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Mothers’ Social Status and Children’s Health: Evidence  
From Joint Households in Rural India
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ABSTRACT  The premise that a woman’s social status has intergenerational effects on her 
children’s health has featured prominently in population science research and in devel­
opment policy. This study focuses on an important case in which social hierarchy has 
such an effect. In joint patrilocal households in rural India, women married to the youn­
ger brother are assigned lower social rank than women married to the older brother in 
the same household. Almost 8% of rural Indian children under 5 years old—more than 
6 million children—live in such households. We show that children of lower-ranking 
moth­ers are less likely to sur­vive and have worse health out­comes, reflected in higher 
neonatal mortality and shorter height, compared with children of higher-ranking moth­
ers in the same household. That the variation in mothers’ social status that we study 
is not subject to reporting bias is an advantage relative to studies using self-reported 
measures. We present evidence that one mechanism for this effect is maternal nutrition: 
although they are not shorter, lower-ranking mothers weigh less than higher-ranking 
mothers. These results suggest that programs that merely make transfers to households 
without attention to intrahousehold distribution may not improve child outcomes.

KEY WORDS  Early-life mortality  •  Child height  •  Women’s social status  •  
Intrahousehold inequality  •  India

Introduction

Demographers have investigated the effects of social inequality and social hierar­
chy on health in a variety of contexts. In one branch of this research, demographers 
and other social scientists have asked whether and how women’s social status and 
empowerment shape their children’s health and early-life human capital formation 
(Thomas 1990). This question is especially relevant for low- and middle-income 
countries, where gender inequalities tend to be high, where women are often respon­
sible for essentially all aspects of childcare, and where poor health is often a con­
straint on human development more broadly. Many development programs and 
policies are built on the premise that socially empowering women will improve their 
children’s outcomes (World Bank 2001). Although the effects of a woman’s status 
and empowerment on her children’s health outcomes are plausible in many contexts 
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and although understanding the mechanisms behind such a relationship is of clear 
importance, several challenges combine to make the relationship between mother’s 
status and child health a challenging one to study.

First, women of different social statuses often differ along other relevant dimen­
sions of human capital, personal resources, or household wealth (Strauss and Thomas 
1995).1 Second, women’s status and empowerment are often context-dependent and 
dif­fi­cult to mea­sure. Finally, pro­grams or events that influ­ence women’s sta­tus may 
also have other effects on child outcomes.2 Despite these challenges, the importance 
of studying the effects of women’s status on child health and understanding the con­
text in which they occur is clear from its recurrence in the demographic literature and 
from policymakers’ emphasis on women’s empowerment to improve child outcomes.

In this article, we address these challenges by studying joint patrilocal households 
in rural India. Joint patrilocal households are those in which adult sons live with their 
parents, their wives, and their children. Almost 8% of rural Indian children under 5 
years old—more than 6 million children—live in this type of household.3 A robust 
prior anthropological and sociological literature (discussed later) has documented that 
women married to the older son are assigned higher social status upon marriage rela­
tive to women married to the younger son. This study’s contribution is to use within- 
household variation in mothers’ status to estimate consequences for their children’s 
health and survival. The simple clarity of this empirical strategy allows us to shed new 
light on the old question of the effects for children of women’s status (Das Gupta 1990).

The fact that this difference in mothers’ status occurs within rural households 
allows us to identify effects of an objectively measurable source of variation in 
mothers’ status on children while holding constant much about the environment to 
which children are exposed.4 We use house­hold fixed-effects regres­sion mod­els to 
compare children born to lower-ranking mothers with their cousins born to higher-
rank­ing moth­ers. We find that within the same joint house­hold, chil­dren of the lower-­ 
rank­ing mother are more likely to die in the first month of life and are about a quar­ter 
of a height-for-age standard deviation shorter than their cousins born to the higher- 
ranking mother.

1  In a classic example, Das Gupta (1990) found that children in Punjabi villages were more likely to die 
if their father rather than their mother decided what to cook. They were also more likely to die if they 
were born in the father’s natal home rather than the mother’s. These foundational regression results point 
to an impor­tant mech­a­nism, but the study design did not nar­rowly exploit a spe­cific source of var­i­a­tion in 
women’s status.
2  For example, Thomas (1990) could not separate a special effect of a mother’s money from any social 
consequences it may entail. Miller (2008) showed an aggregate effect of women’s suffrage on child health 
but did not study effects of a mother’s own status.
3  The UN World Population Prospects (United Nations 2015) reported that 118,983,000 children under  
5 were living in India in 2015, the year of the most recent DHS survey. The 2015 DHS survey found that 
71.5% of children under 5 lived in rural settings. For comparison, 6.6 million, the population size of the 
children in our sample, is 33% of the total number of U.S. children under 5 in 2015 (just under 20 million).
4  The variation in social status that we study is not subject to reporting bias, which is an advantage relative 
to relying on self-reported measures alone. That is not to say that self-reported measures of social status are 
necessarily unreliable. We provide recent quantitative evidence on self-reported decision-making power to 
complement the qualitative literature and to support the idea that women married to older sons have higher 
status than those married to younger sons.
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We then investigate the mechanisms behind these differences among cousins. 
We show that premarriage differences between the mothers and fathers we study are 
not driving the differences in early-life mortality and child height that we observe. 
We do this by verifying that the mothers’ rank (and fathers’ birth order) is balanced 
with respect to observ­able char­ac­ter­is­tics that are fixed before mar­riage. If any­thing, 
lower-ranking mothers and their husbands are slightly taller and better educated 
than higher-ranking parents within the same household. Further, children of higher- 
ranking mothers are not more likely to be born in a hospital setting than children of 
lower-ranking mothers.

