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Background & objectives: the level of infant and child mortality is high among Scheduled tribes 
particularly those living in rural areas. This study examines levels, trends and socio-demographic factors 
associated with infant and child mortality among Scheduled tribes in rural areas.
Methods: Data from the three rounds of the National Family Health Survey (NFHS) of India from 
1992 to 2006 were analysed to assess the levels and trends of infant and child mortality. Univariate 
and multivariate Cox proportional hazard model were used to understand the socio-economic and 
demographic factors associated with mortality during 1992–2006.
Results: Significant change was observed in infant and child mortality over the time period from 1992-
2006 among Scheduled Tribes in rural areas. After controlling for other factors, birth interval, household 
wealth, and region were found to be significantly associated with infant and child mortality. Hazard of 
infant mortality was highest among births to mothers aged 30 yr or more (HR=1.3, 95% CI=1.1-1.7) 
as compared with births to the mother’s aged 20-29 yr. Hazard of under-five mortality was 42 per cent 
(95% CI=1.3-1.6) higher among four or more birth order compared with the first birth order. The risk 
of infant dying was higher among male children (HR = 1.2, 95% CI=1.1-1.4) than among female children 
while male children were at 30 per cent (HR=0.7, 95% CI=0.6-0.7) less hazard of child mortality than 
female children. Literate women were at 40 per cent (HR=0.6, 95% CI=0.50-0.76) less hazard of child 
death than illiterate women. 
Interpretation & conclusions: Mortality differentials by socio-demographic and economic factors were 
observed over the time period (1992-2006) among Scheduled Tribes (STs) in rural India. Findings support 
the need to focus on age at first birth and spacing between two births.
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 Social and economic development of a nation is 
often	reflected	by	the	existing	infant	and	child	mortality	
rates.	India	has	made	significant	strides	in	reducing	both	
infant	 mortality	 (40/1000	 live	 births)	 and	 under-five	
mortality (52/1000 live births) but has been unable to 

achieve the Millennium Development Goal (MDG) by 
20151-4. Six States, namely, Kerala, Tamil Nadu, West 
Bengal, Maharashtra, Punjab and Himachal Pradesh 
are likely to achieve the goal. However, it appears 
to be a challenge for the remaining States and Union 
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Territories of India. Socio-economic, maternal health 
and environmental disparities have been associated 
with the variations across various States and social 
groups in India. Among the various social groups 
infant mortality has been observed to be higher among 
Scheduled Tribe families than the general population5. 

 Studies conducted globally and in India suggest 
associations of sex of the child, mother’s exposure to 
mass media, use of clean cooking fuel, access to a toilet 
facility, improved/safe drinking water facility, mother’s 
religion and ethnicity, income of the household, birth 
order, mother’s age at birth, birth intervals, availability 
of professional antenatal and delivery care, full 
immunization of children, mother’s education, and 
urban-rural residence with infant and child mortality6- 10. 
Mosley Chen Framework11 categorizes the above 
determinants of infant and child mortality into three 
categories (i) biological factors; (ii) socio-economic 
factors; and (iii) environmental factors. 

 Among the socio-economic factors, in India 
studies have shown that a child born to a Scheduled 
Tribe family has 19 per cent higher risk of dying in 
the neonatal period and 45 per cent risk of dying in 
the post-neonatal period compared with other social 
classes5. Though similar trends in child mortality have 
been observed for infant and neonates in both tribal 
and non tribal populations, there is a disproportionate 
increase in death among children aged 1-4 yr belonging 
to the Scheduled Tribes compared with the non-
Scheduled Tribes12. These differences may be related 
to the increased social and health related vulnerabilities 
of the tribal population. Further examination of the 
infant mortality among the Scheduled Tribes by place 
of residence shows the highly disadvantaged position 
of the children born to mothers belonging to Scheduled 
Tribes in rural areas compared to urban areas12. In 
general, there is an increased likelihood of deaths of 
infants in rural as compared to urban areas, however, 
with regard to the Scheduled Caste/Tribes population, 
the risk is exacerbated13. 

