or a well or handpump m the yard and also does not have ItS own flush or pIt totlet) to

2 (If It has both types of amemty) The scheduled caste vanable has a value of 0 If the

woman does not belong to a scheduled caste household and 1 If she does The sched

uled castes correspond m general to the castes that were the former 'untouchables' They

are now known as scheduled castes because they are hsted m a separate schedule of the

ConStltutIOn of mdependent IndIa as requmng speCIal conslderatlon For the purpose of

tIns report, tlus vanable not only serves as a SOClOeconOffilC status dehffilter, but also acts

as a proxy for the relatlve acceptabIlIty of cash employment

Several bIOmatemal factors and chIld's charactenstlcs are entered mto the equa

tIOns Followmg Mosley and Chen (1984), these are mother's age at bIrth m three

categones (13-19 years, 20-34, years, and 35 years and above), length of prevIOUS

bIrth mterval m two categones (less than 24 months and a first bIrth or mterval of 24

or more months), and chtld's buth order, grouped by whether or not there were same

sex sIblmgs alIve at the ttme of hIslher bIrth, m five categones (bIrth order 1, bIrth

order 2 or 3 WIth no same-sex sIblmgs, bIrth order 2 or 3 WIth same-sex sIblmgs, bIrth

order 4 or hIgher WIth no same-sex SIblIngs, and bIrth order 4 or hIgher WIth same

sex sIblIngs) Two types of chIldren WIll be categonzed as havmg no same-sex SIb

hngs at bIrth those whose mothers never gave bIrth to any chtldren of the same sex

before the bIrth of the mdex chtld and those whose mothers gave bIrth to one or more
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Table 3 Births and deaths of children born to ever-mamed women In the 48 months Immediately before

the survey, by vanabies Included In the regression analysIs, National Family Health Survey, 1992-93

Births Deaths 0-11 months Deaths 12-47 months

Variable Number % Number % Number %

Mother's employment
Mother not employed 34865 713 2224 691 279 599
Mother employed 14011 287 993 309 187 401

Employed at home 2176 45 157 49 27 58
Employed outside home not for cash 5548 11 4 370 11 5 68 146
Employed outside home for cash 6241 128 466 145 90 197

Mother's education status
Has no education 29948 613 2378 739 394 845
Has pnmary education 12871 263 651 202 61 13 1
Has secondary or higher education 6057 124 188 58 11 24

Asset ownership Index"
0 12432 254 980 305 192 412
1-10 29643 607 1990 619 253 543
11-20 6073 125 229 71 21 45
>20 728 1 4 18 06 0 00

TOllet-and water facIlities Indexb

Neither tOilet nor water 25864 529 2062 641 302 648
Either tOilet or water 14323 293 840 261 141 303
Both tOilet and water 8689 178 315 98 23 49

Caste status
Scheduled caste 6396 13 1 536 167 72 155
Not scheduled caste 42480 869 2681 833 394 845

Mother's age at birth of child
<20 years 10235 209 943 293 108 232
20-34 years 36008 737 2078 646 325 697
35 or more years 2633 54 196 61 33 71

PrevIous birth Interval
First birth or Interval 24 or more months 39949 817 2384 741 334 717
Interval <24 months 8927 183 833 259 132 283

Birth order/presence of same sex siblings alive at time of birth
First child 13855 283 1065 331 92 197
Birth order 2 or 3 no same sex sibling 9295 190 538 167 82 176
Birth order 2 or 3 same sex siblings 11 222 230 601 187 105 225
Birth order 4 or higher no same-sex sibling 1987 41 161 50 18 39
Birth order 4 or higher same sex siblings 12517 256 852 265 169 363

Sex of child
Male 25119 514 1756 544 172 369
Female 23757 486 1461 456 294 631

Region
Northern states 28641 586 2077 646 320 687
Southern states 10568 21 6 522 162 62 133
Eastern states 9667 198 618 192 84 180

Area of residence
Urban 13143 269 654 203 72 155
Rural 35733 731 2563 797 394 845

Percentage of women employed In state"
<26 18753 384 1448 450 213 457
26-40 14899 305 980 305 140 300
41 or more 15224 312 789 245 113 242

Note Percentages may not add to 100 due to rounding error

a The aggregation of the asset ownership Index and percent of women employed In state shown here IS only to summarize their distribution In

the regression equations they are entered as continuous variables

b Sources of water Included are piped water well or a handpump In the yard types of tOilet Included are own flush tOilet and own Pit tOilet
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chIldren of the same sex before the bIrth of the mdex chIld, but those chIldren had

dIed by the time the mdex chIld was born All fIrst-born chIldren are grouped

mto one category smce, by defmltIon, they cannot have any sIbhngs at the tIme

of theIr bIrth

The sex of the chIld IS also mcluded as an explanatory vanable m the total

mortahty regressIOns The contextual vanables are regIOn of the country (northern

states, southern states, and eastern states), area of resIdence (rural and urban), and

percentage of women employed m the state of resIdence Note that the vanables area

of resIdence, regIOn, and bIrth order/presence of same-sex sIbhngs are entered J010tly

WIth the employment-status vanable, as de~cnbed above, when estlmatmg models 3, 4,

and 5, respectIvely

A logIstIC regreSSIOn IS esumated for each model In a lOgIStiC regreSSIOn, the

coeffiCIent for the zth vanable measures the mcrease or decrea~em the log of the odds

of the event of mterest occumng for everyone umt mcrease 10 the lth vanable Thus,

If p IS the probablhty of death, the event of mterest m thIS case, then B, gIves the

change m the value of Log (p/(l-p» when the lth explanatory vanable mcreases by

one umt For ease of mterpretauon, the values gIVen m the tables that follow are of the

odds ratIOS eB1s rather than of the coeffiCIents (B s) The odds muo IS mterpreted as the
I

proportIOnate change m the odds of the event occumng for a umt change m the value of

the zth predIctor vanable In the case of a categoncal predIctor vanable the odds ratIO of

anyone category of the vanable IS calculated by dtvIdmg the odds of dymg for that

partIcular category by the odds ofdymg for the category chosen as the reference category