However, we find that lower-rank­ing moth­ers have worse nutri­tional sta­tus than 
higher-ranking mothers. A woman’s body mass, which depends on her food con­
sumption and energy expenditure, determines her ability to nourish her child in utero 
and while breastfeeding. Although lower-ranking mothers are no shorter than higher-
rank­ing moth­ers, they have less body mass. This find­ing is impor­tant because it clari­
fies the causal chain linking moth­ers’ sta­tus to child out­comes in this con­text. Mothers 
who are less well-nourished in pregnancy are more likely to have low-birth-weight 
babies (Rasmussen and Yaktine 2009). Low-birth-weight babies are more likely to 
die in the first month; if they sur­vive, they are shorter in adult­hood, on aver­age, than 
the children of better-nourished mothers (Adair 2007).

This study contributes to several areas of demographic inquiry. First, we address a 
sig­nifi­cant open empir­i­cal ques­tion about the effect of women’s social sta­tus on their 
children’s health. Second, by linking the observed difference in height outcomes with 
maternal nutrition and birth weight, we contribute to the literature on very early-life 
origins of disadvantage, particularly to studies on physical height as a measure of 
human capital (Case and Paxson 2008). We build on literature that documents that 
average height and early-life mortality rates are correlated at the population level 
(Bozzoli et al. 2009; Hathi et al. 2017). Finally, we add to a growing literature that 
documents the relevance of social and household institutions to health, especially in 
low- and middle-income countries (Vogl 2013).

This arti­cle is orga­nized as fol­lows. We first review the lit­er­a­ture on joint house
holds and on mar­riage in rural India. Then, we pres­ent our data and empir­i­cal ­strat­egy; 
we show that higher-ranked mothers have more decision-making power. We then 
present the main results, showing that children born to higher-ranking mothers are 
more likely to survive and are taller than children born to lower-ranking mothers. 
We show that this is not because of differences in mothers’ or fathers’ premarriage 
characteristics, nor because children born to higher-ranking mothers are more likely 
to be born in a health facil­ity. We find evi­dence that mater­nal nutri­tion is an impor­tant 
mechanism through which women’s status affects child height and survival in this 
context. We conclude by discussing implications for research and policy.

Background and Conceptual Framework

Women in Joint Households in Rural India

In rural India, marriages are typically patrilocal, meaning that women move to their 
husbands’ homes after marriage. The joint households that we study are ones in 
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which the husband’s parents and his brothers live with him.5 Figure 1 diagrams a 
joint household of the type we study: two brothers live with their parents, wives, and 
children. Although most young children in India live in nuclear families, joint house­
holds are nonetheless an important family structure—especially in rural India, where 
they are associated with agricultural landholding and conservative social attitudes.6

How does joint family life generate within-household variation in women’s sta­
tus? A large anthropological and sociological literature notes that joint households are 
characterized by patriarchy and by age hierarchy: women are subordinate to men, and 
younger members are subordinate to older members. In her husband’s home, a young 
woman typ­i­cally behaves in ways that both reflect and rein­force her low social posi
tion. As Mandelbaum (1998:5) described, a newly married woman is expected to “be 
most dif­fi­dent, shy, and self-effac­ing . . . ​[keep­ing] her gaze lowered, her voice still, 
her features covered, and her whole presence unobtrusive.”

The status of a woman who marries into the household is derived in part from 
her husband’s birth order (Singh 2005). This sta­tus is reflected in expec­ta­tions for 
her behavior. The demands of propriety are typically even more oppressive for a 
daughter-in-law who is married to a younger brother than for one who is married to 
the older brother. Jeffery et al. (1988:30–31) noted that when a new daughter-in-law  

5  In another type of joint household, brothers live together without their parents. We exclude these house­
holds from our anal­y­sis because our iden­ti­fi­ca­tion strat­egy depends on house­holds being eco­nom­i­cally 
integrated. Brothers living in households in which both parents have died or live elsewhere do not share 
the responsibility of caring for their parents. These households are less likely to be economically integrated 
than joint house­holds where par­ents are pres­ent. In house­holds with­out par­ents, house­hold fixed effects are 
not as useful in controlling for children’s economic environment.
6  In part because they are more likely to own land, higher-caste households are more likely to be joint than 
Scheduled Caste and Scheduled Tribe households.

1

2

Household heads

Higher-ranking
mother

Lower-ranking
mother

Younger
brother

Older
brother

Children in our sample

Fig. 1  Illustration of empirical strategy: Difference in status of daughters-in-law in three-generation joint 
households
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enters the joint household, the daughters-in-law who are already established in the 
household often “wield authority” over the new wife, “policing” her actions. Although 
relationships between the oldest brother’s wife with her husband’s younger brothers 
are often casual and friendly, a younger brother’s wife is expected to signal respect 
and deference to all adult members of the household (Mandelbaum 1988). These dif­
ferences between the lives of higher- and lower-ranked women in joint households 
led Dyson and Moore (1983:44) to remark that “senior wives tend to dominate young 
in-marrying wives.”

Women’s property rights in India have traditionally been weak, and legislation to 
establish and strengthen them has been only partially successful (Bhalotra et al. 2020; 
Deere et al. 2013; Deininger et al. 2019). Lack of property rights and low female 
labor force participation rates mean that a woman’s status is closely tied to that of her 
husband. Further, the younger daughter-in-law in a joint family is at a disadvantage 
because inheritance rules (such as primogeniture) accord higher social status to the 
eldest son (Jassal 1997; Ray 1991).7

A woman’s rank within the joint household affects not only the amount of stress 
she experiences but likely also her food intake. In joint households, it is also com­
mon for people to eat in the order of their social rank, with the household heads 
eating before their sons, who eat before their children, who eat before their mothers.  
Palriwala (1993:60) studied joint households and noted the following:

The person who cooked and the youngest daughter-in-law, usually the same 
person, ate last. This acted against her . . . ​often there could be no vegetables or 
lentils left and she made do with a pepper paste and/or raabri. In a situation of 
defi­cit she went hun­gry when other house­hold mem­bers did not have to.

