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Abstract

The socio-economic status of Indian Muslims is, on average, considerably lower than that of
upper caste Hindus. Muslims nevertheless exhibit substantially higher child survival rates, and
have done for decades. This paper analyses this seeming puzzle. A decomposition of the
survival differential confirms that some compositional effects favour Muslims but that, overall,
differences in characteristics and especially the Muslim deficit in parental education predict a
Muslim disadvantage. The results of this study contribute to a recent literature that debates the
importance of socioeconomic status (SES) in determining health and survival. They augment a
growing literature on the role of religion or culture as encapsulating important unobservable
behaviours or endowments that influence health, indeed, enough to reverse the SES gradient
that is commonly observed.
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1.

Introduction
Hindus and Muslim have cohabited in India for centuries, with Muslims ruling

most of the Indian subcontinent from the early 16th to the mid-19th centuries. However,
today, their socioeconomic condition is thought to be not much better than that of low
caste Hindus, who have a long history of deprivation (Government of India 2006).
Despite being, on average, less educated and poorer, Indian Muslims exhibit a substantial
advantage in child survival over high caste Hindus. This paper analyses this seeming
puzzle. It shows that the Muslim advantage is large, persistent, and hard to explain.
A number of recent studies document socioeconomic status (SES) gradients in
health and survival, across countries, across SES groups within country, and within
groups over time; for a survey see Cutler et al. (2006). Previous analyses of health
inequalities along ethnic or religious lines tend to start out with a differential consistent
with SES differences, as is the case, for example, with black-white differences in health
in the United States. While it has been recognised that unhealthy behaviours like smoking
or drinking may vary positively with SES (e.g. Rogers et al., 2000, p. 245), these are
seldom large enough to alter the raw differential in favour of the lower-SES group. The
case of Muslims in India is, in this respect, most unusual.
By age five, the Muslim survival advantage over Hindus is as high as 2.31%points, which is about 17% of baseline mortality risk amongst Hindus. Restricting the
comparison to upper-caste Hindus, who enjoy unambiguously higher social status than
Muslims, the differential is 1.30%-points, or about 10% of baseline mortality risk. Based
on the total number of births recorded in 2000 (Census of India 2001), and on the
proportions of high- and low-caste children born that year (obtained from representative
survey data used in this paper), this differential translates into an annual 127,955
(244,535) excess under-5 deaths amongst high-caste (low-caste) Hindus. To put the size
of this differential in perspective, consider that the more widely discussed gender
differential in under-5 mortality is 0.30%-points, which is less than a fourth of the
differential between Muslims and high-caste Hindus. The average annual rate of decrease
in under-5 mortality risk between 1960 and 2001 in India was 0.61%-points p.a., which is
about half the differential. The Muslim-Hindu survival differential is not a new or an
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isolated phenomenon. It is evident for most of the last half century and across most of
India. It has nevertheless claimed little public or academic attention. Although it is
flagged by Shariff (1995), Bhat and Zavier (2005), Bhalotra and van Soest (2008) and
Deolalikar (forthcoming), we know of no previous research that tries to explain this
phenomenon. This paper fills this gap, using microdata on more than 0.6 million children
born to about 200,000 Indian women during 1960-2006. The rest of this section
summarises our approach and findings. The data and context are described in Section 2.
Section 3 presents the first systematic profile of this seeming puzzle. Section 4 presents
the estimation methods used. Baseline results are discussed in section 5 and extensions in
section 6. Section 7 considers differences in nutritional status. Section 8 concludes.
A descriptive profiling of the religion differential yields some important insights.
More than two-thirds of the survival advantage of Muslims over high-caste Hindus is
apparent in the neonatal period (the first 30 days after birth), suggesting that explanations
of the differential may have more to do with customs, attitudes, behaviours, maternal
health, delivery and early feeding practices, and less with access to health and nutrition
after birth. Muslims exhibit lower son preference in terms of a lower sex ratio
(male/female) at birth and a smaller gender gap in child mortality. This suggests better
survival chances amongst girls as a candidate explanation of the overall Muslim
advantage, even if they also show some advantage for boys. While Muslims exhibit a
survival advantage over low caste Hindus in rural and urban areas, their advantage over
high caste Hindus is only significant in rural areas.
We find that the Muslim survival advantage apparent in the raw data is scarcely
diminished by controlling for neighbourhood effects (which we model as cluster fixed
effects),

socioeconomic

characteristics

of

the

household

(education,

wealth,

demographics) and state and cohort-specific unobservables. We specifically investigate
state-level health and development expenditure, state-level income and inequality, and
village-level health services and infrastructure, but they do not explain the religion
differential. Using decomposition techniques, we show that, in general, none of the
Muslim advantage in under-5 mortality over high caste Hindus can be explained by
characteristics. Although we identify some factors that contribute to a Muslim advantage
(such as their greater urbanisation) these contributions are more than balanced by
characteristics that favour high caste Hindus (primarily their better education). In general,
it is possible that there are omitted variables that improve survival and are inversely
correlated with SES - for example, if high SES communities drink or smoke more they
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may exhibit poorer health despite their higher SES. The layering of religion and caste in
Indian society provides us with an opportunity to investigate this possibility. We do this
by considering the extent to which the Muslim advantage over low caste Hindus (of
lower SES) is explained by the same set of characteristics. We find that less than half of
their advantage in under-5 mortality is explained. This suggests that omitted variables
that favour Muslims cut across SES groups. In other words, as Muslims have an
unexplained advantage over two groups of Hindus with little in common except for their
religion, we cannot rule out the hypothesis that attitudes and practices related to religion
cause the differential.
Since nutritional status tends to be closely tied to SES and nutritional status
predicts mortality, we also investigate community differentials in two indicators of net
nutrition, stunting and wasting, for children 0-3 years old (section 7). We find small
community differentials, especially for wasting. Stunting differences correspond to SES
differences across communities. Decomposition of these differences shows that, when
Muslims perform less well, as is the case compared with high caste Hindus, then most of
their disadvantage is explained. However, when they do better, as is the case relative to
low caste Hindus, their advantage is mostly unexplained. The latter is again consistent
with Muslims owning unobservable traits that favour health.
These findings motivate consideration of what attitudes, behaviours or
unobserved traits Muslims might have, unlocking the key to which could make an
enormous impact on average mortality rates in India. We take one step in this direction,
investigating richer specifications of the child survival model that include maternal health
and diet, mother’s employment, antenatal care, place of delivery, early initiation of
breastfeeding and indicators for endogamy and son-preference. Maternal height and nonvegetarian diet contribute significantly to explaining the Muslim advantage. Some other
variables like mother’s employment, breastfeeding and antenatal care also contribute
towards an explanation but as their effects are individually insignificant and they are
potentially endogenous, we do not put much weight on these findings. Amongst
hypotheses that we believe may hold the potential to explain the persistent Muslim
advantage but that we are unable to investigate to our satisfaction, are that Muslims enjoy
closer kinship, have a lower degree of son preference, and have healthier behaviours.
The results contribute to a recent literature in economics which finds that
socioeconomic status as a determinant of health or survival may be less important than
other factors, such as attitudes at the individual level (Fuchs 2004) or medical technology
4

and services at the aggregate level (Cutler et al. 2006). This paper extends this discussion
to incorporate the importance of culture or community. Although there is a surge of
interest amongst economists in ethnicity effects, especially in education (e.g. Fryer and
Levitt 2004, Wilson et al 2005), there remains limited research on religion effects. The
effects of religion on fertility have been analysed, for example, for India (Bhat and Zavier
2005) and historical Europe (Guinnane 2005), but there is little work on religion and
health. There is some relevant work in the sociological literature, see, for example,
Dwyer et al. (1990) who find that religion explains a substantial share of the variation in
cancer mortality rates across US counties. In their review of the sociological literature
they argue that religion effects appear to work through social disapproval of unhealthy
behaviours and the benefits of social networks.

2.

Background and Data
Muslims constituted 13.4% of the Indian population in 2001, up from 9.9% in

1951. Their total fertility rate was 3.06, as compared with 2.47 for Hindu women, a 24%
differential (Census of India 2001) and they have shorter birth intervals than Hindus
(Bhalotra and van Soest 2008). The Sachar Committee Report commissioned by the
Indian Prime Minister documents their relatively weak social, economic and educational
status (Government of India 2006, henceforth GOI). Muslims are poorer than upper caste
Hindus, especially in urban areas (GOI). They have been less educated than upper caste
Hindus for decades and while Muslim women have exhibited some catch-up, Muslim
men have not (Deolalikar forthcoming). The educational deprivation of Muslims has been
shown to drive their disadvantage in the labour market (Bhaumik and Chakrabarty 2006).
Their political representation is small relative to their population share and the areas in
which they are concentrated receive poorer public services (GOI). Overall, the SES of
Muslims is not much better than that of low caste Hindus. Yet, although there are
reserved places for the low castes in higher education, in public sector jobs and in state
legislatures, there is no similar positive discrimination in favour of Muslims. These facts
all make their relative success in averting child mortality quite remarkable.1
To investigate the mortality differential, we stack three rounds of the National
Family Health Survey of India (NFHS) conducted in 1992/3, 1998/9, and 2005/06 (see
1

In this paper, low caste Hindus refers to scheduled castes and tribes (SC, ST). There are also
castes within the Muslim community but they do not have the same history as the Hindu lower
castes and do not qualify for positive discrimination.
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IIPS 1995, IIPS and ORC Macro 2000, and IIPS and Macro International 2007). These
surveys interviewed women aged 15-49 (13-49 in NFHS-1) at the time of the survey and
obtained complete fertility histories, including the dates of live births and of any child
deaths. The surveys contain information on relevant individual and household
characteristics, and the first two rounds also include information on village characteristics
including health infrastructure. Births in the original sample occur during 1954-2006. We
restrict the sample to mothers who are normal residents in the dwelling in which they are
interviewed. We drop children born before 1960 (0.08% of the sample), as the sample
sizes are very small for these years. We right-truncate the sample to ensure that all
children analysed have full exposure to the relevant mortality risk; for instance, for
under-5 mortality, we remove children less than 60 months old at the time of interview
(17.43% of births). We drop mothers who have ever had a multiple birth (3.11% of
births)2 and mothers for whom information on caste is missing (0.38% of all births). We
also drop the 11.49% of births in the survey that occur in households of religions other
than Muslim or Hindu, and from now on refer to the mortality differential between
Muslim and Hindus as the religion-differential.3 The largest sample analysed (for
children fully exposed to neonatal risk) has 653,496 live births of 197,952 mothers.
The large samples generated by using the full history of births are an advantage
given that mortality is a rare event and Muslims are a minority group. A potential
problem with these data is recall bias in dates of birth and death, which is expected to be
greater the further back in time the event occurred. To the extent that any recall error is
similar across communities this will not matter much for our results. Moreover, Beckett
et al. (2001) find that recall error in fertility histories is not a big problem, except for
some age heaping. We allow for age heaping by defining indicators of mortality (e.g.
under-5) to include deaths in the last month (e.g. 60th). A second possible issue is that the
further back one goes in time, the more scarce and the less representative of the complete
cohorts of children in these birth years is the sample of births in the birth-history data
because only mothers younger than 50 were interviewed. This results in the early years
2