The odds ratIO for the reference category IS 1by defimuon

RESULTS OF THE MULTIVARIATE ANALYSIS

Total mortality

The probabIlIty of a chIld dymg before ItS first bIrthday does not vary sIgmficantly by

mother's employment status wIthm a multivarIate framework, however, havmg sur

VIved to the first bIrthday, a chIld's surVIval to ItS fourth bIrthday IS sIgmficantly

lower If the mother works than If she does not (Table 4, FIgure 1) The odds of dymg

between the ages of 12 and 47 months mcrease by about one-thIrd If the mother IS

employed However, when mother's employment IS dISaggregated by where she works

and whether or not she works for cash, the odds of survIval both up to age one and

beyond are found to be sIgmficantly affected by some types of employment and not

by others For chIldren whose mothers are employed for cash outSIde the home, the

odds of dymg by age one are 13 percent hIgher than the odds for chIldren whose

mothers are not employed, the odds of dymg at age 12-47 months are 47 percent

hIgher These esumates are both hIghly sIgmficant
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To clanfy further the effect of mother's employment on chl1d mortalIty, FIgure

1 show~ the probabIlIties of dymg at age~ 0-11 months and ages 12-47 months by

mother's employment status and type of employment estimated from the logIstic

regreSSIOn results reported m Table 1, WIth all other predIctor vanable~ held at theIr

mean values Children of mothers employed outsIde the home have an 8 percent

probabIlIty of dymg at ages 0 to 11 months, wherea~ chl1dren of mothers who are not

employed have a probabIlIty of dymg that IS about 1 percentage pomt less The hIghly

sIgmficant effect of mother's employment on chIld mortalIty at ages 12-47 months

translates mto a probabIlIty of dymg of about 2 percent If the mother IS not employed,

2 5 percent If the mother IS employed, and 2 8 percent If the mother IS employed

outsIde the home for cash The probabIlIty of dymg IS also hIgher for chIldren whose

mothers work at home, but the dIfference IS only margmally sIgmficant Clearly,

among all types of employment, net of all other medIatmg mfluences, a mother's

employment for cash outsIde the home appears to be most sIgmficantly detnmental

to the survIval chances of young chl1dren

Altenng the way m whIch employment IS entered mto the regreSSIOn has eIther

no effect on the value of eB1 for any explanatory varIable, or It has only a neglIgIble

effect (no more than +/- 03 over ItS correspondmg value m the base model Modell)

Consequently, only the values of eB1 for Model 1 are presented m Table 4

In general, the effects of all controls appear to be m the expected dIrectIOn The

hIgher the mother's educatIOn the lower the probabIlIty of a chIld dymg m the fust

year of lIfe, and more so m the penod thereafter Havmg a mother WIth secondary

educatIOn decreases by 38 percent the odds of dymg between the ages of 0-11 months

and by 60 percent the odds of dymg between 12-47 month~ The effect of pnmary

educatIOn IS weaker but still robust All three SOCIOeconomIC measures playa sIgmfi

cant role m determmmg whether a child surVIves to age one, however, only the asset

owner~hIp mdex (stnctly a wealth mdicator) ~Igmficantly reduces the probabIhty of

death beyond age one

Sllrularly, as expected, biomaternal factors have a stronger effect on surVIVal to

age one than beyond Havmg a mother who was between age 20 and 34 when the

chl1d was born decreases sIgmficantly the odds of dymg, but only to age one The

negatIve effect of a short (less than 24 months) prevIOUS bIrth mterval remams SIg

mficant throughout early chIldhood, although It has a stronger Impact on the odds of

dymg up to age one than beyond As expected bemg fIrst born sIgmficantly mcreases

the probabIlIty of dymg at ages 0-11 months However, the vanable bIrth order/pres

ence of same-sex SIblIngs alIve at bIrth appears to have unpredicted effects on the nsk

of mfant mortalIty for children at the other buth orders Chl1dren at bIrth orders 4 and

above WIth no same-sex sIblmgs at bIrth have a one-thud hIgher nsk of mortalIty than

chl1dren at bIrth orders 2 or 3 WIth no same-sex sIblmgs They also have a hIgher nsk

than chIldren at bIrth orders 4 and above WIth same-sex sIblmgs at bIrth WhIle thIS
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Table 4 Odds ratios derived from logistic regressions of chIld mortality on mother's employment
Results from Models 1 and 2 estimated separately for mortahty at ages 0-11 months and ages 12-47 months
among children born dUring the four years preceding the survey, National FamIly Health Survey, 1992-93

Dependent variable

Explanatory variable

Mother's employment
Model 1 Employment status

Not employed
Employed

Model 2 Employment status by type
Not employed
Employed at home
Employed outside home not for cash
Employed outside home for cash

Mortality at 0-11 months

rc
1 05

rc
1 16'
093
1 13"

Mortality at 12-47 months

rc
132'"

rc
145'
1 13
147'"

The remainder of this table pertains only to Model 1"

Mother's education status
No education
Has primary educallon
Has secondary or higher education

SocioeconomIc controls
Asset ownership Index
TOilet and water facIlities Index
Scheduled caste

Blomaternal controls
Mother s age at birth of child

< 20 years
20-34 years
35 or more years

PrevIous birth Interval
First birth or Interval 24 or more months
Interval < 24 months

ChIld s characteristics
Birth order and presence of same sex Siblings at birth

Birth order 1
Birth order 2 or 3 no same sex Sibling
Birth order 2 or 3 same sex Siblings
Birth order 4 or higher no same sex Sibling
Birth order 4 or higher same-sex Siblings

Sex of child
Male
Female

Contextual controls
Region

Northern states
Southern states
Eastern states

Area of resldenc3
Urban
Rural

Percentage of women employed In state

Time Interval
0-11 months mortality models

0-2 months
3-5 months
6-8 months
9-11 months

12-47 months mortality models
12-23 months
24-35 months
36-47 months

rc
077*"
062'"

098'"
079' ,
1 14'"

rc
077*"
096

rc
196' ,

1 70"
rc

098
1 34'"
1 08

rc
088'"

rc
082'"
092'

rc
102

099 '

rc
014'"
012'"
010'"

na
na
na

rc
057'"
040'"