No Evidence That Marriage Matches on Groom’s Birth Order

Our empirical strategy would be threatened if arranged marriage decisions systemati­
cally matched women with lower human capital (or who otherwise would be expected 
to have less healthy children) into the lower-ranking daughter-in-law position. We 
must therefore ask whether marriages in this context match on the groom’s birth order.

7  Ray (1991:3015) noted that

The eldest male, or “karta,” is the head of the fam­ily with deci­sion-mak­ing pow­ers over all­ sig­nifi
cant family affairs . . . . ​The “karta’s” wife or “ginni” is the head of domestic side of the family, and 
has command over the females of the household. The other in-married females stand according to 
the rank of their respective husbands, on whose death they lose status and power.

Regarding the status of the younger daughter-in-law, Ray (1991:3017) stated the following:

It is actually the “ja” or husband’s brother’s wife with whom a new bride has to contend with. Since 
all in-married women are initially strangers with no common understanding or blood-tie (unlike the 
men in the family) with one another, there is no strong woman-bonding among them. On the con­
trary, their relationship is fraught with strong overtones of envy. There is often mutual resentment 
due to differential family connections, dowry, etc., but most importantly because of competition for 
greater popularity among the members of the new family and greater powers in the kitchen and the 
store, the acknowledged centres of the domestic world.
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Anthropological and demographic research on joint family life suggests that 
status differences between higher- and lower-ranking daughters-in-law are salient in 
everyday life. Perhaps surprisingly, however, the literature offers little evidence that 
the birth order of the husband-to-be is an important factor in a family’s decision about 
which groom to choose for their daughter. The 2005 India Human Development Sur­
vey found that 95% of marriages in rural India are arranged (Banerji et al. 2013), with 
the parents or extended family members of the bride and groom deciding whether a 
couple will marry.8

A large social sci­en­tific lit­er­a­ture has sought to under­stand how mar­riages are 
arranged, find­ing that in gen­eral, arranged mar­riages are highly constrained deci
sions that weigh many factors. The reasons for a particular match often have more 
to do with its economic and social implications for the extended families—that 
is, the people who make the decisions—than with externality effects on the daily 
life of the bride-to-be. For instance, Rosenzweig and Stark (1989) found that mar­
riages to villages farther away help families smooth consumption. Munshi and 
Rosenzweig (2006) found that marriage reinforces caste-based social networks that 
influ­ence employ­ment oppor­tu­ni­ties for men. In their research on dowry in South 
Asia, Anderson (2003) and Rao (1993) iden­ti­fied char­ac­ter­is­tics that influ­ence brides’ 
families’ perceptions of groom quality, including his caste, education, income, occu­
pation, landholding, and city or village.

None of these papers, nor any other literature that we are aware of, has dis­
cussed the groom’s birth order as a factor in Indian arranged marriage decisions. 
In particular, groom’s birth order is absent from related literature in econom­
ics documenting the trade-offs that families are willing to make to marry their 
daughters within caste (Banerjee et al. 2009) and according to the daughters’ age 
order (Vogl 2013). For example, Banerjee et al. (2009) analyzed data from bride 
and groom advertisements in Calcutta newspapers. Their summary statistics table 
lists 38 char­ac­ter­is­tics that they found in these adver­tise­ments; the groom’s birth 
order is not among them.

Our qualitative research in rural Uttar Pradesh, a state with pronounced gender 
hierarchies, suggests that the irrelevance of the groom’s birth order to arranged mar­
riage decisions may be because people see joint family life as temporary: joint fam­
ilies typically dissolve into nuclear families after the household heads pass away. Of 
course, we cannot rule out that parents have preferences over grooms’ birth order 
when they arrange mar­riages, but we find no evi­dence that any such sorting has a 
quantitatively important effect on the variables we study.

Conceptual Framework: Mothers’ Social Status, Mothers’ Nutrition, and Child Health

How does the joint household structure shape child health in rural India? We hypoth­
esize that low-ranking mothers experience stress resulting from their social positions 
in the household. Also, women, and low-ranking wives especially, are expected to be 

8  Today, the bride and groom are sometimes consulted when a suitable match has been found, but they 
often play little role in marriage negotiations.
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self-sac­ri­fic­ing with their food intake. These cir­cum­stances gen­er­ate dif­fer­ences in 
maternal nutrition that have profound consequences for children. Our hypothesized 
causal pathway can be visualized as follows:

intrahousehold social sta­tus → mater­nal nutri­tion → child health out­comes.

Because the data used in this study are cross-sectional rather than longitudinal, 
we cannot directly observe the link between maternal nutrition and child outcomes. 
Instead, we observe the link between intrahousehold social status and child outcomes 
by com­par­ing chil­dren born to higher- and lower-rank­ing daugh­ters-in-law; we also 
link the rank of the daughter-in-law to her nutrition at the time of the survey. Although 
it would improve the research design to be able to observe the mothers’ nutrition dur­
ing pregnancy, no such longitudinal data are available. However, the differences in 
body mass between higher- and lower-ranking daughters-in-law that we document 
likely existed prior to their children’s birth as well.

In this article, we do not observe links between maternal nutrition and child health 
outcomes. However, prior research has documented these links. It is well-established 
that low prepregnancy body mass and poor weight gain in pregnancy increase the 
chances that a baby will be born at a low birth weight (Rasmussen and Yaktine 2009). 
Low-birth-weight babies are more likely to die in the neonatal period and grow up 
shorter, on average, than babies born at higher birth weights (Adair 2007; Ludwig and 
Currie 2010; Nohr et al. 2008).

Data and Empirical Strategy

India’s Demographic and Health Surveys

We use data from India’s 2005 and 2015 rounds of the Demographic and Health 
Survey (DHS), the most recent DHS from India for which individual-level data 
have been released.9 In India, the DHS is called the National Family Health Survey 
(NFHS); the 2005 and 2015 waves are known as the NFHS-3 and NFHS-4, respec
tively. The NFHS is a clustered, two-stage, random-sample survey. In each surveyed 
household, all women aged 15–49 were interviewed.