 To improve child survival and ensure proper 
health, several initiatives and programmes have been 
undertaken among general as well as vulnerable 
population including Scheduled Tribes under 
the National Rural Health Mission (NRHM)14-16. 
Specifically,	to	minimize	the	rural	urban	differentials,	
a life cycle approach has been adopted by the 
government16. In view of increased vulnerability of 
Scheduled Tribes in rural areas, there is a need to 
examine the factors that are likely to put them at risk 

in terms of infant and child mortality. The current 
study examines levels, trends and the demographic, 
socio-economic and to some extent, the environmental 
factors associated with infant and child mortality 
among Scheduled Tribes in rural India over three time 
periods using the three rounds of the National Family 
Health Surveys (NFHS). 

Material & Methods

 Data from three rounds of the National Family 
Health Surveys (NFHS) conducted during the years 
1992-1993, 1998-1999, 2005-200617-19 were used. 
NFHS provides State and national level information on 
fertility, family planning, infant and child morbidity and 
mortality, maternal and reproductive health, nutritional 
status of women and children, and the quality of health 
services.	 Multistage	 stratified	 sampling	 methods	
were used to create a sample representing individuals 
from all 29 States of India. To make the estimates 
representative and comparable across the three survey 
rounds, appropriate sample weights were used in the 
analysis. In NFHS, all eligible women aged 15-49 yr 
were asked to provide information on complete birth 
history, which included sex, month and year of birth, 
and survival status for each live birth. The information 
on age at death was recorded in days for children who 
had	died	in	the	first	month	of	life;	in	months	for	children	
who	had	died	after	the	first	month	but	before	completion	
of their second birthday, and in years for children who 
had died at later ages. For children who had died after 
their second birthday, age at death in months was 
computed. Detailed information on antenatal, delivery 
and postnatal care for the births which occurred four 
years	for	1992-1993,	three	years	in	1998-1999	and	five	
years in 2005-2006 preceding the survey to eligible 
women was collected. The present study was restricted 
to all live births that occurred three years preceding 
survey for analysis of infant mortality and ten years 
preceding survey for child mortality among rural 
Scheduled Tribe women.

 Dependent variables are infant mortality and child 
mortality.	Infant	mortality	is	defined	as	the	probability	
of	dying	before	 the	first	birthday	and	child	mortality	
of	the	probability	of	dying	between	the	first	and	fifth	
birthday.

 Independent variables considered were mother’s 
age at the time of child birth (15-19, 20-29, 30+ yr), 
sex of the child (female/male), birth order (1, 2-3, 4+), 
birth interval	 (≤24	 months,	 >	 24	 months);	 mother’s	
education (illiterate, literate); mother’s work status (not 
working, working at home, working away from home); 
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wealth (poor/rich); full antenatal care (ANC) (No/yes); 
safe delivery (No/yes); region ( North, Central, East, 
Northeast, West, South); sanitation facility (unsafe/
safe); cooking fuel (unsafe/safe); drinking water 
(unsafe/safe). 

Wealth: NFHS did not collect information on income. 
The level of economic status of a woman was assessed 
computing a composite index of household wealth 
indicating possession of wealth or assets by the 
household to which they belonged. We computed the 
wealth quintile for all the three rounds of the survey 
separately using the methodology followed in the third 
round of NFHS. Using the total score, a household was 
categorized into categories as belonging to poor and 
rich. 

Full ANC: Different rounds of NFHS collected 
information	 from	 women	 on	 specific	 problems	 they	
might have had during their pregnancies and whether 
they received any antenatal check-ups. For analyzing 
trends, due to availability of limited information in 
NFHS-1,	‘Full	ANC’	was	defined	as	‘yes’	if	the	women	
reported of receiving at least three antenatal check-ups, 
at least one tetanus toxoid injection and iron and folic 
acid tablets or syrup. 

Sanitation facility:	Household	having	either	a	flush	or	
pit latrine whether private or shared, were regarded to 
have ‘safe’ sanitation as opposed to those without any 
facility (unsafe). 

Cooking fuel:	 The	 households	 using	 liquefied	
petroleum gas (LPG), electricity, kerosene and biogas 
were considered as users of low polluting fuels (safe). 
Those	using	charcoal,	firewood	and	coal	were	regarded	
as users of high polluting fuels (unsafe). 

Safe drinking water: Households with access to private 
or public piped or tap (hand pump) water as well as 
covered well water were considered to have safe 
water.

