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Abstract

Purpose Intimate partner violence (IPV) encompasses physical, sexual, and psychological abuse, as well as controlling
behavior. Most research focuses on physical and sexual abuse, and other aspects of IPV are rarely investigated. We estimated
the effect of these neglected aspects of IPV on women’s mental distress.

Methods We used data from 3010 women living in rural tribal communities in Rajasthan, India. Women completed base-
line interviews and were re-interviewed approximately 1.5 years later. We measured IPV with questions adopted from the
Demographic and Health Survey’s Domestic Violence Module, which asked seven questions about physical abuse, three
questions about psychological abuse, and five questions about partner controlling behavior. Mental distress was measured
with the 12-item General Health Questionnaire (score range 0—12). We used Poisson regression models to estimate the rela-
tion between changes in IPV and mental distress, accounting for time-fixed characteristics of individuals using individual
fixed effects.

Results Women reported an average of 2.1 distress symptoms during baseline interviews. In models that controlled for time-
varying confounding (e.g., wealth, other types of abuse), experiencing psychological abuse was associated with an increase
of 0.65 distress symptoms (95% CI 0.32, 0.98), and experiencing controlling behavior was associated with an increase of
0.31 distress symptoms (95% CI 0.18, 0.44). However, experiencing physical abuse was not associated with an increase in
distress symptoms (mean difference=— 0.15, 95% CI — 0.45, 0.15).

Conclusions Psychological abuse and controlling behavior may be important drivers of the relation between IPV and women’s
mental health.

Keywords Intimate partner violence - Controlling behavior - Psychological abuse - Mental distress - India

Introduction

Intimate partner violence (IPV) is “any behavior within an
intimate relationship that causes physical, psychological or
sexual harm to those in the relationship” and encompasses
various types of abuse (physical, sexual, psychological) and
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controlling behavior by an intimate partner [1]. IPV is a seri-
ous public health concern. Worldwide, approximately 30%
of women over the age of 15 experience physical or sexual
abuse by an intimate partner during their lifetime [2], and
a population-based study of ever-partnered women from 10
countries found that—depending on country—between 20
and 70% of women had experienced psychological abuse
and between 21 and 90% had experienced partner control-
ling behavior [3]. Physical and sexual abuse by an intimate
partner, the most commonly investigated aspects of IPV [2],
are consistently associated with worse mental health, includ-
ing symptoms of depression, post-traumatic stress, anxiety,
and attempted suicide [4-6].

The majority of IPV research has focused on physical
abuse, either alone or in combination with other types of
abuse, and other aspects of abuse are less commonly inves-
tigated [4, 7]. Psychological abuse (e.g., threatening to harm,
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insulting or belittling) and partner controlling behavior (e.g.,
restricting access to friends and family, monitoring move-
ments) might be important, yet neglected aspects of IPV.
Psychological abuse might erode women’s self-esteem [8]
and self-efficacy [9], and controlling behavior could reduce
women'’s social support—an important buffer of various life
stressors such as IPV [10, 11]—through reduced contact
with neighbours, friends, and family members. Reductions
in self-esteem, self-efficacy, and social support could con-
tribute to poor mental health [9, 12].

Although psychological abuse and partner controlling
behavior could have important implications for mental
health, the effect of these forms of abuse is not well known.
Research originating from primarily high-income settings
reports cross-sectional associations between psychologi-
cal abuse and adverse mental health outcomes, including
post-traumatic stress disorder [13, 14], depressive symptoms
[13-15], and suicidality [14]. Evidence from lower-income
settings remains scarce [16], although cross-sectional evi-
dence indicates psychological abuse is associated with
mental distress [16], poor mental health [17], and suicide
attempts [17], and a recent longitudinal study found an asso-
ciation between psychological abuse and depressive symp-
toms [18]. However, we are not aware of research investigat-
ing the independent effect of partner controlling behavior
on women’s mental health in either a high or lower-income
setting. Within India, population-based surveys indicate that
psychological abuse is common and about half of married
Indian women experience partner controlling behavior [19].
Thus, these common forms of abuse could be important con-
tributors to women’s mental health in India, which is an
unexplored area of research.

Our study helps address this knowledge gap. We esti-
mated the longitudinal association between women’s expo-
sure to physical abuse, psychological abuse, and partner con-
trolling behavior and changes in mental distress using data
collected as part of a randomized controlled trial conducted
in rural tribal communities in Rajasthan, India.