Although the NFHS is a nationally representative survey, in support of our research 
strategy, we focus on a subsample of children. Our sample includes children in rural 
households that list their mothers’ father-in-law or mother-in-law as the head of the 
household. For the main results, we study only children living in rural joint house­
holds with exactly two daughters-in-law, each of whom have children under 5 years 
old (Spears et al. 2022). The restriction of the data to children under 5 is necessary 
because the DHS only measures the heights of children under 5 years old. We do not 
study nuclear fam­i­lies; prior research has com­pared child health in joint and nuclear 
families in India (Allendorf 2013). The restriction to households with exactly two 
daughters-in-law eases the interpretation of the results. In the NFHS-3, 78% of joint 
households with more than one daughter-in-law had two daughters-in-law.

9  These data are publicly available from www​.dhsprogram​.com.
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Variables and Summary Statistics

Independent Variable: Mothers’ Intrahousehold Status

Table 1 presents summary statistics for the variables of interest. Means are presented 
separately for children in the NFHS-3 and the NFHS-4. For each survey round, we 
first pres­ent the means for all­ rural chil­dren for com­par­i­son (“All Rural”). However, 
the subsample of children that we use is much smaller than this because only a 
minority of children live in the type of household that we study. So we next show 
the mean of the full fixed-effects sam­ple, that is, all­ chil­dren youn­ger than 5 liv­ing  
in households with two daughters-in-law who have children of this age (“FE Sam­
ple”). The next two col­umns break up the fixed-effects sam­ple by the intrahouse­
hold rank of the mother (“FE Higher” and “FE Lower”). A higher-ranking mother 
is mar­ried to the older brother in the house­hold; a lower-rank­ing mother is mar­ried 
to the younger brother. The mother’s intrahousehold rank is our independent vari­
able of interest.

Dependent Variables: Health Outcomes

The top row of Table 1 shows the average height-for-age in each subgroup in each 
survey round. Height-for-age is given in terms of z scores, or standard deviations 
from the World Health Organization (WHO) mean height for healthy children. They 
are constructed at the sex–month level from the measured height of children. z scores 
that are more neg­a­tive indi­cate worse health; they devi­ate more from the mean for 
healthy children.

In both 2005 and 2015, the children we study were taller, on average, than the 
average rural child. Nevertheless, these height-for-age z scores represent profound 
undernutrition. The average child under 5 in the joint rural households we study 
was 1.72 stan­dard devi­a­tions below the mean height for healthy chil­dren in 2005; 
this improved to 1.44 standard deviations below the mean in 2015. For compari­
son, average height-for-age among children under 5 in Ethiopia in 2016 was −1.4; 
it was −1.2 among children in Liberia in 2013 (USAID and ICF-International  
2021). The average household in both Ethiopia and Liberia is far poorer than that 
in rural India.

Average height of children across the two subgroups of interest (“FE Higher” 
and “FE Lower”) are similar. However, because children born to lower-ranking 
mothers are younger on average, and because stunting is a process that unfolds dur­
ing the early childhood period, our regression results, which control for children’s 
ages (in months), will reveal the health defi­cits asso­ci­ated with being born to a 
lower-ranking mother.

Whereas height-for-age is measured for children younger than 60 months at the 
time of the survey, neonatal (and postneonatal and infant) mortality is measured for 
all births to women aged 15–49 for whom a month or more (a year or more) has 
passed since their birth. Therefore, the sample size is substantially larger for the mor­
tality outcome than for the height outcome. The neonatal mortality rate (NNMR) is 
the num­ber of deaths per 1,000 live births that take place in the first month of life; the 
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infant mor­tal­ity rate (IMR) is the num­ber of deaths per 1,000 live births in the first 
year of life. Table 1 shows that early-life mortality in rural India is very high. The 
NNMR in rural India was 45 in 2005 and improved to 34 in 2015. By comparison, 
Ethiopia’s NNMR was 39 in 2005 and 29 in 2016. In Liberia, the NNMR was 32 in 
2007 and 26 in 2013 (USAID and ICF-International 2021).

We also study the health outcomes of the mothers of the children in our sam­
ple. Table 1 shows very little difference in the height of higher- and lower-ranking 
mothers. Because adult height is largely determined by a person’s early-life health 
environment, the fact that higher- and lower-ranking mothers have similar heights 
supports the idea that marriage to the younger brother does not select for a mother 
who experienced a less healthy childhood.

Control Variables and Other Variables of Interest

Table 1 also presents summary statistics for the control variables that we use in 
our ana­ly­ses. Because our empir­i­cal strat­egy (described later) uses house­hold fixed 
effects, all the control variables we use are at the nuclear family or child level. Most 
of the var­i­ables are self-explan­a­tory; here, we men­tion a few defi­ni­tions that may 
not be. Table 1 shows the proportion of mothers with any education. In the regres­
sion analyses, mother’s education is included, categorized as no education, primary 
education, secondary education, and higher education, with no education being the 
omitted category. Sibsize refers to the number of siblings ever born alive to a child’s 
mother, and household birth order refers to a child’s birth order among their siblings 
and cousins in the joint household.

We use variables referring to a mother’s “say” to assess the extent to which the 
social status of lower-ranking mothers as described in the sociological and anthro­
po­log­i­cal lit­er­a­ture is also reflected in their sur­vey self-reports of deci­sion-mak­ing 
power. The NFHS asks women to report who, in their house­holds, has the final say on 
four types of decisions: the woman’s own health care, making large purchases, visits 
to family or relatives, and deciding what to do with money that her husband earns. 
Both survey rounds posed these questions identically. We classify a woman as hav­
ing some say about that decision if she reports that either she alone or along with her 
husband has decision-making power. Children in joint rural households have mothers 
with less deci­sion-mak­ing power than the aver­age rural child. This is likely a reflec
tion of the fact that these households tend to be more socially conservative than the 
average rural household.