092'"
090
097

rc
082
086

rc
1 64"

095
rc

1 11
090
126

rc
1 83 "

rc
060'"
074 '

rc
1 12
099"

na
na
na
na

rc
062'"
044"
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Table 4, contmued

Dependent variable

Explanatory variable

2 Log likelihood
Initial value
Final value

Mortality at 0-11 months

3186429
27877 18

Mortality at 12-47 months

555598
523894

na =Not applicable rc =Reference category

a The remainder of this table pertains only to Model 1a Model 2 results for predictor vanables other than employment are not given since they

are Virtually the same as those for Model 1

p< 01 p< 05 p< 10

perverse effect needs further mvestigatIOn, It may be an artifact of the way the VarI

able IS constructed The probabIlIty of havmg no same-sex older SIblIng ever born

falls as bIrth order mcreases Thus, the hIgher the bIrth order, the hIgher the probabIl

Ity that chIldren who are m the category 'no same-sex SIblIngs alIve at buth' come

from famIlIes where one or more same-sex sIblmg was born but dIed before the bIrth

of the mdex chIld To the extent that thIS IS the case, 'havmg no same-sex sIbhngs'

espeCIally at hIgher bIrth orders, may be captunng the effect of death clustenng m

famIhes where deaths have already taken place (Das Gupta 1990) rather than of ex

clUSIvIty ThIS may al50 m part explam why mortalIty at ages 12-49 months appears

unaffected by bIrth order or presence of same-sex sIbhngs

Bemg female reduces the odds of dymg between age 0 and 11 months by 12

percent, but almost doubles the odds of dymg at age 12-47 months ThIS suggests

that the effects of gender dIscnmmatIon begm to outweIgh the effects of gIfls' bIO

logIcal advantage some time before the first bIrthday Fmally, chIldren born m the

north have the lowest probabIhty of survIVal, even controllmg for the percentage of

women employed m the area and all other maternal and chIld charactenstIcs As

expected, the probabIlIty of survIval IS hIghest for chIldren born m the southern states

Effects on total mortality of the mteractlons of employment With other

predictor variables

Models 3, 4 and 5 evaluate the effects on mfant and chtld mortahty of the mteractIon

of mother s employment status WIth area of reSIdence, regIOn and bIrth-order/pres

ence of same-sex sIblmgs at bIrth, respectIvely As dIscussed m the vanables and

methods section the mteractIon of employment WIth each of these vartables gIves the

effect of employment on mortalIty separately for each of the dIfferent levels of the other

vanables m the mterachon All three models are run WIth the relevant controls descnbed

above, although only the odds rahos for the mteractIOns are reported m Table 5

WhIle employment status IS not a sIgmficant determmant of the odds of dymg

m mfancy overall (Model I, Table 4), It IS an Important factor m urban areas (Model

3 Table 5) Indeed, the odds of an mfant dymg If the mother IS employed and lIves m
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Probability of dymg (%)
7

6

5

4

3

2

o
0-11 months Age of child 12-47 months

Mother s employment status
• Not employed
• Employed
fi'!II Employed at home
o Employed away from home not for cash
o Employed away from home for cash

Note Probabilities are estimated with all other predictor variables evaluated at their mean values

Figure 1 Estimated probability of dymg at ages 0-11 months and 12-47 months by
mother's employment status

an urban area are 33 percent hIgher than If the mother IS not employed and hves In an

urban area and 23 percent hIgher than If the mother IS not employed and hves In a

rural area (not shown) In rural areas, mother's employment status has no effect on

Infant mortahty The COndItIOnIng effect of area of reSIdence IS also eVIdent In the

relatIOnshIp between mothers' employment and chIldren's probablhty of dyIng at ages

12-47 months HaVIng a mother who IS employed sIgmficantly Increases the odds of

dyIng dunng chIldhood In both urban and rural areas, but more so In urban than In rural

areas A mother's employment more than doubles the odds of dyIng for a chIld In urban

areas, and Increases the odds by 22 percent In rural areas Clearly, employment In urban

areas IS partIcularly associated WIth Increased nsks of Infant and chIld mortalIty

LIke area of reSIdence, regIOn also condItIons the relatIOnshIp between mother's

employment status and Infant and chIld survIval Results of Model 4, as shown In

Table 5, reveal that employment status of the mother has no sIgmficant effect on the

odds of an Infant dyIng before ItS first bIrthday In the north and the east, however, In

the south the odds of an Infant dyIng are 18 percent hIgher If ItS mother IS employed

than If she IS not The odds of dyIng between 12 and 47 months also do not dIffer

sIgmficantly accordIng to the mother's employment status In the north, however, the

odds of dyIng are consIderably hIgher for chIldren of employed mothers In the east
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Table 5 Odds ratios derived from lOgistiC regressions of Infant and child mortality on mother's
employment interacting with area of residence, region, and birth order/presence of same-sex siblings
Results from Models 3, 4, and 5 estimated separately for mortality at ages 0-11 and 12-47 months
among children born during the four years preceding the survey, National Family Health Survey, 1992-93

Dependent variable

Explanatory variable Mortality at 0-11 months Mortality at 12-47 months

Model 3 Interaction of employment and area of reSidence
Reference category In each area Unemployed mothers In the
same area of reSidence

Rural mother employed
Urban mother employed

Model 4 Interaction of employment and region
Reference category In each region Unemployed mothers In the
same region

North mother employed
South mother employed
East mother employed

Model 5 Interaction of employment and birth orderlpresence
of same sex siblings at birth
Reference category In each birth order/presence of same-sex
Siblings combination Unemployed mothers of children of the same
birth order/presence of same sex Siblings combination

Birth order 1 mother employed
Birth order 2 or 3

No same sex Sibling mother employed
Same sex Siblings mother employed

Birth order 4 or higher
No same sex Sibling mother employed
Same sex Siblings mother employed