It is standard practice in the demographic literature to restrict the analysis to singletons as death
risks are many times higher for multiple births and can skew the statistics. Amongst Muslims
1.48% of live births are multiple (twin, triplet etc) and amongst Hindus the corresponding figure
is 1.29%.
3
Due to sampling design, the non-weighted share of births in households of religions other than
Muslim or Hindu is much larger than their share in the total population. When the number of
births is corrected for sampling design, the share of the other religions is closer to figures from
the population census: 4.2% of births compared to 6.1% of the population of all ages in 2001.
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including a disproportionate share of children born to young mothers.4 These mothers are
likely to be poorer and have higher fertility than the average mother of children born at
the same time. We account for this triangular nature of the data structure since we
condition on mother’s age at birth.
A potential drawback of our data is that variables are measured at the time of the
survey and not at the time of birth of the index child. This creates no problems for
variables like parental education which do not change between the index child’s birth and
the survey date. Migration is not a problem for the religion variable because the mother
carries her religion with her. However, village infrastructure changes over time and the
family’s rural/urban status can change on account of migration. We overcome this
problem by conducting the analysis for shorter samples of recent births whenever timevarying variables are included as regressors. If it were an important source of bias then
the shorter samples would alter the story (suffering much less from this bias) but they do
not.
The heights and weights of children are indicators of the child’s net nutritional
status (e.g. Micklewright and Ismail 2001). These are measured by surveyors at the time
of the survey rather than reported by the mother. They are only available for children
born 3-5 years before the survey. To render the samples in the three rounds comparable,
we restrict attention to height and weight of children aged 0-3 and exclude the states
Andhra Pradesh, Madhya Pradesh, Tamil Nadu, West Bengal, and Himachal Pradesh.
The anthropometric data are standardized by age and gender and reported as z-scores.
Sample weights included in the surveys are used to obtain summary statistics that
are representative for the all India population of mothers aged 15-49 at the time of the
survey and their children. Regressions are also weighted using these weights. The sample
we analyse changes because, for example, we drop births in the last month for the
analysis of neonatal mortality but we drop births in the last five years when we
investigate under-5 mortality. Alternatively, we are restricted to a shorter sample once we
incorporate variables like child height and weight or village infrastructure. All descriptive
statistics are, unless otherwise stated, for the largest sample analysed, which is the sample
of children fully exposed to neonatal mortality risk in the pooled sample.

4

For example, in the 1998 round, births that occur near the survey date will come
representatively from mothers aged 15 to 49. However, births in earlier years, for example 1968,
come disproportionately from women who gave birth early. This is because older mothers, for
instance age 25 in 1968, were 55 in 1998 and so excluded from the sample by design.
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3. A Profile of the Religion Differential
This section describes the religion differential in mortality and the way in which it
varies with caste, age, gender, birth order, birth year, rural/urban and state location. We
further consider whether there is a similar religion differential in height- and weightbased indicators of nutritional status. This section also summarises religion differences in
some of the explanatory variables used in the analysis.

3.1. Religion differentials in mortality

Neonatal, infant and under-5 mortality are defined as the risk of dying between
birth and the age of one month, one year, and five years, respectively. After dropping
other religions, the sample of children analysed in this paper contains 84.58% Hindus and
14.42% Muslims. Across births in the data, which span the period 1960-2006, average
under-5 mortality is 15.93% amongst low caste Hindus, 12.59% amongst high caste
Hindus, and 11.29% amongst Muslims; see Table 1. Muslims have an advantage of
2.31% points (17% of baseline mortality risk) over all Hindus. Their advantage over low
caste Hindus, at 4.64%-points (29.14%) is, unsurprisingly, greater than their advantage
over high caste Hindus, which is 1.30%-points (10.34%). The latter is the real puzzle
since upper caste Hindus are clearly better off than Muslims, whereas lower caste Hindus
are, by many indicators, worse off (Government of India 2006). For neonatal [infant]
mortality, the raw differential is 1.72 [3.06] %-points relative to low caste Hindus and
0.90 [1.31] %-points relative to high caste Hindus.
Table 1 goes about here.
The religion mortality differential by age of exposure, gender and birth order
In proportional terms, the mortality advantage with respect to high caste Hindus is
decreasing with age of exposure (Table 1): 70% of the difference between Muslims and
high caste Hindus is established within the first month after birth, and the difference
remains constant from infancy up until age five. In contrast, the Muslim advantage with
respect to low caste Hindus is increasing in age of exposure, consistent with the higher
SES of Muslims as compared with the lower castes.
Table 2 goes about here.
Averaging across the three religion groups, the under-5 survival advantage of
boys over girls is 0.30%-points. This is entirely driven by high caste Hindus amongst
8

whom the differential is 0.53%-points (Table 2). The Muslim advantage over upper caste
Hindus is greater for girl survival, even though Muslims also show an advantage in boy
survival. At birth, girls are, by nature, endowed with lower mortality risks than boys and
their advantage is eroded with age (e.g. Waldron 1983). While the Muslim advantage
over low caste Hindus increases with age for both boys and girls, the Muslim advantage
over high caste Hindus only increases with age for girls. By age five, there is no gender
difference in mortality rates amongst low caste Hindus, and girls exhibit an advantage of
0.08%-points amongst Muslims. In Section 5.1 we shall see that these patterns persist
after conditioning on other covariates. These facts are striking and consistent with
previous studies suggesting that higher caste Hindus exhibit greater son preference than
lower caste Hindus (e.g. Drèze and Sen 1997). Our data indicate that they exhibit greater
son preference than Muslims too. A lower degree of son-preference amongst Muslims
than among Hindus has been noted in other contexts in India. Muslims exhibit lower sex
ratios (boys /girls) at birth (e.g. Barooah and Iyer 2005), a smaller female deficit in
educational enrolment (e.g. Bhalotra and Zamora forthcoming) and a smaller gender gap
in height growth (Bhalotra 2008). A lower degree of son preference amongst Muslims
can illuminate the “puzzle” of interest in two ways. First, greater investments in girls in
childhood result in better maternal health in later life and this is advantageous for the
survival of both boys and girls. Second, if girls face better survival chances in Muslim
families than in Hindu families then, at any given level of maternal health, this will tend
to contribute to the overall advantage of Muslims.
Table 3 goes about here.
The Muslim/high caste differential increases monotonically with birth-order,
whereas the Muslim/low caste differential is nonlinear in birth order (Table 3). In
addition, high caste Hindus have fewer children than Muslims (Appendix Table 1),5 and
Muslim women use contraceptive methods less often than Hindus (37% versus 49.2% in
NFHS-2, IIPS and ORS Macro 2000, and 45.7% versus 57.8% in NFHS-3, IIPS and
Macro International 2007). Taken together, these patterns are consistent with Muslims
having a higher taste for fertility than high caste Hindus.
Figure 1 goes about here.

5

The appendix is available on the first author’s web site.
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The religion mortality differential across time, sector and state
The Muslim advantage is not a recent phenomenon, being apparent early in the
sample period: see Figure 1 and Bhat and Zavier (2005).6 Annual averages of religionspecific mortality rates in our survey data are subject to considerable sampling variation,
but this is smoothed when comparing decadal averages. We find a Muslim under-5
survival advantage over all Hindus of 1.91%-points (8.9% of the Hindu under-5 mortality
rate) for births occurring during 1960-70 which decreased in absolute but not in
proportional terms to 1.64%-pts (16.24%) in 1990-2001.
Table 4 goes about here.
Although the Muslim advantage over low caste Hindus is observed in both rural
and urban sectors, disaggregation by sector reveals that Muslims only do significantly
better than upper caste Hindus in rural areas (Table 4). For this reason, we investigate the
religion differential for all-India as well as for the rural sample only. The Muslim
advantage is not driven by special circumstances in one region; it is apparent in 11 of 26
states for high caste Hindus and in 19 of 26 states for low caste Hindus (see Appendix
Table 3). It is notable given our observations regarding religion differences in son
preference that the Muslim advantage is least visible in the East and the Northeast, where
Hindus have more matriarchal societies.