Fixed-Effects Regression Specifications

We estimate

	 yihv = β lowerihv + αhv + Xihv θ + δihv + ϵihv′ ,	 (1)

where y is a dependent variable (which will depend on the application), lower is an 
indicator for being a child of the lower-ranking mother, α are household (h) effects, 
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and X are other con­trols as spec­i­fied in par­tic­u­lar appli­ca­tions. We clus­ter stan­dard 
errors by village (v) to reflect the two-stage sam­pling of the sur­vey. The two main 
dependent variables of interest are early-life mortality rates (child-level indicators, 
but scaled as 1,000 or 0 so that coef­fi­cients are com­pa­ra­ble to published demo­graphic 
rates) and height-for-age z scores (scaled to WHO 2006 standard deviations). When 
mor­tal­ity rates are the depen­dent var­i­able, regres­sions include fixed effects (δ) for the 
century-month-code cohort of birth, as well as a control for child sex. When height 
is the depen­dent var­i­able, regres­sions include fixed effects (δ for 119 age-in-months 
× sex categories).10

In com­par­ing within house­holds by includ­ing house­hold fixed effects, we hold 
constant many aspects of children’s social, economic, and neighborhood environ­
ments that are known to correlate with early-life health and that might otherwise 
confound estimates of the effect of women’s status. Such factors include household 
wealth (Finaret and Masters 2019), household caste and neighborhood casteism  
(Coffey et al. 2019), local sanitation (Coffey and Spears 2017; Coffey et al. 2017; 
Headey and Palloni 2019), local air pollution (Gupta and Spears 2017; Spears et al. 
2019), and neigh­bor­hood clas­si­fi­ca­tion (Nolan 2015).

Our two dependent variables have complementary strengths and weaknesses. 
Height is measured only for children under 5 in the DHS, but mortality is observed for 
chil­dren born more than five years before the sur­vey in the DHS ret­ro­spec­tive birth 
history (Spears et al. 2022). Miller et al. (2019) noted a selec­tion-into-iden­ti­fi­ca­tion  
prob­lem for high-dimen­sional fixed effects. For trans­par­ency related to this chal
lenge, the summary statistics in Table 1 com­pare our fixed-effects sam­ple of inter­est 
with all measured rural children in the DHS. For readers concerned about selection 
into iden­ti­fi­ca­tion for the height sam­ple, the mor­tal­ity results offer a robust­ness check 
that does not have the same sample restrictions. Further, although mortality regres­
sions have a larger sample, they are less powered than the height regressions because 
mortality is a binary dependent variable (for a rare outcome), whereas height-for-age 
is a continuous, normal dependent variable.

Results

Mothers’ Decision-making Say

To com­ple­ment socio­log­i­cal and anthro­po­log­i­cal find­ings that daugh­ters-in-law mar
ried to younger brothers have lower social rank within joint households than those 
married to older brothers, we analyze data on mothers’ reported decision-making 
power. If children of daughters-in-law married to the younger brother have worse 

10  Agarwal et al. (2017) and Larsen et al. (2019) demonstrated bias implications of misreporting and other 
patterns of child month of birth and age reporting in the DHS. Unlike the empirical strategies that they 
emphasized, we do not identify off of child age. Readers concerned about these issues can see our early-life 
mor­tal­ity results (where, e.g., NNM is always assessed in the age of first month of life) as a con­fir­ma­tory 
robustness check.
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early-life outcomes because their mothers have lower social status, we would expect 
their mothers to report less decision-making power.

The dependent variable is the count (0–4) of four types of decisions in which a 
woman reported having say. The variable is from pooled data from the NFHS-3 and 
NFHS-4. Columns 1 and 2 of Table 2 model this linear dependent variable using 
ordi­nary least squares (OLS) regres­sion with house­hold fixed effects to make within-
household comparisons. Daughters-in-law married to the younger brother report hav­
ing a say in one tenth fewer decisions than those married to the older brother. This 
is a meaningful difference considering that the average mother reported having a 
say in only one or two decisions. As column 2 shows, controlling for the mother’s 
observ­able char­ac­ter­is­tics does not change the regres­sion coef­fi­cient much. Column 
3 dis­plays the results of an ordered logit spec­i­fi­ca­tion in a robust­ness check to ver­ify 
that the lin­ear use of the count var­i­able (needed for high-dimen­sional house­hold fixed 
effects) is not necessary for this result. In short, these results are consistent with lower 
intrahousehold social status for the lower-ranking daughters-in-law.

Table 2  Mother’s decision-making say is lower for lower-ranking mothers

OLS  
(1)

OLS 
(2)

Ordered Logit  
(3)

 OLS 
(4)

Lower −0.097* −0.087† −0.107* −0.136†

(0.047) (0.047) (0.052) (0.079)
Education (ref. = no education)
  Primary education −0.115
  (0.135)
  Secondary education −0.165
  (0.115)
  Higher education −0.001
  (0.209)
Mother’s Age at Marriage 0.015

(0.013)
Mother’s Age at Survey −2.340

(6.650)
Household Fixed Effects Yes Yes No Yes
Mother’s Cohort Fixed Effects No No No Yes
n (mothers in NFHS-3 or 

NFHS-4) 1,758 1,758 1,758 1,666

Notes: Each observation is a mother of one of the children in the height regressions of either the NFHS-
3 (2005–2006) or NFHS-4 (2015–2016), combined here into one sample. The dependent variable is the 
count of sit­u­a­tions in which the mother reported hav­ing a deci­sion-mak­ing say; the two sur­veys asked 
about four sit­u­a­tions in both rounds. Each con­fi­dence inter­val and coef­fi­cient esti­mate cor­re­sponds to β!  
in a separate regression estimate of sihv  =  β lowerihv  +  αhv  +  Xihv θ, where s is a mother’s self-reported  
decision-making say, lower is an indicator for being the lower-ranking mother, α represents household (h) 
fixed effects, and X are other con­trols as spec­i­fied. Column 4 has a smaller sam­ple because obser­va­tions in 
which moth­ers do not dif­fer on cohort of birth (mea­sured as cen­tury-month codes) are omit­ted; we include 
column 4 to account for the correlation between age and cohort in cross-sectional surveys. Standard errors, 
clustered by village (v), are shown in parentheses.
†p < .10; *p < .05
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Main Results From Fixed-Effects Regressions