100
1 33***

1 05
1 18*
094

1 06

1 22**
1 16

1 12
089

1 22*
216**

108
200**
203***

1 16

126
146*

1 13
1 38**

Note All models are estimated With the same control variables as Model 1 as relevant

p< 01 p< 05 p< 10

and south These results suggest that the employment status of mothers has Its stron

gest negatIve effect on mfant and chtld SurVIVal m the southern states and does not

affect survIval m the north

Fmally, Model 5 evaluates the mteractive effect of employment, bIrth order, and

presence of same-sex slbhngs at time of bIrth on mfant and chIld survIval Mother's

employment perhaps <,urpnsmgly, has slgmflcantly detnmental effects on survIval

to age one only for chtldren dt bIrth orders 2 and 3, trrespective of whether they have

same-<,ex slbhngs At other bIrth orders, survIval to age one does not appear to vary

slgmflcantly by mother s employment status The mteractlon of mother's employ

ment <;tatus and bIrth order/presence of same-sex slblmgs at bIrth has a more-ex

pected effect on survIval at ages 12-49 months For all bIrth orders above 1 a mother's

employment con,>lstently mcreases the odds of dymg at these age:'. If chtldren have

same-sex slbhngs but has no effect If chtldren have no same-sex slbhngs

Gender-differentiated effect of mother's employment

To examme whether mother's employment affects the survIVal chances of female and

male chtldren dIfferently, Tables 6 through 9 gIve the lOgIStiC regreSSIOn results for
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Table 6 Odds ratios denved from lOgiStiC regressions of Infant mortality on mother's employment
Results from Models 1 and 2 of mortality at ages 0-11 months estImated separately of male children and
female children among children born during the four years preceding the survey, National Family Health
Survey, 1992-93

Explanatory varrable

Mother s employment
Model 1 Employment status

Not employed
Employed

Model 2 Mother's employment status by type
Not employed
Employed at home
Employed outside home not for cash
Employed outside home for cash

Dependent varrable Mortality at 0-11 months

Male children Female children

rc rc
1 12* 098

rc rc
1 18 1 15
100 086*
122** 103

The remainder of this table pertains only to Model1 a

Mother's education status
No education
Has pnmary education
Has secondary or higher education

SOCioeconomic controls
Asset ownership Index
TOilet and water-facIlities Index
Scheduled caste

Blomaternal controls
Mother s age at birth of child

< 20 years
20-34 years
35 or more years

PrevIous birth Interval
First birth or Interval 24 or more months
Interval < 24 months

Child's characterrstlcs
Birth order and presence of same sex Siblings at birth

Birth order 1
Birth order 2 or 3 no same sex Sibling
Birth order 2 or 3 same-sex Siblings
Birth order 4 or higher no same sex Sibling
Birth order 4 or higher same sex Siblings

Contextual controls
Region

Northern states
Southern states
Eastern states

Area of reSidence
Urban
Rural

Percentage of women employed In state

Time mterval
0-11 months mortality models

0-2 months
3-5 months
6-8 months
9-11 months

2 Log likelihood
Initial value
Final value

rc
075***
056***

098***
080* *
1 18**

rc
080**"
092

rc
1 93***

1 82***
rc

092
124*
106

rc
092
099

rc
100
099*

rc
014 "*
o11* *
008"

1717082
14861 78

rc
081 ***
070 *

098**
078***
1 09

rc
074***
1 00

rc
1 99***

1 57"**
rc

106
149 **
1 10

rc
071 *
083"*

rc
1 05
099***

na
015"**
014 **
o12***

1467902
12981 35

rc = Reference category

a Model 2 results for predictor vanables other than employment are not given since they are Virtually the same as those for Model 1

p< 01 p< 05 p< 10
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Mother s employment status

• Males

Employed away
from home
not for cash

Employed away
from home

for cash -l=========t====::::::===t=======:::::t===~---I-------.j

Not employed

Employed at
home

Employed

o 2 4 6 8 10

Probability of dymg (%)

Note Probabilities are estimated with all other predictor variables evaluated at their mean values

Figure 2 Estimated probability of dymg at ages 0-11 months, by sex of child
according to mother's employment status

mortalIty at ages 0-11 months and 12-47 months 'Separately for boys and gIrlS usmg

the &ame five alternatIve specIficatIOns of the employment vanable as above Agam,

smce the coeffiCIents of explanatory varIables other than employment do not change

sIgmficantl)- between the dIfferent models, these coefficients are reported only for

Model 1 m each case

Age 0-11 months, Models 1 and 2 Mother's employment sIgmficantly mcreases

the probabIhty of dymg at ages 0-11 months only for boys (Modell, Table 6) Not all

types of employment produce thIS mcrease only mother S employment outSIde the

home for cash IS associated WIth sIgmficantly hIgher male mfant mortalIty rates (Model

2, Table 6) These conclUSIOns are also clear from FIgure 2, whIch translates these

results mto probabIlItieS of dymg by mother s employment status, holdmg all other

predIctor vanables at theIr mean values The estImated probabIlIty of dymg at ages

0-11 months IS always lower for gIrlS than for boys IrrespectIve of the mother's em

ployment status The probabIlIty that a male chIld wIll me before hIS first bIrthday IS

7 6 percent If hIS mother IS unemployed If hIS mother IS employed, hIS probabIlIty of

dymg rIses to almost 8 5 percent and If hIS mother IS employed outSIde the home for

cash, hIS probabIlIty of dymg IS even hIgher (more than 90 percent) By contrast, the

probabIlIty of a daughter dymg does not vary greatly by mother's employment sta

tus, and the varIatIOn that does occur IS rarely statIstIcally sIgmficant
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Few of the control vanables have a gender-dIfferentIated effect on the nsk of

mortalIty before age one WhIle havmg a mother who has a secondary educatIOn

especIally benefits boys, havmg an educated mother, m general, lowers the odds of

dymg for both boys and gIrlS Caste IS the only SOCIOeconomIC vanable that has a

strong gender-dIfferentIated Impact the odds of dymg before age one for scheduled

caste boys are 18 percent hIgher than for boys of other castes, for gIrlS the dIfference

