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Intergenerational consequences of maternal domestic violence:
Effect on nutritional status of children
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Abstract:

In this paper, we empirically estimate the causal impact of maternal domestic violence on
the nutritional status of her children aged below five years. Using detailed dataset from the
current and fourth round of the National Family Health Survey, we find robust evidence that
violence experienced by mothers at the hands of her husband significantly increases the
likelihood of her children being malnourished. When we focus on identifying the pathways
through which domestic violence affect child health outcomes, we find that while domestic
violence primarily affects child health via deterioration in maternal health, neglect of
children in terms of inadequate provision of essential child care also seem to matter. The
results from the heterogeneity analysis finally suggest that the detrimental effect of such
violence is significantly less pronounced for children born to mothers who are currently

working and are thus empowered.

Keywords: domestic violence, malnutrition, child health.

JEL classification: D19, 110, J12.

1Department of Economic Sciences, Indian Institute of Technology Kanpur, India. E-mail: pakrashi@iitk.ac.in
2Department of Economic Sciences, Indian Institute of Technology Kanpur, India. E-mail: sarani@iitk.ac.in

1


mailto:pakrashi@iitk.ac.in
mailto:sarani@iitk.ac.in

1. Introduction

Crime against women has been increasing at an alarming rate over the past two decades all
over the world and more so in developing countries, including in India. According to the
National Crime Records Bureau (NCRB) of India, reported crime against women has been
continuously on the rise between 2010-2014, with a 9.2% increase alone during 2014. One
of the most common forms of crime against women is domestic violence. Domestic violence,
also referred to as intimate partner violence (IPV) includes verbal, physical and sexual abuse
of women by their current or former male partners and is punishable by law under the
Domestic Violence Act, 2005; Section 498A of the Indian Penal Code (IPC). The prevalence
of domestic violence, however, has magnified by a substantial extent and it has emerged as
a growing and serious concern among researchers as well as policymakers. Interestingly,
65% of Indian men believe that their better halves have to be subjected to abuse so that their
family remains together (International Men and Gender Equality Survey, 2011)°.

According to a study by Kruger (2002), IPV tends to affect 10-69% of women all over the
world. Domestic violence of women at the hands of their husbands or his relatives has
detrimental health, psychological and emotional effects, which can therefore severely affect
these women's overall quality of life. Not only does domestic abuse have an impact on
women’s health and psychology but it may have a trickle-down effect on the health of their

children as well, through several direct and indirect pathways.

There are two models which can explain the link between domestic violence and the
nutritional status of a child. The first is the risky family environment model that describes
how domestic violence inflicted on women may cause a disturbance in their child’s stress-
responsive biological regulatory systems, that are crucial for maintaining physical and
mental well-being (Yount et. al., 2011). Moreover, such exposure could have a direct impact
on the child’s intellect, attitude, health, and overall development (Panchanadeswaran et. al.,
2005; Yount et. al., 2011). On the other hand, the family disruption model suggests that
domestic abuse may have an indirect effect on children through “spillover” effects on other

family practices (Yount et. al., 2011). Exposure to domestic violence may lead to health risky

3 See https://www.icrw.org/publications/international-men-and-gender-equality-survey-images/
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behaviours, such as smoking, excessive consumption of liquor and drugs, as well as
psychological (fear, depression), physical stress (injury, disability, fatigue) and poor
nutritional status (anaemia, poor weight gain) among mothers (Campbell, 2002; Yount et.
al., 2011). These effects in turn may cause variations in a child’s stress-responsive regulatory
systems. Since mothers are primarily responsible for childcare, any imbalance in her life may
have an adverse effect on the growth and overall development of the child. This can be due
to negligence in maternal prenatal and delivery care, infant and toddler care—such as
improper feeding practices, exposure to infection, and inadequate psychosocial care (Yount
et. al., 2011).

Till date, however, very few empirical studies have explored in detail the causal effect of
intimate partner violence (or domestic violence) on the health outcomes of young children.
The current paper fills this gap in the literature by conducting a rigorous study to establish
the causal relationship between domestic violence experienced by married women (15-49
years) and child health outcomes, particularly of children aged 0-59 months. Using data from
the fourth round of the National Family Health Survey (hereafter also referred to as NFHS-
4) from India, we examine the relationship between domestic violence and different
anthropometric indicators used to capture the nutritional status of children below five years
of age, namely, incidence of stunting, wasting and underweight. Since, no single indicator
can capture all aspects of growth and body composition of young children, the use of multiple
measures seems appropriate for this analysis. To account for the potential endogeneity
problem in the estimation of the effect of domestic violence and to provide causal estimates,
we use the instrumental variable (1) approach and the propensity score matching (PSM)

technique in addition to the usual ordinary least squares (OLS) method.

The overall results presented in the paper suggest that domestic violence experienced by
mother at the hands of her husband has a significant negative impact on the nutritional status
of a child captured via the use of different anthropometric indicators. To be specific, any
violence experienced by the mother is found to significantly reduce the height-for-age z-
score, weight-for-height z-score and the weight-for-age z-score of her child and also leads to
a significant increase in the likelihood of being stunted and underweight. Furthermore, the
results from a number of heterogeneity tests show that these adverse effects are more



pronounced for children with non-working mothers. The detrimental effects of domestic
violence are also found to be more in case of a girl child and for relatively older children,

though these differences are not significant across the two sub-samples.

The remainder of the paper is organised as follows. The next section presents a review of the
relevant literature followed by a detailed discussion of the empirical methodology employed
in the paper and a brief description of the data in Sections 3 and 4 respectively. Section 5
presents the findings of our economic model, discusses the pathways via which maternal
domestic violence affects child health and the results from our heterogeneity analysis.

Finally, Section 6 concludes the paper.
2. Background and Literature Review

There is a small but growing literature that considers the various causes and implications of
domestic violence. Theoretical models have been developed in a few papers that shed some
insight into the determinants as well as the consequences of domestic violence. In one such
attempt, Tauchen et. al. (1991) developed a model in which the husbands decide on the
amount of abuse and income to transfer to their wives by maximizing their utility subject to
a reservation utility level of the wife. This underlying theoretical framework has been used
in a few papers to empirically estimate the extent of violence in abusive marriages using
various datasets (Farmer et. al., 1997; Macmillan et. al., 1999). One important drawback of
these papers, however, is that the results are often based on small samples of women staying
in shelters and hence may not be generalizable. Bowlus et. al. (2006) used a dynamic model
to explain marriage, abuse, divorce and employment decisions of married couples. The
model was then estimated using the Canadian Violence against Women Survey (VAWS)
data. The results provided meaningful insights into: who abuses or who is abused and the

implications of such abuse on women's decision to work.

Aizer (2010) incorporates violence in her theory of household bargaining, which suggests
that an increase in the relative wage of a woman increases her bargaining power and
eventually lowers the level of abuse experienced by her. She exploited the exogenous
variation in demand for labour in female-dominated industries to estimate the impact of

male-female wage gap on domestic violence and found evidence consistent with the findings



of her model. Koeing et. al. (2003a) on the other hand found that a higher autonomy for
women in Bangladesh actually increased the risk of exposure to intimate partner violence
(IPV) in areas that were culturally conservative. In contrast, in liberal areas, no such effect
was found. Furthermore, the authors found that in such liberal societies, community variables
like higher proportion of educated women or women who are members of community
credit/savings group actually reduced the risk of abuse. Eswaran et. al. (2011) suggest that in
developing countries, an increase in women's resources may actually increase the risk of IPV
if men feel threatened. Moreover, other social initiatives such as cash transfers targeted at
women may actually make them more vulnerable if men use violence to extract such cash
from them (Bloch and Rao, 2002). Hidrobo et. al. (2013) also consider the linkage between
randomized roll-out of a cash transfer program in Ecuador to mothers and her exposure to
domestic violence and found that the effects are ambiguous in nature. The reason for this
ambiguity may be due to various contextual factors related to culture, community as well as

due to household dynamics.

Buller et. al. (2018) explore the various pathways through which cash transfer could lead to
a change in the risk of domestic abuse. They conducted a mixed-method review of various
studies in low- and middle-income countries (LMICs). On the basis of these studies, the
authors proposed three pathways via which cash transfer could reduce the risk of IPV,
namely through its effect on economic security and emotional well-being, intra-household
conflict, and finally women's empowerment. There also has been an experimental evidence
regarding the effect of women's status on domestic abuse (Pronyk et. al., 2006). South
African women who were randomly assigned to a treatment group, which combined access
to microfinance with a training on violence, were found to experience much less abuse—to

an extent of 55%—relative to women in the control group.