3.2. Religion differentials in nutritional status

Stunting and wasting are commonly used indicators of nutritional status for
children under the age of five. The first refers to height-for-age and indicates cumulative
retardation of growth, and the second refers to weight-for-height, which reflects
contemporaneous insults to health (e.g. Martorell and Habicht 1986). Following WHO
conventions, both indicators are defined as equal to one if the child is more than two
standard deviations below the NCHS reference population median.7 Stunting and wasting
have been shown to predict mortality at the individual level (e.g. Katz et al. 1989)
6

Their Table 6, p.389 reports the relevant means from the National Sample Surveys of 1963/4
and 1965/6, the Sample Registration Survey of 1979, Census 1981 and 1991, and the National
Family Health Surveys (NFHS) of 1992/3 and 1998/9. In this paper, we use the NFHS surveys
for 1992/3, 1998/9, and 2005/6, which contain information on births and child deaths over a span
of 42 years. While data on mortality from surveys such as the NFHS can be subject to large
sampling errors, SRS and Census data are not likely to suffer from this problem. The religion
difference investigated here is apparent in these other data sets.
7
The U.S. National Center for Health Statistics (NCHS) standard, recommended by the World
Health Organization (WHO) until recently, was the standard used to produce the z-scores
provided in the first two NFHS waves.
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although, at the population level, we may see low nutritional status coexist with high
mortality (e.g. Klasen 2003).
Table 5 goes about here.
The average child’s height-for-age and weight-for-height is below the reference
population median in each of the three communities (Table 5). Height outcomes are
particularly poor: the average low caste Hindu child is stunted, the average Muslim child
is almost so, and even the average high caste Hindu child is 1.8 standard deviations
below the reference median. Stunting rates are 52.0%, 46.7%, and 43.9% respectively.
Indian children fare better in terms of weight for height, with wasting rates at 20.3%,
16.9% and 17.3%. The ranking of the three communities by stunting is consistent with
their SES ranking. Muslims exhibit slightly lower wasting rates but the differential with
respect to high caste Hindus is small.8 Overall, we do not see a clear Muslim advantage in
nutritional status the way we do in survival. Disaggregation by gender reveals no boy-girl
differences amongst Muslims and low caste Hindus (Table 6). However, amongst high
caste Hindu, girls are shorter than boys. This is a further indication of son preference
being most marked in this relatively well-off group. The findings here suggest that
mortality is not systematically related to other indicators of health. In particular, although
the incidence of malnutrition by a cumulative indicator (height) is lower amongst
children in the higher SES group (Hindus), they are nevertheless more likely to die by the
age of five. This echoes the contrary patterns of malnutrition and mortality in
comparisons of sub-Saharan Africa and South Asia (e.g. Klasen 2003).
Table 6 goes about here.
To summarise, variation in community differences in survival by age of exposure
suggests that they may be related to maternal health, and community differences in
survival by birth order and gender indicate that at least some of the high caste Hindu
disadvantage may stem from their stronger preference for sons. Moreover, the Hindu
disadvantage increases with the child’s birth order and is particularly large for children of
birth order four or more. Community differences in nutritional status are much smaller
than community differences in survival. Muslims have no advantage with respect to
stunting (height) and only a small advantage with respect to wasting (weight).

8

Regressions of disease probabilities on parental education and indicators for caste and religion
suggest that Muslim children are significantly more prone to fever and, in urban areas, also to
diarrhoea (in the two weeks before the survey) than are Hindu children; see Bhalotra (2009).
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3.3. Religion differences in the independent variables

All-India means of variables used in the analysis by religion are in Appendix
Table 1. Some relevant religion differences are summarised here. The sex ratio
(male/female) at birth is lowest amongst Muslims, and this difference is marginally
statistically significant in relation to high caste Hindus. High caste Hindu mothers and
fathers tend to be the most educated. Muslims are more educated than low caste Hindus.
Muslims are more urbanised than (all) Hindus and (not shown in these descriptive
statistics) their poverty rate relative to Hindus is higher within urban areas than within
rural areas (GOI, p. 153). In this way, inequality in SES between Muslims and Hindus
appears to be lower in rural areas. The higher fertility of Muslims has the consequence
that the average child is of higher birth order but it also exerts compositional effects
associated with Muslim children being born, on average, to older mothers and later in
(calendar) time. Overall, the standard (socioeconomic) predictors of mortality risk do not
favour Muslims even if some compositional effects do.
Since Muslims are unevenly distributed across the Indian states, we considered
the state-level relationship of religion and mortality. States with a higher proportion of
Muslims appear to have lower under-5 mortality, although this may be a composition
effect, with the lower mortality risks of Muslims driving the state average (Appendix
Figure 1). The analysis to follow allows for compositional effects by including state fixed
effects and trends.

4. Methods
Using individual data on more than half a million births, we estimate a religion
effect conditional upon child characteristics, family socioeconomic status (SES), state
fixed effects, cohort fixed effects and state-specific trends.9 For this purpose, we use
religion and caste specific logit models of the form:
(1)

Mi* = Xi’ θ J+ ui;
Mi=1 if Mi*>0 and Mi=0 if Mi*≤0

Mi is an indicator that takes the value 1 if child i dies before the reference age and 0
otherwise. The reference age is either one month (neonatal mortality), 12 months (infant
mortality), or five years (under-5 mortality). The vector Xi contains gender, birth order
(whether born second, third, or fourth or above), birth month and birth year of the child,

9

Alternative specifications with, for example, neighbourhood effects are discussed in Section 6.
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categories for the age of the mother at the birth year of the child,10 rural/urban location of
the household, dummies indicating the educational levels of the mother and father, birth
cohort dummies, state dummies, and state specific linear time trends. The latter variables
will pick up trends in medical technology and information concerning health and health
behaviour. The u term denotes errors, assumed to be logistic, independent of the
covariates, and independent for children in different neighbourhoods (but not necessarily
for children in the same neighbourhood); θ J are three vector of parameters to be
estimated – we allow for separate parameters for each of the three groups (J = Muslims,
High caste Hindus, or Low caste Hindus). This way, we allow for the effects of
characteristics on mortality to be different by community.
The Hindu-Muslim gap is then decomposed to isolate the share due to differences
in the independent variables across communities and this is done separately for low and
high caste Hindus. In the baseline model, SES is captured by the education of both
parents, mother’s age at birth which also indicates the stage of the lifecycle; birth order
which will also capture differences in risk exposure due to biological factors or fertility
preferences, and the extent of sibling competition for resources; and rural location.
Since the essence of the paradox is that mortality rates by religion exhibit an
“SES-reversal”, it is important that we control sufficiently well for SES. We therefore
will also present extensions that incorporate family assets and health infrastructure at the
village and state level (Section 6). Since the religion effect persists, we attempt to identify
which of some candidate attitudes or behaviours might drive it by including proxies for
these in the model. To check if the Muslim advantage evident for child survival also
shows up for indicators of nutritional status, we estimate similar models replacing the
indicator for mortality with indicators for stunting and wasting (Section 7).
The decomposition uses an extension of the Blinder-Oaxaca technique that is
appropriate for binary models (Fairlie 2006, Jann 2006).11 The average difference in the
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Maternal age at birth and birth year are potentially endogenous if fertility is endogenous.
Bhalotra and van Soest (2008) estimate a structural model for neonatal mortality that endogenises
these variables. We also estimated their structural model (for the case of neonatal mortality), and
found similar results to those presented here. In addition, we found that in our under-5 mortality
baseline model, removing maternal age at birth from the regression makes no substantial
difference to the size of the religion differential or to its persistence in the decomposition
analysis.
11
Despite the popularity of the Blinder-Oaxaca approach, there are few decomposition exercises
for non-linear models; exceptions include Fairlie (2006) and Bauer et al. (2007).
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child mortality rate of the Hindu community H and the Muslim community M can be
expressed as:

( 2)

Y −Y
H

M
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)
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with H indexing Hindus (either low- or high caste) and M indexing Muslims.
Y J (J=H,M) is the average probability of child death at the relevant age, X iJ is the row

vector of independent variables of observation i in group J, θˆ J is a vector of logit
coefficient estimates including an intercept and N J is the number of observations in group
J. The first term in Eq. (2) is the mortality differential which we would see given the

different characteristics of the two groups if Muslims behaved like Hindus (i.e. with
parameters set equal to θˆ H for both groups). It is an estimate of the extent to which the
gap would close if Hindus were assigned the characteristics of Muslims. We could just as
well estimate this term forcing the responses of the two groups to be represented or
“benchmarked” by the parameters of the Muslim equation, θˆ M . We present both
estimates. The second term in equation (2) picks up the residual or “unexplained”
variation in mortality between the two groups. This may be interpreted as reflecting
group-specific cultural norms, information, discount rates, attitudes or indeed any omitted
variables.
The characteristics effect can be further decomposed into contributions of (groups
of) covariates. For this purpose, it is necessary to match observations from both groups to
obtain samples of similar sizes. Since decomposition results are potentially sensitive to
the matching procedure, 100 low- or high caste Hindu samples were drawn randomly to
be matched with the (smaller) Muslim sample, and the reported results are means across
simulations. Moreover, for the contribution of each variable, the order of regressors in the
equation matters since the contribution of each characteristic is calculated conditional on
the contribution of the previous ones (Fairlie 2006, p.4). This potential arbitrariness is
minimised by randomising the ordering of the independent variables in each replication
and reporting the average results thus obtained.12 The detailed decomposition is not
12

The total characteristics effect is neither sensitive to the choice of sample to be matched with
the smaller group, nor to the order of covariates. We have experimented with different matched
samples and orders of covariates to check the robustness of our baseline results to these two
sources of arbitrariness. Using different subsamples of the larger group has almost no effect on
the detailed decomposition results. Changing the order of covariates affects the results of single
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sensitive to the choice of the omitted category for dummies included in the model
(Oaxaca and Ransom 1999).

5. Results
5.1. Religion differences in the parameters of the mortality equation

Logit estimates for under-5 mortality are in Appendix Table 5 and the
corresponding estimates for neonatal and infant mortality are in Appendix Table 4.
Consistent with the biological advantage of newborn girls, they have a significant
neonatal survival advantage in all three communities, which is smallest amongst high
caste Hindus. By the age of five, the advantage of girls is eroded in every community and
amongst high caste Hindus it changes into a significant disadvantage. Under-5 mortality
odds tend to be lowest for first-borns and then to increase with birth order, though less
steeply for Muslims. This is different for neonatal and infant mortality; particularly for
neonatal mortality, the mortality chances are lower for the second and third child than for
the first child. Note that the estimated birth order effects are purged of the (correlated)
effects of maternal age at birth since this is included in the equation. Results for gender
and birth order tie in with long-standing evidence of greater son-preference and lower
desired fertility amongst high caste Hindus, confirming findings reported in Section 3.1.
Mortality risk tends to decrease monotonically with mother’s age at birth until age
25 (for high caste Hindus) or later. Children born in March and October/November, when
temperatures are more moderate, tend to have better survival chances. These effects are
strongest in the low caste group, possibly indicating that vulnerability to the
epidemiological environment is positively associated with poverty. The beneficial effects
of parents’ education increase with child age, consistent with an increasing role for
environment and care in the survival technology. In general, the effects of paternal and
maternal education are similar across the three groups. As is commonly found, the
coefficients on mother’s education are somewhat larger than on fathers’ education,
possibly because mothers are the principal care-givers.13
The disadvantage associated with living in a rural area is similar across
communities although it is a bit smaller amongst high caste Hindus. State of residence is
a more significant determinant of mortality amongst Hindus than amongst Muslims. The
decompositions. However, when averaging over 100 replications, as we do in this paper, there is
very little difference over 10 different sets of 100 replications (details available upon request).
13
An alternative explanation with our sample design might be measurement error in the education
of the father, since this information is obtained from the interview with the mother.
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year dummy coefficients, which are jointly significant in all regressions, suggest that low
caste Hindus have experienced the smallest improvement in survival over time, and
Muslims the largest. State-specific linear trends are jointly significant for the two Hindu
groups at any reference age, but they are only significant for under-5 mortality amongst
Muslims. Overall, there is significant between-community variation in state-level fixed
effects and state-specific trends.
5.2. Baseline Decomposition Results