IS smaller and not sIgmficant

FIrst-born chIldren have a heIghtened nsk of mortalIty, WhICh can be expected

due to bIOmaternal factors Among chIldren WIth no same-sex sIblIngs, those at bIrth

orders 4 and above have a hIgher nsk of mortalIty than those at bIrth order 2 or 3 ThIS

fmdmg warrants closer scrutmy partIcularly m lIght of the pOSSIble aSSOCIatIOn WIth

death clustenng Whatever the underlymg cause of the heIghtened mortalIty nsk ob

served for chIldren at hIgher bIrth orders, It IS notable that the mcrease m nsk appears

to be much greater for gIrlS than for boys

Fmally, the effect of regIon on the probabIlIty of dymg before age one varIes by

sex WhIle the surVIVal of boys does not vary SIgnIficantly by regIOn, the odds of

dymg for gIrlS are 29 percent lower m the southern states and 17 percent lower m the

eastern states than m the northern states

Effects of mteractlons of employment wIth other predIctor vanables on mortal

Ity at age 0-11 months Overall, mother's employment does not affect a female

chIld's SurVIVal to age one (Table 6, Model 1), but It does have an effect If rural and

urban areas are evaluated separately (Table 7, Model 3) In urban areas, havmg an

employed mother mcreases a female mfant's odds of dymg by 37 percent, by con

trast, m rural areas, havmg an employed mother decreases a female mfant's odds of

dymg, although the effect IS not SIgnIficant For boys, the probabIlIty of dymg IS

hIgher If a mother IS employed than If she IS not m both urban and rural areas, al

though the dIfference IS SIgnIficant only m urban areas Thus, m urban areas mothers'

employment IS detnmental to the surVIval of both gIrlS and boys dunng mfancy, m

rural areas, mothers' employment does not SIgnIficantly affect the survIval of boys or

gIrlS, although ItS effects by sex of chIld may be m OppOSIte dIrectIOns

The mteractIOn results of mother's employment status and regIOn (Model 4)

reveal that the negatIve effect of mother's employment on the surVIval of boys to age

one noted m the mam effects model (Model 1) IS SIgnIficant and pronounced only m

the north In the north If mothers are employed sons have odds ot dymg that are 14

percent hIgher than If mothers are not employed In no regIOn do gIrlS' odds of dymg

before age one vary SIgnIficantly by employment status of the mother

Further mSIghts are proVIded by dISaggregatIng the effect of mother's employ

ment by bIrth order and presence of same-sex sIblIngs at bIrth It was argued earlIer

that daughters of a hIgher bIrth order born mto households that have other daughters
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Table 7 Odds ratios denved from logistic regressions of Infant mortality on mother's employment
interacting with area of residence, region, and birth order/presence of same-sex siblings Results from
Models 3, 4, and 5 for mortality at ages 0-11 months estimated separately for male and female children
among children born during the four years precedmg the survey, National Family Health Survey, 1992-93

Explanatory variable

Dependent variable Mortality at 0-11 months

Male children Female children

Model 3 Interaction of employment and area of residence
Reference category In each area Unemployed mothers In the
same area of resIdence

Rural mother employed
Urban mother employed

Model 4 Interaction of employment and region
Reference category In each regIon Unemployed mothers In the
same regIon

North mother employed
South mother employed
East mother employed

Model 5 Interaction of employment and birth orderlpresence of
same-sex siblings at birth
Reference category In each birth order/presence of same sex
SIblings combinatIon Unemployed mothers of chIldren wIth the same
bIrth order/presence of same sex SIblings combinatIon

Birth order 1 mother employed
Birth order 2 or 3

No same sex sibling mother employed
Same sex siblings mother employed

Birth order 4 or higher
No same sex sibling mother employed
Same sex siblings mother employed

109
1 31'

1 14*
1 21
097

1 17*

1 16
122

1 10
098

092
137

096
1 14
090

092

1 30'
1 09

1 16
079**

Note All models are estimated with the same control variables as Model 1 as relevant

p< 05 p< 10

are less deSIred and therefore hkely to be at a greater nsk of mortahty than daughters

of a lower bIrth order WIth no same-sex slblmgs Thus, If mothers' employment IS

relatively benefiCial to gIrlS, It should be most eVIdent for gIrlS of hIgher bIrth orders

and/or daughters WIth female sIbhngs There IS some hmited support for thIS expec

tatIon WIth regard to the survIval by sex of chIldren to age one Mother's employment

IS sIgmficantly assocIated wIth a lowered nsk of mortahty for gIrlS at hIgher bIrth

orders who have same-sex sIbhng<; Mother's employment IS associated wIth a heIght

ened nsk of mortahty for guls at all other bIrth orders, however, although the aSSOCia

tIon IS not always slgmficant By contrast, mother s employment sIgmficantly m

creases the nsk of mortalIty for boys only If they are fIrst born

Thus the odds of survIVal of gIrl mfants to age one are on average unaffected by

mother's employment status, and thu,. IS true m all regIOns of the country There IS

some mdicatIOn, however, that gIrl mfants at hIgher bIrth ordeis and wIth same-sex

sIblmgs may have Improved survIval odds If theIr mothers are employed For boys,

by contrast, mother's employment reduces the odds of survIval to age one, especIally

If the employment IS for cash outsIde the home, If the famIly hves m the north of

India, or If the boy IS fir<;t born Employment of mothers m urban areas reduces the
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odds of survIval for both male and female mfants, although the negatIve effect IS

stronger and more robust for females than for males

Age 12-47 months, Models 1 and 2 The gender-dIfferentIated Impa<.-t of employ

ment on chIld survIval beyond age one IS qUIte d1fferent from ItS effect on survIval m

the first year (Table 8) Employment of the mother mcreases the odds of dymg at ages