Most of the above papers have highlighted the role of economic status of women in
determining the risk of IPV. Apart from economic status, socio-economic and demographic
factors like education level of the wife, age of partner, age at first marriage, and alcohol
consumption of husband have also been found to be related to the risk of facing domestic
violence (Schuler et. al., 1996; Jejeebhoy et. al.,1997; Koeing et. al.,2003b). One study
(Koenig et. al., 2005) specifically considered the incidence of domestic violence in North



India and found that determinants of such violence vary from the individual level variables
such as economic pressure and intergenerational transmission of violence to community
variables such as community environment of violent crime as well as community-level
norms regarding wife beating. In another interesting study by Chin (2013), an exogenous
increase in HIV prevalence in a cluster in sub-Saharan Africa is found to have a significant
positive effect on the risk of physical and sexual violence against women within marriage.
Such a study has important policy implications regarding introduction of services for

violence against women into existing HIV programs.

A few papers have also investigated the effect of domestic violence on mental, physical as
well as reproductive health of women exposed to such abuse (Heise et. al., 1998; Watts et.
al., 2002). The effect of IPV on a range of pregnancy outcomes and infant health is also well
documented in the literature (Yount et. al., 2011). There, however, exists limited research on
estimating the causal effect of IPV on the nutritional status or growth of young children and
identifying the pathways in detail.* As Yount et. al. (2011) pointed out there are distinct
pathways through which domestic violence can affect the nutritional status of infants and
young children. Hence, there is a need to closely examine the relationship between these two
variables. Till date, there have only been a few papers in this regard.

In five national samples of children aged 6-59 months that were studied, the adjusted odds
of stunting and severe stunting were found to be higher for children of Kenyan mothers, who
had experienced some form of physical domestic abuse (Rico et. al., 2011). Sobkoviak et. al.
(2012) did a comprehensive analysis to explore the relationship between domestic violence
and child nutrition in Liberia. Using the cross-sectional dataset from the Liberian
Demographic and Health Survey, the authors found significant positive association between
odds of stunting and underweight and maternal reports of sexual domestic violence in the

prior year.

4 There is an extensive body of literature regarding the determinants of young children's nutritional status
particularly in developing countries (Smith et al., 2005; Ukwuani et. al., 2003; Larrea et. al., 2005; Van de Poel
et al., 2007; Pathak et al., 2011). However, there is a dearth of analysis in examining the relationship between
IPV and the nutritional status of young children.



Our paper falls in this literature and examines the relationship between domestic violence
and child's nutritional status captured via the use of a range of widely acceptable
anthropometric indicators for another developing country, namely India. Unlike previous
studies, our work focuses on establishing the causal nature of this relationship. To obtain an
estimate closer to the causal effect we have addressed a range of econometric concerns such
as a potential endogeneity problem in the paper. To control for the endogeneity problem, we
have used the propensity score matching (PSM) method as well as the instrumental variable
(IV) approach in addition to the OLS method. We also run a simple placebo test to rule out
the possibility of any spurious correlation that might exist. Furthermore, our paper also
focuses on identifying the pathways that may lead to deterioration in child’s nutrition due to
an instance of domestic abuse faced by the mother. Finally, we conduct a number of
heterogeneity tests to identify the different groups of women and children who are relatively

more vulnerable to the adverse effects of domestic violence.

3. Empirical Methodology

Our objective in the current paper is to estimate the causal impact of any instance of domestic
violence (verbal or physical) experienced ever by women (within the household) on the
nutritional status of their children, aged below five years, after controlling for a number of
other individual or household level observable characteristics that may also affect child
health. To establish the relationship as discussed earlier, we estimate the following
econometric model as presented in Equation (1):

where, H;; is one of the six anthropometric indicators that capture the nutritional status of
child i (from household ;) used one at a time as the dependent variable while DV; is a dummy
which takes the value 1 if the mother of the child i from household j was subjected to any
form of domestic violence (physical or verbal) and 0 otherwise. ¢;; is the individual specific
error term which is non-systematic in nature and varies across individuals. For the purpose
of our analysis, we only consider married women aged 15-49 years with atleast one child

aged below 5 years.



In addition, we also control for a vector of household level characteristics (H;) such as age
and gender of the household head, household size, religion (Hindu, Muslim, Christian or
Other categories), wealth index of the household® (a dummy variable which takes a value of
1 if the household belongs to the middle, higher or highest wealth index category and 0
otherwise), type of residence (rural or urban), family structure (nuclear or joint family) and
number of women in the household. On the other hand, we also net out the effect of child
specific characteristics (C;;) such as age, gender and birth order of the child and maternal
characteristics (M;;) such as age of the respondent mother, whether she has primary
education and if the respondent is currently working. To account for any correlations in errors
across primary sampling units (PSU), we compute clustered—robust standard errors at the
PSU level.

We are particularly interested in the sign and magnitude of the coefficient y, associated with
the domestic violence variable DV;. However, there is an important challenge that needs to
be addressed in order to causally estimate y as the OLS estimates alone cannot be interpreted
as causal in nature. There can be confounding variables that can affect both incidence of
domestic violence as well as child health outcomes, which have not been controlled so far in
the regressions. It is indeed possible that some states are more patriarchal and hence average
incidence of domestic violence could be more in those states. At the same time, these states
might be more backward resulting in relatively worse health outcomes for its children. Apart
from individual, household and child level characteristics, we therefore include state fixed
effects in all the regressions. This reduces the possibility of the presence of unobserved
locational factors that might simultaneously affect both instances of domestic violence and

child malnutrition. There can still be various unobservable individual or household level

5The wealth index in NFHS-4 is based on the following 33 assets and housing characteristics: household
electrification; type of windows; drinking water source; type of toilet facility; type of flooring; material of
exterior walls; type of roofing; cooking fuel; house ownership; number of household members per sleeping
room; ownership of a bank or post-office account; and ownership of a mattress, a pressure cooker, a chair, a
cot/bed, a table, an electric fan, a radio/transistor, a black and white television, a colour television, a sewing
machine, a mobile telephone, any other telephone, a computer, a refrigerator, a watch or clock, a bicycle, a
motorcycle or scooter, an animal-drawn cart, a car, a water pump, a thresher, and a tractor. The wealth index
ranges from O (poorest) to 5 (highest) wealth category. We have used a dummy for wealth index in the
regressions, which takes a value of 1 if the household belongs to the middle, higher or highest wealth index
category and 0 otherwise.



characteristics which can affect both the outcome variables and the variable of interest. For
example, a strong-willed woman may actually have less chances of being a victim of
domestic abuse and may also be more aware and capable of taking care of her children.
Hence, there is actually a third factor namely the personality of the mother that actually leads
to an improvement in child nutrition and a decrease in the incidence of domestic violence

thereby confounding the effect that we intend to estimate.

To account for this potential endogeneity problem that exists while estimating the causal
effect of domestic violence on child nutritional status, we employ two alternative estimation
strategies—the Propensity Score Matching (PSM) technique and the instrumental variable
(V) approach. In order to run the PSM regressions, we first estimate the propensity score
for each woman using a standard logit model that regresses the experience of domestic
violence of the women in question on a set of individual and household level observable
variables that might influence her chances of being abused by her partner and then they are
matched based on their propensity scores. We use the nearest neighbour (NN) matching

estimator and consider 5 nearest-neighbours for comparison.

Finally, in order to get closer to estimating this causal effect, we instrument domestic
violence with proportion of households with alcoholic husband. The identifying assumption
is that higher proportion of households (in the village) with alcoholic husband should not
have any direct effect on child health outcomes, except via increasing the incidence of
domestic violence. Higher proportion of households with alcoholic husband in the village
significantly increases the chances that the individual woman’s husband is also alcoholic via
strong peer effects, which eventually leads to higher incidence of domestic violence within
the household. Therefore, we strongly believe that proportion of households with alcoholic
husband is a good instrument as it is correlated with the endogenous variable, Any violence

and also satisfies the exclusion criterion.
4. Dataset used in the paper

We use data from the National Family Health Survey (NFHS) and focus on the most recent
round; namely NFHS-4 carried out between 2015- 16 for the purpose of our analysis. NFHS-

4 is the fourth round of a cross-sectional socio-economic and demographic health survey



conducted throughout India every 6-10 years, starting from 1992. It is conducted by the
International Institute for Population Sciences (IIPS) in Mumbai under the aegis of the
Ministry of Health and Family Welfare. This nationally representative household level
survey covered about 601,509 households interviewed from different locations in India. This
survey combines both information gathered through a face-to-face interview as well as those
collected via a medical examination. The fourth round of the survey used three different type
of questionnaires to collect detailed data regarding the household, and specific information
about the women and men from the households. The status of women and spousal violence
module of the women questionnaire asks a series of relevant questions regarding verbal,
spousal and sexual violence experienced by the women at the hands of her husband while
height and weight measurements were used to conduct anthropometric assessment of the
nutritional status of ever-married women aged 15-49 years and their children born in the five

years preceding the survey.

