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Abstract

Objective

This study attempts to investigate the association between maternal exposure to intimate
partner violence (IPV) and morbidity and mortality of children.

Study design

A cross-sectional study was carried out using the most recent nationally representative data
of the National Family Health Survey (NFHS-4) in India.

Results

The prevalence of morbidity and mortality was higher among the children whose mothers
faced physical, emotional, or sexual violence perpetrated by the partner than those who did
not encounter any violence. Multivariate analysis revealed that maternal exposure to physi-
cal and sexual violence significantly increased the risks of childhood diarrhea and fever; and
emotional violence was associated with an increased likelihood of diarrhea, fever, and acute
respiratory infection (ARI) in the past 2 weeks among under-five children. Moreover, wom-
en’s experience of physical and emotional violence were associated with increased odds of
infant mortality (<1 year) and under-five mortality (<5 years) in crude analysis. However,
these associations were insignificant in the adjusted analysis. Similarly, we did not find any
significant association between maternal exposure to IPV and child mortality (1to <5
years).

Conclusion

Maternal experience of domestic violence was associated with an increased risk of child-
hood morbidity (diarrhea, fever and ARI). However, no significant association was found
between violence against women and mortality of children. Prevention of domestic violence
may help to reduce childhood illnesses. Additional efforts are needed for maternal and child
healthcare programs to improve health status of women and children.
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Introduction

Child mortality remains one of the major public health concerns worldwide. Approximately
5.3 million children under age of 5 years died in 2018 globally. Among them, 2.5 million chil-
dren died before completing 28 days of their life. Under-five mortality is highly prevalent in
sub-Saharan Africa (2.8 million) and Central and Southern Asia (1.5 million), accounting for
more than 80% of all under-five deaths, while these two regions constitute 52% of total under-
five children [1, 2]. In 2018, approximately 882,000 deaths of under-five children are reported
in India which is the highest among South Asian countries. In India, under-five mortality rate
is also very high (37 per 1000 live births) [1].

Although 195 countries under Millennium Development Goals (MDGs)-4 aimed to reduce
the under-five mortality by two-third during the period from 1990 to 2015, many countries
especially low and lower-middle-income countries could not achieve the target. However, con-
siderable progress has been made in reducing mortality of children, as 125 countries have
already achieved the target of Sustainable Development Goals (SDGs) regarding under-five
mortality of 25 or below per 1000 live births in 2018, and 21 countries are expected to do so by
2030. As per estimates, about 11 million reductions are required in under-five mortality in the
rest of 53 countries which are falling behind to meet the target of SDGs on time [1, 3].

Morbidity and mortality of children aged 5 years or younger are determined by a complex
interplay of various biological, socio-economic, and environmental conditions [4-7]. Poor nutri-
tional status increases the risks of morbidity and mortality of children [8-9]. Similarly, Bryce et al.
[10] noted that under-nutrition is an underlying reason for 53% deaths among children younger
than 5 years of age. As per findings of The Million Death Study Collaborators [11] study, most of
the children’s death in India occurs because of 5 main reasons: prematurity and low birth weight,
neonatal infections, birth asphyxia and birth trauma, diarrheal diseases, and pneumonia.

Although major clinical and socio-economic causes of child mortality have been extensively
examined, few studies have focused on the aspects related to social environment. The domestic
violence against women is one such social determinant of health. It is reported that about 15-
71% women face physical and/or sexual violence in their lifetime worldwide. Violence against
women, which is manifested in a complex pattern of physical aggression, sexual coercion,
emotional and psychological abuse, and controlling behaviors, bring harmful effects on a
child’s health directly or indirectly [12, 13]. Previous studies indicated that mother’s exposure
to violence aggravates the negative consequences on children’s nutritional status [14-16]. Vio-
lence and consequent mental stress of women further augment the vulnerabilities of abuse and
maltreatment of children [17]. Similarly, exposure to parental violence directly affects the psy-
chological health of children [18].