Figure 2 pres­ents coef­fi­cients on hav­ing a lower-rank­ing mother (and their 95% and 
90% con­fi­dence inter­vals) from regres­sions of mor­tal­ity mea­sures on the mother’s rank 
and control variables. The column at the left of the figure lists the control variables 
included in each regres­sion spec­i­fi­ca­tion. (Table A3 in the online appen­dix pres­ents all­ 
regres­sion details, includ­ing coef­fi­cients for con­trol var­i­ables.) Figure 2 shows that in 
2005, there were sta­tis­ti­cally sig­nifi­cant dif­fer­ences in neo­na­tal mor­tal­ity between chil
dren born to higher- and lower-rank­ing daugh­ters-in-law, which was also reflected in 
infant mortality. By 2015, the differences were somewhat muted. This may be in part 
because rural infant mortality declined by approximately 20 deaths per 1,000 births 
over the decade between these sur­vey rounds. Nevertheless, the fact that we find sta
tis­ti­cally sig­nifi­cant within-fam­ily dif­fer­ences in mor­tal­ity after con­trol­ling for child’s 
birth cohort and sex in a small sam­ple is note­wor­thy. In par­tic­u­lar, the fact that we find 
an effect on neonatal mor­tal­ity, rather than death at a later age, is our first indi­ca­tion that 
maternal nutrition may be an important mechanism for this effect.

Figure 3 is similar to Figure 2, except that the dependent variable in the regression 
spec­i­fi­ca­tions is child height-for-age. The sam­ple sizes for the height regres­sions are 
smaller, given the sample restriction to children younger than 5 living in a joint rural 
household with two daughters-in-law at the time of the survey. By contrast, the mor­
tality regressions include any child born to a woman in the household structure that 
we study, includ­ing those who were born more than five years before the sur­vey. The 
coef­fi­cients on being born to a lower-rank­ing daugh­ter-in-law are large: in 2005, a 
child born to a lower-ranking mother was about 0.3 of a standard deviation shorter, 
on average, than a child born to a higher-ranking mother. Although slightly reduced, 
the dif­fer­ence for 2015 is large and sta­tis­ti­cally sig­nifi­cant in all­ but one spec­i­fi­ca
tion. Tables A1 and A2 in the online appendix present all regression details, including 
coef­fi­cients for con­trol var­i­ables.

In the online appendix, we use kernel-weighted local regressions to verify that 
our results are not driven by a few key poten­tial threats to iden­ti­fi­ca­tion. These are 
presented in Figure A1 for mortality and Figure A2 for child height. One of these 
robust­ness checks pres­ents results strat­i­fied by father’s height to address poten­tial 
concerns that if younger brothers were shorter than older brothers (despite summary 
sta­tis­tics show­ing that they are not), this could have been reflected in the heights of 
their ­chil­dren. In fact, we find dif­fer­ences in chil­dren’s height in both sur­veys across 
nearly the entire distribution of father’s height. Combined with our earlier regres­
sion results, these local regressions provide strong support for the claim that in joint 
households in rural India, children born to lower-ranking daughters-in-law are less 
healthy than children born to higher-ranking daughters-in-law.

Finally, in Table A4 (online appendix), we present a result that begins to point 
toward a mechanism. For some children, the DHS reports a quantitative birth weight. 
The fraction of the height observations with a survey-reported quantitative birth weight 
increased from 36% in the NFHS-3 to 79% in the NFHS-4, ten years later. Birth weight 
data are not missing at random: the 60% of the height observations that have a quanti­
tatively reported birth weight are more than half a standard deviation taller as measured 
in height-for-age than the other 40% of chil­dren; they are 0.4 ­stan­dard devi­a­tions taller 

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/5/1981/1646310/1981coffey.pdf by guest on 18 April 2024



1994 D. Coffey et al.

7.8

16.5

11.7

18.3

5.6

15.0

5.4

5.6

n = 3,567; SE = 5.1

n = 3,567; SE = 4.0

n = 4,171; SE = 8.0

n = 4,171; SE = 6.3

n = 3,681; SE = 9.7

n = 3,681; SE = 7.7

n = 3,681; SE = 8.7

n = 3,681; SE = 7.6Child birth cohort & sex only

Nuclear family birth order, cohort & sex

Joint family birth order, cohort & sex

Mother's age at birth & child demography

Child birth cohort & sex only

Mother's age at birth & child demography

Child birth cohort & sex only

Mother's age at birth & child demography

-20 0 20 40 60 80

Coefficient on Lower-Ranking Mother (95% and 90% CI)

Infant mortality rate
Neonatal mortality rate
Postneonatal mortality rate

b. NFHS-4 (2015–2016)

22.9

27.6

25.9

29.9

19.9

21.3

9.5

9.2

n = 2,725; SE = 8.8

n = 2,725; SE = 7.5

n = 3,248; SE = 10.2

n = 3,248; SE = 7.9

n = 2,866; SE = 13.8

n = 2,866; SE = 11.2

n = 2,866; SE = 11.8

n = 2,866; SE = 11.1Child birth cohort & sex only

Nuclear family birth order, cohort & sex

Joint family birth order, cohort & sex

Mother's age at birth & child demography

Child birth cohort & sex only

Mother's age at birth & child demography

Child birth cohort & sex only

Mother's age at birth & child demography

0 20 40 60 80

Coefficient on Lower-Ranking Mother (95% and 90% CI)

a. NFHS-3 (2005–2006)