Methods
Study population

Our data come from a cluster-randomized controlled trial
assessing the impact of access to an affordable daycare pro-
gram on women and children’s health and well-being. The
trial was conducted in 160 village hamlets (i.e., clusters of
houses that constitute separate communities around a vil-
lage) in rural Rajasthan, India. We conducted a household
census in the 160 hamlets to identify eligible households,
namely those with a mother (either biological or guard-
ian) of at least one child between 1 and 6 years old. One
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eligible woman from each eligible household was randomly
selected to participate in the study, and women who agreed
to participate underwent an informed consent process. Inter-
viewers conducted structured interviews in women’s homes.
Interviewers completed training prior to each survey wave,
including procedures to address confidentiality issues.
Every attempt was made to respect respondents’ privacy
and administer survey questions soliciting sensitive infor-
mation with only the interviewer and respondent present. In
particular, enumerators were trained to remind respondents
of the confidentiality of their responses and to ask anyone
who may have been present to leave prior to the last survey
section, which included sensitive questions about intimate
partner violence. The survey team was roughly 50% female.
We did not explicitly offer respondents the choice of their
enumerator, but any requests for female interviewers were
accommodated. Other survey procedures and quality control
measures are available in the trial protocol [20].

A total of 3177 women completed interviews between
January and May 2015 (participation rate =89%). Approx-
imately, 1.5 years later, between June and October 2016,
3042 women were re-interviewed (participation rate =96%).
We restricted our sample to women who were partnered or
married at baseline and who completed both baseline and
follow-up interviews, which resulted in a final analytic sam-
ple size of 3010 women.

The study received ethics approval from the Institutional
Review Board of McGill University’s Faculty of Medicine
and the Human Subjects Committee of the Institute for
Financial Management in Chennai, India. The trial protocol
is publicly available [20].

Measures

The primary exposure of interest was IPV. Questions per-
taining to IPV came from the Demographic and Health
Survey’s (DHS) Domestic Violence Module [21], which
were adopted from the Conflict Tactics Scale (CTS) [22].
The CTS is a reliable and valid way to measure IPV [23].
The DHS Domestic Violence Module included seven ques-
tions about women’s experiences of physical abuse (e.g.,
slapped by partner) and three questions about psychological
abuse (e.g., partner threatened to hurt you) in the past year.
There were five questions about women’s experience of a
partner’s controlling behavior (e.g., partner limits contact
with your family), which were not restricted to the past year.
Response categories included “not at all”, “sometimes”, and
“often”. For each of these three types of abuse, we classified
women as experiencing abuse if she answered “sometimes”
or “often” to any question in that category. Although the
DHS module includes questions about sexual abuse, these
questions were not included in our survey because a local
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advisory committee suggested that it was not culturally
appropriate for interviewers to ask sex-related questions.

The primary outcome was reported symptoms of men-
tal distress. Mental distress was measured with the General
Health Questionnaire (GHQ-12) [24], translated into Hindi
by Gautam et al. [25]. The GHQ-12 is commonly used to
detect mental health problems in India [26-28]. The GHQ-
12 includes 12 items about how women have been feeling
recently. For example, women were asked, “have you recently
been losing confidence in yourself?”. Potential responses were
“not at all”, “no more than usual”, “rather more than usual”,
and “much more than usual”. We used a scoring system com-
monly employed in India [26-29] (i.e., the 0-0-1-1 scoring
system) to dichotomize each symptom as occurring more than
usual or not. Thus, distress scores could range from O to 12,
with higher scores denoting greater reported distress.

Interviewers collected information on IPV, mental health,
socio-demographic characteristics, and wealth indicators
during baseline and follow-up interviews. Socio-demo-
graphic variables included age, religion, caste, education,
age at marriage, and number of sons and daughters living
in the household. Wealth variables included 23 asset-based
indicators commonly used to measure wealth in India [19].
Indicators included housing characteristics (i.e., type of toi-
let facility, material of exterior wall, type of roofing, home
electrification, source of drinking water), the number of
durables owned (i.e., number of cell phones, watches/clocks,
electric stoves, wood stoves, fans, televisions, bikes, motor-
cycles, wells, grain storage cans, pressure cookers, chairs/
stools, beds, silver jewelry, gold jewelry, and wedding orna-
ments), home ownership, and whether the household had a
savings account. We summarized wealth with a polychoric
principle component analysis (PCA) [30], which is a com-
mon way to measure wealth in low- and middle-income
countries (LMICs) [31]. We used a one component PCA
that explained 27% of the variance in baseline surveys and
26% of the variance in follow-up interviews.

Analytic approach

Because this randomized trial was not specifically
designed to investigate the impact of IPV, some important
characteristics of women were not measured. For instance,
a recent systematic review identified childhood sexual
abuse, childhood trauma, and early life experiences as
important confounders of the relation between IPV expo-
sure and mental health [6]. Our goal was to estimate the
effect of reporting one of three types of IPV (i.e., con-
trolling behavior, psychological abuse, physical abuse) in
the past year on changes in the number of mental distress
symptoms. We used a fixed effects approach, which mod-
els changes in the exposure and outcome within the same
individual, and thus individuals act as their own controls.

Using this design, any measured or unmeasured fixed
characteristics of individuals (e.g., caste), including past
exposures (e.g., childhood sexual abuse), are accounted
for [32]. A fixed effects approach can provide a less biased
estimate than standard regression adjustment in the pres-
ence of unmeasured, time-fixed confounders. However,
because a fixed effects approach models changes within
individuals over time, this approach does not account for
time-varying characteristics of individuals (e.g., wealth)
or reverse causation [32].