Maternal encounter with violence has severe implications on the morbidity and mortality
of children as well; however, limited attention has been paid in this regard, especially in India.
In a study of Bangladesh, Silverman et al. [19] observed that the prevalence of morbidity, for
instance, diarrhea and acute respiratory infection (ARI), is much higher among the children
whose mothers faced violence. Another study in this country found an association between
consistent physical violence against women and child mortality [20]. Similar findings were
also reported by studies in Africa (Uganda and Ethiopia) [21, 22], United States [23], and
South Asia [24]. One of the limited studies in India by Ackerson and Subramanian [25]
described that maternal experience of physical violence increases the risk of mortality among
the children. However, their study only considered the physical violence against women perpe-
trated by the partner, and also the data used for the analysis is quite older, i.e., 2005-06. In this
context, our study attempts to examine the association between exposure to IPV (physical,
emotional, and sexual) of ever-married women aged 15-49 years and the morbidity and
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mortality of children below 5 years in India using the most recent data of National Family
Health Survey, 2015-16.

Methods
Data source

The data from National Family Health Survey (NFHS-4) conducted in 2015-2016 were used
in this study. The NFHS-4 is a nationally representative large-scale sample survey. The survey
was carried out across the states and union territories of India, including as high as 601,509
households and 699,686 women aged 15-49 years with a response rate of 97%. The main
objective of this survey was to collect updated and reliable information on various aspects of
maternal and child health, such as fertility, mortality, family planning methods, utilization of
maternal health care services, breastfeeding practices, nutritional status of mother and young
children, child immunization, childhood morbidity and mortality, awareness and behavior
regarding HIV/AIDS, and among others. The samples in NFHS-4 were selected using a two-
stage stratified sampling design comprising of 28,586 clusters; 8,397 in urban, 20,059 in rural
areas, and 130 slums. The slums were selected from the list provided by Municipal Corpora-
tion Offices (MCOs). In the first stage, the clusters were selected using the method of probabil-
ity proportional to size (PPS). In the second stage, a complete household mapping and listing
was done in the selected cluster and 22 households were randomly chosen in each cluster in a
systematic manner from the household listing. The sampling frame used in this survey was the
2011 Indian Population and Housing Census. A detailed description of the sampling design
and survey procedure is provided in the NFHS-4 national report [26].

Study participants

The NFHS-4 provided information for 259,627 children born to the women aged 15-49 years
in the past 5 years preceding the survey. Out of these children, 34,350 had mothers who had
been selected and interviewed regarding domestic violence at the time of the survey. However,
complete information about violence was available for 34,317 mother-children pairs, which
have been considered for mortality analysis. Of these, 32,766 living children were included for
morbidity analysis. Additionally, there were some missing cases in morbidity variables (i.e.,
diarrhea and fever) (Fig 1).

Outcome variables

The outcome variables of this study are morbidity and mortality of children below 5 years of
age. Children’s morbidity was assessed with 3 variables: diarrhea, fever, and ARI in the past 2
weeks. For each child under 5 years, the mothers were asked whether the child had illness
from diarrhea or fever in the past 2 weeks prior to the survey. ARI was defined as cough
accompanied with short, rapid or difficult breathing that is chest related. The mortality indica-
tors in this study include infant mortality, child mortality, and under-five mortality. Infant
mortality was defined as death of children below 12 months of age. Similarly, child and under-
five mortality were measured by the death of children between 1 to 5 years and below 5 years
of age, respectively. All 6 outcome variables related to morbidity and mortality of children
were dichotomized into binary responses (0 and 1).