In this section, we present decompositions of the mortality differentials between
Muslims and high- and low caste Hindus for each mortality indicator. Estimates for
under-5 mortality are in Table 7 (whole sample) and Appendix Table 8 (rural sample).
Estimates for neonatal and infant mortality are in Appendix Tables 6 and 7, respectively.
The discussion will mostly focus on under-5 mortality where the paradox is most
pronounced, but the essential conclusions are similar for neonatal and infant mortality.
Results are benchmarked first on one parameter set (the Hindu sample estimates θˆ H ) and
then on the other (the Muslim sample estimates θˆ M ). Some of the results are sensitive to
the choice of benchmark, but the overall conclusions of the analysis are not.
Table 7 goes about here.
Muslims versus high caste Hindus

Differences in average characteristics between the communities predict a Muslim
disadvantage relative to high caste Hindus of 0.36%-points, explaining none of the 1.34%

points advantage that Muslims exhibit. The characteristics that drive the predicted
advantage of Hindus are their better parental education and the direct effect of their lower
fertility, expressed as lower average birth order. Muslims gain some advantage over
Hindus on account of their greater urbanisation and two indirect effects of their higher
fertility. First, the average Muslim child is born later in calendar time, which means she
benefits from secular improvements in medical technology and institutional quality, and
second, Muslim mothers are, on average, older at birth. State-specific trends also show
some favour for Muslims.14
Overall, the decomposition shows that compositional advantages of Muslims on
account of their location or their higher fertility are overwhelmed by the effects of their
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This is for the case where high caste Hindus are the reference group. This result reverses when
Muslims are the reference group; the other results remain similar; see Table 7.
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lower levels of education. The substantial survival advantage that they exhibit therefore
remains a puzzle with the current (conventional) specification.
Muslims versus low caste Hindus

So as to detach omitted variables correlated with SES from religion and gain a
better understanding of the role of SES versus religion (i.e. unobservables associated with
religion), we also compare Muslims with low caste Hindus. As discussed earlier, high
caste Hindus are distinctly better off than Muslims but Muslims are, by many indicators,
better off than low caste Hindus (Government of India 2006). The decomposition shows
that only about a third of the Muslim advantage over low caste Hindus can be explained
by the more favourable characteristics of Muslims.15 This is consistent with the
hypothesis that Muslims have an unobservable trait that is heath-improving.
Isolating the rural sample

Although the all-India decomposition showed that their greater urbanisation
confers an advantage upon Muslims, we observed earlier that the Muslim advantage over
high caste Hindus is only significant in the rural sample (Section 3). We therefore repeat
the decomposition isolating rural households. In general, characteristics again completely
fail to explain the Muslim advantage. The closest we get is that in the comparison with
high caste Hindus that uses θˆ H rather than θˆ M , birth-year, state effects and state trends
are able to explain 10.6% of the Muslim advantage (Appendix Table 8).

6. Extensions

The previous section shows that upper caste Hindus suffer lower survival rates for their
children despite having better (for survival) characteristics and this suggests omitted
variables correlated with religion. We now extend the covariates in the hope of
identifying relevant omitted variables. Is the religion effect an effect of the family’s
religion or is it an effect that operates through the local community? Might the controls
for family SES used so far be insufficient? Might Muslims live in states or villages with
15

In contrast, about 56% of the high caste Hindu advantage over low caste Hindus is explained
by differences in the same covariates (results are available upon request). Two points are worth
noting. First, covariates explain more of the high/low caste differential than of the Hindu/Muslim
differential, reinforcing other indications that Muslims have some advantage in survival that is
unobservable in our data. Second, covariates do not completely explain the caste differential. This
is consistent with unmeasured differences in SES between the high and low castes but
discrimination against low caste households may also contribute. Indian folklore is rich with tales
of low caste households being denied access to the village well and it is entirely plausible that
low caste households have more limited access to health services.
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better public health facilities? What behaviours might Muslims have that favour survival?
In the next section, we consider whether there is any similar unexplained variation in
community differences in anthropometric indicators that favours Muslims.

6.1 Neighbourhood Effects

There is a growing recognition of the importance of neighbourhood or local
community in determining individual outcomes conditions (e.g., Madise et al. 1999, Diez
Roux 2001, Kabir et al. 2003). Child health, for example, may be influenced by
neighbourhood through common cultural beliefs and practices regarding food and
hygiene for mothers and children, differential access to infrastructure or health services,
or exposure to different environmental. To investigate the possible conflation of religion
and neighbourhood effects, we estimate a model with neighbourhood fixed effects.
Incorporating such effects is possible because the data are stratified into local clusters;
they contain 8620 clusters with within-cluster variation in under-5 mortality; 1274
clusters had no variation. The average cluster has 52 children. The fixed effects logit
model is estimated using the conditional maximum likelihood estimator of Chamberlain
(1980). This estimator requires a large number of clusters but remains consistent if the
number of children per cluster does not tend to infinity, which is important in our case
since the number of children in many clusters is quite small. The estimator does not give
consistent estimates of the separate local neighbourhood effects and can therefore not be
used for the decompositions. We therefore only consider models for the pooled sample
with first order religion/caste effects, not separate models for the three groups.
Detailed results are in Appendix Table 9, for otherwise identical models with and
without neighbourhood effects. Conditional upon the covariates listed above, relative to
high caste Hindus, the odds of a Muslim child dying before the age of five are 0.848 (tvalue on the corresponding coefficient: -7.77) and 0.850 (t-value -5.93) in the models
without and with neighbourhood effects, while the odds of a low caste Hindu child dying
are 1.128 (t-value 7.82) without and 1.166 (t-value 8.91) with cluster effects. It is striking
how insensitive this conditional distribution of risk across communities is to controlling
for cluster effects. This implies that the religion effects we find are effects of the religion
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of the family and not indirect effects of factors correlated with the share of Muslims in
the local community.16

6.2 Household wealth

So far we have controlled for socioeconomic status using father’s and mother’s
education (and the mother’s age at birth and birth order, which proxy the stage of the
lifecycle and the number of dependents). This may be insufficient if Muslims are
systematically wealthier than Hindus for a given educational level, for instance, because
they own more physical capital. We therefore control for ownership of assets.17 Wealth is
endogenous if omitted regressors such as ability and social connections influence both
wealth and mortality or if mortality, by influencing investments in children, determines
investments in physical capital. This is why we did not include it in our baseline models.
The NFHS contains information on a range of assets owned by households at the time of
the survey only. We therefore restrict the estimation sample to children born no more

than 10 years before each survey. The equation is estimated for under-5 mortality risk, so
the sample is further restricted to remove children who have not yet been exposed to this
risk for the full five years. 18 Following the method popularised by Filmer and Pritchett
(2001), we use the first principal component of a set of assets to create an indicator of
wealth and include in the model dummies for the quintile of the wealth distribution that
the individual household falls into.19
Children face significantly lower odds of dying as they move beyond the second
quintile of the distribution. The extended decomposition shows that wealth contributes to
explaining the Muslim survival advantage over low-caste Hindus but makes no
contribution to the Muslim-High caste mortality differential. In this smaller, more recent

16

Indian women sometimes migrate to their maternal home for a few months to give birth. This
will lead to local community being measured with error. However, the measurement error would
have to be systematically different between Muslims and Hindus to deliver a bias. For example, if
migrating Muslim women systematically moved at birth to areas with better facilities and/or
Hindu women systematically moved at birth to areas with worse facilities than in the areas they
live in at the time of the survey, then the Muslim advantage in child survival could be an artefact
of the data. We feel this is not very plausible.
17
Assets and income appear in reduced form models of health (Strauss and Thomas 1995).
18
We also considered the contribution of wealth to explaining the Muslim advantage in neonatal
mortality amongst children born no more than five years before each survey. Wealth does not
explain any part of this differential. Results are available upon request.
19
Specifically, we use a PCA index based on dummies for ownership of a radio, fridge, bicycle,
motorbike, car, television, and whether the household has electricity, flush toilet, or pit toilet.
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sample, the overall contribution of characteristics to explaining the Muslim advantage is
even more negative than in the full sample (Appendix Tables 10A and 10B).

6.3 Public services

The baseline decomposition (Table 7) showed that (later) year of birth favour
Muslim children relative to high caste Hindus. It seems plausible that this reflects secular
improvements in survival associated with the quality and spread of medical facilities,
health awareness and overall prosperity. These same factors may also explain the higher
mortality risk associated with rural areas, and some of the inter-state variation in
intercepts which we capture with state dummies. We investigate this for under-5
mortality by looking at the effects of (log) real per capita state expenditure on health and
development projects, controlling for (log) real state income per capita and for rural and
urban income inequality using Gini coefficients.20 We add to equation (1), for under-5
mortality, a vector of these state-level variables. These data are only available for the 15
larger Indian states, which account for more than 95% of India’s population, but result in
a loss of about 15.5% of observations because women in smaller states are over-sampled
in the NFHS design. We find that state expenditure and income are insignificant but that
rural inequality increases child mortality amongst Muslims and high caste Hindus.
Together, the state-level variables make no significant contribution to explaining the
mortality differential (see Appendix Tables 11A and 11B).
Since public expenditure may not be evenly distributed across villages and
increases in expenditure do not directly translate into effective improvement in services,
we also consider indicators of the availability of health facilities at the village level. This
information was only collected for rural areas in the first two rounds of the survey. Since
the data in these two rounds are not to be strictly comparable,21 we use only NFHS-2 for
this exercise. As facilities are recorded only at the time of the survey, we keep children
born no more than six years before the interview. This makes it hard to analyse under-5
mortality and allow 5 years exposure and so this analysis is conducted only for neonatal
and infant mortality (Appendix Tables 12A, 12B and 12C). Given the short time-span
and some fairly small state-specific samples, we drop the state-specific time trends but,
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The effects of these variables are identified because the model includes state specific trends
rather than interactions of state and time dummies.
21
For example, some unexpected patterns appear when comparing these data, such as a seeming
reduction in the percentage of villages with a hospital or a clinic between NFHS-1 and NFHS-2.
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otherwise, the estimated model is as in equation (1), with added village-level regressors.
In this sample, the Muslim survival advantage over high caste Hindus is not significant in
the raw data. However, even equal survival chances of these groups represent a “puzzle”
because differences in the characteristics of the two groups predict a Muslim
disadvantage of up to 0.77%-points (column 7, Appendix Table 12B).
The added village variables are the log of the village population, indicators for an
all-weather road, a pharmacy, a mahilamandal (women’s council), an anganwadi
(community childcare centre), a primary health centre, a primary health sub-centre, a
hospital, and dispensary or clinic.22 The contributions of the village variables to
explaining the differential are insignificant even if some are large in magnitude. This was
anticipated by our estimates with fixed village effects on the pooled sample; see section
6.1. Using more aggregated variables that are comparable in NFHS-1 and NFHS-2, and
thus using both datasets, we similarly found no systematic evidence of differential access
to health services after controlling for village size in Bhalotra et al. (forthcoming).