Region of residence: For constructing this variable, 
NFHS categorization according to the six major 
geographical locations having more or less similar 
cultural settings have been used: North (Jammu 
and Kashmir, Himachal Pradesh, Punjab, Haryana, 
Rajasthan, Delhi and Uttarakhand), Central (Uttar 
Pradesh, Madhya Pradesh and Chhattisgarh), East 
(Bihar, Jharkhand, West Bengal and Odisha), North-
East (Arunachal Pradesh, Assam, Manipur, Meghalaya, 
Mizoram, Nagaland, Sikkim and Tripura), West 

(Gujarat, Maharashtra and Goa) and South (Andhra 
Pradesh, Karnataka, Kerala and Tamil Nadu). 

Statistical analysis: Univariate and multivariate Cox 
proportional hazard model was used to examine effects 
of socio-economic, demographic and environmental 
factors	 on	 risk	 of	 infant	 and	 under-five	 mortality.	
Pooled data of the three rounds of NFHS were used. 
For	 this	 model,	 we	 defined	 dependent	 variable	 as	
time (age of the child) and survival status of child (1 
if event has occurred i.e. child died and 0 if child is 
alive) during period of infant (< 12 months) and child  
(1 -  4 yr), respectively. Results of the multivariate 
analyses are presented as hazard ratios (risk of dying). 
If hazard ratio is > 1 for a predictor variable, it means 
that the hazard is higher, i.e. increased risk of death and 
if hazard ratio is < 1, it implies a decreased risk of death. 
Cox proportional hazard analysis was based on pooled 
data of 12,340 births in the three years preceding date 
of survey for infant mortality and 43716 births in ten 
years preceding the date of survey for child mortality.

Results 

 Table I shows the levels and trends of components 
of	 under-five	 mortality	 i.e. neonatal mortality rate 
(NNMR), post-neonatal mortality rate (PNMR), infant 
mortality rate (IMR), child mortality rate (CMR) and 
under-five	 mortality	 rate	 (U5MR))	 according	 to	 the	
place of residence for the three time periods from  
1992-1993, 1998-1999 and 2005-2006. Overall, the 
under-five	 mortality	 indicators	 declined	 steadily	 in	
the past 14 years period (1992-2006) and maximum 
decline was observed in rural areas. The magnitude 
of	 decline	 varied	 across	 components	 of	 under-five	
mortality by residence. During the same period, the 
under-five	mortality	rate	declined	from	135	deaths	 to	
96 deaths per 1000 live births (29% decline) and infant 
mortality rate declined from 91 deaths to 62 deaths per 
1000 live births (32% decline). All the components of 
under-five	mortality	were	lower	in	urban	areas	than	in	
rural areas. Over the past 14 years period from 1992 
to 2006, maximum absolute change was observed in 
under-five	mortality	rate	(41	deaths	per	1000	live	birth)	
and the lowest absolute decline for child mortality rate 
(13 child deaths per 1000 live births). Overall, at the 
national level the contribution of neonatal mortality to 
infant mortality increased over time from 60 to 64 per 
cent	and	contribution	of	infant	mortality	to	under-five	
mortality decreased marginally over time from 67 to 64 
per cent. Similar trend was observed in rural areas, but 
for urban areas, contribution of neonatal mortality to 
infant mortality decreased from 79 to 66 per cent and 
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table I. Levels	and	trends	of	under-five	mortality	among	Scheduled	Tribes	population,	1992-1993,	1998-1999	&	2005-2006,	India

Mortality rate (per 1000 live births) NFHS-1  
(1992-1993)

NFHS-2  
(1998-1999)

NFHS -3 
(2005-2006)

Absolute Change* 
NFHS3- NFHS1

Urban

Neonatal mortality rate (NNMR) 43.9 35.6 29.0 -14.9

Post-neonatal mortality rate (PNMR) 11.7 22.1 14.8 3.1

Infant mortality rate (IMR) 55.5 57.6 43.8 -11.7

Child mortality rate (CMR) 25.2 23.4 10.4 -14.8

Under	five	mortality	rate	(U5MR) 79.3 79.6 53.8 -25.5

Rural

Neonatal mortality rate (NNMR) 55.6 55.1 40.9 -14.7

Post-neonatal mortality rate (PNMR) 38.1 31.8 23.0 -15.1

Infant mortality rate (IMR) 93.7 86.9 63.9 -29.8

Child mortality rate (CMR) 51.5 48.8 38.3 -13.2

Under	five	mortality	rate	(U5MR) 140.5 131.4 99.8 -40.7

Total

Neonatal mortality rate (NNMR) 54.6 53.3 39.9 -14.7

Post-neonatal mortality rate (PNMR) 35.9 30.9 22.3 -13.6

Infant mortality rate (IMR) 90.5 84.2 62.1 -28.4

Child mortality rate (CMR) 49.1 46.3 35.8 -13.3

Under	five	mortality	rate	(U5MR) 135.2 126.6 95.7 -39.5

Source: National Family Health Survey (NFHS), Refs 17-19.
*Calculated
Values are number of deaths per 1000 live births