4.1 Outcome variables

The anthropometric indicators that we use to estimate the impact of intimate partner violence
experienced by married women (aged 15-49 years) on the nutritional status of children under
the age of five are based on the weight-for-height z-scores (wasting), weight-for-age z-scores
(underweight) and the height-for-age z-scores (stunting). Each of these indicators capture
different information about growth and body composition of the children. Incidence of acute
malnutrition among children under the age of five is estimated using anthropometric
measurements (height and weight measurements collected during the survey) expressed in
standard deviation (SD) units (z-scores) measured in terms of deviations from the median of
the reference population (WHO, 2006) and specifying cut-offs (presented as z-scores) in line
with the WHO recommendations. As per the WHO recommendations, children are classified
as malnourished if their respective z-score is less than -2 standard deviations (SD) and
“severely” malnourished if the z-score lies below -3 SD. Thus, a child below five years of
age is referred to as underweight (or stunted) if the standardized weight (or height)-for-age
z-score is less than -2 SD (WHO, 2006).

According to the World Health Organisation (WHO), a child is referred to as stunted when
the height-for-age z-score of the child is less than two standard deviations of the WHO child

10



growth standards median.® A child is therefore referred to as stunted or having low height-
for-age (HAZ), when he/she is found to be too short for his/her age but need not be thin. This
is a result of chronic malnutrition and may lead to risks related to long term development of
the child. Overall, stunted growth is an important indicator as it reflects the inability of a
child to reach his growth potential due to improper health and/or nutritional factors.
Moreover, it is also a cause of concern as it may lead to higher risk for illness and premature
death; delayed mental development and hence bad performance in school and lower

productivity in the work force in future and lower mental ability.

Similarly, wasting occurs when the weight-for-height z-score is less than -2.” Wasting
implies low weight-for-height, i.e., when a child is thin given his/her height but may not be
short. This is an indicator for acute malnutrition and may lead to a higher risk of morbidity
and mortality. Unlike stunting, which occurs as a result of numerous different acute and
chronic factors, such as micro- and macro-nutrient deficiencies, wasting is considered to be
a short-term condition that represents failure to receive adequate nutrition during the period

immediately before the survey, due to malnutrition or a recent episode of illness.

The last indicator used in our analysis is the incidence of underweight, which also means a
child has low weight-for-age, i.e., the case when a child is either too short or thin for her/his
age. Weight-for-age is a composite index of height-for-age and weight-for-age and takes into
account both acute and chronic malnutrition. Being underweight can also be a serious cause
for concern as it may lead to severe effects such as an immune system that is weak, slower
than expected linear growth, or difficulties in learning. The criteria for underweight is a
weight-for-age z-score that is less than -2.8

4.2 Measures of Domestic Abuse
After defining the key outcome variables that we use in this paper, we shift our focus towards
the variables of interest, i.e., in our case, variables that capture the incidence and extent of

& The exclusion criteria used for the HAZ-score is less than -6 and greater than +6.
" We exclude all WHZ-scores in our data which are less than -5 and greater than +5.
8 The exclusion criteria for WAZ-scores are less than -6 and greater than +5.
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abuse of mothers at the hands of their husbands. We primarily focus on two specific
categories of domestic abuse: (i) verbal or emotional and (ii) physical abuse. We do not
include extreme cases of sexual violence in our analysis. Each of these variables will be

discussed in much detail next.

The verbal or emotional abuse variable is constructed based on the responses of the mothers
to a set of questions related to being subjected to verbal or emotional violence. This type of
violence does not lead to physical harm but may cause emotional damage to any women.
Women’s responses to the following questions “Now if you will permit me, I need to ask
some more questions about your relationship with your (last) husband. (Does/did) your (last)
husband ever: (a) say or do something to humiliate you in front of others? (b) threaten to hurt
or harm you or someone else close to you? (c) insult you or make you feel bad about
yourself?”” were used to create a 0-1 dummy which captures whether the woman ever faced

verbal violence at the hands of her (last) husband.

On the other hand, the physical violence variable is a 0-1 dummy based on a host of variables
capturing their responses to a set of physical violence related questions, where the severity
of the violence varies from mild (less severe) to extremely harsh (severe)physical abuse
experienced by the women. The physical abuse variable captures her responses to the
following questions: “Now if you will permit me, I need to ask some more questions about
your relationship with your (last) husband. (Does/did) your (last) husband ever do any of the
following things to you: (a) slap you? (b) twist your arm or pull your hair? (c) push you,
shake you or throw something at you? (d) punch you with his fist or with something that
could hurt you? (e) kick you, drag you or beat you up? (f) try to choke you or burn you on
purpose? and (g) threaten or attack you with a knife, gun or any other weapon?”” Responses
to these seven questions were used to create a 0-1 dummy, which captures whether the
respondent ever faced any physical violence (less severe or severe) at the hands of her (last)
husband.

Finally, we combine the physical and verbal abuse dummies to create a 0-1 dummy to denote

whether there was any evidence of domestic violence (irrespective of whether they faced

12



verbal or physical violence) faced by the respondent mother. The Any violence dummy
therefore takes a value of 1 if the woman in question from the household was subjected to
any kind of domestic violence (verbal or physical) and O otherwise.

The descriptive statistics on the child health outcomes are reported in the top panel of Table
1, while the lower panel summarizes the relevant domestic abuse variables. In Panel A, we
find that that there are significant occurrences of stunting, wasting and underweight among
children aged 0-59 months in our sample. About 38% of children were found to be stunted
and 35% underweight, compared to only 20% of such children being wasted. Such high
incidence of stunting and underweight as compared to wasting among young children is
indicative of stunting and underweight being relatively long-term phenomenon compared to

only short-term effects in the case of wasting.

In Panel B, we note that a significant share of women in our sample have experienced
domestic abuse in some form at the hands of their partner—either physical or verbal. To be
specific, around 32% of married women aged 15-49 years in our sample have been through
some form of household abuse or the other. On an average, while 30% of respondents in our
sample have experienced physical abuse, 13% have experienced verbal violence.® Finally,
Panel C in Table 1 suggest that on average about 31% of households in the village have
alcoholic husbands with the proportion ranging from as low as 0 to 90% of households
sampled from the village. Figure 1 and Table 2 also confirm that poor nutritional status
among children aged 0-59 months is more prevalent among households, who have
experienced some form of domestic violence ever in the past. The difference between the

two groups of women are statistically significant.

5. Regression Results

The regression results estimated using the linear regression model set up as Equation (1) are
presented in Tables 3. At first, we run the standard OLS regressions, where each of the six
anthropometric indicators for children under the age of five is used as the dependent variable

one at a time and the domestic violence dummy, Any violence is used as the variable of

9Appendix Table 1 provides the summary statistics of the full set of control variables used in our analysis.
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interest, with other variables as discussed in Panel A of Appendix Table Al as controls.

We only report the estimated coefficients associated with the Any violence variable over here.

The OLS regression results are presented in Table 3. At first, we present the results without
the additional controls (as discussed in detail in the footnote) in Panel A of Table 3 while
those estimated with these controls are reported in Panel B of Table 3. The results related to
the three z-scores (weight-for-height z-scores, weight-for-age z-scores and height-for-age z-
scores) are presented in columns(1)-(3) while the estimated coefficients for malnutrition
among children (such as stunted, wasting and underweight) are reported in the next three
columns. The result from the placebo test, where we regress the twin dummy on the other
explanatory variables is finally presented in the last column of Table 3. While we suspect
that domestic violence could adversely affect child health outcomes, we do not have any a-
priori reason to believe that women who face violence from their (last) husbands will be
more likely to have multiple births (particularly twins). Therefore, the twin dummy is a very
good candidate for the falsification test as it will rule out the possibility of any spurious
correlation in this context, if the estimated coefficient for the twin dummy regressions turn
out to be small and insignificant while it is significant for the other six child health
outcomes—namely, height-for-age z-score, weight-for-height z-score, weight-for-age z-

score, incidence of stunting, wasting and underweight.