6.4. Maternal health, diet, preferences, behaviours, kinship

We observed in section 3 that more than two-thirds of the survival advantage of
Muslims over high-caste Hindus is realized in the first month of life. This suggests that
explanations of the differential may be related to customs, attitudes, behaviours, maternal
health, delivery and early feeding practices. In this section, we attempt to incorporate
these variables in the analysis. We describe the rich set of indicators used, then explain
why they are relevant, present descriptive statistics, discuss the limitations of the data,
describe the specifications employed and then proceed to summarise the results.
We use indicators for whether the mother completed antenatal care (i.e., whether
she had at least three antenatal checks, one anti-tetanus injection, and one course of iron
tablets); gave birth at home, a private facility or a public facility; whether she ever
breastfed and if she did, whether she initiated breastfeeding within two or 24 hours;

22

For neonatal mortality, these variables are only jointly significant in the Muslim regression. For
infant mortality, the only individually significant variables are the presence of a mahilamandal,
which is correlated with higher infant mortality amongst low caste Hindus, most likely due to
reverse causality going from higher mortality to the establishment of this type of centre, and the
availability of an anganwadi, which is correlated with lower mortality amongst Muslims. At face
value, this suggests that health facilities do not help much in preventing mortality. Alternative
explanations for our findings are that the presence of facilities measures actual access to health
services with error (e.g., because of poor quality or social exclusion, or high costs) and that
reverse causality biases the estimated coefficients downwards.
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whether she has low BMI (<18.5)23; her (log) height; whether vegetarian; her
employment at the time of the survey and whether any employment is outside the home;
indicators for endogamy (whether married to a relative and whether to a blood relative) as
a proxy for kin networks; and her degree of son preference derived from her reported
ideal family composition - our index for son preference in fertility is the deviation of the
reported ideal sex ratio of births (male/total children) from the sample average of the
ideal sex ratio reported by families with the same number of children.
Antenatal care, place of delivery and breastfeeding are established inputs to child
health. There is evidence of intergenerational health transmission so that mothers who
have low BMI or short stature are more likely to have children with a poor health
predisposition (e.g. Osmani and Sen 2003, Bhalotra and Rawlings 2009). In general it
does not seem likely that a vegetarian diet of the mother is harmful to child health but
maternal anemia is highly prevalent in India and impacts upon the child. It is relevant to
the fact that high caste Hindus are much more likely than Muslims to be vegetarian.
Mother’s employment suggests itself because Hindu women are more likely to do nondomestic work than Muslim women. Mother’s time is an important input to child health
as time away from the labour market can be spent, for example, seeking antenatal care,
reacting quickly to symptoms of infection, taking children to faraway clinics. Bhalotra
(2009) finds that mother’s employment (in agriculture or informal work) is associated
with less healthy behaviours and an increase in infant mortality. If Muslims practice
greater endogamy and have stronger kin networks then they may be better placed to avoid
child death in difficult times. Endogamy is associated with lower marriage payments and
the perception of the girl child as less of a burden, as well as with the availability of
extended care for the mother and the newborn child from the natal family (e.g. Robinson
2007). It may also make for better information sharing amongst women, and stronger
insurance networks.
In section 3, we provided evidence suggesting that Hindus exhibit greater son
preference than Muslims in India. This can influence mortality risk in two ways. If son
preference is associated with excess girl mortality, this will exert a compositional effect
upon the average mortality rate. Son preference may also have a causal effect on infant
mortality that operates through maternal health. If son preference is a persistent
community trait then the neglect of girl children a generation ago may explain poor
23

The indicator for low BMI is interacted with an indicator for being pregnant at the time of the
interview since BMI clearly tends to rise through pregnancy.
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maternal health today. Basant (2007) suggests that the Muslim advantage may be due to
household allocations to girls and boys being more equal, and more favourable to
pregnant mothers in Muslim than in Hindu households. Given evidence that adult height
is predominantly influenced by childhood conditions (Bozzoli et al. forthcoming), trends
in adult height for birth cohorts 1956-86 in India are also consistent with this assertion.
Over this period, Muslim women gained height significantly faster than Hindu women,
while Muslim men grew more slowly than Hindu men (Bhalotra 2008).
The means of the variables capturing maternal health, diet, preferences,
behaviours, and kinship in our extensions are reported in Appendix Table 1. Comparing
the means across the three groups shows why these variables may be useful in explaining
the religion differentials. Compared with Hindu women, Muslim women in India tend to
be taller, are less likely to have low-BMI (with respect to low caste Hindus), more likely
to have a non-vegetarian diet, less likely to work, and especially so for work outside the
home, more likely to be married to relatives and to express lower son preference.24
Incorporating these variables has the following limitations. First, some of them
are potentially endogenous, for example, mother’s employment and breastfeeding,
making it difficult to interpret their coefficients. Second, some vary over time and
therefore across siblings but are only recorded at the time of the survey, forcing us to
limit the sample to recent births, thus limiting the precision with which their effects can
be estimated. The variables that are or can be assumed time-invariant are mother’s height,
vegetarianism, son preference and endogamy and, for these, we use the full birth
histories.25 Third, our indicators for variables like son preference and endogamy are at
best partial representations of the underlying variable that we would like to model. With
these caveats in mind, we proceed to investigate whether one or more of these variables
hold the key to the Muslim advantage.
Using the full sample of births and pooling NFHS2 and NFHS3, we include the
time/sibling invariant variables, height, vegetarianism and son preference along with the
standard regressors in the baseline model (Appendix Tables 13A and 13B).26 We then
restrict the sample to the latest birth of the respondent if this precedes NFHS2 by at most
24

Some of these variables are analysed in detail in Bhalotra et al. (forthcoming) where we use just
the first two rounds of the NFHS.
25
Subjective son preference measures may be rationalised ex post and so vary within mother by
parity. However, our measure is expressed in deviations from the parity-specific sample average.
26
Ideal sex ratio is missing for 17% of observations. We replace missing values with the parityspecific community average (implying the deviation from the ideal ratio is set to zero).
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3 years or NFHS3 by at most 5 years, and estimate the effects of sibling-varying antenatal
care, delivery, breastfeeding, BMI, and mother’s employment (Appendix Tables 14A and
14B). We do not use NFHS1 because it has no data on height, vegetarianism or BMI.
However information on endogamy was only gathered in NFHS1, forcing us to estimate
its effects separately, using all births in this one round. For the long samples, we use
under-5 mortality and, for the sample of latest births, neonatal mortality. As discussed
earlier, we cannot model under-5 mortality on a 3 to 5 year sample and adequately allow
for full exposure to the risk of under-5 mortality.
We find some evidence, in some communities, that childhood mortality risk is
elevated when the mother has a vegetarian diet, had low BMI when pregnant at the time
of the survey, is of short stature, has employment outside the home, exhibits failure to
complete antenatal care, or did not breastfeed the index child. In addition, we find that the
mortality risk for a female child is higher than for a male child when their mother exhibits
higher son preference. Place of delivery and timing of breastfeeding have insignificant or
unexpected effects that suggest an omitted variable bias. The sample of births for which
antenatal care, breastfeeding and place of delivery variables were collected is
comparatively small and, probably for this reason, most of the contributions calculated in
the corresponding decomposition have low significance. Therefore, we do not put too
much weight on these findings. Indeed, the variables included in this specification can
only account for up to 12% [44%] of the Muslim advantage over high [low] castes.
However, a significant contribution of maternal work emerges when considering the
Muslim advantage over low-caste Hindus, and breastfeeding practices appear to play a
significant role in accounting for the Muslim advantage over high castes. Maternal height
and vegetarian diet contribute significantly to explaining the Muslim advantage in under5 mortality, especially with respect to high caste Hindus. Our measure of son preference
tends to reinforce the puzzle because, although it contributes to lower female mortality
amongst Muslims, it contributes even more to lower male mortality amongst Hindus. All
in all, including maternal height, diet, and son preference in the analysis allows us to
account for up to 46% [52%] of the Muslim advantage over high [low] castes.27
The data confirm that Muslims marry relatives more often (see Appendix Table
1), but children of marriages between relatives tend to suffer higher death risks (see
Appendix Table 15A), so that taking endogamy into account reinforces the puzzle (see
27

We also estimated a specification including indicators for the mother consuming alcohol and
tobacco. These variables do not contribute to the differential.
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Appendix Table 15B). This is not surprising, since endogamy may be capturing much
more than close kinship. Consanguinity is often found to be positively correlated with
higher child mortality, although the evidence is mixed and little is known about the
respective role of genetic, socio-demographic, and economic factors when a correlation is
observed (Dorsten et al. 1999). The data needed to identify stronger support networks
amongst Muslims are not available to us but this would be a fruitful avenue for future
research. A recent study finds some evidence of separate social interactions amongst
Muslims and Hindus in rural Bangladesh (Munshi and Myaux 2006).
To summarise, except for maternal vegetarian diet and height, controlling for
household wealth, access to health services and public infrastructure, and a range of more
unconventional variables pertaining to the mother’s health, attitudes and behaviours
makes, if at all, a small contribution to understanding the puzzle of why mortality among
children of Muslims is lower than among children of high caste Hindus. To some extent
this is no doubt because the proxies available for health, attitudes and behaviours are
partial and not immune to endogeneity issues. We expect that the real weight of these
variables is considerably greater than we estimate.

