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ABSTRACT

Background and Objective

The level of child mortality is more in India asngpared to most of the other countries. This studynenes the

socio-economic and demographic characteristicscégsd with child mortality.
Methods

The present study utilizes data from the third cbohthe Demographic and Health Survey (DHS), knasrthe
National Family Health Survey (NFHS), carried ontlhdia during 2005-06 and were analyzed to asdessocio-
economic and demographic factors associated wiild atortality. The survey covers a representatimmgle of about
108504 ever-married women in the age group 15-4® gelve at least one live birth baby within 10 ygaexeding the
survey. Univariate and multivariate Cox proportibnazard model along with complex sample analykis pvere used to

understand the socio-economic and demographicriaassociated with child mortality.
Result

Various socio-economic and demographic charadesistere found to be associated with child mortalitfter
controlling for other factors wealth index, cadgérth order and birth interval were found to bersfigantly associated
with child mortality. The hazard of child mortalityas highest among ST (HR=2.157, CI=1.613-2.886alBe=0.000) as
compared to other caste. Women having educatiom $6gool and above were at 44.4% less risk (HR#).65=0.361-
0.858) of child mortality as compared with illitteavomenThe risk of facing child mortality is 2.66 timegghiin women
with birth order 4 or more (HR=2.668, Cl=1.984-385% value=0.000) as compared to women with birtreio one.
Women with birth interval more than two years h&d346 less risk (HR=0.547, CI=0.470-0.637, P valué60) of facing
child mortality than those with birth interval le#san two years. Male children were at 32.1% leszald (HR=0.679,
Cl1=0.588-0.783, P value=0.000) of child mortalisy@mpared to female children.

Interpretation and Conclusions

Various socio-economic and demographic charadsiare found to be associated with child mortakiyndings

support the need to focus on spacing between titlasbiage of mother at first birth, birth order atlication of mother.
KEYWORDS: Socio-Economic, Demographic Factors, Child Moryalit
INTRODUCTION

Child Mortality of a nation is a widely accepted and long standimdl-being indicator of the children.

Childhood mortality is one of the important indicet®f a country’s general medical and public heatthditions, and
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consequently, the country’s level of socio-econohévelopment. Its decline is therefore not onlyirdéée but also

indicative of an improvement in general living stards.

Child mortality is an appropriate indicator of themulative exposure to the risk of death betweeraties one to
four years of life, and an accepted global indicatiothe health and socio-economic status of argpp@pulation. It is also

useful for assessing the impact of various intetisarprograms aimed at improving child survival.

The International Conference on Primary Health Gaelel in Alma Ata in 1978 was the first global foruo
consider how child mortality could be reduced bgteynatic development of a primary health care ays&nce then, the
United Nations has been actively involved in redgcdiMR and USMR in developing countries. To thiglethe plan of
action adopted at the International Conference apukation and Development (ICPD) held in Cairo 94 incorporates

the reduction of maternal and child mortality.

In India, during 1968-70, the level of IMR was $tabt 130 deaths per 1000 live-births. Following #ima Ata
declaration of 1978, the Government of India ergésha national goal for the attainment of an IMR60fby the year
2000. Since then, substantial resources have hgentp the child survival programmes over the Zslears. The Sixth
and Seventh Five-Year Plans had aimed at nationwidgrammes to realize this goal. The twenty-péinbgramme
included, as a key component, rapid improvementhan conditions of women and children. In 1979, Epanded
Programme of Immunization (EPI) was establishegrtwvide the tetanus toxoid (TT) vaccine to pregnaomen, and
BCG, DPT, polio and measles vaccine to childrere Tmiversal Immunization Programme (UIP) and oeddydration
therapy (ORT) were both launched in 1985 and the $&therhood Programme initiated during the Eightan was
among the prominent components of the Family WelfBrogramme. In the early 1990s, these programners w
integrated and further strengthened to shape thiel Shrvival and Safe Motherhood (CSSM) Programimel994, the
CSSM Programme was further expanded to the Reptiwdwand Child Health (RCH) services. These progres had the
desired effect of reducing child mortality and imping child health as evidenced from the child ralityt statistics of
1978-2002. The National Population Policy (20003 &ational Health Policy (2002) addressed the ssofechild
survival and maternal health, and increased thecacih and coverage of the comprehensive packa@Cef services

through the government as well as the voluntary-gomernment sector together in partnership.

In order to reduce child mortality, the Governmehtndia launched an ambitious National Rural Hedlission
(NRHM) in April 2005, where the Child Health Progrg CHP) comprehensively integrated interventiors improve
child health and address factors contributing farinand under—five mortality The major components of CHP are — the
establishment of Newborn Care facilities and Fgcliased Integrated Management of Neonatal andd@dnid Ilinesses
(FIMNCI); Navjaat Shishu Suraksha Karyakram; Integd Management of Neonatal and Childhood Ilinegid¢hICI)
and Pre- Service IMNCI; home based care of newhouméversal immunization, early detection and appaie
management of Acute Respiratory Infections (ARigydhea and other infections coupled with othempdaimentation and
school health programs. However, the main bardeextensive coverage of integrated packages fdthhe& mothers,
neonates and children in most countries includimgjefis inadequate operational management, especialiyeatlistrict

leveF.