Predictor variables

Maternal exposure to IPV is the main predictor variable in this study. Information about vio-
lence was obtained from the ever-married women during the survey of NFHS-4. To extract
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Fig 1. Flow chat for the selection of study participants, NFHS-4 (2015-16).
https://doi.org/10.1371/journal.pone.0232454.9001

maximum information regarding violence committed by the current husband or the most
recent husband, a sequence of questions were asked to the women. Three major types of vio-
lence-physical, emotional, and sexual-were identified in this survey. Each woman selected for
the violence module were asked whether her husband has ever 1) pushed, shook, or thrown
something at her, 2) slapped her, 3) twisted her arm or pulled her hair, 4) punched her with his
fist or with something that could hurt her, 5) kicked, dragged, or beaten her up, 6) tried to
choke or burn her on purpose, or 7) threaten or attacked with a knife, gun, or any other
weapon as components of physical violence. Sexual violence includes whether the women
were: 1) physically forced to have sexual intercourse, 2) physically forced to perform any other
sexual acts, or 3) forced with threats or in any other way to perform sexual acts when she did
not want to. Similarly, emotional violence against women by the husband was judged by 3
questions in particular, such as, 1) humiliated in front of others, 2) threatened to hurt or harm,
or 3) insulted or made her feel bad about herself. The questions and procedures related to vio-
lence against women have been illustrated in detail in the national NFHS-4 report [26]. Using
this detailed recorded information, 3 binary variables were created about violence that includes
whether the women experience any physical violence, sexual violence, or emotional violence.
For the purpose of this study, a final variable of women’s exposure to violence was developed
with 5 responses: 1) experience of any physical violence, 2) experience of any sexual violence,
3) experience of any emotional violence, 4) experience of all three forms of violence and 5)
experience no violence from her current or former husband.

Covariates

Besides the exposure to violence, some important confounding variables were also included in
this study that could potentially influence a child’s morbidity and mortality. These factors are
related to child and maternal demographics and socio-economic characteristics. Demograph-
ics of child comprise 3 variables, age of child (0-11, 12-35 and 36-59 months), sex of child
(male and female) and birth order (<3 and >3) which are important factors for child mortality
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and morbidity [27]. Similarly, maternal demographics include age of the mother (15-24, 25-
34 and 35-49 years) and age at marriage (<18 and >18 years). Mother’s education which is an
important factor for determining child morbidity and mortality was categorized into 4 groups:
no education, primary, secondary, and higher education. Father’s education status was also
included accordingly. Maternal body mass index (BMI) and anaemia are two vital elements
that measures mother’s nutritional status and may also bring significant effects on children’s
health. BMI was assessed using World Health Organization (WHO) standards as <18.5 kg/m>
(underweight), 18.5 to 24.9 kg/m2 (normal), and >25.0 kg/m2 (overweight). Further, anaemia
was measured from the haemoglobin level; if the level of haemoglobin in the blood is below
11.0 g/dl, the mother is considered as anaemic [26]. Furthermore, the socio-economic factors,
such as social group, religion, place of residence, and household wealth were taken into consid-
eration. Social group plays an important role in children’s morbidity and mortality occurrence.
In this study, social group was divided into three categories as Scheduled Caste (SC)/Scheduled
Tribe (ST), Other Backward Classes (OBC) and others (i.e., General). Religious affiliation is
also considered as a confounding variable to determine the morbidity and mortality. Religion
was categorized into Hindu, Muslim and others. Place of residence was included to observe
rural and urban differences. Household wealth index was estimated from the ownership of
household assets, housing characteristics, and access to drinking water and sanitation facilities.
A score was generated for each individual using principal component analysis (PCA) and then
grouped into 5 quintiles, each represents 20% of the total respondents, between 1 (poorest)
and 5 (richest).

Statistical analyses

Univariate statistics were carried out to describe the distribution of key predictors, confound-
ers, and outcomes variables. Bivariate percentage distribution was estimated to assess the dif-
ferences in the morbidity and mortality of children by predictor variables. The sample weight
was used for estimation of percentage distribution. Detail descriptions of sample weight have
been provided in the national report of NFHS-4 [26]. Finally, binary logistic regression models
were employed to examine the crude and adjusted association between the violence against
women and the morbidity and mortality of children. The regression results were presented by
crude and adjusted odds ratio (aOR) with 95% confidence interval (CI). All the statistical anal-
yses were performed using STATA version 14.0 (StataCorp LP, College Station, TX, USA).