The results presented in Panel A of Table 3 suggest that as expected domestic violence (in
any form) is significantly associated with all the six child health outcomes discussed in the
paper—negatively with the HAZ, WHZ and WAZ-score and positively with incidence of
stunting, wasting and being underweight. When we focus on the coefficients associated with
Any violence presented in Panel B, estimated after including all the individual and household
level characteristics and state fixed effects as in Equation (1), we find that incidence of
domestic violence in any form within the household reduces the HAZ-score by 0.055 SD,
WHZ score by 0.044 and WAZ-score by 0.061 SD. All of these estimated coefficients are
statistically significant. On the other hand, evidence also suggests that domestic violence

increases incidence of stunting among under-five children by 1.1 percentage points (pp) and

19The variables used in each of the regressions are also mentioned in the footnote of Table 3.
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incidence of underweight by 2pp. Domestic violence, however, is found to have no
significant effect on wasting, which as discussed earlier is the result of a relatively short-
term phenomenon such as lack of nutrition or illness during the period immediately before
the survey. The placebo results as presented in the last column of Table 3 eventually confirm
that these are not spurious correlation as we do not find any evidence of any significant
relationship between domestic violence and likelihood of having a twin, as expected. To sum
up, the results provided in Table 3 therefore suggest that there is indeed a positive association
between domestic violence experienced by mothers and child malnutrition. However, further
investigation needs to be undertaken before the results presented in Table 3 can be treated as
causal in nature. The regression results with full set of controls are presented in Table A2 in
the Appendix.

Next, we use the PSM technique as discussed earlier to control for the non-random
assignment of women into the abused versus not abused group. We therefore re-run Equation
(1) on a sub-sample of women, i.e. only on those women matched on the basis of several
observable individual (respondent), partner and household level variables. The PSM results
are presented in panel A of Table 4. Table A3 in the Appendix suggests that the group of
abused women and the group of women who have not been abused are balanced in terms of
the observable characteristics used and the difference between them are not significant. The
results in panel A of Table 4 clearly show that the coefficients for Any violence are more or
less similar in magnitude to the OLS estimates in Table 3 and are statistically significant for
WHZ-score, WAZ-score and incidence of underweight. So, the PSM results provide some
evidence that domestic violence adversely affects both weight-for-age z-scores as well as its
cut-off, though the effect on underweight is significant only at 10% level.

Finally, in order to establish our claim that there indeed exists a causal impact of domestic
violence on child nutritional status, we control for the possibility of unobserved confounding
factors like personality of the women, which still makes the domestic violence variable
endogenous in nature, by applying the instrumental variable approach as discussed in detail
in the last section of the paper. The IV results estimated using Equation (1), where proportion

of households with alcoholic husband is used as an instrument for domestic violence is
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presented in panel B of Table 4. The IV regression results (from our preferred econometric
model) in fact confirms that there is indeed a strong positive impact of domestic violence on
child malnutrition. WHZ-score as well as WAZ-score is found to be significantly lower by
0.98SD and 0.73SD respectively among those who experienced domestic violence vis-a-vis
those who did not. Chances of children being wasted also increases by 33.2 pp. and being
underweight increases by 24.2 pp. if the mother is subject to domestic violence. The
coefficients in Panel B of Table 4 are larger in magnitude compared to the OLS estimates in
Table 3 thereby indicating the presence of measurement bias. With IV regressions, we re-do
the placebo test and find that there is again no effect of domestic violence on birth of twins,

suggesting that our results are not at all spurious in nature.

The results presented in Table 5 show that proportion of households with alcoholic husband
significantly predicts incidence of domestic violence captured via the Any violence dummy
and is in fact a very good instrument. The first stage results presented in the first column of
Table 5 suggest that the estimated coefficient of 0.23 associated with the instrument
proportion of households with alcoholic husband is highly significant and the F-statistic also
eliminates any concerns about the instrument being weak. Table 5 also attempts to establish
that the instrument only has an indirect effect on child health via domestic violence and
therefore satisfies the exclusion criterion. The mechanism via which the instrument
proportion of households with alcoholic husband works in this context is via strong peer
effects at the village level. In a village where this proportion would be higher, the chances of
the husband being alcoholic would also be more as the male peers in his locality or social
network would encourage him to drink. Column 3 in Table 5 suggest that there indeed exist
strong peer effects in consumption of alcohol as the estimated coefficient is as high as
+0.875. The second column in Table 5 confirms that the pathway via which the instrument
works in this scenario is indirect. Once we control for the fact that the husband himself is
alcoholic, the significance associated with the instrumental variable fades away suggesting
that peer effects in alcoholic consumption encourages the husband to be alcoholic, who in
turn is more prone to abuse his wife. Figure 2 also confirm that there is a strong correlation

between proportion of households (in the village) with alcoholic husbands and proportion of
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households which has experienced domestic violence ever. Hence, we believe that it is this

peer effect via which the instrument affects domestic violence.

Next, in order to isolate the results presented in Table 3 by the type of domestic violence we
separately use verbal or emotional violence and physical violence one at a time in Equation
(1) instead of clubbing them together as Any violence (whether verbal or physical). Table 6
presents these results for both the OLS regressions as well as the IV approach, which is our
more preferred estimate. While the OLS estimates are presented in Panel A of Table 6, the
IV estimates are reported in Panel B. The results in Panel A show that both verbal as well as
physical violence has a significant effect on all the child health outcomes. Though the effects
are roughly similar in magnitude, they are slightly more significant in case of physical
violence. The IV results in Panel B also confirm that there is indeed an effect of both physical
as well as verbal violence on child nutritional status. Contrary to the OLS results, however,
the coefficients associated with verbal violence are found to be significantly larger in
magnitude than those associated with physical violence. The results from our preferred 1V
approach suggests that even verbal or emotional abuse (which may appear harmless as there
is no physical violence or torture involved) can be unfavourable to a child’s health and the
effects can be much more serious compared to extreme forms of physical violence, which
undoubtedly appears to be more detrimental in nature. One reason for this result, we believe,
is due to the fact that friends, family and neighbours are much more likely to interfere and
sort out family matters between the husband and wife when there is physical violence
involved compared to emotional or verbal violence, which may continue undeterred for

longer periods and therefore lead to worse child health outcomes.

5.1 Pathways to child malnutrition

In this subsection, we try to examine the underlying mechanisms via which domestic
violence could affect the nutritional status of a child. According to Yount, et. al. (2011), there
are two distinct pathways—one direct and one indirect—that have been discussed in the
literature. The first is a direct effect of domestic violence on child’s stress responsive

biological regulatory system and overall development while we can further separate the

17



second effect into two distinct indirect pathways (see Figure 1 in Yount, et. al, 2011 for
further details on the conceptual framework). The first indirect channel considered has an
effect on child health through its effect on maternal health. Maternal health can be directly
affected by incidence of domestic violence which in turn affects child health indirectly.
Domestic violence may also lead to some behavioural problems for mothers as they may
resort to addictive habits of smoking and consuming liquor. This in turn implies that they
will be more likely to neglect their children thereby leading to a deterioration in the

nutritional outcomes of these children.

In order to identify the most prevalent pathway via which domestic violence affects child
nutritional status, in the absence of direct data on stress responsive biological regulatory
system in NFHS-4 for children under the age of five, we focus on the process of elimination.
To control for the possibility that domestic violence has an indirect effect on child health in
addition to the direct effect, we sequentially add extra controls related to maternal health as
well as child care variables to the baseline model presented in Equation (1). For the purpose
of our analysis, we consider four maternal health variables to account for the first indirect
effect, where domestic violence affects maternal health first and then child health. We also
control for four child care variables in the analysis as domestic violence could lead to child
neglect and eventually deteriorate child health. The maternal health variables that we include
first in the baseline model include body mass index (defined as weight in kilogram divided
by height in metre squared), mid-upper arm circumference (in cm), mean arterial pressure!!
and level of anaemia (severe, moderate, mild, not anaemic) where 1 refers to severe and 4 to
not anaemic while the child care variables include a dummy for incidence of breastfeeding,
use of mosquito nets at home dummy and finally dummies for food intake and health check-

ups regularly from the Anganwadi.

While the baseline regression results are presented again in Panel A of Table 7, the results
from the regression model which adds the maternal health variables to the baseline model
are reported in Panel B of Table 7. Finally, the child care variables are added to the model in

Panel Band the coefficients for the Any violence dummies are reported in Panel C. We believe

Mean arterial pressure defined as [(2xdiastolic pressure +systolic) divided by 3].
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that any significance that still remains associated with the coefficient of the Any violence
dummy will be because of the direct stress responsive biological regulatory system in
children that we are unable to control for due to lack of appropriate data. Focussing on the
results in Table 7, we find that once we control for the maternal health variables, much of
the significance vanishes and the estimates also become relatively small (as in Panel B of
Table 7). While the significance associated with HAZ-score, WHZ-score and stunting
completely vanish, the coefficients for WAZ-score and underweight almost become half
suggesting that maternal health is an important determinant for child health. Further, when
we add the child care variables in Panel C, none of the coefficients remain statistically
significant. These results suggest that a substantial part of the effect of domestic violence on
child health are mediated through the indirect channels namely maternal health and neglect

of children by mothers.