12-47 months by 40 percent for a male chtld and 27 percent for a female chtld

Although the effect IS weaker for gIrlS than for boys, It IS sIgmfi<.-ant for both A

mother's work outsIde the home for cash mcreases a boy's odds of dymg by almost

three-fourths but has no sIgmficant negatIve consequence for a gIrl By contrast, a

mother's work at home almost doubles the odds of dymg for a gIrl (Table 8, Model 2)

but has no sIgmficant effect for male chIldren

FIgure 3 presents the effects ofemployment on chIld mortahty m terms ofprob

abIhtIes As m FIgures 1 and 2, these probabIhtIes are estImated holdmg all other

explanatory vanables at theIr mean value~ The figure clearly hIghhghts the much

hIgher mortalIty nsks faced by female than male chIldren at ages 12-47 months For

guls the probabIhty of dymg mcreases from about 2 5 percent If the mother IS not

employed to more than 3 percent If the mother IS employed and to almost 5 percent If

the mother IS employed at home By contrast, the probabIhty of dymg for male chIl

dren mcreases from I 4 percent If the mother IS nm employed to 1 9 percent If the

mother IS employed and IS hIghest, at 2 4 percent, If the mother IS employed outsIde

the home for cash

The fact that work at home has the most mimical effect on the surVIVal of gIrlS

should come as no surpnse Work at home IS the type of work most lIkely to lImIt

women's exposure to new Ideas and expenences that could help change theIr gender

preferences and normatIve behefs about the relatIve Importance of sons and daugh

ters It IS also most hkely to promote women's seclusIOn, a factor that affe<.-ts women's

abIhty and wIlhngness to mteract effectIvely WIth the outsIde world (Ba~u and Basu

1991) Thus It could legItImately be argued that such work cannot be expected to alter

eIther self-concepts or gender preferences It IS worth notmg, however, that mother's

work for cash outsIde the home, whIch should be empowenng, also does not benefit grrls,

although It IS more detnmental to the survIval of boys

Few of the control vanables affect survIval between the ages of 12 and 47 months

dIfferently for boys and gIrlS Interestmgly havmg a mother who was 20-34 years

old at the tIme of a chIld's bIrth sIgmficantly enhances the survIval chances of gIrlS

but leaves unchanged the survIval chances of boys A very early age at bIrth IS often

mdIcatIve of a woman's low status (Mason 1986) Perhaps a mother's age at bIrth of

20 to 34, WhICh wIthm the IndIan context IS neIther too early nor too late, may be

proxymg for other factors that reflect a hIgh status and assocIated self-esteem, and

thIS could translate mto mcreased survIval probabIhtIes for daughters Male <.-hIld
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Table 8 Odds ratios denved from logistic regressions of child mortality on mother's employment
Results from Models 1 and 2 of mortality at ages 12-47 months estimated separately for male and
female children among children born durmg the four years precedmg the survey, National FamIly Health
Survey, 1992-93

Explanatory variable

Mother's employment
Model 1 Employment status

Not employed
Employed

Model 2 Mother s employment status by type
Not employed
Employed at home
Employed outside home not for cash
Employed outside home for cash

Dependent variable Mortality at 12-47 months

Male children Female children

rc rc
140** 127*

rc rc
071 1 91***
130 104
1 74*** 1 31

The remamder of this table pertams only to Model1a

Mother s education status
No education
Has pnmary education
Has secondary or higher education

Socioeconomic controls
Asset ownership Index
TOilet and water faCIlities Index
Scheduled caste

Blomaternal controls
Mother s age at birth of child

< 20 years
20-34 years
35 or more years

PrevIous birth Interval
First birth or Interval 24 or more months
Interval < 24 months

Child's characteristics
Birth order and presence of same sex Siblings at birth

Birth order 1
Birth order 2 or 3 same sex Siblings
Birth order 4 or higher no same-sex Sibling
Birth order 4 or higher same sex Siblings

Contextual controls
Region

Northern states
Southern states
Eastern states

Area of reSidence
Urban
Rural

Percentage of women employed In state
Time Interval

12-47 months mortality models
12-23 months
24-35 months
36-47 months

2 Log likelihood
Imtlal value
Final value

rc
059**
032*

089***
091
082

rc
105
1 18

rc
1 63***

082
1 01
047
087

rc
079
100

rc
088
099*

rc
061 ***
041**

216532
205220

rc
057***
045**

094***
090
105

rc
070**
070

rc
1 64***

105
1 19
130
1 59**

rc
051***
059***

rc
130
099

rc
062***
046 **

335059
316724

rc = Reference category

a Model 2 results for predictor vanabies other than employment are not given since they are Virtually the same as those for Model 1

p<01 p<05 p<10
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Mother s employment status

• Males

[ Females
Employed

Employed at
home

Not employed

Employed away
from home

not for cash 1--------.......---------'
Employed away

from home

for cash-f========+=========t===='-__+- I- -I

o 2 3 4 5

Probability of dying (%)

Note Probabilities are estimated with all other predictor variables evaluated at their mean values

Figure 3 Estimated probability of dymg at ages 12-47 months by sex accordmg to
mother's employment status

SUrvIVal IS not sIgmficantly affected by bIrth order or the presence of same-sex sIb

hngs at bIrth ThIS IS also true for all gIrlS except those at bIrth orders 4 or hIgher who

had older SIsters at bIrth These gIrlS have a mortahty nsk 59 percent hIgher than that

of guls at bIrth orders 2 or 3 wIth no SIsters at bIrth Their mortahty nsk IS also hIgher

than that of gIrlS at the same hIgh bIrth orders but wIth no older SIsters As for Infant

mortalIty, the probabIlIty of surVIval vanes sIgmficantly by regIOn only for gIrlS,

beIng hIgher In the south and east than In the north

Effects of mteractIons of employment With other explanatory variables on mor

talIty at ages 12-47 months Model 3 (Table 9) disaggregate~ the effect of employ

ment on the survIval of boys and guls to age four, If they have already lIved to age

one, by urban and rural resIdence The results reveal that the odds of dymg are hIgher

for both male and female chIldren If the mother IS employed, but the effect of mother s

employment IS sIgmficant for gIrls only In urban areas and for boys only 1'1 rural

areas For gIrlS In urban areas, the odds of dymg between 12-47 months Increase

almost threefold If the mother works, but for gIrlS m rural areas the odds Increase by

only 14 percent (a nonsIgmficant Increase) Thus, although mother's employment In

urban areas reduces the surVIVal of all chIldren both to age one and between ages one
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Table 9 Odds ratios denved from lOgistiC regressions of child mortality on mother's employment
interacting with area of residence, region, and birth order/presence of same sex siblings Results from
Models 3, 4, and 5 for mortality at ages 12-47 months estimated separately for male and female children
among children born during the four years preceding the survey, National Family Health Survey, 1992-93