7. Nutritional Status: Stunting and Wasting

Community differences in anthropometric deficits were described in section 3.
The set of regressors is as in equation (1) although we do not include state-specific trends
because this sample is relatively short, consisting of three years for each of the three
survey rounds. The logit estimates are in Appendix Table 16, and decomposition results
in Tables 8 and 9 below. For stunting, the ranking of communities is consistent with their
SES. The decomposition shows that between 75 and 94% of the high caste Hindu
advantage over Muslims is due to differences in characteristics (Table 8).
Table 8 goes about here.

The characteristics that favour high caste Hindus are parental education, birth order, and
month of birth, and their advantage is only partly offset by a Muslim advantage on
account of urbanisation, birth year, and state of residence. The Muslim advantage over
low caste Hindus is more enigmatic: only 29% of the differential in stunting is explained
by differences in characteristics. Mother’s education, age at birth and birth year
disadvantage lower caste Hindus and overwhelm factors that disadvantage Muslims,

25

namely, higher birth order, distribution of month of birth and father’s education.28 Thus
there appear to be omitted variables specific to Muslim children that favour their height
performance relative to low caste Hindus. When Muslims do worse, as is the case
compared with high caste Hindus, then most of their disadvantage is explained. However,
when they do better, as is the case relative to low caste Hindus, their advantage is
unexplained. This is consistent with our earlier finding that the Muslim community has
some unobservable traits that favour health.
Table 9 goes about here.

Now consider wasting, the indicator on which Muslims do relatively well.
Although wasting amongst Muslims is lower by 0.40%-points, differences in
characteristics suggest it should be higher by up to 0.56%-points, compared with high
caste Hindus, who are favoured again by better parental education and lower birth order.
Muslims do better than the low caste group but at most 20% of their advantage is
explained by characteristics and this rests upon unobservables captured by the state
dummies (Table 9). So Muslims show an unexplained advantage relative to both castes of
Hindus in avoiding low weight-for-age just as they do in avoiding mortality.

8. Conclusions

Our main purpose in this paper has been to highlight, describe and analyse the
hitherto neglected fact that Muslims in India have better health outcomes than Hindus.
This religion differential is much larger than the more widely recognised gender
differential in child survival in India and it appears to have persisted for decades. We
have estimated a range of specifications and identified some factors that endow Muslims
with an advantage in health and survival but their lower SES and, in particular, education,
tends to dominate so that conventional variables can explain none of the Muslim
advantage over high caste Hindus and, typically, less than half of their advantage over
low caste Hindus (see Table 10). We show that the religion differential is unchanged if
we control comprehensively for characteristics of the villages or towns in which
households of different religions live. Of all the more unusual variables we have
experimented with, non-vegetarian diet and height alone appear to be significant
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In this short sample, Muslim fathers are less educated than low caste Hindus. This is a
reflection of the more rapid educational progress of low caste as compared with Muslim men over
time. In contrast, Muslim women have advanced fairly rapidly (see Deolalikar, forthcoming).
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contributors to the Muslim advantage over high-caste Hindus, with non-vegetarian diet
explaining over a third of their advantage in under-5 mortality.
Table 10 goes about here.

Potential explanations of the Muslim advantage include their stronger social
networks, which may be accounted for by their marriage culture and their minority status
in India; their healthier behaviours, some of which are associated with religion; and their
lower son preference which, amongst other things, may explain the better health of
Muslim mothers. Personal hygiene amongst Muslims is dictated by the requirement to
wash before prayer combined with the rigour of praying five times a day and while we do
not have the data to analyse this, historical records suggest the importance of simple
hygiene in lowering mortality when mortality is primarily caused by infectious disease
(e.g. Miller 2008). Muslims appear to enjoy closer kinship than Hindus, of which
endogamy is but one expression. Stronger kinship tends to result in better social networks
that may influence child mortality through, for example, the sharing of information or
child care amongst women (e.g. Robinson 2007). The data at hand allow us to investigate
the role of several aspects of behaviours around birth (antenatal care, place of delivery,
and breastfeeding practices), one aspect of marriage culture (endogamy), and of one
proxy for son preference based on the self-reported ideal sons to total children ratio.
These do not shed more light on the puzzle at hand, but further research is needed to rule
out the possibility that this lack of evidence is due to data limitations.
In particular, we find indirect evidence that lower son preference amongst
Muslims may be part of the explanation. Indeed, we find that, in a plain logit model of
neonatal or infant mortality, the survival advantage of the female child is higher amongst
Muslims than high-caste Hindus, whilst, in a logit model explaining under-5 mortality,
the risk associated with being a girl is only significant amongst high castes. Furthermore,
the sex-ratio at birth is higher amongst high-caste Hindus,. Finally, Muslim women are
found to have higher stature, which in part captures better health.
The evidence points to the importance of early life factors - factors that influence
child health by the first month of life. It is therefore plausible that Muslims not only have
(observed) better survival chances of newborn children but that they experience, for the
same reasons, (unobserved) lower risks of foetal death. This would contribute to
explaining the higher fertility of Muslim women which, so far, has been explained in
terms of higher desired fertility and greater aversion to the use of contraception.
However, selection may turn this around. If poverty (SES) dominates in the risk of foetal
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loss and Muslims are in fact more likely than upper caste Hindus to suffer it then,
assuming that it is the frailest children who die in utero; the average live birth amongst
Muslims will tend to be less frail and more likely to survive. This may contribute to
explaining the higher survival chances of Muslim children given that survival rates are
conventionally measured as a fraction of live births. The potential for differences
between communities in maternal health and in attitudes to pregnancy to create
differences in foetal death risk, with consequences for observed differences in both
childhood mortality and fertility, has not been investigated in the literature.

References
Barooah, Vani K. and Sriya Iyer. 2005. "Vidya, Veda and Varna: The Influence of Religion and
Caste on Education in Rural India". Journal of Development Studies 41(8): 1369-1404.
Basant, Rakesh. 2007. "Social, Economic and Educational Conditions of Indian Muslims".
Economic and Political Weekly 42(10): 828-832.
Bauer, Thomas, Silja Golhmann and Mathias Sinning. 2007. "Gender Differences in Smoking
Behavior". Health Economics 16: 895-909.
Beckett, Megan, Julie DaVanzo, Narayan Sastry, Constantijn Panis, and Christine Peterson. 2001.
“The Quality of Retrospective Data: An Examination of Long-Term Recall in a Developing
Country”. Journal of Human Resources 36(3): 593-625.
Bhalotra, Sonia. 2008. "Gender Inequality in Height Growth: Evidence from Cohort Profiles of
the Heights of Men and Women". Mimeograph, University of Bristol.
Bhalotra Sonia. 2009. “Fatal Fluctuations: Cyclicality in Infant Mortality in India”. Journal of
Development Economics. Published online in May.
Bhalotra, Sonia and Sam Rawlings. 2009. "Gradients of the Intergenerational Transmission of
Health in Developing Countries". IZA Discussion Paper 4353, Bonn.
Bhalotra, Sonia, Christine Valente and Arthur van Soest. Forthcoming. "Religion and Childhood
Death in India". In Handbook of Muslims in India, ed. A Sharif and R Basant, Delhi: Oxford
University Press.
Bhalotra, Sonia and Arthur van Soest. 2008. "Birth-Spacing, Fertility and Neonatal Mortality in
India: Dynamics, Frailty, and Fecundity". Journal of Econometrics 143(2): 274-290.
Bhalotra, Sonia and Bernarda Zamora. Forthcoming. "Social Divisions in Education in India". In
Handbook of Muslims in India, ed. A. Sharif and R. Basant, Delhi: Oxford University Press.
Bhat, Mari and Francis Zavier. 2005. "Role of Religion in Fertility Decline: The Case of Indian
Muslims". Economic and Political Weekly 40(5): 385-402.
Bhaumik, Sumon K. and Manisha Chakrabarty. 2006. "Earnings Inequality in India: Has the Rise
of Caste and Religion Based Politics in India Had an Impact?" Working Paper 819, William
Davidson Institute, University of Michigan.

28

Bozzoli, Carlos G., Angus Deaton and C. Quintana-Domeque. Forthcoming. "Adult Height and
Childhood Disease". Demography.
Census of India. 2001. "Fertility Tables, available online at http://www.censusindia.gov.in/
Data_Products/Data_Highlights/Data_Highlights_link/data_highlights_F9_F10.pdf.
Chamberlain, Gary. 1980. “Analysis of Covariance with Qualitative Data”. Review of Economic
Studies 67: 225-238.
Cutler, David, Angus Deaton and Adriana Lleras-Muney. 2006. "The Determinants of Mortality".
Journal of Economic Perspectives 20(3): 97-120.
Deolalikar, Anil B. Forthcoming. “How Do Indian Muslims Fare on Social Indicators?” In
Handbook of Muslims in India, ed. A Sharif and R Basant, Delhi: Oxford University Press.
Diez Roux, Ana. 2001 “Investigating Neighborhood and Area Effects on Health”. American
Journal of Public Health 91(11): 1783-1789.
Dorsten, Linda E., Hotchkiss, Lawrence, and Terri M. King. 1999. “The Effect of Inbreeding on
Early Childhood Mortality: Twelve Generations of an Amish Settlement”. Demography 36(2):
263-271.
Drèze, Jean and Amartya Sen. 1997. Indian Development: Selected Regional Perspectives,
Oxford: Clarendon Press.
Dwyer, J.W., L.L. Clarke and M.K. Miller. 1990. “The effect of religious concentration and
affiliation on county cancer mortality rates”, Journal of Health and Social Behaviour, June,
31(2): 185-202.
Fairlie, Robert. 2006. "An Extension of the Blinder-Oaxaca Decomposition Technique to Logit
and Probit Models". IZA Discussion Paper No. 1917, Institute for the Study of Labor (IZA),
Bonn.
Filmer, Deon and Lant H. Pritchett. 2001. “Estimating Wealth Effects without Expenditure
Data—or Tears: An Application to Educational Enrolments in States of India”. Demography 38:
115-132.
Fryer, Roland G. and Steven D. Levitt. 2004. "Understanding the Black-White Test Score Gap in
the First Two Years of School". Review of Economics and Statistics 86: 447-464.
Fuchs, Victor R. 2004. "Reflections on the Socio-Economic Correlates of Health". Journal of
Health Economics 23: 653-661.
Government of India. 2006. "Social, Economic and Educational Status of the Muslim Community
of India: A Report. Prime Minister’s High Level Committee".
Guinnane, Timothy. 2005. "The Fertility Transition in Europe”. European Society of Population
Economics, keynote address.
IIPS. 1995. "National Family Health Survey (MCH and Family Planning), India 1992-93."
International Institute for Population Sciences (IIPS), Mumbai.
IIPS and ORC Macro. 2000. "National Family Health Survey (NFHS-2) 1998-99 India".
International Institute for Population Sciences (IIPS), Mumbai.