Results

Participant’s characteristics

Among total study participants (n = 34,317), approximately 29%, 13%, and 7% women
reported experiences of physical, emotional, and sexual violence, respectively. Additionally,
3.5% women were exposed to all forms of domestic violence. Among the total under-five chil-
dren born to women aged 15-49 years, one-firth (19%) were infants, 52% were male, and 68%
had birth order below 3. Over half of the women (58%) belonged to age group of 25-34 years
and 37% were married before 18 years. About 29% women were illiterate, while 17% of the
partner had no formal education. About 24% mothers were underweight and 56% were anae-
mic. Majority of the respondents were living in rural areas (73%), belonged to OBC (42%),
believed in Hindu religion (73%), and from the poorest (24%) and poorer (22%) wealth quin-
tile group (Table 1).

Among the living children born in the past 5 years (n = 32,766), 9.3% had diarrhea, 13.4%
had fever and 2.8% had ARI in the past 2 weeks before the survey. Among total sample
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Table 1. Descriptive statistics of key predictors, socio-demographic characteristics and outcome variables.

Variables Frequency (n) Percentage (%)
Key predictors
Experience physical violence
No 24,159 71.4
Yes 10,158 28.6
Experience emotional violence
No 30,516 89.0
Yes 4,354 12.6
Experience sexual violence
No 31,809 92.6
Yes 2,508 7.4
Experience all forms of violence
No 33,115 96.5
Yes 1,202 3.5
Control variables
Age of child in months
0-11 6,208 19.2
12-35 13,606 40.1
36-59 14,503 40.7
Sex of child
Male 17,863 52.0
Female 16,454 48.0
Birth order
<3 22,482 68.2
>3 11,835 31.8
Women’s age in years
15-24 9,778 31.4
25-34 20,908 58.3
35-49 3,631 10.4
Age at marriage in years
<18 12,461 37.2
>18 21,284 62.8
Women’s education
No education 10,686 29.3
Primary 4,986 13.9
Secondary 15,395 46.2
Higher 3,250 10.6
Father’s education
No education 6,505 17.4
Primary 5,230 14.8
Secondary 18,374 54.5
Higher 4,117 133
Maternal BMI
Underweight 8,005 23.8
Normal 20,881 61.0
Overweight 4,947 15.2
Maternal Anaemia
Not anaemic 14,318 43.6
(Continued)
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Table 1. (Continued)

Variables Frequency (n) Percentage (%)

Anaemic 19,317 56.4
Place of residence

Urban 8,488 27.4

Rural 25,829 72.6
Social group

SC/ST 13,522 38.0

OBC 13,193 42.2

Others 5,927 19.8
Religion

Hindu 24,582 72.2

Muslim 5,562 16.8

Others 4,173 11.0
Wealth quintile

Poorest 9,123 24.2

Poorer 8,084 22.4

Middle 6,917 19.8

Richer 5,600 17.6

Richest 4,593 16.0
Outcome variables
Diarrhea in past 2 weeks

No 29,669 90.7

Yes 3,036 9.3
Fever in past 2 weeks

No 28,365 86.6

Yes 4,347 13.4
ARI in past 2 weeks

No 31,832 97.2

Yes 934 2.8
Infant mortality

No 32,927 96.0

Yes 1,390 4.1
Child mortality

No 34,156 99.6

Yes 161 0.4
Under-five mortality

No 32,766 95.5

Yes 1,551 4.5

Percentages are computed from weighted sample.

https://doi.org/10.1371/journal.pone.0232454.t001

children (n = 34,317), 4.5% died before celebrating their fifth birthday; where most of them

(4.1%) died before completing one year

of age (Table 1).