Explanatory variable

Dependent variable Mortality at 12-47 months

Male children Female children

Mode! 3 Interaction of employment and area of residence
Reference category In each area Unemployed mothers In the
same area of residence

Rural mother employed
Urban mother employed

Model 4 Interaction of employment and region
Reference category In each regIon Unemployed mothers In the
same regIon

North mother employed
South mother employed
East mother employed

Model 5 Interaction of employment and birth order/presence of
same sex siblings at birth
Reference category In each bIrth order/presence of same sex
siblings combinatIOn Unemployed mothers of chIldren of the same
bIrth order/presence of same sex siblings combination

Birth order 1 mother employed
Birth order 2 or 3

No same sex sibling mother employed
Same sex siblings mother employed

Birth order 4 or higher
No same-sex sibling mother employed
Same sex siblings mother employed

1 38*
150

1 11
287**
164

252**

140
148

043
106

1 14
272*

105
156
245***

073

1 16
144

1 56
1 56**

Note All models are estimated With the same control vanables as Model 1 as relevant

p< 01 p< 05

and four, It has Its strongest effect on gIrlS between ages one and four By contrast the

detnmental effect of mother's employment on chIld surVIVal m rural areas IS weak

and barely sIgmficant even for boys

UnlIke the case of mfant survIval mother',; employment has the most negative

effect on chIld surVIval m the south for boys and m the east for gIrls (Model 4, Table

9) In the north, mother s employment has no effect on the odds of surVIval for boy~

or gIrlS Among boys whose mothers are not employed, the odds of dyIng are less
than half m the south than m the north Among gIrlS whose mothers are not em

ployed the odd~ of dymg are less m the east and south than m the north (not shown)

Fmally, the results of Model 5 reveal that mother's employment has a sIgmfi

cant negdtIve effect on the surVIVal of boys only at bIrth order 1 By contrast for gIrlS,

mother's employment sIgmficantly mcreases the odds of dymg only at hIgher bIrth

orders The effect IS sIgmficant for gIrlS at bIrth orders 4 and above who had same-sex

sIblmgs at bIrth Thus mother s employment further exacerbates the greater nsk of

death faced by gIrl<. at hIgh bIrth orders who have same-sex sIblmgs
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CONCLUSIONS

As expected, the relatIOnshIp between mother's employment and mortalIty of chIl

dren m IndIa vanes by whether the focus IS on the probabIlIty of death before age one

or between ages one and fOUl In general, thIS study find.. that Infant mortallty does

not vary by whether a mother IS employed or not per se, but mother's employment

does have negatIve consequences for mfant survIval If the mother works away from

home for cash, lIves m an urban area, or lIves m the south of IndIa The negatIve

mfluence on mfant mortalIty of work away from home for cash IS due to ItS strong

negatIve effect on the SurVIVal chances of male mfants If the effect of employment IS

exammed by area of resIdence, It becomes clear that the survIval of mfant gIrlS varIes

by mother's employment, but the opposmg effects of employment on female mfant

mortalIty m rural and urban areas may be cancellmg each other out SpecIfically, If

the mother works, an mfant daughter's chances of survIval to age one are sIgmfi

cantly reduced m urban areas but mcreased m rural areas, although the effect IS not

sIgmficant m rural areas For boys, on the other hand, mother's employment has

negatIve ImplIcatIOns for survIval m both rural and urban areas although the effect IS

sIgmficant only m urban areas Smce the effect of employment IS not sIgmficant m

rural areas for boys or gIrlS, the mmImal conclUSIOn IS that mfant mortalIty IS unaf

fected by mother's employment m rural areas mespectIve of the sex of the chIld

Thus, at the mfant-mortalIty stage, It appears that women m urban area" are much

less successful m combmmg mfant care and work than are rural women WhIle thIS

result may be the consequence of the mteractIon of the mcome effect of mother's

work WIth the greater compatIbIlIty of agncultural work WIth mfant care m rural

areas, It does gIve nse to the speculatIOn that rural employed women may have a

more gender-egalltanan approach to the care of theIr young mfants than urban em

ployed women

'Excess' female mortalIty IS most pronounced after the first year of lIfe ThIS

may be because mortalIty IS the result of cumulatIve dIscnmmatIOn over tIme, or It

may be that the effect of dIscnmmatIOn IS more substantIal once the mfant reqUIres

scarce resources for ItS health and SUrvIval Whether the level ofdIscnmmatIon dIffers by

age or not, It appears m the IndIan context that the mherent genetIc advantage of female

mfants may prevent 'excehs' female mortalIty from manIfestmg Itself too strongly m the

first year The same cannot be SaId for SurvIVal m the penod beyond the first year

Mother's employment conSIstently reduces the probabIlIty of surVIval from ages

one to four tor all chIldren taken together and for both male and female chIldren

separately The narrowmg of gender dIfferentIals m mortalIty among workmg women,

net of all other relevant conSIderatIons, results from the fact that the mcrease m the

odds of dymg are greater for male chIldren than for female chIldren ThIS findmg

suggests that workmg women are unable to devote as much tIme and resources as
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those who do not work to ensure the SUrvIVal of both theIr sons and daughters It

cannot be determmed whether the motivatIOns underlymg the dIfferentIal mcreases

m mortalIty are dIfferent for sons and daughters

However, exammmg the mfluence of the type of work sheds some lIght on

possIble explanations The mcrease m male mortalIty results largely from much hIgher

odds of male mortalIty among women who work away from home The odds of dymg

for female children are greatest If the mother work<; at home, they are also mcreased

If the mother IS employed outsIde the home, but not sIgmficantly Thus It appears that

female children are not benefited when theIr mothers are engaged m the type of work

that should most produce female empowerment accordmg to the women's-status hy

pothesIs In addItion, they are particularly dIsadvantaged If theIr mothers are em

ployed m low-status work The~e results, together, permIt the speculation that moth

ers' employment has negative ImplIcatIOns for male children only when that employ

ment prevents mothers from personally canng for theIr sons (and possIbly provldmg

preferential treatment) and that mother~' employment does lIttle to better the condI

tion of daughters Indeed, work at home appears to be assocIated wIth an mcreased

nsk of mortalIty for guls but not for boys In urban areas, mother's work IS partICU

larly detnmental to the survIVal of gIrlS GIVen that consIderations such as child care,