29

IIPS and Macro International. 2007. "National Family Health Survey (NFHS-3), India 2005-06".
International Institute for Population Sciences (IIPS), Mumbai.
Jann, Ben. 2006. "Fairlie: Stata Module to Generate Nonlinear Decomposition of Binary
Outcome Differentials. Available from http://ideas.repec.org/c/boc/bocode/s456727.html.
Kabir, Zarina N., Tishelman, Carol, Aguero-Torres, Hedda, Chowdhury, A.M.R., Windblad,
Bengt, Hojer, Bengt. 2003. “Gender and Rural-Urban Differences in Reported Health Status by
Older People in Bangladesh”. Archives of Gerontology and Geriatrics 37: 77-91.
Katz, Joanna, Keith West, Ignatius Tarwotjo and Alfred Sommer. 1989. “The Imortance Of Age
In Evaluating Anthropometric Indices For Predicting Mortality,” American Journal of
Epidemiology 130(6): 1219-1226.
Klasen, Stephan. 2003. "Malnourished and Surviving in South Asia, Better Nourished and Dying
Young in Africa: What Can Explain this Puzzle?" In Measurement and Assessment of Food
Deprivation and Undernutrition, ed. FAO, Rome: FAO.
Martorell, Reynaldo and Jean-Pierre Habicht. 1986. "Growth in Early Childhood in Developing
Countries" In Human Growth: A Comprehensive Treatise. Volume 3: Methodology and
Ecological, Genetic, and Nutritional Effects on Growth, 2nd ed., ed. Frank Falkner and J.M.
Tanner, New York: Plenum Press.
Micklewright, John and Suraiya Ismail. 2001. “What Can Child Anthropometrics Reveal About
Living Standards and Public Policy: An illustration from Central Asia”, Review of Income and
Wealth 47(1): 65-80.
Miller, Grant. 2008. “Women’s Suffrage, Political Responsiveness and Child Survival in
American History,” Quarterly Journal of Economics 123(3): 1287-1327.
Munshi, Kaivan and Jacques Myaux. 2006. “Social Norms and the Fertility Transition.” Journal
of Development Economics 80(1):1-38.
Oaxaca, Ronald and Michael Ransom. 1999. "Identification in Detailed Wage Decompositions".
The Review of Economics and Statistics 81(1): 154-157.
Osmani, Siddiq and Amartya. K. Sen. 2003. “The hidden penalties of gender inequality: fetal
origins of ill-health”. Economics and Human Biology, 1, pp. 105-121.
Madise, Nyovani J., Matthews, Zoe and Barrie Margetts. 1999. “Heterogeneity of Child
Nutritional Status Between Households: A Comparison of Six Sub-Saharan African Countries”.
Population Studies 53(3): 331-343.
Robinson, Rowena. 2007. "Indian Muslims: The Varied Dimensions of Marginality". Economic
and Political Weekly 42(10): 839-843.
Rogers, Richard G., Robert A. Hummer and Charles B. Nam. 2000. Living and Dying in the USA.
Behavioral, Health, and Social Differences in Adult Mortality. New York: Academic Press.
Shariff, Abusaleh. 1995. "Socio-Economic and Demographic Differentials between Hindus and
Muslims in India". Economic and Political Weekly 30(46): 2947-2953.

30

Strauss, John and Duncan Thomas. 1995. "Human Resources: Empirical Models of Household
Decisions" In Handbook of Development Economics, Volume IIIA, ed. J.R. Behrman and T.N.
Srinivasan, Amsterdam: North Holland.
Waldron, Ingrid. 1983, “The Role of Genetic and Biological Factors in Sex Differences in
Mortality', in Lopez, A. D. and Ruzicka, L. T., eds., Sex Differentials in Mortality: Trends,
Determinants and Consequences. New York, NY: Dept. of Demography.
Wilson, Deborah, Simon Burgess and Adam Briggs. 2005. "The Dynamics of School Attainment
of England’s Ethnic Minorities". Working Paper 05/130, CMPO, University of Bristol.

31

Tables
Table 1: Mortality Rates and Differentials by Community
(1)
(2)
(3)
(4)
(5)
Low Caste
Differential
High Caste
Differential
Muslim
%
LC-M
%
HC-M
%
%-points
%-points
(as % of (1))
(as % of (3))
Neonatal
6.79
1.72
5.98
0.90
5.08
(25.30)
(15.12)
Infant
11.03
3.06
9.29
1.31
7.98
(27.69)
(14.08)
Under-5
15.93
4.64
12.59
1.30
11.29
(29.14)
(10.34)
LC is low-caste Hindu (SC and ST), HC is high-caste Hindu, and M is Muslim. Sample of
children fully exposed to the relevant mortality risk and for whom caste status is known (N =
653,496 for neonates, N = 629,058 for infants, N = 522,377 for under5s). All differentials are
significant at the 1% level.
Table 2: Mortality Rates by Community and Gender
Neonatal
Male
Low Caste
7.41
High Caste
6.40
Muslim
5.60
Female

Low Caste
High Caste
Muslim

6.13
5.52
4.51

Infant
11.33
9.42
8.26

Under-5
15.93
12.34
11.33

10.71
9.15
7.68

15.94
12.87
11.25

See notes to Table 1. For neonates, the female sample size is 313,461 and the male sample size is
340,035.
Table 3: Mortality Rates by Community and Birth Order
Birth order
Neonatal
1
Low Caste
8.63
High Caste
7.14
Muslim
6.62

Infant
12.64
9.94
9.19

Under-5
16.67
11.74
11.21

2

Low Caste
High Caste
Muslim

6.24
5.11
4.53

10.44
7.98
7.20

15.36
10.25
9.78

3

Low Caste
High Caste
Muslim

5.43
4.96
4.24

9.38
8.01
6.82

14.64
10.58
9.31

>=4

Low Caste
High Caste
Muslim

6.36
6.18
4.70

11.01
10.40
7.92

16.50
14.45
11.42

See notes to Table 1. For neonates, sample sizes are, respectively, 197,952; 166,382; 117,490 and
171,672 for first-, second-, third- and fourth and above birth order. All differentials are significant at the
1% level, except for the high-caste Hindu differential for first-born children (p-value=0.0226).
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Table 4: Mortality Rates by Community and Rural/Urban Location
Neonatal
Infant
Urban
Low Caste
5.13
8.25
High Caste
4.32
6.54
Muslim
3.97
6.40

Under-5
11.48
8.51
8.84

Rural

Low Caste
7.13
11.61
16.86
High Caste
6.55
10.24
14.03
Muslim
5.68
8.84
12.66
See notes to Table 1. For neonates, sample sizes are 209,999 for urban areas and 443,497 for rural areas.
All differentials are significant at the 1% level or below except for the Muslim/high-caste differentials in
urban areas, which are not significant at any usual level.

Table 5: Malnutrition Rates by Community
Lowcaste
Hindu

p-value
of
Wald
test
LC-M

mean

s.d.

Height-for-age:
s.d. from the reference median (z)
% stunted (z < 2 s.d. below median)

-2.054
52.0

1.588

Weight-for-height:
s.d. from the reference median (z)
% wasted (z< 2 s.d. below median)

-1.101
20.3

1.120

Highcaste
Hindu

p-value
of
Wald
test
HC-M

mean

s.d.

0.0003
0.0000

-1.788
43.9

1.566

0.0000
0.0000

-1.002
17.3

1.094

Muslim

mean

s.d.

0.0000
0.0030

-1.927
46.7

1.650

0.8192
0.5316

-0.998
16.9

1.091

Number of children
10485
25114
7613
LC is low-caste Hindu (SC and ST), HC is high-caste Hindu, and M is Muslim. Sample consists of children no more than
36 months old for states where height and weight were measured in all NFHS rounds, i.e., all states except Andhra
Pradesh, Madhya Pradesh, Tamil Nadu, West Bengal, and Himachal Pradesh. Top percentile of height-for-age and weightfor-height distributions dropped to remove outliers. Reference population is the National Center for Health Statistics
(NCHS) standard.

Table 6: Malnutrition Rates by Community and Gender
Height-for-age
Boys
Low Caste
-2.062
[0.005]
High Caste
-1.768
[0.000]
Muslim
-1.937
Girls

Weight-for-height
-1.120
[0.0001]
-1.008
[0.808]
-1.001

Low Caste

-2.045
-1.082
[0.007]
[0.005]
High Caste
-1.811
-0.996
[0.014]
[0.922]
Muslim
-1.917
-0.993
These are z-scores defined as standard deviations from the median of the reference population. See also
notes to Table 5. P-values of a Wald test for the significance of the difference compared to Muslim
children are in brackets.
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Table 7: Decomposition of the Hindu-Muslim Under-5 Mortality Differential, Whole Sample.
Low-caste/Muslim
Benchmark
LC
M
z-stat
%-point
% of
%-point
% of
H

Y −Y
H

Y −Y

M

a

Explained
Unexplainedb
Detailed
contributions
Gender
Birth order
Birth month
Mother’s age at birth
Father’s education
Mother’s education
Rural
Birth year
State
State trends