India has the world’s highest percentage (21%)rafen-five deaths, estimated at 1726000 in 2009. ctumtry
managed to reduce the under-five mortality rateMB3) from 118 per 1000 live births in 1990 to 66 €00 live births in

2009. The average annual rate of decline at 3.1%awasidered insufficient to achieve Millennium BBpment Goal
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(MDG) 4 that targets minimizing under-five mortglito 39 per 1000 live births by 2015The north-south variation in
child mortality in India is reflected in literatuf@where some of the north Indian states such asstRaja, Uttar Pradesh,
Bihar, Orissa, Chhattisgarh and Madhya Pradeshispemfly performed poorly in health c&reOn account of the
unacceptably high fertility and mortality indicaspthe eight Empowered Action Group (EAG) statebdB Chhattisgarh,
Jharkhand, Madhya Pradesh, Orissa, Rajasthanalhi@nd, Uttar Pradesh and Assam), which accourdlfout 48% of
India’s population, are designated as “High Fo8tates” by the Government of India. The USMR irtddtPradesh (94
per 1000 live births), Madhya Pradesh (89 perl@d@9hirths), Orissa (82 per 1000 live births), Assand Bihar (77 and
78 per 1000 live births) are almost similar to theMR in some African countries — Djibouti (94 pedQD live births),
Zimbabwe (90 per 1000 live births), Kenya (84 p60Q live births), Sao Tome and Principe (78 perOLi@ births)

respectivelf.
OBJECTIVE

To Study the Pattern and Predictors of Child mitytal
LITERATURE REVIEW

Being a large country, India is very diverse instxioeconomic and demographic characteristics.t bshe
southern states, including Goa and Maharashtragrateack to achieve MDG 4 within the stipulatemie¢i whereas child
healti™® .The education of the mother, age at birth, riotiitl status, attendance at childbirth and spatietyveen
childbirths are important covariates responsible tiese interstate differentidld?® .In addition, the coverage gap in
essential child health services and newborn careiged in primary health Centre has been foundaospire as the other

significant correlate of under 5 mortality in India

India has the world’s highest percentage (21%)rafen-five deaths, estimated at 1726000 in 2009. Ctumtry
managed to reduce the under-five mortality rateMB) from 118 per 1000 live births in 1990 to 66 g€00 live births in
2009. The average annual rate of decline at 3.1%awasidered insufficient to achieve Millennium BBpment Goal
(MDG) 4 that targets minimizing under-five mortglito 39 per 1000 live births by 20%15The north-south variation in
child mortality in India is reflected in literaturd where some of the north Indian states such ass®Raja, Uttar Pradesh,
Bihar, Orissa, Chhattisgarh and Madhya Pradeshispemtly performed poorly in health careOn account of the
unacceptably high fertility and mortality indicaspthe eight empowered Action Group (EAG) statakdB Chhattisgarh,
Jharkhand, Madhya Pradesh, Orissa, Rajasthan,

Uttarakhand, Uttar Pradesh and Assam), which adclmurabout 48% of India’s population, are desigaiats
“High Focus States” by the Government of IndigheTUSMR in Uttar Pradesh (94 per 1000 live birthdadhya Pradesh
(89 perl000 live births), Orissa (82 per 1000 Ipiehs), Assam and Bihar (77 and 78 per 1000 livth$) are almost
similar to the USMR in some African countries —ijuti (94 per 1000 live births), Zimbabwe (90 p@0Q live births),
Kenya (84 per 1000 live births), Sao Tome and Ry¢78 per 1000 live births) respectivély

Evidence also shows alarming disparities in fewemnt five mortality rates within countries. A chidthe
northern and other socioeconomically disadvantageids record poor risk of dying before age fivaeases if she or he

is born in a remote rural area, into a poor housebioto a mother with no educatioh.

India is home to the largest proportion of undegheichildren in the world and there is a high ptemae of
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neonatal, infant and child mortalit§*°The likely explanations include social inequitielisparities in health systems
between diverse groups of population, and the impéanplanned urbanization and demographic tramstt*®The
education of the mother, age at birth, nutritiostdtus, attendance at childbirth and spacing betvedddbirths are
important covariates responsible for these intestifferentials®®?%Studies have revealed that the poor economic
condition of the household, parent’s illiteracy arabte are major contributors to health inequalidenong children in

Indian states®?’
DATA AND METHODOLOGY

The present study utilizes data from the third tbohthe Demographic and Health Survey (DHS), kn@asrihe
National Family Health Survey (NFHS), carried onmtlhdia during 2005-06. The NFHS is a large-scaialti-round
survey conducted in a representative sample oféimids covering more than 99% of the populatiooughout India.
The third wave of NFHS (NFHS-3), conducted in 200&-is the outcome of the collaborative efforts méany
organizations such as the International Institate Hopulation Sciences (lIPS), United States Agefocyinternational
Development (USAID), Department for Internationagv@lopment (DFID), United Nations Children’s FundN|CEF)
and United Nations Population Fund (UNFPA). Witleiach state, a two-stage stratified random samplagign was
adopted in rural areas wherein first villages themseholds were selected for the survey. In urbbeasa a three-stage
random sampling design was employed with the deledf cities/ towns followed by urban blocks ahén households.
The survey intended to obtain reliable estimateshef parameters of interest at various level ofregation (states,
urban/rural metropolitan cities), so target sangies were determined based on the lowest levafjgfegation at which
estimates were desired. The survey covers a rapedse sample of about 108504 ever-married womethé age group

15-49 who gave at least one live birth baby wittlnyears preceding the survey.