In addition, Table 8 presents the results from the direct effect of domestic violence on
maternal health and child care. As can be seen from panel A of Table 8 incidence of any
violence has a negative impact on various indicators of maternal health—maternal body mass
index reduces by 0.262 units, mid-upper arm circumference by 0.216 cm and leads to severe
anaemia. This confirms our claim that domestic violence mostly has an indirect effect on
child health by adversely affecting maternal health. We also find that domestic violence may
also have an effect via child neglect though the strength of the channel is not as strong (and
significant) as the maternal health channel. The only significant effect is that of incidence of
breastfeeding and that too the sign of the coefficient is positive suggesting that mothers who
are abused by their husbands latch on to their new-born and are more likely to breastfeed
them in order to compensate for child neglect in any other forms.

5.2 Heterogeneity Analysis

We finally run a number of heterogeneity tests to identify the factors that also affect the
causal impact of domestic violence on the nutritional status of children under the age of five.
To be specific, we attempt to understand if the effect of household violence on child health
is less pronounced in situations wherein the mother is economically more empowered or the

child is not vulnerable. Towards this end, we re-run Equation (1) for different sub-samples
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of women and children to examine if there exist any significant differences in the estimated
coefficients from the two sub-samples. For the purpose of our analysis, we compare mothers
from nuclear families to those belonging to joint families and based on the employment status
of women—whether the respondent is working vs. not working. Finally, we also compare
health outcomes across children of different gender (male vs. female child) and age groups
(0-24 months vs. 24*-59 months) to check if the effect of domestic violence varies based on
the characteristics of the child. The results from the heterogeneity analysis are presented in
Tables 9 and 10.

We start by focussing on family structure as the type of violence experienced by these two
groups of women as well as the emotional support that they and their children receive within
the household may vary across these family types. Firstly, one may argue that in a joint
family set-up even if the mother is a victim of domestic abuse, the children are more likely
to receive care and support from other people in the family, especially from grand-parents
and the negative effects of domestic violence on children health will be less pronounced. On
the other hand, incidence of verbal violence is much more prevalent and possibly more
intense among joint families as all family-members may get involved. Therefore, emotional
violence within such households has a multiplier effect on mother’s emotions and health
which eventually may have a comparatively larger negative effect on child health. Therefore,
one can expect worse nutritional outcomes for children from nuclear families in comparison
to those from joint families if the first effect dominates; otherwise if the second effect
dominates these effects will be relatively larger in magnitude for the joint family set-up.

The regression results in panel A of Table 9 indicate that the WHZ-score and WAZ-score
for nuclear families reduces by 0.057 SD and 0.056 SD respectively while it reduces the
HAZ score by 0.08 SD and WAZ score by 0.068 SD among women from joint families, who
are subjected to domestic violence. Moreover, the results reported in Panel B of Table 9 show
a statistically significant effect of domestic violence on the incidence of being underweight
for both types of family structure. The positive coefficient on stunting is also found to be
statistically significant for children of women from joint families. The differences in the
estimated coefficients between these two groups of women, however, are not significant for

all outcome variables considered in the paper.
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Next, we look at the importance of maternal characteristics in the context of domestic
violence, by focussing on two sub-samples of mothers—working mothers vis-a-vis mothers
who are not working. This case is particularly interesting as the employment status of a
mother can affect the nutritional status of a child via two different pathways: firstly, a
working mother has more autonomy and is able to maintain a higher socio-economic status
within the household, which eventually translates into improved health outcomes for her
children. On the other hand, a working mother usually has less time to devote to her children
and hence in case the mother is subjected to domestic abuse, the working mother may find it
even more difficult to take care of the children, thereby leading to worse health outcomes for
her children. Again, if the first effect dominates then we can expect that lack of autonomy
derived from not being employed can negatively affect the children of non-working mothers.
On the other hand, if the second effect dominates then children of working mothers will have

comparatively worse health outcomes.

The results presented in panels C and D in Table 9 show that there is no negative effect of
domestic violence on the nutritional status of children of working mothers in contrast to
strong significant and detrimental effects on nutritional outcomes of children of mothers who
are not working. Among women who are not employed, incidence of domestic violence
reduces HAZ, WHZ and WAZ-score by 0.066SD, 0.048SD and 0.074SD respectively. The
estimated effect associated with being stunted (1.7%) and underweight (2.6%) is
significantly more among those who are not working and subjected to domestic violence.
None of the estimated effects for domestic violence is found to be significant for women who
are currently employed, thereby suggesting the importance of autonomy to counter the
adverse effects of domestic violence. The overall results in panels C & D of Table 9 therefore
suggest that the first effect dominates the second effect and so higher autonomy of mothers
within the household brought about by employment enables mothers to take better care of
the children even in the face of domestic violence targeted towards them by their husbands.
In addition to these results, Panel A & B in Table A4 in the Appendix further indicate that
age of marriage of women (i.e. whether they marry before the legal age of marriage or after)
does not seem to matter much for child’s nutritional status and women from both groups are
similarly affected by domestic violence (as the differences again are not statistically

significant). On the other hand, from Panels C & D we find that children of women who are
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subjected to domestic violence by their husbands longer i.e. for more than 7 years have
comparatively poorer nutritional status, suggesting that prolonged exposure to domestic
violence has serious detrimental effect on child health.

Next, we pay particular attention to the relevance of the child specific characteristics such as
gender of the child as well as their age in the context of examining the effect of domestic
violence on child health. Results related to the gender of the child presented in panels A &
B of Table 10 show that even if the estimated negative effects for the girl child, who is more
likely to be neglected by the household in a patriarchal society looks slightly higher in
magnitude, the differences are not statistically different from each other, i.e. the gender of
the child does not seem to matter at all. These results therefore suggest that domestic violence
negatively impacts the nutritional status of young children irrespective of the gender of the
child.

Finally, in order to study the differential effect of intimate partner violence on child growth
and nutritional outcomes across children from various age groups, we again perform
regressions separately for different age groups (in months) of children: 0-24 and 24*-59, and
present the results in Panel C and D of Table 10. Similar results are obtained when we look
at these subsamples of children. Even though these estimated coefficients appear to be
significant and slightly larger in magnitude among the older cohort of children, those who
are less likely to latch on to their mothers, breastfeed and at the same time require particular
care in the event of domestic violence, the negative effects of domestic violence are not
significantly different from each other. Therefore, we find robust evidence that children from

both these groups are equally prone to suffer from the negative effects of domestic violence.

6. Conclusion

Using detailed dataset from the most recent round of the National Family Health Survey
(NFHS-4) conducted between 2015-16, this paper first establishes the causal effect of
domestic violence ever faced by the respondent mothers at the hands of their (last) husband
on different anthropometric indicators that capture the nutritional status of under-five

children born to these women. We confirm that there indeed exists a direct and causal effect
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by using the OLS regression method, the propensity score matching (PSM) method and the
instrumental variable (IVV) approach. We also conduct a falsification test to rule out
possibility of any spurious correlation. Secondly, this paper examines the channels via which
domestic violence affects child health. The current paper finally conducts a number of
heterogeneity tests to identify the factors which also affect the relation between domestic

violence and child health.

For the purpose of our analysis, we begin by restricting our attention to only married women
in the 15-49 age group with atleast one child aged below five years. The key variable of
interest that we focus on in this paper is incidence of any kind of domestic violence
experienced by the respondent at the hands of her (last) husband. We consider six
anthropometric indicators based on height and weight measurements (collected during the
survey) of children born to these women and currently under the age of five as the outcomes
of interest—namely, height-for-age z-score (HAZ-score), weight-for-height z-score (WHZ-
score) and weight-for-age z-score (WAZ-score) and equivalent indicators to capture

incidence of malnutrition such as stunting, wasting and underweight.

From our analysis so far, it is evident that there exists a direct causal relationship between
domestic abuse of mothers and the overall growth and development of their children. In
particular, mothers’ experience of partner violence not only significantly reduces HAZ,
WHZ and WAZ-score but also has a considerable impact on child stunting and underweight.
From the overall results of our preferred model, which uses the instrumental variable
approach, we find that instances of any form of domestic violence ever experienced by
mothers significantly reduces WHZ and WAZ-score by 0.976 SD, and 0.726 SD
respectively, while it increases the chances of being wasted and underweight by 33.2 and
24.2 pp. respectively. We also observe that verbal violence has a larger effect on child health
compared to physical violence, suggesting that verbal or emotional abuse is more detrimental
to the nutritional status of the child. This is particularly true as friends, family and neighbours
often interfere during spells of physical violence while verbal or emotional abuse by the
husband or partner can continue within the boundaries of the household for years without

any intervention of any form. Moreover, the reported findings are also important as they lend
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support to the direct and indirect pathways through which domestic violence can affect child
stunting and underweight in the case of India. The results suggest that while domestic
violence affect child health primarily via its effect on maternal health, neglect or deprivation
of young children in terms of relevant and essential child care in the event of domestic

violence within the household also plays an important role.