Child morbidity and mortality by predictors and confounders

The prevalence of morbidity and mortality was substantially higher among the children whose
mothers experienced physical, emotional or sexual violence compared to those who were not
exposed to any form of domestic violence. The incidence of morbidity was higher among the
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infants than the older children. Moreover, childhood illnesses were more common among
males and children born with 3 or higher birth order. Corresponding to this result, the occur-
rence of mortality was also higher among male and high parity children. Morbidity was higher
among the children of younger mothers than older ones. However, the indicators of mortality
appeared to be worse among older women. Child married women reported higher cases of
children’s diarrhea and mortality compared to those who got married as adults. The preva-
lence of morbidity and mortality was higher among the children of parents who had the below
secondary level of education. Underweight women reported higher proportion of mortality
and diarrhea among children. Contrastingly, fever had a U-shaped distribution with maternal
BMI as fever being higher among children of both underweight and overweight women.
Childhood morbidity was higher among anaemic women than those who were not anaemic.
Children belonged to Muslim and OBC were exposed to higher illness than the other groups.
Additionally, a considerably higher proportion of rural and poor children reported illnesses
and mortality in the past 2 weeks (Table 2).

Association between maternal experience of IPV and morbidity and
mortality of children

Crude analysis revealed that maternal experience of physical, emotional and sexual violence
was associated with increased odds of diarrhea, fever and ARI in past 2 weeks among under-
five children. Multivariate analysis of this study indicated that children whose mothers experi-
enced physical (aOR: 1.34, 95% CI: 1.21-1.49), emotional (aOR: 1.64, 95% CI: 1.45-1.86), sex-
ual (aOR: 1.30, 95% CI: 1.07-1.59) or all forms of violence (aOR: 2.08, 95% CI: 1.74-2.46) were
more likely to have diarrhea than those who did not encounter any spousal violence. Women
exposed to physical (aOR: 1.10, 95% CI: 1.00-1.21), emotional (aOR: 1.49, 95% CI: 1.33-1.67),
sexual (aOR: 1.32, 95% CI: 1.11-1.56) or all forms of violence (aOR: 1.82, 95% CI: 1.55-2.14)
were significantly associated with an increased likelihood of fever in the past 2 weeks among
under-five children. The likelihood of children’s ARI was higher among the women who were
emotionally abused (aOR: 1.68, 95% CI: 1.36-2.08) or experienced all forms of violence (aOR:
1.93,95% CI: 1.42-2.61) perpetrated by the partner (Table 3).

Furthermore, women’s victimization of physical, emotional, or all forms of violence was
associated with an increased likelihood of infant mortality (<1 year) and under-five mortality
(<5 years) in crude analysis. However, these associations became insignificant after inclusion
of important confounders in the adjusted models. However, we did not find any significant
association between women’s exposure to IPV and child mortality (1 to <5 years) (Table 4).

Discussion

This study provides important insights into the association between maternal experience of
domestic violence and the morbidity and mortality of children. It is observed that a substantial
proportion of children reported illnesses in the past 2 weeks preceding the survey and died
under the age of 5 years at the time of survey. Moreover, women’s encounter with violence by
their partner was also unacceptably high in India. The findings of this study indicate that
maternal exposure to violence was significantly associated with increased risks of diarrhea,
fever, and ARI in the past 2 weeks among under-five children. This finding is consistent with
several other previous studies conducted in low- and middle-income countries. For instance, a
study conducted in Uganda [21] reported that women’s lifetime experience of violence
increased the risks of childhood illnesses. The findings also indicate two-fold increase in diar-
rhea among the children of abused mothers even after adjusting for education of mother, par-
ity, residence, and age of children [21]. Similarly, a study carried out in 3 South Asian
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Table 2. Percentage distribution of child morbidity and mortality by explanatory variables.