contribution	of	infant	mortality	to	under-five	mortality	
increased from 70 to 81 per cent over time.

 Associations between infant mortality and socio-
economic and demographic factors are presented in 
Table II. The variables, preceding birth interval, full 
ANC	and	region	were	 found	 to	be	significant	 for	 the	
three periods of NFHS. Sex of the child, birth order, 
mother’s education, wealth status, and sanitation 
facility	 were	 significantly	 associated	 with	 infant	
mortality in NFHS-1. Birth order, household wealth, 
and households having safe drinking water facility were 
found	to	be	significantly	associated	infant	mortality	in	
NFHS-3. 

 Associations between child mortality and socio-
economic and demographic factors are presented in 
Table III. The variables namely mother’s education, 
household wealth, region and sanitation facility were 
significantly	associated	with	child	mortality	across	the	
three	 time	 periods.	 Other	 significant	 predictors	 were	

birth interval (P<0.001) and safe drinking water facility 
(P<0.01) in 1992-1993; sex of the child, birth order and 
cooking fuel in 1998-1999; and mothers age at birth of 
child (P<0.001) among others in 2005-2006. 

 Table IV presents the hazard ratio of the occurrence 
of infant mortality and child mortality by selected 
socio-economic and demographic determinants during 
1992-2006. Mother’s age at child’s birth, mother’s 
education, sex of the child, birth order, birth interval, 
household wealth, full antenatal care (ANC), region, 
sanitation	facility	and	drinking	water	were	significantly	
associated with mortality among rural Scheduled Tribes 
(STs) population. 

Factors associated with infant mortality (1992-2006): 
Hazard of infant mortality was highest among births to 
mothers aged 30 years or more (HR=1.3) as compared 
with births to the mother’s age at child birth 20-29 
years after controlling for other social and economic 
variables. The risk of infant dying was higher among 
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table II. Unadjusted hazard ratio of infant mortality among Scheduled Tribes, rural India by socio economic and demographic 
characteristics

Background 
characteristic

N Unadjusted 
hazard ratio 
(95%CI)*

P value N Unadjusted 
hazard ratio 
(95%CI)*

P value N Unadjusted 
hazard ratio 
(95%CI)*

P value

Mother’s age at 
birth of child (yr)

NFHS-1 NFHS-2 NFHS-3

20-29 (Ref.) 884 0.06 1147 0.01 755 0.01

15-19 2504 1.4 (1.1-1.9) 0.02 2911 1.5 (1.2-1.8) <0.001 2202 1.6 (1.2-2.2) <0.001

≥30 724 1.2 (0.9-1.7) 0.21 694 1.1 (0.8-1.5) 0.74 516 1.3 (0.9-1.9) 0.25

Sex of the child

Female (Ref.) 2029 2243 1692

Male 2083 1.5 (1.1-1.9) <0.001 2509 1.1 (0.9-1.3) 0.57 1781 1 (0.8-1.4) 0.74

Birth order

First birth order 
(Ref.)

1032 0.02 1194 0.21 972 0.01

Birth order 2-3 1652 0.7 (0.5-0.9) 0.01 1947 0.8 (0.6-1.1) 0.12 1530 0.6 (0.5-0.9) <0.001

Birth order 4+ 1428 0.7 (0.5-0.9) 0.01 1611 0.8 (0.6-1.1) 0.12 971 0.8 (0.5-1.1) 0.15

Birth interval (months)

≤	24	(Ref.) 1861 2143 1749

>24 2251 0.7 (0.5-0.9) <0.001 2609 0.6 (0.5-0.8) <0.001 1724 0.6 (0.5-0.8) <0.001