The results from the heterogeneity analysis presented in the paper show that the adverse
impact of domestic violence on child health is comparatively more pronounced for women
who are currently not employed, suggesting that the autonomy effect of mother’s
employment dominates the neglect effect. We also find that while we suspect that requisite
care and support from friends, neighbours and other family members, particularly in a close
knit society or household can to a large extent reverse the negative health effects of domestic
violence experienced by mothers at the hands of their partners, the estimated coefficients are
slightly larger in magnitude for joint families possibly due to a multiplier effect of verbal or
emotional violence in a large family setting. Similarly, when we focus on child specific
characteristics—such as age and gender of the child—we find that girl children, who receive
less attention and are more likely to be neglected in the Indian culture as well as relatively
older children (over the age of two) are particularly susceptible to the adverse effects of any
domestic violence experienced by the mother. While the estimated negative effect is slightly
larger in magnitude among those who are comparatively more neglected in terms of child
care, such as a girl child or someone over the age of two, who are not completely dependent
on mother’s milk and need special care, the difference in the estimated coefficients between

the two sub-samples are not significantly different from each other.

Overall, the robust evidence obtained for the causal impact of intimate partner violence on
child growth and development presents a major cause of concern as domestic violence is
found to not only affect maternal health but also has adverse effects on the physical health
of children under the age of five. This calls for immediate policy intervention by the
government. Coordinated efforts can be undertaken to increase awareness about the adverse
effects of domestic violence on child health, using various channels for information

dissemination such as media and newspapers. Steps can also be taken by the government to
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improve employability of women so that via increased autonomy these women may
themselves have the ability to raise their voices against any incidence of domestic violence.
Future research could examine the impact of partner abuse on child’s education, the role of
media to counter domestic violence, etc. Moreover, our study can also be expanded by
looking at the impact of domestic violence on child health, particularly when an older sibling

is also present within the household.
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Table 1: Descriptive Statistics

Variables of Interest No.of Obs. Mean Std.Dev. Min Max
Panel A: Nutritional status variables

Height-for-age Z-score 29,734 -1.42 176 -6.00 6.00
Incidence of stunting 29,734 0.38 049 0.00 1.00
Weight-for-height Z-score 29,292 -0.94 144 -5.00 5.00
Incidence of wasting 29,292 0.20 040 0.00 1.00
Weight-for-age Z-score 30,193 -1.53 131 -6.00 4.94
Incidence of underweight 30,193 0.35 048 0.00 1.00
Panel B: Domestic violence variables

Any violence 34,991 0.32 047 0.00 1.00
Verbal violence 34,991 0.13 0.33 0.00 1.00
Physical violence 34,991 0.30 046 0.00 1.00
Panel C: Instrumental variable

Prop. of households with alcoholic husband 31,158 0.31 0.18 0.00 0.90

Figure 1: Child nutritional status and incidence of domestic violence
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Table 2: Incidence of malnutrition by treatment status

Variables of Interest Any violence Verbal violence Physical violence
No Yes Difference No Yes Difference No Yes Difference

Height-for-age Z-score -1.34 -1.60 -0.26*** -1.39 -1.65 -0.26*** -1.34 -1.62 -0.28***
Incidence of stunting 036 043 0.07*** 037 044 0.07*** 036 043 0.07***

Weight-for-height Z-score -0.90 -1.04 -0.14*** -0.94 -098 -0.04* -0.90 -1.05 -0.15***
Incidence of wasting 0.19 0.21 0.02*** 020 0.21 0.1 0.19 0.21  0.02***

Weight-for-age Z-score ~ -1.46 -1.70 -0.24*** -151 -1.69 -0.18*** -146 -1.72 -0.26***
Incidence of underweight 0.33 0.40  0.07*** 0.34 0.40 0.06*** 0.33 0.40  0.07***

Note: “Difference” is the difference between those households which faced violence and those which did not.
*, ** and *** denote significance at 10%, 5% and 1% level of significance respectively from the test of equality.
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Table 3: OLS Regression estimates

Panel A: without controls HAZ-score WHZ-score WAZ-score Stunted Wasted Underweight Twins

Any violence -0.182%%%  .0,083***  -0.163*** 0.044*** 0.012**  0.050***  -0.001
(0.024)  (0.019) (0.017)  (0.007) (0.006)  (0.007)  (0.002)

Number of observations 29,734 29,292 30,193 29,734 29,292 30,193 34,991
R-squared 0.032 0.041 0.074 0.029 0.019 0.049 0.002

Panel B: with controls HAZ-score WHZ-score WAZ-score Stunted Wasted Underweight Twins

Any violence -0.055%*  -0.044**  -0.061***  0.011*  0.007  0.020%**  -0.001
(0.023)  (0.020) (0.017)  (0.007) (0.006)  (0.007)  (0.002)

Number of observations 29,733 29,291 30,192 29,733 29,291 30,192 31,158
R-squared 0.086 0.047 0.121 0.066 0.029 0.078 0.008

Note: The following controls have been included in the regressions: age of household head, household size, number of women in the
household, whether household head is female, a dummy for wealth index of the household (where poorer/poorest takes the value 0
while middle/richer/richest is 1), type of residence (rural or urban), type of family structure (nuclear or joint family), religion of the
household, age of the respondent, whether respondent is literate, whether respondent is working, age of the child, gender of the child
and birth order of the child. We only consider married women between the age of 15 and 49 and children below five years for our
analysis. Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and *** denote significance at 10%,
5% and 1% level of significance respectively.

Figure 2: Relationship between alcohol consumption and domestic violence
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regression line
* 95% c.i.

Frop. of househalds with alcoholic husband

2 4 i3] 8
Prop. of households which ever faced (any) domestic violence
Author's calculations fromm NFHS-4 dataset
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Table 4: Alternative Regression estimates

Panel A: PSM Regressions HAZ-score WHZ-score WAZ-score Stunted Wasted  Underweight Twins

Any violence 0034  -0.049**  -0.050*** 0004  0.010 0.014*  -0.003
(0.026)  (0.022) (0.019)  (0.007) (0.006)  (0.007)  (0.002)

Number of observations 23,239 22,876 23,597 23,239 22,876 23,597 24,227
R-squared 0.080 0.048 0.115 0.061 0.029 0.076 0.009

Panel B: IV Regressions ~ HAZ-score WHZ-score WAZ-score Stunted Wasted Underweight Twins

Any violence 0132  -0.976%*%  -0.726%% -0.051 0.332%**  0.242%*  0.029
0.442)  (0.412) (0.336) (0.118) (0.116)  (0.122)  (0.038)

Number of observations 29,733 29,291 30,192 29,733 29,291 30,192 31,158
F-stat from first stage 48.90 45,58 47.80 48.90 45.58 47.80 52.14

Note: See footnote of Table 3. We have considered Prop. of households with alcoholic husband (proportion of households in the village
with alcoholic husband) as an instrument for ever (any) domestic violence against women in the household. F-stat is from the weak
instrument test HO: Instruments are weak based on Kleibergen-Paap Wald statistics, reported from the first stage IV regressions.
Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and *** denote significance at 10%, 5% and
1% level of significance respectively. The difference in the number of observations between Table 3 and panel A of Table 4 is because
of the individuals who are out of the sample based on matching based on observable individual, partner and household level
characteristics. The F-stat results in panel B of Table 4 from the first stage regressions with any violence as the dependent variable
suggests that proportion of village with alcoholic husband is a good instrument. The full first stage regressions can be made available
upon request.