Variables Morbidity indicators Mortality indicators
Diarrhea| Fever ARI | Infant mortality (< 1year) | Child mortality (1 to < 5 years) |Under-five mortality (< 5 years)

Experience physical violence

No 8.3 12.4 2.5 3.8 0.4 4.2

Yes 11.7 15.8 3.5 4.6 0.6 5.2
Experience emotional violence

No 8.7 12.6 2.5 4.0 0.4 4.4

Yes 13.4 18.5 4.9 4.6 0.8 5.3
Experience sexual violence

No 8.9 13.0 2.7 4.0 0.4 4.4

Yes 13.6 17.4 4.2 5.0 0.5 5.5
Experience all forms of violence

No 9.1 13.1 2.7 4.0 0.4 4.4

Yes 15.4 19.8 5.6 5.1 0.6 5.7
Age of child in months

0-11 14.1 14.7 3.6 - - -

12-35 11.1 15.3 2.8 - - -

36-59 52 10.8 2.4 - - -
Sex of child

Male 9.7 14.1 3.2 4.4 0.4 4.8

Female 8.8 12.6 2.4 3.7 0.5 4.2
Birth order

<3 9.1 12.7 2.8 3.7 0.3 3.9

>3 9.7 14.8 2.9 4.9 0.8 5.6
Women’s age in years

15-24 10.7 13.5 3.1 4.7 0.3 4.9

25-34 8.9 13.4 2.8 3.6 0.4 4.0

35-49 7.2 12.6 2.2 4.9 0.7 5.6
Age at marriage in years

<18 9.6 13.2 2.8 4.4 0.6 5.0

>18 9.1 13.5 2.8 3.8 0.3 4.2
Women’s education

No education 9.4 12.7 2.8 5.6 0.7 6.3

Primary 10.0 14.8 2.7 4.9 0.5 5.4

Secondary 9.3 13.7 2.8 3.1 0.3 3.4

Higher 7.8 12.2 3.1 2.9 0.2 3.1
Father’s education

No education 9.5 12.3 3.0 5.7 0.9 6.6

Primary 9.7 14.3 2.5 4.8 0.5 52

Secondary 9.3 136 28 3.7 0.3 4.1

Higher 8.3 12.9 2.7 2.4 0.1 2.5
Maternal BMI

Underweight 9.9 13.9 2.8 4.3 0.6 4.9

Normal 9.3 12.7 3.0 4.2 0.4 4.6

Overweight 8.5 15.2 2.2 3.3 0.3 3.5
Maternal Anaemia

Not anaemic 8.6 13.1 2.7 4.1 0.4 4.5

Anaemic 9.9 13.5 2.9 4.0 0.4 4.5

(Continued)

PLOS ONE | https://doi.org/10.1371/journal.pone.0232454  April 30, 2020 9/14


https://doi.org/10.1371/journal.pone.0232454

PLOS ONE

Intimate partner violence and morbidity and mortality of children

Table 2. (Continued)

Variables Morbidity indicators Mortality indicators
Diarrhea| Fever ARI | Infant mortality (< 1year) | Child mortality (1 to < 5 years) |Under-five mortality (< 5 years)
Place of residence
Urban 9.0 12.8 2.4 3.4 0.2 3.6
Rural 9.4 13.6 2.9 4.3 0.5 4.8
Religion
Hindu 9.2 12.8 2.5 4.2 0.5 4.7
Muslim 10.8 16.9 4.1 4.0 0.3 4.3
Others 7.8 12.0 3.0 3.4 0.3 3.6
Social group
SC/ST 9.0 12.4 2.8 4.2 0.5 4.7
OBC 10.5 14.2 2.7 4.4 0.5 4.9
Others 8.0 13.4 2.9 3.1 0.2 3.2
Wealth index
Poorest 10.1 13.2 3.0 5.2 0.8 6.0
Poorer 9.3 13.9 3.1 4.8 0.4 5.3
Middle 9.3 13.5 2.8 3.8 0.4 4.2
Richer 9.2 13.3 2.7 3.5 0.2 3.7
Richest 8.1 12.9 2.2 2.3 0.1 2.4

Percentages are computed from weighted sample.

https://doi.org/10.1371/journal.pone.0232454.t1002

countries—Bangladesh, India and Nepal found that maternal experience of physical, sexual, or
both forms of violence increased the risks of fever, diarrhea, and ARI of children in the past 2
weeks [24]. A prospective cohort study from rural Bangladesh also documented that the likeli-
hood of children’s diarrhea and other illnesses was higher among the children of mothers who
were exposed to different forms of domestic violence [28]. Another study conducted in Ban-
gladesh using nationally representative samples illustrated that women’s past year experience
of spousal violence raised the vulnerabilities of children’s ARI by 37% and diarrhea by 65%
even after controlling for potential confounders [19].