Fig. 2  Main regression result 1: Coefficients for mother’s intrahousehold rank predicting early-life 
­mortality. Each confidence interval (CI) and coefficient estimate corresponds to β! in a separate regression 
estimate of yihv  =  β lowerihv  +  αhv  +  Xihv θ  +  δihv  +  ϵihv, where y is the specified early-life mortality indicator 
(scaled as deaths per 1,000), lower is an indicator of being a child of the lower-ranking mother, α rep­
resents household (h) fixed effects, and X are other controls as specified (although in each regression, these 
include child sex and century-month-code cohort of birth fixed effects). Standard errors are clustered by 
village (v). Full regression tables are shown in Table A3 in the online appendix.
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Fig. 3  Main regression result 2: Coefficients for mother’s intrahousehold rank predicting height-for-age. 
Each confidence interval (CI) and coefficient estimate corresponds to β!  in a separate regression estimate 
of yihv  =  β lowerihv  +  αhv  +  Xihv θ  +  δihv  +  ϵihv, where h is the child’s height-for-age z score, lower is an indicator 
for being a child of the lower-ranking mother, α represents household (h) fixed effects, X are other controls 
as specified, and δ are 119 age (in months) × sex fixed effects. Standard errors are clustered by village (v). 
Full regression tables are shown in Tables A1 and A2 in the online appendix.

within the NFHS-4 only. That said, if we esti­mate our fixed-effects regres­sion shown in 
Eq. (1) among the chil­dren with birth weight data, we find that birth weight was approx
imately 100 grams lower for children of the lower-ranking mother than for children of 
the higher-ranking mother in the same household. This difference holds for both survey 
rounds, with or without a set of plausible controls. Because this difference at the start of 
life indicates that causes begin in utero, it suggests that maternal nutrition mediates the 
effect of social status on child outcomes.
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Mechanism: Women’s Status and Maternal Nutrition

Demographers studying health disparities have increasingly made efforts not only to 
document health differences between people from different groups but also to under­
stand why those differences arise (Burgard and Hawkins 2014; Guillot and Allendorf 
2010; Sasson and Hayward 2019). Why are children born to lower-ranked daughters-
in-law less healthy than those born to higher-ranked daughters-in-law in the same 
household?

Considering the links between maternal nutrition and child health in the rural 
Indian context (Coffey 2015a, 2015b) and complementary literature linking nutrition 
and social rank more broadly (Coffey et al. 2019; Coffey et al. 2018), we expect to 
observe differences in maternal nutrition among daughters-in-law of different ranks. 
Before we present the evidence available in the NFHS data for differences in mater­
nal nutri­tion, we first rule out other pos­si­ble mech­a­nisms for the observed child health 
differences.

What Intrahousehold Status Does Not Predict

Table 3 shows that many important predictors of child well-being are not predicted by 
mothers’ intrahousehold status. The results are presented separately for NFHS-3 and 
NFHS-4. Each row shows the coef­fi­cient on lower-ranking mother from a regression 
of the dependent variable listed in that row for the lower-ranking mother and house­
hold fixed effects. Observations are chil­dren in joint rural house­holds whose heights 
were mea­sured; that is, the same sam­ple of chil­dren as in Figure 3. The only statisti­
cally sig­nifi­cant dif­fer­ences between chil­dren of higher- and lower-rank­ing moth­ers 
show advantages to being born to a lower-ranking mother. For example, children 
born to lower-ranking mothers have mothers with more years of education, on aver­
age, and are less likely to have been born at home.

Maternal Nutrition: Body Mass Index and Underweight

In low-income country settings, and especially in rural India, a mother’s poor nutri­
tion in pregnancy is linked to a baby’s increased chance of early-life death, especially 
in the neonatal period due to low birth weight, and to poor infant and child growth 
among those who survive (Adair 2007; Fadel et al. 2017). Indeed, we found effects of 
a mother’s intrahousehold rank on her children’s neonatal mortality and birth weight. 
It would be con­sis­tent with our results to find that lower-rank­ing moth­ers had worse 
nutrition during pregnancy than higher-ranking mothers. Unfortunately, as discussed 
earlier, the NFHS is a cross-sectional study and therefore did not measure mothers’ 
nutrition during pregnancy for the children we study.

To approximate nutrition during pregnancy, we look at a woman’s body mass 
index (BMI) and whether she was underweight (BMI <18.5) at the time of the sur­
vey, controlling for correlates of body mass that might differ across higher- and 
lower-ranking mothers. In particular, we control for a mother’s age at the time of 
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measurement because age is independently correlated with a woman’s BMI in 
India. We also control for whether she is currently pregnant or breastfeeding.

Table 4 combines data from the NFHS-3 and NFHS-4 to show that lower-ranking 
moth­ers had sta­tis­ti­cally sig­nifi­cantly lower BMIs and were more likely to be under
weight at the time of the survey, even after we control for their ages, breastfeeding 
status, and pregnancy status. These results suggest that if we could observe nutrition 
in pregnancy, lower-ranking mothers would have less body mass at that critical time.