Table 5: Mechanism for the Instrument

Dependent variables Any violence Husband is alcoholic
Prop. of households with alcoholic husband 0.227***  0.021 0.875***

(0.033)  (0.033) (0.028)
Husband is alcoholic 0.235***

(0.009)

Observations 24,422 24,422 24,422
R-squared 0.096 0.141 0.175
Adjusted R-squared 0.094 0.139 0.173

Note: See footnote of Table 3. Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and *** denote
significance at 10%, 5% and 1% level of significance respectively. The full first stage regressions can be made available upon request.
The difference in the number of observations between panel B of Table 4 and Table 5 is because we have restricted the regressions to
that subsample of individuals for whom husband’s alcohol consumption data was available.
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Table 6: Regression estimates by type of violence

Panel A: OLS Regressions HAZ-score WHZ-score WAZ-score Stunted Wasted  Underweight

Verbal violence -0.110%**  0.024 -0.041*  0.020%*  -0.002 0.017*
(0.032)  (0.027) (0.024)  (0.009) (0.008)  (0.009)

Number of observations 29,733 29,291 30,192 29,733 29,291 30,192
R-squared 0.086 0.047 0.120 0.066 0.029 0.078

Physical violence -0.049** -0.048**  -0.062*** 0.011*  0.008 0.018***
(0.024) (0.020) (0.017) (0.007)  (0.006) (0.007)

Number of observations 29,733 29,291 30,192 29,733 29,291 30,192
R-squared 0.086 0.047 0.121 0.066 0.029 0.078

Panel B: IV Regressions ~ HAZ-score WHZ-score WAZ-score Stunted Wasted  Underweight

Verbal violence 0289  -2.185%  -15009%% .0.113 0.744**  0.532*
0.975)  (1.023) (0.785)  (0.260) (0.297)  (0.280)

Number of observations 29,733 29,291 30,192 29,733 29,291 30,192
F-stat 19.91 17.59 19.41 19.91 17.59 19.41

Physical violence 0134  -0.993**  -0.735**  -0.053 0.338***  0.245**
0.452)  (0.418) (0.340)  (0.120) (0.118)  (0.123)

Number of observations 29,733 29,291 30,192 29,733 29,291 30,192
F-stat 48.90 45.73 48.53 48.90 45.73 48.53

Notes: Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and *** denote significance at 10%,
5% and 1% level of significance respectively. The F-stat results from the first stage regressions with any violence as the dependent
variable suggests that proportion of households with alcoholic husband is a good instrument. The full first stage regressions can be
made available upon request.
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Table 7: Pathways to child malnutrition

Panel A: Baseline results HAZ-score WHZ-score WAZ-score Stunted Wasted Underweight
Any violence -0.055**  -0.044**  -0.061*** 0.011* 0.007 0.020***
(0.023) (0.020) (0.017)  (0.007) (0.006) (0.007)
Number of observations 29,733 29,291 30,192 29,733 29,291 30,192
R-squared 0.086 0.047 0.121 0.066  0.029 0.078
Panel B: Baseline results +  HAZ-score WHZ-score WAZ-score Stunted Wasted Underweight
Maternal health
Any violence -0.034 -0.026 -0.035**  0.005 0.005 0.011*
(0.024) (0.020) (0.017)  (0.007) (0.006) (0.007)
Number of observations 26,638 26,353 26,931 26,638 26,353 26,931
R-squared 0.095 0.068 0.159 0.083  0.034 0.105
Panel C: Baseline results +  HAZ-score WHZ-score WAZ-score Stunted Wasted Underweight
Maternal Health + Child care
Any violence -0.001 -0.026 -0.017 -0.004 0.009 0.006
(0.027) (0.022) (0.019)  (0.008) (0.007) (0.008)
Number of observations 20,935 20,694 21,162 20,935 20,694 21,162
R-squared 0.095 0.067 0.157 0.082 0.034 0.105

Note: See notes to Table 3. We only consider married women between the age of 15 and 49 for our analysis. Maternal health variables
include body mass index (weight in kilogram divided by height in metre squared), mid-upper arm circumference, mean arterial pressure
[(2xdiastolic pressure +systolic) divided by 3] and level of anaemia (severe, moderate, mild, not anaemic) where 1=severe and 4=not
anaemic; while child care variables include incidence of breastfeeding, use of mosquito nets, food intake and health check-ups regularly
from Anganwadi. Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and *** denote significance

at 10%, 5% and 1% level of significance respectively.
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Table 8: Domestic violence and maternal health & child care

Panel A: Maternal Health Body Mass Index MUAC Mean Arterial Pressure Level of anaemia
Any violence -0.262*** -0.216*** -0.060 -0.024*
(0.052) (0.044) (0.169) (0.012)
Number of observations 30,714 30,707 30,689 27,114
R-squared 0.176 0.169 0.060 0.121
Panel B: Child care Breastfeeding  Use of mosquito nets Food-intake Health check-ups
Any violence 0.027*** -0.008 -0.000 -0.001
(0.007) (0.006) (0.006) (0.006)
Number of observations 24,422 30,967 31,158 31,158
R-squared 0.237 0.428 0.115 0.053

Note: See footnotes to Tables 3 & 7. Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and ***
denote significance at 10%, 5% and 1% level of significance respectively.
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Table 9: Heterogeneity Analysis- Society & Autonomy

Panel A: Family structure Nuclear family Joint family
HAZ-score WHZ-score WAZ-score HAZ-score WHZ-score WAZ-score

Any violence -0.034 -0.057** -0.056** -0.080** -0.028 -0.068***

(0.032) (0.027) (0.023) (0.033) (0.028) (0.025)
Number of observations 14,254 14,047 14,483 15,479 15,244 15,709
R-squared 0.090 0.050 0.125 0.078 0.048 0.112
Panel B: Family structure Stunted Wasted  Underweight  Stunted Wasted  Underweight
Any violence 0.007 0.009 0.019** 0.017* 0.004 0.021**

(0.009) (0.008) (0.009) (0.009) (0.008) (0.009)
Number of observations 14,254 14,047 14,483 15,479 15,244 15,709
R-squared 0.071 0.032 0.080 0.058 0.031 0.075
Panel C: Respondent’s employment status Respondent not working Respondent working

HAZ-score WHZ-score WAZ-score HAZ-score WHZ-score WAZ-score

Any violence -0.066** -0.048** -0.074*** -0.021 -0.019 -0.012
(0.026) (0.022) (0.019) (0.053) (0.044) (0.039)

Number of observations 24,469 24,095 24,873 5,264 5,196 5,319

R-squared 0.087 0.045 0.117 0.088 0.071 0.140

Panel D: Respondent’s employment status  Stunted Wasted  Underweight  Stunted Wasted  Underweight

Any violence 0.017** 0.008 0.026*** -0.012 -0.002 -0.004

(0.007) (0.006) (0.007) (0.015) (0.013) (0.015)
Number of observations 24,469 24,095 24,873 5,264 5,196 5,319
R-squared 0.068 0.029 0.075 0.065 0.041 0.096

Note: See Notes to Table 3. Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and *** denote
significance at 10%, 5% and 1% level of significance respectively. Only the variables stunted and underweight between the two groups
of women are significantly different from each other as in Panel D of Table 9.
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Table 10: Heterogeneity Analysis — Child characteristics

Panel A: Gender of child Male Female
HAZ-score WHZ-score WAZ-score HAZ-score WHZ-score WAZ-score

Any violence -0.052* -0.028 -0.048** -0.060* -0.060** -0.077***
(0.031) (0.026) (0.023) (0.033) (0.027) (0.023)

Number of observations 15,395 15,150 15,671 14,338 14,141 14,521

R-squared 0.077 0.050 0.112 0.100 0.049 0.136

Panel B: Gender of child  Stunted Wasted  Underweight  Stunted Wasted  Underweight

Any violence 0.010 0.002 0.019** 0.013 0.012 0.021**

(0.009) (0.008) (0.009) (0.009) (0.008) (0.009)
Number of observations 15,395 15,150 15,671 14,338 14,141 14,521
R-squared 0.059 0.032 0.074 0.080 0.029 0.089
Panel C: Age of child 0-24 months 24*-59 months

HAZ-score WHZ-score WAZ-score HAZ-score WHZ-score WAZ-score

Any violence -0.045 -0.039 -0.050* -0.051* -0.045** -0.063***
(0.041) (0.034) (0.028) (0.026) (0.022) (0.020)
Number of observations 11,153 10,956 11,473 18,580 18,335 18,719
R-squared 0.109 0.057 0.120 0.087 0.048 0.116
Panel D: Age of child Stunted Wasted  Underweight  Stunted Wasted  Underweight
Any violence 0.007 0.007 0.021** 0.012 0.007 0.018**
(0.010) (0.009) (0.010) (0.008) (0.007) (0.008)
Number of observations 11,153 10,956 11,473 18,580 18,335 18,719
R-squared 0.086 0.039 0.078 0.080 0.024 0.080

Note: See notes to Table 3. Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and *** denote
significance at 10%, 5% and 1% level of significance respectively.
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Online Appendix (Not for publication)

The causal impact of domestic violence on child health in India

Appendix Table Al: Basic characteristics

Variables of Interest No. of observations Mean Std. Dev. Min Max

Panel A: Socio-economic & Demographic characteristics

Age of household head (in years) 31,158 42.67 15.25 17.00 95.00
Household size 31,158 5.77 219 2.00 39.00
Number of women in the household 31,158 1.23 057 1.00 12.00
Gender of household head (Ref: Male) 31,158 0.13 0.33 0.00 1.00
Wealth index of the household (Ref: poor) 31,158 0.50 0.50 0.00 1.00
Type of residence (Ref: Urban) 31,158 1.75 043 1.00 2.00
Type of family structure (Ref: Nuclear) 31,158 1.52 050 1.00 2.00
Religion of the household (Ref: Hindu)