Our findings also signify that maternal exposure to physical or emotional violence was asso-
ciated with an increased likelihood of infant and under-five mortality in crude analysis.

Table 3. Association between maternal experience of intimate partner violence (IPV) and childhood morbidity.

Maternal exposure to violence | Diarrhea in past 2 weeks Fever in past 2 weeks ARI in past 2 weeks
cOR (95% CI) aOR (95% CI) cOR (95% CI) aOR (95% CI) cOR (95% CI) aOR (95% CI)
No violence ® 1.00 1.00 1.00 1.00 1.00 1.00

Physical violence

1.33 (1.20-1.46)t 1.34 (1.21-1.49)t

1.08 (0.99-1.18)

1.10 (1.00-1.21)* 0.98 (0.81-1.18) 1.03 (0.84-1.25)

Emotional violence

1.63 (1.44-1.84

1.45 (1.30-1.61) t

1.49 (1.33-1.67) +

Sexual violence

1.30 (1.08-1.58)t 1.30 (1.07-1.59)t

1.27 (1.08-1.49) +

1.32 (1.11-1.56) t 1.04 (0.74-1.48) 1.06 (0.73-1.53)

All forms of violence

= | | =

(

T | 1.64 (1.45-1.86)t
(
(

2.07 (1.75-2.45)t 2.08 (1.74-2.46)1

1.74 (1.50-2.03) +

(

1.69 (1.39-2.06)1 | 1.68 (1.36-2.08)t
(
(

1.82 (1.55-2.14) t 1.90 (1.43-2.52)% 1.93 (1.42-2.61)t

[® Reference category
tp<0.01
* p<0.05

cOR crude odds ratio; aOR, adjusted odds ratio; CI, confidence interval

Adjusted models are controlled for age of child, sex of child, birth order, age of mother, maternal age at marriage, maternal education, father’s education, maternal BMI,

maternal anaemia, place of residence, caste, religion, and wealth quintile.

https://doi.org/10.1371/journal.pone.0232454.t1003
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Table 4. Association between maternal experience of intimate partner violence (IPV) and mortality of children.

Maternal Exposure to Violence

No violence R

Physical violence

Emotional violence

Sexual violence

All forms of violence

Infant mortality (died in <1 year)

cOR (95% CI)
1.00

1.25 (1.09-1.44)+
1.23 (1.02-1.47)*
1.20 (0.91-1.57)
1.47 (1.13-1.90)%

aOR (95% CI)
1.00

1.07 (0.92-1.24)
1.01 (0.83-1.23)
0.98 (0.73-1.30)
1.17 (0.89-1.54)

Child mortality (died in 1- <5 years)

cOR (95% CI)
1.00

1.33 (0.89-1.98)
1.47 (0.90-2.41)
0.91 (0.37-2.23)
1.58 (0.77-3.26)

aOR (95% CI)
1.00

1.07 (0.71-1.62)
1.28 (0.77-2.11)
0.73 (0.29-1.80)
1.15 (0.55-2.40)

Under-five mortality (died in <5 years)

cOR (95% CI)
1.00

1.26 (1.10-1.44)+
1.26 (1.06-1.49)t
1.17 (0.90-1.51)
1.49 (1.16-1.90)t

aOR (95% CI)
l.00

1.07 (0.93-1.23)
1.04 (0.86-1.25)
0.95 (1.72-1.25)
1.17 (0.91-1.51)

® Reference category

tp<0.01

* p<0.05

cOR, crude odds ratio; aOR, adjusted odds ratio; CI, confidence interval

Adjusted models are controlled for sex of child, birth order, age of mother, maternal age at marriage, maternal education, father’s education, maternal BMI, maternal

anaemia, place of residence, caste, religion, and wealth quintile.