Dependent variable in this study is child mortali@hild Mortality measures the probability of dyibhgtween the

age of one and four years (expressed per 100®ilitres).
Important socioeconomic and demographic predidtmisided in the analysis were:
» Age of women (15-19, 20-24 and 25-49 years)

e Education of women (illiterate, literate but bel@simary, primary but below middle, middle but beldvgh

school and high school and above)
e Place of residence (rural and urban)
* Child Sex (Female and Male)
* Mass media exposure (no exposure and any exposure)
* Wealth quintile (poorest, poorer, middle, riched aithest)
e Religion (Hindu, Muslim and others)
e Caste (Scheduled Caste (SC), Scheduled Tribe (Bhgr Backward Class (OBC) and others)
e Birth order (1,2-3 and 4 or more)

e Birth Interval (less than 2 years and greater thgpars).
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e Parity (1-2, 3-4 and >=5)
» Working status of women (Not working, working atn® and working away from home)
*  Women Empowerment (Not empowered, Partially emped/@and Fully empowered)

Region [North (Delhi, Haryana, Himachal PradeshjaRhan, Punjab, Jammu & Kashmir and Uttaranchal),
Central (Chhattisgarh, Madhya Pradesh, Uttar Pgd&sast (Bihar, West Bengal, Jharkhand and Oridsaith-
East (Arunachal Pradesh, Assam, Manipur, Meghalzpram, Nagaland, Sikkim and Tripura), West (Goa,
Gujarat and Maharashtra) and South (Andhra Pradeshataka, Kerala and Tamil Nadu)].

A relative index of household wealth was calculafemin a standard set of assets owned by the holeseho
including ownership of consumer items and dwellbhgracteristics. The NFHS-3 wealth index is basethe following
33 assets and housing characteristics: househetdritation; type of windows; drinking water soer type of toilet
facility; type of flooring; material of exterior Wg; type of roofing; cooking fuel; house ownershifumber of household
members per sleeping room; ownership of a banlost-pffice account; and ownership of a mattregweasure cooker, a
chair, a cot/bed, a table, an electric fan, a vadiosistor, a black and white television, a cdielevision, a sewing
machine, a mobile telephone, any other telephowengputer, a refrigerator, a watch or clock, a tlieya motorcycle or

scooter, an animal-drawn cart, a car, a water pantiesher, and a tractor.

Individuals were ranked on the basis of their hbose score and divided into quintiles, each représg 20% of
the score, between 1 (poorest) and 5 (richests(8PMacro International, 2007). The mass media esxp®is formed by

considering how often the respondents read the pegves, listen to the radio and watch televisioninema.
Woman empowerment was made by combining threeblaga

» Participation in decision making (It is made by domation of participation in decision making of oWwealth care,
large household purchases ,household purchaseafigrreeds and visiting to relative or family )ilf decision
making there is no role of respondent then it id aa not empowered and value given is 1, if insiesc making
there is partial role of respondent then it is sasdpartially empowered and value given is 2 wleerdf the

decision is taken by respondents alone then d@ita&s fully empowered and value given is 3.

e Access to money (If in access to money there isof@of respondent then it is said as not empowaretivalue
given is 1, if in access to money there is partigg of respondent then it is said as partially emgred and value
given is 2 whereas If the decision of where to sipiae money is taken by respondents alone thersaid as fully

empowered and value given is 3.)

e Freedom for movement (It is made by combinatioralddwance to go to market, health facilities andcpls
outside the village/communities) If there is namwalance to go to any place then it is said as nqtosvered and
value given is 1, if there is allowance to go baolyonith someone else then it is said as partiatypowered and
value given is 2 whereas If there is allowancedabpne to all place then it is said as fully empoed and value

given is 3.

After that women empowerment is made by adding thkies of these three variables. Now the women

empowerment is coded as follows:
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Not empowered- 3to 4
e Partially empowered- 5 to 6
e Fully empowered- 7 to 9

Satistical analysis: Univariate and multivariate Cox proportional hakzanodel along with complex sample

analysis plan was used to examine effects of secomomic and demographic factors on risk of chititadity.

For this model, we defined dependent variableras fiage of the child) and survival status of cflldf event has
occurredi.e. child died and 0 if child is alive) during periad child (1 - 4 year). Results of the multivariaealysis are
presented as hazard ratios (risk of dying). If héizatio is > 1 for a predictor variable, it meahat the hazard is higher,
i.e. increased risk of death and if hazard ratio i # implies a decreased risk of death. Cox prtpoal hazard analysis

was based on pooled data of 108504 births in thedars preceding date of survey for child montalit

The whole analysis, graphs and Maps were made 8SSRrsion 20.0, Stata version 13, R version 3R:0,

Studio, Diva-GIS and Q-GIS.

The Following Survival Curves Represent Survival ofChilds with Respect to different Background

Characteristics (Covariates) of Mothers

Survival function of child w.r.t. residence
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Survival function of child w.r.t. Wealth index
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Figure 2
Table 1a: Frequency and Percentage Distribution oBackground and Demographic
Characteristics NFHS-3(2005-06), India

Unweighted |WeightedWeighted| 95% C.I.
Sample Sample | Percent | Lower |Upper

Background Characteristicqg
IAge of Mother at Birth

Less than 20 17916 22995 19.3 18.8 19.8
20-24 41941 47230 39.5 39.0 40|0
25 -49 48647 49224 41.2 405 419
Type of Residence

Rural 67534 89165 74.6 73.1 76}2
Urban 40970 30284 25.4 238 26|9
Education of Mother

llliterate 49634 65905 55.2 53.8 56/5
Literate but below Primary 8536 8522 7.1 6.8 7.5
Primary but not Middle 15652 15984 13.4 129 13.9
Middle but below High School 13763 12415 10.4 9.9 10.p
High School and above 20919 16624 13.9 18.2 14.6
Religion

Hindu 75192 93657 78.4 76.f 80J0
Muslim 17936 20170 16.9 15.83 186
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Others 15376 5623 4.7 4.2 5.2
Caste