M

H

Y −Y

a

N

∑
i =1

(

F X θˆ J
N

H

)−

N

M

∑
i =1

% of
H

Y −Y

M

% of
H

Y −Y

z-stat
M

100.00

4.65

100.00

1.34

100.00

1.34

100.00

1.56
3.09

33.62
66.38

1.25
3.40

26.83
73.17

-0.36
1.70

-26.67
126.67

-0.37
1.71

-27.86
127.86

0.00
-0.22
0.00
0.43
0.16
0.30
0.56
0.05
-1.06
1.34

0.00
-4.71
-0.05
9.25
3.48
6.53
12.09
1.07
-22.88
28.86

0.00
-0.15
0.01
0.28
0.14
0.30
0.43
0.04
-0.90
1.09

0.00
-3.17
0.18
6.00
3.02
6.44
9.34
0.94
-19.28
23.37

0.00
-0.36
-0.01
0.09
-0.57
-0.34
0.25
0.43
-0.05
0.21

-0.14
-26.75
-0.70
6.65
-42.57
-25.34
18.62
31.85
-3.85
15.72

0.00
-0.24
0.00
0.01
-0.39
-0.32
0.24
0.70
0.01
-0.38

-0.01
-18.02
0.32
0.90
-29.01
-23.83
17.90
52.00
0.66
-28.65

-0.06
-5.59
-0.26
8.08
6.81
6.71
7.14
0.71
-2.29
2.99

H

H
i

M

High-caste/Muslim
M
z-stat
%-point

4.65

LC is low-caste Hindus, HC is high-caste Hindus and M is Muslim. Y − Y
H

z-stat

HC
%-point

(

F X θˆ J
M
i

N

M

) , where J

-1.66
-10.81
-1.27
2.69
-14.59
-14.19
8.24
4.66
-0.24
0.86

-0.10
-4.27
0.29
0.23
-5.52
-5.47
5.25
1.80
0.02
-0.62

is the difference in the mortality rate of the Hindu community H and the Muslim community M .

is the group used as benchmark, is the sum of the contributions of each variable. In words, this is the differential that would be predicted based

(

⎡ N H F X iH θˆ J

H
M
on differences in characteristics. b ⎡Y − Y ⎤ − ⎢ ∑

⎣⎢

M

0.00
-3.14
0.64
4.76
4.95
6.36
5.54
0.13
-1.33
1.47

⎦⎥ ⎢ i =1
⎣

N

H

)−

(

)

F X iM θˆ J ⎤
⎥ is the difference between the actual and predicted differentials. The left-hand side panel shows the
∑
⎥
NM
i =1
⎦
NM

decomposition of the differential between low caste Hindus and Muslims while the panel in the right-hand side pertains to high caste Hindus and Muslims. Within each panel, we present two
sets of estimates, one for each benchmark (refer p.14). The first cell in each panel shows the total differential. For example. low caste Hindus have a mortality risk that is 4.65% points higher
than that of Muslims. The first column shows the %-point difference explained overall and by each covariate (or set of covariates). The second column casts this in % terms, and the third
column presents the z-statistic. A value of the z-statistic larger than 1.96 in absolute terms denotes a statistically significant contribution.

34

Table 8: Decomposition of the Hindu-Muslim Stunting Differential
Low-caste/Muslim
benchmark
LC
M
z-stat
%-point
%-point
% of
H

Y −Y
H

M

% of
H

Y −Y

z-stat
M

HC
%-point

High-caste/Muslim
M
z-stat
%-point

% of
H

Y −Y

M

% of
H

Y −Y

z-stat
M

M

5.25
100.0
5.25
100.0
-2.81
100.00
-2.81
100.00
Y −Y
Explaineda
1.53
29.15
1.23
23.43
-2.63
93.60
-2.11
75.25
Unexplainedb
3.72
70.85
4.02
76.57
-0.18
6.40
-0.70
24.75
Detailed contributionsc
Gender
0.00
0.00
-0.02
0.00
0.08
0.33
-0.01
0.53
-1.80
-0.01
0.18
-0.45
Birth order
-0.28
-5.26
-2.75
-0.28
-5.41
-2.21
-1.04
37.07
-6.03
-0.68
24.05
-2.22
Birth month
-0.22
-4.10
-2.72
-0.57
-10.87
-5.89
-0.22
7.79
-4.11
-0.47
16.70
-4.86
Mother’s age at birth
0.32
6.14
2.36
0.36
6.79
2.07
0.31
-10.96
3.19
0.26
-9.19
1.69
Father’s education
-0.10
-1.97
-1.52
-0.24
-4.61
-2.90
-1.57
55.88
-7.00
-1.63
58.00
-3.89
Mother’s education
0.71
13.60
4.99
0.51
9.65
3.16
-1.58
56.32
-11.01
-0.97
34.52
-3.03
Rural
0.42
7.99
1.36
0.79
15.10
2.65
0.28
-10.11
2.50
0.46
-16.24
2.63
Birth year
0.58
11.11
6.06
0.54
10.33
4.13
0.73
-26.10
9.51
0.90
-31.90
7.16
State
0.08
1.45
0.19
0.11
2.16
0.18
0.48
-17.21
2.62
0.04
-1.27
0.09
Children no more than 36 months old for states where height and weight were measured in all NFHS rounds, i.e., all states except Andhra Pradesh, Madhya Pradesh, Tamil Nadu, West
Bengal, and Himachal Pradesh. See also notes to Table 7.
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Table 9: Decomposition of the Hindu-Muslim Wasting Differential
Low-caste/Muslim
benchmark
LC
M
z-stat
%-point
%-point
% of
H

Y −Y
H

M

% of
H

Y −Y

z-stat
M

HC
%-point

High-caste/Muslim
M
z-stat
%-point

% of
H

Y −Y

M

% of
H

Y −Y

z-stat
M

M

3.43
100.0
3.43
100.0
0.40
100.0
0.40
100.0
Y −Y
Explaineda
0.70
20.44
0.31
8.94
-0.56
-138.8
-0.27
-66.67
Unexplainedb
2.73
79.56
3.13
91.06
0.96
238.8
0.67
166.7
Detailed contributionsc
Gender
-0.01
-0.17
-0.39
0.00
-0.10
-0.19
0.01
2.89
1.24
0.02
3.82
0.77
Birth order
0.01
0.27
0.11
-0.07
-2.02
-0.66
-0.28
-70.20
-2.02
-0.11
-27.75
-0.46
Birth month
-0.19
-5.58
-2.70
-0.06
-1.88
-0.75
-0.03
-7.64
-0.70
-0.07
-18.43
-0.91
Mother’s age at birth
-0.10
-2.84
-0.80
-0.06
-1.76
-0.42
0.02
4.56
0.22
-0.07
-16.60
-0.48
Father’s education
-0.02
-0.55
-0.35
-0.04
-1.21
-0.63
-0.40
-98.75
-2.29
-0.23
-55.83
-0.70
Mother’s education
0.19
5.55
1.48
0.25
7.37
1.66
-0.39
-96.80
-3.36
-0.52
-127.7
-2.09
Rural
0.30
8.67
1.14
0.16
4.76
0.65
0.08
20.69
0.93
0.10
24.63
0.65
Birth year
-0.03
-0.84
-0.26
-0.14
-3.99
-1.19
0.08
18.83
1.29
0.20
50.01
2.02
State
0.53
15.55
1.70
0.26
7.44
0.55
0.36
88.20
2.44
0.41
102.0
1.38
Children no more than 36 months old for states where height and weight were measured in all NFHS rounds, i.e., all states except Andhra Pradesh, Madhya Pradesh, Tamil Nadu, West
Bengal, and Himachal Pradesh. See also notes to Table 7.
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Table 10: Summary of Decomposition Results
Explained
Specification details
variable

(1)

Under 5
Mortality

Standard set of regressors.

Sample
size

518585

Low caste
Benchmark

LC

M

HC

M

Differential

4.65

4.65

1.34

1.34

1.56

1.25

-0.36

-0.37

4.25

4.25

1.44

1.44

1.28

0.54

0.15

-0.56

Differential

3.87

3.87

1.02

1.02

Explaineda

1.48

0.67

-0.62

-0.89

Differential

4.75

4.75

1.41

1.41

Explaineda

1.55

1.24

-0.36

-0.38

Differential

4.77

4.77

1.30

1.30

Explaineda

2.30

2.50

0.41

0.60

Differential

4.89

4.89

1.16

1.16

0.89

0.08

-1.55

-1.37

1.72

1.72

0.92

0.92

0.62

0.56

0.00

0.01

Differential

1.47

1.47

0.60

0.60

Explaineda

0.62

-0.45

-0.77

-0.47

Differential

0.78

0.78

0.35

0.35

Explaineda

0.34

0.26

-0.25

0.04

Differential
Explaineda

3.06
1.18

3.06
0.87

1.33
-0.07

1.33
-0.12

Explained
(2)

Rural sample.
Standard set of regressors
except rural indicator.
Children born no more than
10 years before the survey.
Standard set of regressors
plus wealth quintile.

(3)

(4)

(5)

(6)

(7)

Neonatal
Mortality

349662

15 largest Indian states only.
Standard set of regressors
plus state macroeconomic
variables.

436151

NFHS-2 and NFHS-3.
Standard set of regressors
plus mother height, diet, and
self-reported son preference.

284479

NFHS-1. Standard set of
regressors plus endogamy
variables.

175829

Standard set of regressors.

648615

Explained

NFHS-2. Children born no
more than 6 years before the
survey. Rural sample.
Standard set of regressors
except state-specific linear
trends, plus village
characteristics.
NFHS-2 and NFHS-3.
Latest births if occurred to
the respondent no more than
3 years before NFHS-2 and
no more than 5 years before
NFHS-3.
Standard set of regressors
except state-specific linear
trends, plus antenatal,
delivery, breastfeeding,
maternal work and maternal
BMI dummies.

(9)

(10)

Infant
Mortality

Standard set of regressors.

36382

44462

624444

a

a

Differential
Explained

(8)

a

Differential
Explained

151068

High caste

a
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(11)

(12)

(13)

Stunting

Wasting

As in specification (7)

31204

Differential
Explaineda

2.31
1.04

2.31
0.13

0.41
-0.72

0.41
-0.43

Children up to 36 months
old. 5 states excluded for
consistency across rounds.

43192

Differential

5.25

5.25

-2.81

-2.81

Explaineda

1.53

1.23

-2.63

-2.11

As in specification (12)

Differential 3.43
3.43
0.40
0.40
Explaineda
0.70
0.31
-0.56
-0.27
All samples include only children fully exposed to the relevant mortality risk. Unless specified otherwise, all
samples are drawn from pooled NFHS-1, NFHS-2 and NFHS-3 data. The standard set of regressors includes
indicators for gender, birth order, birth month, mother’s age at birth, father’s education, mother’s education, rural
location, year of birth of the child, state of residence, and state-specific linear time trends. The sample size reported
here is the sum of all observations in community-specific logits. LC is low-caste Hindus, HC is high-caste Hindus
H J
M J
N H F X θˆ
N M F X θˆ
i
i
a
and M is Muslim. ∑
, where J is the group used as benchmark.
−∑
NH
NM
i =1
i =1
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