Muslim 31,158 0.16 0.37 0.00 1.00

Christian 31,158 0.08 0.27 0.00 1.00

Others 31,158 0.04 0.20 0.00 1.00
Respondent’s age (in years) 31,158 27.59 5.02 15.00 49.00
Respondent has primary education 31,158 0.69 0.46  0.00 1.00
Respondent is currently working 31,158 0.18 0.38 0.00 1.00
Age of the child (in months) 31,158 30.38 16.98 0.00 59.00
Gender of the child (Ref: Girl) 31,158 0.52 0.50 0.00 1.00
Birth order of the child 31,158 2.34 146 1.00 14.00

Panel B: Maternal Health variables

Mid-upper arm circumference (cm) 26,931 24.55 3.02 6.00 72.00
Body Mass Index 26,931 21.26 3.82 12.02 49.10
Mean Arterial Pressure 26,931 89.28 10.44 40.33 219.67
Anaemia level 26,931 3.11 0.87 1.00 4.00

Panel C: Child care variables

Incidence of breastfeeding 21,162 0.62 0.48 0.00 1.00
Use of mosquito nets 21,162 0.29 0.45 0.00 1.00
Food intake 21,162 0.20 0.40 0.00 1.00
Health check-up 21,162 0.84 0.36 0.00 1.00

Note: Maternal health variables include body mass index (weight in kilogram divided by height in metre squared), mid-upper arm
circumference, mean arterial pressure [(2xdiastolic pressure +systolic) divided by 3] and level of anaemia (severe, moderate, mild, not
anaemic) where 1=severe and 4=not anaemic while child care variables include incidence of breastfeeding, use of mosquito nets, food
intake and health check-ups regularly from Anganwadi. Other religions refer to Sikhs, Buddhist, Jains, etc.
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Appendix Table A2: Regression with full set of controls

OLS Regressions IV Regressions
Variables of Interest Stunted  Wasted Underweight Stunted  Wasted Underweight
Any violence 0.011* 0.007 0.020*** -0.051  0.332*** 0.242**
(0.007) (0.006) (0.007) (0.118) (0.116) (0.122)
Age of household head (in years) -0.001***  -0.000 -0.001***  -0.001***  0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Household size 0.003 -0.002 -0.000 0.004 -0.003 -0.001
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Number of women in the household -0.002 -0.003 -0.002 -0.003 0.002 0.001
(0.007) (0.006) (0.007) (0.007) (0.006) (0.007)
Gender of household head (Ref: Male)  0.016* -0.012* 0.000 0.017* -0.016* -0.002

(0.009) (0.007) (0.009) (0.009) (0.008) (0.009)
Wealth index (Ref: Poorer/poorest) -0.105*** -0.039***  -0.108*** -0.110***  -0.014 -0.092***
(0.008) (0.006) (0.007) (0.012) (0.0112) (0.012)

Type of residence (Ref: Urban) 0.023***  -0.004 0.009 0.024***  -0.006 0.007
(0.008) (0.006) (0.007) (0.008) (0.007) (0.008)
Family structure (Ref: Nuclear) -0.014* 0.004 -0.006 -0.015* 0.009 -0.003
(0.009) (0.007) (0.009) (0.009) (0.008) (0.009)
Muslim dummy (Ref: Hindu) 0.015 -0.012 -0.018* 0.015 -0.009 -0.017*
(0.009) (0.008) (0.009) (0.009) (0.008) (0.010)
Christian dummy 0.020 -0.009 -0.009 0.016 0.013 0.006
(0.017) (0.014) (0.016) (0.018) (0.017) (0.019)
Other religion dummy 0.031* -0.011 0.007 0.028 0.003 0.016
(0.017) (0.014) (0.017) (0.018) (0.015) (0.018)
Age of respondent (in years) -0.006***  -0.000 -0.004***  -0.007***  0.002* -0.003***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Respondent has primary education -0.069*** -0.027***  -0.067*** -0.073***  -0.010 -0.055***
(0.008) (0.006) (0.008) (0.010) (0.009) (0.010)

Respondent is currently working -0.001 0.003 0.002 0.003 -0.017* -0.012
(0.008) (0.007) (0.008) (0.011) (0.010) (0.011)

Age of the child (in months) 0.003*** -0.002***  0.002***  0.003*** -0.002***  0.002***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Gender of the child (Ref: Girl) 0.015*** 0.021***  0.016***  0.015*** 0.020***  0.015***
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

Birth order of the child 0.019*** 0.000 0.018***  0.021*** -0.009** 0.012**
(0.003) (0.002) (0.003) (0.004) (0.004) (0.005)

Number of Observations 29,733 29,291 30,192 29,733 29,291 30,192

R-squared 0.066 0.029 0.078

Adjusted R-squared 0.065 0.028 0.077

First 48.90 45.58 47.80

Notes: Clustered standard errors at the primary sampling units are presented in parentheses. *, ** and *** denote significance at 10%,
5% and 1% level of significance respectively. The F-stat results from the first stage regressions with any violence as the dependent
variable suggests that proportion of households with alcoholic husband is a good instrument. The full first stage regressions can be
made available upon request.
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Appendix Table A3: Balancing test

Mean t-test
Variables of Interest Treated Control %bias t p>|t]
Husband is alcoholic 0.471 0.472 -0.1 -0.05 0.963
Household size 5.813 5.770 20 133 0.183
Number of women in the household 1.173 1.178 -1.0 -0.72 0.473
Female household head 0.060 0.065 -20 -1.33 0.184
Wealth index 0.398 0.399 -04 -029 0.774
Type of residence 1.779 1.780 -0.1  -0.06 0.950
Family structure 1.436 1.435 0.3 0.18 0.861
Respondent is working 0.213 0.212 0.3 0.21 0.831
Age of respondent 27.732  27.683 1.0 064 0524
Respondent is literate 0.610 0.618 -1.7  -1.06 0.290
Partner is literate 0.761 0.761 0.0 0.02 0.986
Age of partner 32.100 32.054 0.8 0.5 0.616
Scheduled Tribe (ST) (Ref: SC dummy)  0.224 0.223 0.2 0.12 0.901
Other backward castes (OBC) 0.397 0.403 -1.2 -0.77 0.439
Other castes 0.163 0.159 1.0 0.69 0.493
Muslim dummy (Ref: Hindu dummy) 0.147 0.153 -15 -1.03 0.304
Christian dummy 0.068 0.063 1.6 1.12 0.261
Other religion dummy 0.030 0.030 0.0 0.03 0.978
Own house dummy 0.404 0.400 0.8 055 0.583
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Appendix Table A4: Heterogeneity Analysis — Maternal characteristics

Panel A: Age at Marriage Married as child Married as adult
HAZ-score WHZ-score WAZ-score HAZ-score WHZ-score WAZ-score

Any violence -0.069* -0.048 -0.083*** -0.042 -0.042* -0.046**

(0.037) (0.030) (0.027) (0.030) (0.025) (0.022)
Number of observations 10,332 10,198 10,493 19,401 19,093 19,699
R-squared 0.072 0.040 0.092 0.088 0.051 0.125
Panel B: Age at Marriage Stunted Wasted  Underweight  Stunted Wasted  Underweight
Any violence 0.018* 0.002 0.020* 0.005 0.010 0.019**

(0.011) (0.009) (0.011) (0.008) (0.007) (0.008)
Number of observations 10,332 10,198 10,493 19,401 19,093 19,699
R-squared 0.050 0.031 0.061 0.070 0.032 0.082
Panel C: Years since marriage 0-7 years 7* years

HAZ-score WHZ-score WAZ-score HAZ-score WHZ-score WAZ-score

Any violence -0.033 -0.038 -0.039 -0.074** -0.044* -0.078***
(0.035) (0.030) (0.025) (0.032) (0.025) (0.023)

Number of observations 14,927 14,695 15,192 14,806 14,596 15,000

R-squared 0.080 0.048 0.115 0.086 0.050 0.117

Panel D: Years since marriage  Stunted Wasted  Underweight  Stunted Wasted  Underweight

Any violence 0.006 0.010 0.010 0.015* 0.004 0.028%**
(0.010)  (0.008) (0.009) (0.009)  (0.008) (0.009)

Number of observations 14,927 14,695 15,192 14,806 14,596 15,000

R-squared 0.061 0.031 0.075 0.067 0.031 0.077

Note: See notes to Table 3. The results in Panels C-D are robust to using 0-5 years instead of 0-7 years. Clustered standard errors at the
primary sampling units are presented in parentheses. *, ** and *** denote significance at 10%, 5% and 1% level of significance
respectively.
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