Others 31486 31105 26.8 255 283
SC 19275 24347 21.1 199 22{1
ST 17443 11733 10.1 9.1 112
OBC 35689 48673 42.0 40.4 436
\Wealth Index

Poorest 20067 31343 26.2 25|0 215
Poorer 20426 27176 22.8 220 236
Middle 22414 23497 19.7 18.9 204
Richer 23411 20942 17.5 167 18,3
Richest 22186 16490 13.8 13/0 14.7
Child’s Sex

Female 52310 57591 48.2 47|18 48.6
Male 56194 61858 51.8 51.4 52[2
Region

North 19703 15564 13.0 11.7 145
Central 24886 35850 30.0 27[7 324
East 16834 29260 245 222 270
North-East 19965 4567 3.8 3.2 4.6
West 11649 15010 12.6 111 141
South 15467 19198 16.1 147 17,6

Table 1b: Frequency and Percentage Distribution oBackground and Demographic

Characteristics NFHS-3(2005-06), India

Background Unweighted Weighted| Weighted 95% C.I.
Characteristics Sample Sample Percent Lower| Upper
Birth Order
1 33225 34372 28.8 28.3 29.3
2-3 47431 51151 42.8 42.3 43.3
4 or More 27848 33925 28.4 27.5 29.3
Birth Interval
Less than 2 Years 60436 65804 55.1 54.7 55.b
Greater Than 2 Years 48067 53645 44.9 44.5 453
Parity
<=2 41828 42236 35.4 34.4 36.3
3to4 40066 43928 36.8 36.1 37.5
5 and above 26610 33285 27.9 26.8 28.9
Women Empowerment
Not empowere 14818 20597 17.2 16.5 18.0
Partially Empowered 79348 84312 70.6 69.8 71.4
Fully Empowered 14338 14540 12.2 11.6 12.7
\Working Status
Not working 63170 66964 56.1 54.8 57.4
At Home 9401 9826 8.2 7.6 8.9
Away from home 35933 42659 35.7 34.4 37.1
Mass Media Exposure
No Exposur 27869 40396 33.8 32.5 35.2
Any Exposure 80635 79053 66.2 64.8 67.5
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Table 2a: Bivariate Analysis of Background and Demgraphic Characteristics with

Child Mortality Rate .NFHS-3(2005-06), India

. CMR
Background Characteristics Alive Dead
IAge of Mother
Less than 20 98.5 15
20-24 98.9 11
25 -49 98.5 15

x2= 36.504 ,P-value=0.000

Type of Residence

Rural

98.5

15

Urban

99.2

0.8

x2= 86.032 ,P-value=0.000

Education of Mother

llliterate 98.1 1.9
Literate but below Primary 99.0 1.0
Primary but not Middle 99.2 0.8
Middle but below High School| 99.6 0.4
High School and above 99}7 0.3

x2= 425.065 ,P-value=0.000

Religion
Hindu 98.7 1.3
Muslim 98.7 1.3
Others 99.0 1.0
y2=5.434 ,P-value=0.220
Caste
Others 99.2 0.8
SC 98.3 1.7
ST 97.5 25
OBC 98.8 1.2
¥2=193.377,P-value=0.000
\Wealth Index
Poorest 97.7 2.3
Poorer 98.4 1.6
Middle 99.0 1.0
Richer 99.4 0.6
Richest 99.7 0.3
¥2=433.519 ,P-value=0.000
Child’s Sex
Female 98.4 1.6
Male 98.9 1.1

¥2= 60.493 ,P-value=0.000
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Table 2b: Bivariate Analysis of Background and Demgraphic Characteristics with
Child Mortality Rate .NFHS-3(2005-06), India

North 98.8 1.2
Central 98.2 1.8
East 98.4 1.6
North-East 98.7 1.3
West 99.3 0.7
South 99.4 0.6
¥2=195.310 ,P-value=0.000
Birth Order |
1 99.2 0.8
2-3 98.9 1.1
4 or More 97.8 2.2

x2= 255.437 ,P-value=0.000

Birth Interval

Less than 2 Years 98.5 1.5
Greater Than 2 Years 99.0 1.0
x2=53.197 ,P-value=0.00(
Pari
<=2 99.6 0.4
3to4 98.9 1.1
5 and above 97.3 2.7
x2= 709.938 ,P-value=0.000
Women Empowermerit
Not empowered 98.7 1.3
Partially Empowered 98.7 1.3
Fully Empowered 98.4 1.6
y2=8.198, P-value=0.115%
Not working 98.9 1.1
At Home 98.8 1.2
Away from home 98.3 1.7
¥2= 83.050, P-value=0.000
No Exposure 97.9 2.1
Any Exposure 99.1 0.9
y2= 230.244, P-value=0.000

Table 3a: Cox Regression Model Showing Unadjusteda#ards Ratio and
Confidence intervals Offacing Child Mortality among Women who had at
Least One Live Birth in Their Age (15-49 Years) Duing the Last Ten Years Preceding the
Survey, NFHS-3 (2005-06), India

Less than 20 1.0

20-24 0.844 0.098 0.6903 1.0319
25 -49 1.130 0.195 0.9390 1.3605
Rural 1.0

Urban 0.5005 0.000| 0.4106 0.6102
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Education of Mother

llliterate 1.0

Literate but below Primary 0.5393 0.000| 0.3949 0.7363
Primary but not Middle 0.4603 0.000| 0.3581 0.5916
Middle but below High Schogl  0.2500 0.000| 0.1712 0.3650
High School and above 0.1720 0.000| 0.116Q 0.2552
Religion