Mother’s education

Illiterate (Ref.) 2973 3339 2005

Literate 1139 0.6 (0.5-0.9) <0.001 1413 0.8 (0.6-1.1) 0.16 1468 0.8 (0.6-1.0) 0.08

Mother’s work status

Not working (Ref.) 2094 0.27 3075 0.07 2484 0.56

Working at home 215 1.4 (0.9-2.2) 0.17 214 1.4 (0.9-2.2) 0.15 148 0.7 (0.3-1.5) 0.33

Working away from 
home

1803 0.9 (0.7-1.2) 0.65 1463 1.3 (1.0-1.6) 0.04 841 0.9 (0.7-1.2) 0.59

Wealth (Household)

Poor (Ref.) 2376 2865 2132

Rich 1736 0.6 (0.4-0.7) <0.001 1887 0.8 (0.6-1.0) 0.06 1341 0.7 (0.5-0.9) 0.01

Full ANC

No (Ref.) 3403 3536 2452

yes 709 0.6 (0.4-0.8) 0.01 1216 0.5 (0.4-0.7) <0.001 1021 0.5 (0.4-0.7) <0.001

Region

North (Ref) 450 <0.001 1259 0.02 753 0.04

Central 885 1.2 (0.8-1.8) 0.38 1197 1.6 (1.2-2.1) <0.001 1150 1.6 (1.1-2.3) 0.02

East 503 1.2 (0.8-1.9) 0.35 1106 1.1 (0.8-1.6) 0.47 621 0.9 (0.5-1.4) 0.54

Northeast 1704 0.5 (0.3-0.7) <0.001 305 1.1 (0.6-1.7) 0.96 244 1.3 (0.8-2.4) 0.31

Contd...

 SAHU et al: INFANT & CHILD MORTALITy AMONG SCHEDULED TRIBES IN INDIA 713



Background 
characteristic

N Unadjusted 
hazard ratio 
(95%CI)*

P value N Unadjusted 
hazard ratio 
(95%CI)*

P value N Unadjusted 
hazard ratio 
(95%CI)*

P value

NFHS-1 NFHS-2 NFHS-3

West 402 0.9 (0.6-1.5) 0.79 231 1.1 (0.6-1.9) 0.74 206 1.0 (0.5-2.1) 0.90

South 168 0.6 (0.3-1.3) 0.19 654 0.9 (0.6-1.4) 0.78 499 1.1 (0.6-1.7) 0.84

Sanitation facility

Unsafe (Ref.) 3048 4221 2844

Safe 1064 0.4 (0.3-0.6) <0.001 530 0.9 (0.66-1.36) 0.77 627 0.7 (0.5-1.0) 0.06

Cooking fuel

Unsafe (Ref.) 3902 4405 3149

Safe 210 0.8 (0.5-1.0) 0.14 347 0.9 (0.4-1.1) 0.32 327 0.6 (0.5-1.0) 0.08

Drinking water

Unsafe (Ref.) 2125 1220 813

Safe 1987 0.8 (0.6-1.0) 0.09 3532 0.9 (0.5-1.1) 0.35 2657 0.7 (0.5-1.0) 0.03

Ref., Reference category; *Estimates based on three years preceding the survey
ANC, antenatal care; NFHS, National Family Health Survey

male children (HR = 1.2) than among female children 
(Table IV). For 1992-1993, babies with birth order four 
or more had 40 per cent less hazard of death during 
the	infancy	period	compared	with	first	birth	order	baby.	
Results indicated that the children born to mothers with 
a preceding birth interval of more than 24 months were 
at less risk of dying than children with a preceding 
birth interval of 24 months or less. Hazard of infant 
mortality was 37 per cent less among birth interval of 
more than 24 months than birth interval of 24 months 
and less. Result showed that the risk of infant dying 
was 20 per cent less among rich than poor wealth 
quintile. The hazard of infant mortality among women 
who had full antenatal care was estimated at 0.6 which 
was substantially lower compared to those women who 
did not receive ANC. Children born to the household 
having safe cooking fuel were at 70 per cent less hazard 
of infant mortality than those born to the household 
having unsafe cooking fuel during 1992-1993.The 
hazard of infant mortality during 2005-2006 was 20 
per cent less compared to the period 1992-1993.