WhICh may be more Important m urban areas where more women work m

nonagncultural occupatIOns, should affect the surVIval ofboth boys and gIrlS equally,

thIS findmg undermmes Ideas that urban women may be more gender egalItarIan m

the care of theIr children

The analysIs reveals that the lower mfant and child mortalIty m the south and

east of the country, compared wIth the north, IS due pnmanly to lower female mortal

Ity The dIfferential effect of mother's employment by regIOn IS partIcularly mterest

mg DespIte the much hIgher mfant and chIld mortalIty m the northern states, mother's

employment IS not, m general sIgmficantly assocIated WIth elevated nsks of mfant

and child mortahty m the north There may, however, be one exception for boys

dunng mfancy, mother's employment m the north may be assocIated wIth sIgmfi

cantly elevated nsks of mortalIty Employment of mothers m the south and east IS

assocIated wIth elevated mortalIty for both boys and gIrlS at ages 12-47 months, thIS

effect IS sIgmficdnt for boys m the south and for gIrlS m the east

Fmally, the mteractIOn of mother's employment wIth bIrth order and the pres

ence of same-sex slbhngs at bIrth does not gIVe very conSIstent results espeCIally for

SUrvIVal to age one ChIldren at hIgh bIrth orders who have no same-sex slblmgs at

bIrth may be partIcularly lIkely to have mothers who have had other chIldren who

dIed m the past ThIS possIbIlIty of death clustenng, WhICh may be confoundmg the

effect of bIrth order and presence of same-sex sIblmgs, calls for further analysIs

Nevertheless there IS some suggestIOn that mother's employment may have mIxed

effects on mortalIty nsks for guls at hIgher bIrth orders wIth same-sex sIblmgs at
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bIrth (a group deemed to be at hIgh nsk) for girb m thIS category, mothers employ

ment appears to enhance the probabIlIty of survIval at ages 0-11 months but to re

duce substantIally the probabIhty of survIval at ages 12-47 months Thus, despIte

beneficIal effects at earher ages, mother's employment appears to be partIcularly

detnmental for gIrlS consIdered to be at the hIghest nsk precIsely dunng those ages

when 'excess' female mortahty IS most eVIdent For boys, no consIstent assocIatIOn

IS observed between mothers' employment and mfant or chIld mortalIty lmked to

specIfic combmatIOns of bIrth order and presence of same-sex SIblIngs

The overall conclusIOns of thIS analysIs are unavOIdable Fust, mother's em

ployment outsIde the home IS associated wIth elevated nsks of mfant and chIld mor

talIty, second, the narrowmg of gender dIfferentIals m chIld mortalIty assocIated wIth

mother's employment found III bivanate data IS largely due to the stronger aSSOCIa

tIon between mother's employment and mortahty nsk for boys than for gIrlS There IS

not much support for a women's-status type of explanatIOn for the weak.er negatIve

effect ofmother's employment on the SurVIVal ofgIrlS, especially at ages 12-47 months

ThIS last conclUSIOn follows from the fact that employment of mothers has partICU

larly negatIve consequences for the SUrvIVal of female chIldren m areas where women's

status IS hIgher (southern and eastern states) and m areas where women are hkely to

have greater exposure to gender-egalItanan IdeologIes (urban areas) Mother's em

ployment has It I:> most mimicaimfluence on precIsely the most at-nsk female chIl

dren those at hIgher bIrth orders who have female SIblIngs

Fmally, there remams the Issue of causalIty raIsed at the begmnmg of the report

Is the predommant dIrectIOn of causalIty, as assumed here, from mother's employ

ment to elevated nsks of mfant and chIld mortabty or the Ieverse? WhIle the cross

sectIOnal data on whIch thIS analySIS IS based do not permIt a dIrect answer, the fact

that the assocIatIOn of mother's employment WIth chIld mortahty IS found to dIffer by

the sex of the chl1d suggests that the predommance of causalIty from the death of the

chIld to mother's employment can reasonably be ruled out It IS unhkely that the sex

of the chIld who dIed WIll sIgmficantly affect a mother's f>ubsequent deCISIOn to work

or not to work

One last comment appears to be m order The fact that chIldren dIe more often

when mothers are employed does not m any way Imply that mothers' employment

should be dIscouraged Instead, It suggests that SOCIety and culture have not adapted

to ensure that alternatIves for dllld care are avmlable to women who work, mespectIve of

whether they work out ofchOIce or neceSSIty The hIgher mortahty ofchIldren If mothers

work reflects the fact that employment for women IS m addttIon to therr tradttIOnally

ascnbed roles They alone must fulfill all of these oblIgatIOns Smlllar negatIve effects on

chIld mortahty would surely be eVIdent If fathers had the sole responSIbIlIty for the care

of mfants WhIle havmg to fulfill theIr oblIgatIons as earners Unless gender roles and

gender relatIons are renegotIated, chIldren WIll contInue to lose
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NOTES

1 It may be argued that If there IS preferential treatment then there mu~t be dlscnmmatlOn that there IS

redundancy m the use of both terms simultaneously However here the term dlscnmmatIon IS u5ed to

depict a situation that IS not Just what happens to one chIld when the other IS glVen preferential treatment

but rather when there IS a dellberate withdrawal of resources from one child whether they are then

concentrated on the other or not Similarly the term preferential treatment IS bemg used here to depict a

slt1latIon m which there IS a dehberate concentration of re~ourceson one child whether this comes at the

expense of another child or not

2 All rates are calculated usmg the NFHS data for bve births m the penod 0-4 years before the survey

3 The assets mcluded are sewmg machme (2) clock (1) sofa (2) fan (2) radio (2) refngerator (3)

TV(3) VCR (3) bicycle (2) scooter (3) and car (4) The number m parenthesIs IS the weight glVen to

the ownership of the asset m calculatmg the mdex
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