Hindu 1.0

Muslim 0.9748 0.818| 0.7848 1.2109
Others 0.7059 0.027| 0.5183 0.9613
Caste

Others 1.0

SC 2.1701 0.000| 1.6878 2.7902
ST 3.1289 0.000| 2.3966 4.0851
OBC 1.5591 0.000| 1.2250 1.9844
Wealth Index

Poorest 1.0

Poorer 0.7235 0.001| 0.6005 0.8718
Middle 0.4330 0.000| 0.3487 0.5377
Richer 0.2712 0.000| 0.2090 0.3518
Richest 0.1399 0.000| 0.0977 0.2006
Child’s Sex

Female 1.0

Male 0.6806 0.000| 0.5921 0.7822
Region

North 1.0

Central 1.6407 0.000| 1.2824 2.0992
East 1.4467 0.008| 1.1027 1.8978
North-East 1.1534 0.402| 0.8257 1.6112
West 0.5982 0.005| 0.4187 0.8548
South 0.5026 0.000| 0.3574 0.7069

Table 3b: Cox Regression Model Showing Unadjusteda&zards Ratio and Confidence
Intervals Offacing Child Mortality among Women who had at Least One
Live Birth in Their Age (15-49 Years) During the Last Ten Years
Preceding the Survey, Nfhs-3 (2005-06), India

Unadjusted 95% C.I.
Background Characteristics Hazards P Value
Ratio Lower Upper
Birth Order
1 1.0
2-3 1.4342 0.000 1.1892 1.7296
4 or More 2.5469 0.000 2.1030 3.0841
Birth Interval
Less than 2 Years 1.0
Greater Than 2 Years 0.7392 0.000 0.6450 0.8472
Parity
<=2 1.0
3to4 1.5129 0.001 1.1864 1.9292
5 and above 3.0471 0.000 2.4306 3.8201
Women Empowerment
Not Empowere 1.0
Partially Empowered 0.7607 0.007 0.6232 0.9285
Fully Empowered 0.7471 0.022 0.5818 0.9593
\Working Status
Not working 1.0

Impact Factor (JCC): 1.9287- This article can be danloaded fromwww.bestjournals.in



16

Jha Ravi Prakash & Gan Sushrima

\Working At Home 0.8537 0.305 0.6311 1.1549
\Work away from Home 1.2264 0.010 1.0493 1.4334
Mass Media Exposure

No Exposur 1.0

Any Exposure 0.489 0.000 0.4212 0.5679

Table 4a: Cox Regression Model Showing Adjusted Hazds Ratio and Confidence
Intervals Offacing Child Mortality among Women who had at Least One Live
Birth in Their Age (15-49 years) during the Last Ten Years Preceding the

Survey, NFHS-3 (2005-06), India

Adjusted 95% C.I.
Background Characteristics| Hazards |P Value
. Lower Upper

Ratio
Age of Mother at Birth
Less than 20 1.0
20-24 0.7936 0.042| 0.6350 0.9917
25 -49 0.8287 0.144| 0.6440 1.0663
Type of Residence
Rural 1.0
Urban 1.0509 0.654 | 0.8457 1.306(Q
Education of Mother
llliterate 1.0
Literate but below Primary 0.7901 0.180| 0.5599 1.1146
Primary but not Middle 0.8380 0.220| 0.6318 1.1115
Middle but below High Schoal 0.5282 0.003| 0.3451 0.8085
High School and above 0.5568 0.008| 0.3613 0.8581]
Religion
Hindu 1.0
Muslim 0.9980 0.988 | 0.7806 1.2761
Others 0.9214 0.606| 0.6752 1.2573
Caste
Others 1.0
SC 1.6177 0.000| 1.2497 2.0941
ST 2.1577 0.000| 1.6134 2.8858
OBC 1.2714 0.057| 0.9924 1.6287
Wealth Index
Poorest 1.0
Poorer 0.8586 0.133| 0.7037 1.0476
Middle 0.6200 0.000| 0.4883 0.7872
Richer 0.4897 0.000| 0.3591 0.6678
Richest 0.3587 0.000| 0.2345 0.5485
Child’s Sex
Female 1.0
Male 0.6793 0.000| 0.5887 0.7838
Region
North 1.0
Central 1.2387 0.089| 0.9681 1.5850
East 1.1625 0.278| 0.8857 1.5258
North-East 1.0714 0.693| 0.7607 1.5089
West 0.7146 0.052 | 0.5091 1.0029
South 0.6053 0.005| 0.4252 0.8616
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Table 4b: Cox Regression Model Showing Adjusted Hazds Ratio and Confidence
Intervals Offacing Child Mortality among Women who had at least one
Live Birth in Their Age (15-49 years) DURING the Last Ten Years
Preceding the Survey, NFHS-3 (2005-06), India

Adjusted 95% C.I.
Backgrogn_d Hazards |P Value
Characteristics . Lower Upper
Ratio
Birth Order
1 1
2-3 2.0120 0.000 1.6233 2.4937
4 or More 2.6687 0.000 1.984¢ 3.5885
Birth Interval
Less than 2 Years 1.0
Greater Than 2 Years 0.5473 0.000 0.4702 0.6370
Parity
<=2 1.0
3to4 0.7534 0.041 0.5741 0.9888
5 and above 0.8391 0.260 0.6183 1.1387
Woman Empowerment
Not Empowered 1.0
Partially Empowered 0.7481 0.004 0.6139 0.9117
Fully Empowered 0.8096 0.116 0.6222 1.0535
Working Status
Not Working 1.0
Working at home 0.7349 0.058 0.5344 1.0104
Working away from home  0.8116 0.023 0.677% 0.9721
Mass Media Exposure
No Exposure 1.0
Any Exposure 0.8818 0.140 0.7462 1.0420
INTERPRETATION