Factors associated with child mortality (1992-2006): 
Male children had 34 per cent less hazard of child 
mortality than female children. Higher birth order 
child were at 60 per cent higher risk of mortality in 

age	group	 (1-4)	years	 than	 the	first	birth	order	child.	
Hazard of child death was 40 per cent less among child 
with a birth interval of more than 24 months than child 
with a preceding birth interval of 24 months and less. 
Literate women were at 38 per cent less hazard of child 
mortality than illiterate women. 

 Children born to the rich household were at 45 per 
cent less hazard of child mortality than those born to 
the poor household. Result showed that the women 
belonging to west region had 30 per cent less hazard of 
child mortality than those women belonging to north 
India. Child from the household having safe sanitation 
facility had 16 per cent less hazard of child death 
compared with child from the household having unsafe 
sanitation facility. During 2005-2006 the hazard of 
child mortality was 46 per cent less compared to period 
1992-1993 followed by 15 per cent during the period 
1998-1999 after controlling all predictor variables in 
the model.

Discussion

 Overall, it was observed that all components of 
under-five	mortality	viz. neonatal mortality rate, post-
neonatal mortality rate, infant mortality rate (IMR) and 
child mortality rates declined, maximum decline was 
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table III. Unadjusted hazard ratio of child mortality among Scheduled Tribes, rural India by socio-economic and demographic 
characteristics
Background 
characteristic

N Unadjusted 
hazard ratio 
(95%CI)*

P value N Unadjusted 
hazard ratio 
(95%CI)*

P value N Unadjusted 
hazard ratio 
(95%CI)*

P value

Mother’s age at birth 
of child (yr)

NFHS-1 NFHS-2 NFHS-3

20-29 (Ref.) 3238 0.83 4120 0.45 2788 <0.001
15-19 7487 1.0(0.8-1.2) 0.87 9052 0.9(0.7-1.1) 0.21 6675 1.1(0.8-1.5) 0.71
≥	30 2284 1.1(0.8-1.4) 0.59 2132 1.0(0.7-1.2) 0.90 1714 1.9(1.3-2.6) <0.001
Sex of the child 
Female (Ref.) 6308 7445 5442  
Male 6701 0.8(0.7-1.0) 0.06 7859 0.5(0.4-0.6) <0.001 5735 0.7(0.5-0.9) 0.01
Birth order 
First birth order (Ref.) 3202 0.87 3640 <0.001 2854 <0.001
Birth order 2-3 5234 1.1(0.8-1.4) 0.61 6275 1.4(1.1-1.9) 0.01 4748 1.8(1.2-2.8) 0.01
Birth order 4+ 4573 1.0(0.8-1.3) 0.80 5389 1.7(1.3-2.2) <0.001 3575 2.8(1.9-4.4) <0.001
Birth interval (months) 
≤	24	(Ref.) 6924 8080 6029  
>24 6085 0.6(0.5-0.7) <0.001 7224 0.8(0.7-1.0) 0.04 5148 0.9(0.7-1.2) 0.46
Mother’s education  
Illiterate (Ref.) 10053 1178 7378  
Literate 2956 0.3(0.2-0.5) <0.001 3517 0.4(0.3-0.5) <0.001 3799 0.5(0.4-0.7) <0.001
Mother’s work status 
Not working (Ref.) 5862 0.44 8613 0.33 6501 0.07
Working at home 773 1.1(0.7-1.6) 0.65 853 1.2(0.8-1.7) 0.33 652 0.9(0.5-1.6) 0.79
Working away from 
home