https://doi.org/10.1371/journal.pone.0232454.1004

However, these associations were not significant after adjusting for child and maternal demo-
graphics and socio-economic background factors. These findings are in the same line of earlier
studies conducted in India [25, 29-32]. Silverman et al. [32] also found that the chances of
infant and under-five mortality were greater among girls than boys born to mothers experienc-
ing spousal violence. The findings of the present study also confirmed the results found in Ban-
gladesh [20]. Similarly, a study carried out in 5 African countries reported that physical
violence against women was strongly associated with mortality (<2 years) in Kenya. However,
the association was weak in Egypt, Honduras and Malawi. Moreover, maternal experience of
sexual violence had an increased likelihood of mortality in Malawi [15]. This finding is in con-
trast with our present study. In our study, women’s exposure to sexual violence had no signifi-
cant association with mortality of children.

Maternal exposure to domestic violence perpetrated by the partner may directly or indi-
rectly affect children’s health status. Studies indicated that domestic violence exerts a negative
impact on the physical and psychological health of women [33]. Violence during pregnancy
increases the risk of obstetric complications [34]. Moreover, physiological stress, anxiety and
depression of abused women lead to lower utilization of maternity care and poor nutrition
during pregnancy that may eventually result in premature birth or low birth weight babies
[35]. It is evident that premature birth and low birth weight are found to be the primary causes
of early childhood illnesses and mortality [7, 11]. Additionally, psychological stress of women
is a risk factor for zinc and iron deficiencies [36, 37]. There are also studies indicating that
mothers, who consistently experience psychological and physical aggression perpetrated by
the partner, are at greater risks of anxiety and post-traumatic stress disorders which further
results in maltreatment among their children [17]. Studies found a strong association between
controlling behavior of husband and domestic violence against women [38, 39]. Moreover,
controlling nature of husband may also lead to lower decision-making power of women. Lack
of autonomy restricts women from seeking adequate healthcare facilities. Therefore, women’s
inability to make decisions for healthcare imprints serious implications on their children’s
health. Exposure to maternal violence also brings psychological stress on the children which
further increases the risk of illnesses [40].

Additionally, our present study reported high incidence of infant and under-five mortality.
It is also found that the episodes of diarrhea, fever and ARI were pervasive among disadvan-
taged socio-economic groups, which may contribute to a large number of deaths among
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under-five children in India. These findings, therefore, suggest for strengthening the existing
maternal and child healthcare programs to combat childhood morbidity and mortality.

The findings of this study should be considered in light of some limitations. This study was
unable to explain the possible mechanism driving the influence of women’s exposure to
domestic violence on child morbidity and mortality because of cross-sectional study design.
Further research is needed using longitudinal data to explore potential pathways causing high
morbidity and mortality of children born to abused mothers. There could be under-reporting
of domestic violence due to social stigma, privacy concerns, and sensitive nature of informa-
tion [35]. Moreover, Indian society is by and large patriarchal; therefore, justification of wife-
beating is substantially high [41]. Recall bias might have been introduced because women were
asked to provide retrospective information regarding their experience of domestic violence.
Furthermore, we could not include other important covariates in the analysis that could poten-
tially impact on the morbidity and mortality of children due to the paucity of data. Despite
these limitations, the present study provides important shreds of evidence for policy-making
on the issues of domestic violence against women and children’s healthcare in India.

Conclusion

The findings of this study indicate that maternal experience of physical and sexual violence
was associated with increased risks of diarrhea and fever among under-five children. More-
over, women’s encounter with emotional violence was significantly associated with an
increased likelihood of diarrhea, fever and ARI in children. However, mortality indicators of
children had no significant association with domestic violence perpetrated by the partner. Pol-
icy-makers and stakeholders should intervene to prevent violence against women, which may
help in reducing the risks of childhood illnesses. Additional efforts are needed for maternal
and child healthcare programs to improve the health status of women and children.
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