TABLE 1 depicts the percentage and frequency 8istion of the respondent’s background and Demodcaph

characteristics which includes their age, placeesidence,

Region, mother’s education, religion, caste, presibirth interval, birth order, gender of child,rilBa Wealth

index, Working status, Women empowerment and masiarexposure

Among all mother’s 41.2% were aged between 25-ntb39.5% were aged between 20-24 years at thedfme
survey. Around 30% of the respondent belongs tdrakeregion and around one fourth to east regiawuAd 75% of the
respondent belongs to rural areas, and 55% hadrnwaf education. About 78% of the respondents wenelus. About
55% of the respondents have a birth interval of tean 2 year. Around 28% of the respondents hasieymf 5 and above
whereas around 37% has a parity of 3-4. Amonghallrespondents 42% were OBC, 19% were SC and 17% S/
Among the respondents 42.8% have birth order Breet Among all the babies born within ten yeaeceding the survey
51.8% was male. Around 70% of the respondents partally empowered whereas 66.2% have any expasungedia.
Around half of the respondents have wealth inddabeverage (i.e. they belong to poorest or poweslth index class)

and 56.1% were not working.

TABLE 2 depicts chi square and significant (p- ey values of all the background and demographic

Impact Factor (JCC): 1.9287- This article can be danloaded fromwww.bestjournals.in



18 Jha Ravi Prakash & Gan Sushrima

characteristic with respect to child mortality irder to check the existence of any sort of associdietween the two,
considering level of significance as 5%.

Thus, we may conclude from table 2 that, althougiman empowerment and religion has no associatiom wi
child mortality but background characteristics likdother's age, mother’'s education level, parengsidence, caste,
region, parent’s wealth index, birth interval, bidrder, gender of child, parity, Mass Media Expesand working status

has association with child mortality.

TABLE 3 depicts results of the survival analysisngsCox regression model(unadjusted) reiterate théan
women, compared with their Rural counterparts, 3@ less risk of facing child mortality (HR=0.5001=0.411-0.610, P
value=0.000). As expected, child mortality decreasith the women'’s educational level. Compared \illiterate women,
those with education high school and above had B&%risk of facing child mortality (HR=0.172, Cl406-0.255, P
value=0.000). The risk of facing child mortality svound to be 2.17 times higher in SC (HR=2.170£1®%88-2.790, P
value=0.00) and 3.13 times higher in ST (HR=3.1218,2.397-4.085, P value=0.00) as compared withrsthaste taken
as referenceResult showed that the women belonging to soutionelgad 50 % less hazard of child mortality and vwwam

belonging to central region had 64% more hazahddl mortality than those women belonging to ndrttiia.

Women who had any exposure to mass media had S9%i#k of facing child mortality (HR=0.489, CI=Q%
0.568, P value=0.000) than women who had no madgneeposure. Result shows that women working away home
had 22 % more hazard of child mortality (HR=1.2€6+1.049-1.433, P value=0.010) than women not waykWomen
with birth interval more than two years had 26%sleésk (HR=0.739, CI=0.645-0.847, P value=0.00klofd mortality
than those women with birth interval less than twears. The hazard of child mortality is 2.546 tinmesre in women
having birth order 4 or more (HR = 2.546, CI=2.130884,P value= 0.000) and 1.43 times more in wohmarnng birth
order 2-3 (HR=1.434, Cl = 1.189-1.729, P Value=0)0&s compared to women having birth order 1 . fisieof facing
child mortality is low in women delivering male @hi(HR=0.680, Cl=0.592-0.782, P value=0.000) coradaio women
who delivered female child. The risk of facing chihortality in mother belonging to richest wealtlirgile is 86% lower
(HR=0.139, CI=0.097-0.200, P value=0.000) than mothelonging to poorest wealth quintile. The hazafdchild
mortality is 3.05 times more in women having pa#styand above(HR=3.047,Cl=2.431-3.820,P Value=0.G0@) 1.51
times more in women having parity 3 to 4 (HR=1.5C8:1.186-1.929, P Value= 0.001) as compared to &oimving
parity less than 3. Women having full empowermemteh16% less risk (HR=0.747, Cl=0.581-0.959, P ¥al022) of

facing child mortality than women having no empomvent.

TABLE 4 depicts results of the survival analysisngsCox regression model (adjusted i.e. controllotber
background and demographic factors) reiterate ahagéxpected, child mortality decreases with the am@seducational
level. Compared with illiterate women, those wifthueation high school and above had 44% less ristachg child
mortality (HR=0.5568, CI=0.361-0.858, P value=0)00&e risk of facing child mortality was found be 61.7% higher
in SC (HR=1.617, Cl=1.249-2.094, P value=0.000) &hil6 times higher in ST (HR=2.157, CI=1.613-2.885,

value=0.000) as compared with other castes.