6374 1.1(0.9-1.4) 0.20 5838 1.1(0.9-1.4) 0.18 4024 0.7(0.5-0.9) 0.02

Wealth (Household)
Poor (Ref.) 7590 9485 7168
Rich 5419 0.4(0.3-0.5) <0.001 5819 0.4(0.3-0.5) <0.001 4009 0.5(0.3-0.7) <0.001
Region
North (Ref) 1513 <0.001 4076 <0.001 2391 <0.001
Central 2704 1.5(1.1-2.1) 0.01 3828 1.6(1.2-2.0) <0.001 3733 1.9(1.3-2.7) <0.001
East 1624 1.0(0.7-1.5) 0.99 3599 1.3(1.0-1.7) 0.03 2005 1.0(0.6-1.6) 0.91
Northeast 5339 0.7(0.5-0.9) 0.02 999 0.5(0.3-0.9) 0.03 750 0.7(0.3-1.4) 0.27
West 1218 0.7(0.4-1.1) 0.08 678 0.9(0.5-1.5) 0.59 716 0.6(0.3-1.4) 0.24
South 611 1.1(0.7-1.7) 0.80 2124 0.8(0.6-1.1) 0.23 1582 0.5(0.3-0.9) 0.03
Sanitation facility  
Unsafe (Ref.) 9588 13656 9179  
Safe 3421 0.5(0.4-0.7) <0.001 1646 0.3(0.2-0.5) <0.001 1987 0.4(0.3-0.7) <0.001
Cooking fuel  
Unsafe (Ref.) 12879 11268 10699  
Safe 939 0.3(0.2-1.1) 0.24 4034 0.8(.7-1.0) 0.05 478 0.3(0.1-1.0) 0.04
Drinking water 
Unsafe (Ref.) 6821 3900 2145  
Safe 6183 0.7(0.6-0.9) 0.01 11404 0.9(0.7-1.1) 0.27 9028 0.7(.5-1.1) 0.09
Ref, Reference category; *Estimates based on 10 years preceding the survey
NFHS, National Family Health Survey 
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table IV. Adjusted hazard ratio for the effect of socio-economic and demographic characteristics on infant mortality and child mortality, 
Scheduled Tribes, rural India (1992-2006)

Background characteristic Infant mortality* Child mortality#

Adjusted hazard 
ratio (95%CI)

P value Adjusted hazard 
ratio (95%CI)

P value

Mother’s age at birth of child (yr)     

20-29 (Ref.) 1 0.04 1 0.37

15-19 1.1(0.9-1.3) 0.35 0.9(0.8-1.2) 0.75

≥	30 1.3(1.1-1.68) 0.02 1.1(0.9-1.4) 0.18

Sex of the child  

Female (Ref.) 1 1

Male 1.2(1.0-1.4) 0.02 0.7(0.6-0.7) <0.001

Birth order  

First birth order (Ref.) 1 0.25 <0.001

Birth order 2-3 0.9(0.7-1.1) 0.27 1.6(1.3-1.9) <0.001

Birth order 4+ 0.8(0.6-1.0) 0.09 1.6(1.3-2.0) <0.001

Birth interval (months)  

≤	24	(Ref.) 1 1

>24 0.6(0.5-0.8) <0.001 0.6(0.5-0.7) <0.001

Mother’s education  

Illiterate (Ref.) 1 1

Literate 0.9(0.8-1.1) 0.41 0.6(0.5-0.8) <0.001

Mother’s work status  

Not working (Ref.) 1 0.38 1 0.53

Working at home 1.2(0.9-1.7) 0.22 1.1(0.8-1.4) 0.52

Working away from home 0.9(0.8-1.1) 0.67 0.9(0.8-1.1) 0.47

Wealth (Household)  

Poor (Ref.) 1 1

Rich 0.8(0.7-1.0) 0.02 0.6(0.5-0.7) <0.001

Full ANC  

No (Ref.) 1

yes 0.6(0.5-0.7) <0.001 NA

Region  

North (Ref.) 1 <0.001 1 <0.001

Central 1.3(1.0-1. 6) 0.04 1.4(1.1-1.6) <0.001

East 0.9(0.7-1.2) 0.45 0.9(0.8-1.2) 0.68

Northeast 0.7(0.5-1.0) 0.03 0.8(0.6-1.1) 0.18

West 1.1(0.8-1.5) 0.59 0.7(0.5-1.0) 0.05

South 0.9(0.7-1.3) 0.81 0.8(0.6-1.0) 0.10



observed in rural areas than in urban area during the 14-
year period (1992-2006) among Scheduled Tribes. The 
study	also	 indicated	at	 factors	 that	were	 significantly	
associated with infant and child mortality among 
Scheduled Tribes in rural India during 1992-2006. These 
included mother’s age at child birth, sex of the child, 
birth order, birth interval, household wealth status, and 
region of residence. The results depicted a U-shaped 
relationship between infant, and child mortality with 
mother’s	 age	 at	 birth.	 Similar	 findings	 have	 been	
observed in general population6,10,20. Increasing impact 
of low age of mother at birth on mortality could be 
due to wide gap in utilization of the mother and child 
health (MCH) care services between younger and older 
mothers. There is a need for programmes to focus on 
delaying	 the	 age	 at	 first	 birth	 for	 younger	women	 in	
tribal populations in rural areas. Such efforts would not 
only reduce the infant and child mortality but also help 
in reducing the morbidity conditions in children under 
five6,21-22.