Discussion

This article addresses the question of whether women’s social status affects their chil­
dren’s health. Although many social scientists and development practitioners assume 
that such a relationship exists, and although such a relationship is intuitive and plau­
si­ble, omit­ted var­i­ables and mea­sure­ment prob­lems make it dif­fi­cult to find data that 
allow us to be con­fi­dent that mother’s social sta­tus impacts child health. This study 
investigates the unique social institution of joint households in rural India, in which 

Table 3  Balance on cor­re­lates of child health: Coefficients on lower predicting observable characteristics, 
with house­hold fixed effects

Dependent Variable
NFHS-3

(2005–2006)
NFHS-4

(2015–2016)

Mother’s Height (in cm) 0.382 −0.076
(0.396) (0.299)

Mother’s Age at Marriage −0.109 −0.095
(0.167) (0.172)

Rural Home Before Marriage −0.013 —a

(0.021)
Mother’s Education 0.118* 0.150**

(0.050) (0.041)
Father’s Education 0.201 −0.248

(0.219) (0.169)
Father’s Height (in cm) 0.170 0.199

(0.639) (0.360)
Home Birth −0.092** −0.060**

(0.025) (0.019)
C-section 0.026 0.028

(0.018) (0.019)

Notes: Each coef­fi­cient esti­mate and stan­dard error cor­re­sponds to β! in a separate regression estimate of 
yihv  =  β lowerihv  +  αhv  +  ϵihv, where y is the dependent variable listed in the table, lower is an indicator for 
being a child of the lower-ranking mother, and α represents household (h) fixed effects. Standard errors, 
clustered by village (v), are shown in parentheses. Being a lower-ranking daughter-in-law is the identify­
ing variation of the main results. The samples correspond to the main height results shown in Figure 3, 
except when some variables are missing for some observations.
a This question was not asked in the NFHS-4.

*p < .05; **p < .01
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women married to the younger brother have lower social rank than women married 
to the older brother but in which women are not sorted into these social roles based 
on premarriage characteristics.

The children of lower-ranking mothers are more likely to die in early life. Further, 
those who survive are shorter, on average, than their cousins in the same house­
hold. We present evidence that one mechanism for this effect in this context is mater­
nal nutrition: although they are not shorter, lower-ranking mothers weigh less than 
higher-rank­ing moth­ers. The find­ing that mater­nal nutri­tion is worse among lower-
ranking daughters-in-law does not rule out other possible mechanisms. For instance, 
the stress of being lower ranking has additional effects on mothers and their pregnan­
cies that may not be reflected in weight. Unfortunately, the sorts of stress bio­marker 
data that are becoming increasingly available for high-income country populations 
are not yet available for India (Goosby et al. 2018). When such data are available, 
it would be useful to document any differences in stress biomarkers between  
higher- and lower-ranking women in the same household in rural India.

One important policy implication arising from our results concerns targeting 
efforts to improve maternal nutrition and early-life health. The sort of household 
structures that we study—and more broadly, the hierarchical social forces that they 
reflect and that influ­ence mater­nal health—is not equally com­mon through­out India. In 
Figure A3 (online appendix), we show that these joint households are more common 
in northern states and less common in southern states. Readers familiar with India’s 

Table 4  Mechanism: Maternal nutrition is worse for lower-ranking mothers

BMI Underweight

(1) (2) (3) (4) (5) (6)

Lower −0.489** −0.437* −0.317† 0.0505* 0.076** 0.052†

(0.134) (0.180) (0.188) (0.021) (0.028) (0.029)
Height (in cm) −0.048* −0.044* 0.006* 0.006†

(0.019) (0.019) (0.003) (0.003)
Age at Measurement 0.012 −0.022 0.007 0.012*

(0.034) (0.040) (0.005) (0.006)
Currently Breastfeeding −0.023 0.010

(0.305) (0.044)
Currently Pregnant 1.375** −0.127*

(0.339) (0.051)
Months Since Last Birth 0.001 −0.004

(0.009) (0.001)
n (mothers in NFHS-3 or NFHS-4) 1,744 1,744 1,742 1,744 1,744 1,742

Notes: Each observation is a mother of one of the children in the height regressions of the NFHS-3 or 
NFHS-4 (combined here into one sample). The dependent variable is body mass index (BMI) or an indica­
tor for being underweight (BMI <18.5); these were mea­sured at the time of the sur­vey, not when the child 
was in utero. Each con­fi­dence inter­val and coef­fi­cient esti­mate cor­re­sponds to β!  in a separate regression 
estimate of yihv  =  β lowerihv  +  αhv  +  Xihv θ  +  δihv  +  ϵihv, where y is a measure of maternal nutrition, lower is an 
indicator for being the lower-ranking mother, α  represents household (h) fixed effects, and X are other 
con­trols as spec­i­fied. Standard errors, clus­tered by vil­lage (v), are shown in parentheses.
†p < .10; *p < .05; **p < .01
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human geography will know that this geographic gradient is correlated with many 
human development outcomes (Dyson and Moore 1983): mothers are less healthy, 
children are shorter, and early-life mortality is more common in the north. Our result 
is iden­ti­fied off a par­tic­u­lar house­hold struc­ture, but we believe it is infor­ma­tive about 
patriarchy, women’s status, and social hierarchy in India more broadly. Just as the 
government made strong efforts in recent years to encourage colostrum feeding and 
increase rates of hospital birth to improve infant health, with special programs tar­
geted at the northern states, future policy efforts can focus on the time before birth 
and encourage families to invest in pregnant women’s nutrition and prenatal care.

However, the fact that the effect we document persists even in the later survey 
round—even into 2015 and 2016—cautions policymakers not to underestimate the 
strength and endurance of hierarchical social forces. When we restrict the sample to 
house­holds in which both moth­ers have some edu­ca­tion, we still find a height-for-age 
shortfall of 0.29 standard deviations among children of the lower-ranked daughter-in- 
law (not shown). Thus, education alone is not a solution.

Our results suggest that policies to expand rural mothers’ choice sets in ways that 
weaken traditional household hierarchies may improve child health. Although well 
beyond the scope of this article, such policies may include old-age pensions (Case 
and Deaton 1998) or other forms of social support that allow older parents to sup­
port themselves without relying on the economic support that comes from the joint 
household structure. Further, cash transfers to women during pregnancy may give 
them greater bargaining power to improve maternal nutrition (Drèze et  al. 2021; 
Kalra and Priya 2020). However, programs and policies that merely make transfers 
to households without attention to intrahousehold distribution (especially to socially 
low-ranking young mothers) may be less successful in improving child outcomes 
(Brown et al. 2019). ■
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