Among women respondents surveyed, women with ag242Bad 20.7% less risk of facing child mortality
(HR=0.793, CI=0.635-0.991, P value=0.042) than wotaving age less than 20 years. Women with bitigrval more
than two years had 45.3% less risk (HR=0.547, @I#0-0.637, P value=0.000) than those with birtkrival less than two
years. The risk of facing child mortality is 2.66és high in women with birth order 4 or more (HR6&B, Cl=1.984-
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3.588, P value=0.00) as compared to women witth lorder one. The risk of facing child mortality 32.1% less in
women delivering male child (HR=0.679, CI=0.5888B87P value=0.000) as compared to women who delivarfemale
child. The risk of facing child mortality in mothbelonging to southern region is 39.5% low (HR=6,601=0.425-0.861,
P value=0.005) as compared to women belonging tih megion. The risk of facing child mortality inather belonging to
richest wealth quintile is 64.2 % lower (HR=0.3%8~0.234-0.548, P value=0.000) than mother belampdo poorest

wealth quintile.
DISCUSSIONS & CONCLUSIONS

The present analysis has primarily examined thel$eand trends of child mortality in India.

Birth order and preceding birth interval of theldhire known to be significantly associated withrality®*.
Increasing birth order was found to be positive$paxiated with child mortalif§. Studies have indicated an adverse
association between the length of the precedirth biterval and child survival®. Mortality tends to increase with the
birth order. The steady increase in child mortaltith the birth order may reflect competition ino@omically
disadvantaged populatithn This study supports the previous finding whichites that increasing birth order is positively

associated and increase in birth interval is neghtiassociated with child mortality.

The results depicted an increasing risk of childtaiity with low and high Mother’'s age at birth. Sbere is a U-
shaped relationship observed between mother’s tagfald birth and child mortality. Similar findingsave been observed
in general populatioR®?*?° Increasing impact of low age of mother at birth roortality could be due to wide gap in
utilization of the mother and child health (MCH)reaservices between younger and older mothers.€Tisest need for
programmes to focus on delaying the age at firsh for younger women. Such efforts would not ordgduce the child

mortality but also help in reducing the morbidignditions in children under fivé %3

This study showed a higher risk of child mortafityong female as compared to male child. Similatifigs have
been observed in general population and are censigith other studi€s ** Biologically a male child is at higher risk of
mortality. However, the socio-behavioral causeshsag gender based discrimination may in part atkitfor the higher

mortality of a female child.

Our findings showed a positive association of etlanawith child survival i.e. with increase in edtion level of
mother risk of facing child mortality decreasesugation heightens a mother’s ability to make usgmfernment and
private health care resources and it may incrdesautonomy necessary to advocate for her childamousehold and the
outside world. Some studies, however, indicatettatausal relationship is not clear, but rathat imother’s education is
often just a good indicator of other socio-econofaittors that affect under-five mortafify’>. The children of educated
mothers have a greater chance of survival, in Ipachuse educated women seek out higher qualitjcesrand have a

greater ability to use healthcare inpit&

A considerable poor-rich gap in mortality has emédrfrom this study. Woman belonging to richest Wealdex
is less likely to face child mortality as companedh woman belonging to poorest wealth index. Selstudies have

reiterated the case of economic inequality andthealre access leading threat to the newbornglgtazse”®.

Further, the study reconfirmed the regional diffexes in mortality indicators highlighted by sevesaidieg’.

Also, our findings show that there is associatietween caste and child mortality.
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The ongoing national programmes on decreasing tirdad child mortality have been focusing on educati

women on increasing age at marriage, age at firtst &nd increasing the birth interval between tvirths.

REFERENCES

1.

10.

Ministry of Health and Family Welfare (2011) AnnuBkeport: 2010-11. Government of India. New Delhi:

Government of India.

Paul VK, Sachdev HS, Mavalankar D, RamchandranaRk& MJ, et al. (2011) Reproductive health, ariftich
health and nutrition in India: meeting the challengancet 377: 332—-349.

Kerber K, de Graft-Johnson JE, Bhutta ZA, OkondgSRrrs A, et al. (2007) Continuum of care for naadr
newborn, and child health: from slogan to serviekvery. Lancet 370: 1358— 69.

United Nations Children’'s Fund (2010) Levels & Tdenin Child Mortality. Estimates Developed by th&l U
Inter-agency Group for Child Mortality Estimatiadew York, USA: UNICEF.

Dyson T, Moore M (1983) On kinship structure, feenalutonomy, and demographic behavior in India.
Population and Development Review 9: 35-60.

Subramanian SV, Nandy S, Irving M, Gordon D, Lanlér et al. (2006) The mortality divide in Indighet
differential contribution of gender, caste and dtam of living across the life course. Americanrdaliof Public
Health 96: 826-833.

Arokiasamy P, Pradhan J (2011) Measuring wealtledbasealth inequality among Indian Children: the
importance of equity vs efficiency. Health PoligydaPlanning 26: 429-440.

United Nations Children’'s Fund (2010) Levels & Tdenin Child Mortality. Estimates Developed by th&l U
Inter-agency Group for Child Mortality Estimatiadew York, USA: UNICEF.

Bassani DG, Kumar R, Awasthi S; Million Death Stulgllaborators. Causes of neonatal and child iyt
India: nationally representative mortality survegincet 2010;376:1853— 60.

International Institute for Population Scienced?8) and Macro International. National Family Heefthrvey
(NFHS-3) Report, 2005-06 2007. Vol I. Mumbai, Indi®S.

Government of India. A strategic approach to repobge, maternal, newborn, child and adolescenttinea
(RMNCH+A) in India. For healthy Mother and Child M&W. Government of India, 2013.

NIMS, ICMR and UNICEF. Infant and child mortality india: levels, trends and determinants, Natibmstitute
of Medical Statistics (NIMS), Indian Council of Miedl Research (ICMR), and UNICEF India Country Odfi
New Delhi, India, 2012.

UNICEF, Progress for Children: Achieving the MDGEhAEquity 2010, Number 9, New York, 2010.