 Birth order and preceding birth interval of the 
child	 are	 known	 to	 be	 significantly	 associated	 with	
mortality23. Increasing birth order was found to be 
positively associated with child mortality6. Mortality 
tends to increase with the birth order. The steady 
increase in child mortality with the birth order may 
reflect	 competition	 in	 economically	 disadvantaged	
population8. The risk of infant mortality was higher 

in	first	order	births.	However,	a	study	on	utilization	of	
maternal health services suggested that higher mortality 
risk	 among	first	 order	 birth	 could	 be	 linked	with	 the	
early childbearing trends and lower utilization of 
maternity services in developing countries like India24.

 This study showed a higher risk of infant mortality 
among boys compared with girls in rural India. 
However, the pattern was reversed with respect to 
children in the age group of 1-4 yr. The mortality of 
female child was more compared to male child. Similar 
findings	have	been	observed	in	general	population	and	
are consistent with other studies25,26. Biologically a male 
child	is	at	higher	risk	of	mortality	as	reflected	by	the	
infant mortality rates, however, the socio-behavioral 
causes such as gender based discrimination may in 
part attribute for the higher mortality of a female child. 
However, since literature suggests gender equitable 
relationships in tribal population12, further research 
is required to establish these gender differentials in 
mortality	among	tribal	population.	Our	findings	showed	
a positive association of education with child survival. 
The children of educated mothers have a greater chance 
of survival, in part because educated women seek out 
higher quality services and have a greater ability to use 
healthcare inputs27,28. 

 A considerable poor-rich gap in mortality (during 
1992-2006) has emerged from this study. Several 
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Background characteristic Infant mortality* Child mortality#

Adjusted hazard 
ratio (95%CI)

P value Adjusted hazard 
ratio (95%CI)

P value

Sanitation facility  

Unsafe (Ref.) 1 1

Safe 0.9(0.7-1.3) 0.73 0.8(0.7-1.1) 0.18

Drinking water  

Unsafe (Ref.) 1 1

Safe 0.9(0.8-1.2) 0.84 0.9(0.8-1.1) 0.49

Time  

NFHS-1 (Ref.) 1992-93 1 0.11 1 <0.001

NFHS-2 1998-99 0.9(0.8-1.1) 0.48 0.8(0.7-1.0) 0.05

NFHS-3 2005-06 0.8(0.7-1.0) 0.04 0.5(0.5-0.7) <0.001

Ref., Reference category; NA, not available
*Estimates based on three years preceding the survey; #Estimates based on 10 years preceding survey 
ANC, antenatal care; NFHS, National Family Health Survey



studies have reiterated the case of economic inequality 
and health care access leading threat to the newborns 
at early age29.	 Further,	 the	 study	 reconfirmed	 the	
regional differences in mortality indicators highlighted 
by several studies30. Poor health indicators and high 
mortality in Empowered Action Group (EAG) States 
have been established as the outcome of poor socio-
economic status, demographic stages, low female 
autonomy, besides the poor health system performance 
and lower utilization of maternal and child health 
services30. 

 The	 findings	 of	 this	 study	 should	 be	 considered	
in light of a few data limitations. In order to maintain 
consistency in the variables across the three rounds of 
NFHS surveys, data on a few important predictors of 
infant and child mortality such as anaemia in women 
or presence of accredited social health activist (ASHA) 
which were collected in the third round, could not be 
used in the multivariate analysis. 

	 In	 conclusion,	 analysis	 of	 under-five	 mortality	
over three points of time showed a decline in mortality 
among rural Scheduled Tribes during 1992-2006 period. 
The factors associated with mortality remained more 
or less same over this period. The ongoing national 
programmes on decreasing infant and child mortality 
have been focusing on educating women on increasing 
age	at	marriage,	 age	 at	first	 birth,	 and	 increasing	 the	
birth interval between two births. In addition to these, 
our	 study	 findings	 highlight	 the	 need	 for	 addressing	
socio-cultural norms towards eliminating gender based 
discrimination among Scheduled Tribes.
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