Paul VK, Sachdev HS, Mavalankar D, et al. Reprastadtealth, and child health and nutrition in Indigeeting
the challenge. Lancet 2011; 377:332-49.

Ram U, Jha P, Ram F, et al. Neonatal, 1-59 month,uader-5 mortality in 597 Indian districts, 20@12012:
estimates from national demographic and mortalitysys. Lancet Glob Health 2013:1:€219-26.

Impact Factor (JCC): 1.9287— Articles can be senbteditor.bestjournals@gmail.com



An Application of Cox Proportional Hazard Regressimn Model to 21
Assess the Predictors of Child Mortality in India

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Pradhan J, Arokiasamy P. Socio-economic inequslitiechild survival in India: a decomposition arsagy Health
Policy 2010; 98:114-20.

Arokiasamy P, Jain K, Goli S, et al. Health inedfied among urban children in India: a comparatigeessment
of empowered action group (EAG) and south Indiatest J BiosocSci2013; 45:167-85.

Bhutta ZA, Das JK, Walker N, et al. Interventiomsaddress deaths from childhood pneumonia andhdiear
equitably: what works and at what cost? Lancet 2683:1417-29.

Government of India. A strategic approach to repobtge, maternal, newborn, child and adolescenttinea
(RMNCH+A) in India. For healthy Mother and Child M&W. Government of India, 2013.

NIMS, ICMR and UNICEF. Infant and child mortality india: levels, trends and determinants, Natibmstitute
of Medical Statistics (NIMS), Indian Council of Miedl Research (ICMR), and UNICEF India Country O¢fi
New Delhi, India, 2012.

Bhalotra S, van Soest A. Birth-spacing, fertilitydaneonatal mortality in India: dynamics, frailand fecundityJ
Econom2008;143: 274-90.

Pandey A, Bhattacharya BN, Sahu D, Sultana R. Aecedarly, too quickly and too many births the higgk
births: an analysis of infant mortality in Indiaing National Family Health Surveypemogr India 2004;33 :
127-56.

Hobcraft J, McDonald J and Rutstein S 1983. Chjdcing Effects on Infant and Early Child Mortality.
Population Index, 49(4): 585-618.

Sweemer CD 1984. The influence of Child Spacin@biid Survival. Population Studies, 38:42-72.

Srinivasan S 2000. Determinants of infant and CMiattality in Tamil Nadu and Uttar Pradesh. Intdioaal

Institute for Population Sciences, Mumbai, Indip,18-23.

Rutstein SOFurther evidence of the effects of preceding birth intervals on neonatal, infant, and under-five-years
mortality and nutritional statusin developing countries. evidence from the demographic and health surveys. DHS
Working Paper No. 41. Calverton, Maryland, USA: gmaphic and Health Research Division, Macro

International Inc.; 2008.

Pandey A, Bhattacharya BN, Sahu D, Sultana R. Aecedarly, too quickly and too many births the higgk
births: an analysis of infant mortality in Indiaing National Family Health Survelpemogr India 2004;33: 127-
56.

Saha UR, van Soest A, Bijwaard GE. Cause-specd#imnatal deaths in rural Bangladesh, 1987-2005:1deve
trends, and determinan®opul Sud (Camb) 2014;68: 247-63.

Paul VK, Sachdev HS, Mavalankar D, Ramachandre®aRkar MJ, Bhandari Mt al. Reproductive health, and
child health and nutrition in India: meeting thealtbnge.Lancet 2011;377: 332-49.

Santhya KG, Jejeebhoy SJ, GhoshES:ly marriage and sexual and reproductive health risks. experiences of
young women and men in Andhra Pradesh and Madhya Pradesh, India. New Delhi: Population Council; 2008.

Impact Factor (JCC): 1.9287- This article can be danloaded fromwww.bestjournals.in



22

26.

27.

28.

29.

30.

31.

32.

33.

34.

Jha Ravi Prakash & Gan Sushrima

Raj A, Saggurti N, Winter M, Labonte A, Decker MBalaiah D,et al. The effect of maternal child marriage on
morbidity and mortality of children under 5 in ladicross sectional study of a nationally represemetaample.
BMJ 2010;340: b4258.

25. Sawyer CC. Child mortality estimation: estimgtisex differences in childhood mortality since ft8¥0s.
PLoSMed 2012;9: e1001287.

James KS. Gender differentials in child mortality Andhra Pradesh: evidence from National Family Ithea
Survey.Fam Welf2001;47: 1-11.

Desai, Sonalde and Soumya Alva 1998. Maternal ditucand child health: Is there a strong causaltiahship?
Demography 35:71-81.
Hobcraft J 1993. Women’s Education, Child Welfarel e&Child Survival: A review of the evidence. Health

transition Review 3: 159-75.

Chomba E, McClure EM, Wright LL, Carlo WA, ChakratyoH, Harris H. Effect of WHO newborn care traigin
on neonatal mortality by educatiofinbul Pediatr2008;8: 300-4.

Bhutta ZA, Darmstadt GL, Hasan BS, Haws RA. Comnybased interventions for improving perinatal and
neonatal health outcomes in developing countriesveew of the evidencdediatrics 2005;115 (Suppl 2): 519-
617.

Shonkoff JP, Richter L, van der Gaag J, Bhutta ZA.integrated scientific framework for child suraivand
early childhood developmerRediatrics 2012;129: e460-72.

The Million Death Study Collaborators. Causes oforretal and child mortality in India: a nationally
representative mortality survelyancet 2010;376: 1853-60.

Impact Factor (JCC): 1.9287— Articles can be senbteditor.bestjournals@gmail.com