Analysis

We modeled the relation between changes in IPV and men-
tal distress using Poisson regression [33]. Poisson models
assume that the mean and variance are equal, and in adjusted
models we found no evidence that this assumption was vio-
lated. Unadjusted models controlled for other forms of abuse
(e.g., physical, psychological) and adjusted models controlled
for measured time-varying confounders, including house-
hold wealth, number of sons in the household, and number
of daughters in the household. While changes in access to
affordable daycare may confound the relation between IPV
and mental distress, access to daycare was not a confounder
in this study because exposure to daycare was balanced by
IPV exposure (in expectation) due to randomization.

We also estimated the effect of being exposed to multiple
forms of abuse by including product terms in the regression
equation (e.g., physical abuse X controlling behavior). We
did not account for losses to follow-up or missing data in
our analyses because loss to follow-up was minimal (i.e.,
4%) and missing data were rare (i.e., <4% for any vari-
able). We also estimated these same effects by modeling
counts of abuse items as our main exposure (e.g., control-
ling behaviors: range 0—4). All models were estimated using
robust standard errors to account for potential clustering of
responses among women within the same hamlet.

Our main effect estimate is the predicted mean difference
in the number of mental distress symptoms due to exposure
to different forms of abuse. We also estimated the effect of
being jointly or triply exposed to multiple types of abuse
concurrently (e.g., experiencing both physical and psycho-
logical abuse concurrently), and we estimated whether the
effect of experiencing multiple types of abuse concurrently
was greater than the estimated effect of experiencing these
forms of abuse separately (i.e., if there were departures from
additivity). We did this by estimating the joint effect (e.g.,
joint effect of experiencing physical and psychological abuse
concurrently) and subtracting the estimated independent
effects of experiencing each type of abuse (e.g., independent
effect of physical abuse 4+ independent effect of psychologi-
cal abuse).
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Sensitivity analysis

Exposure to the intervention, randomized access to a com-
munity-based daycare program, may result in some unmeas-
ured changes that affect the relation between IPV and mental
distress. Therefore, in a sensitivity analysis we restricted
our sample to women living in village hamlets that were not
randomized to the intervention (the control arm).

Results
The majority of women included in this study had no

education (74%), were Hindu (96%), and were mem-
bers of a Scheduled Tribe (94%). Table 1 shows baseline

Table 1 Baseline socio-

socio-demographic characteristics of women by reported
exposure to abuse. There were no major differences between
women’s reported abuse and most demographic character-
istics. However, women who reported no abuse married at a
slightly older age and reported a smaller gap in age between
them and their husbands. Women who reported no abuse
reported fewer distress symptoms (1.6), compared to women
reporting controlling behavior (2.4), physical abuse (2.6), or
psychological abuse (2.9).

Abuse was common (Table 2). The majority of women
reported controlling behavior (60%), and many women
reported psychological abuse (33%) or physical abuse
(37%). Women frequently experienced multiple forms
of abuse concurrently, and the most common pattern of

demographic characteristics Any physi- An)'/ psycho- Any contr(?l- No abuse (n=_896)
cal abuse logical abuse ling behavior

by r.eported abu.se, n=3010 (n=1120) (n=987) (n=1764)

(Rajasthan, India, 2015)
Age (years) 30.2 (6.8) 30.1 (6.9) 29.7 (6.7) 30.2 (6.6)
Ever attended school
Yes 24% 26% 26% 25%
No 76% 74% 74% 75%
Hindu religion
Hindu 96% 97% 96% 96%
Muslim 0.3% 0% 0.3% 0.3%
Christian 3% 2% 3% 3%
Sikh 0% 0% 0% 0.1%
No religion 0.5% 0.6% 0.6% 0.3%
Caste
Scheduled tribe 96% 96% 95% 92%
Scheduled caste 2% 2% 2% 3%
Other backwards caste 1% 0.5% 1% 1%
None of them 2% 2% 3% 4%
Number of boys in household 1.7 (1.2) 1.7 (1.2) 1.6 (1.2) 1.6 (1.2)
Number of girls in household 1.7 (1.3) 1.8 (1.3) 1.6 (1.2) 1.7 (1.3)
Wealth index score -03(1.2) -03(1.2) -0.1(1.3) -0.1(1.4)
Age at marriage
15 or younger 7% 7% 7% 6%
15-18 46% 46% 45% 45%
18 or older 47% 47% 48% 50%
Age gap between respondent and husband
Respondent older 7% 8% 8% 10%
Respondentless than 5 years  67% 68% 67% 72%

younger
Respondent more than 5 years 25% 24% 26% 19%
younger

Mother-in-law lives in home
Yes 25% 24% 27% 24%
No 75% 76% 73% 76%
GHQ-12 score (0-12) 2.6 (2.7) 29(2.8) 24(2.5) 1.6 2.1)

@ Springer

#Values are mean (standard deviation) or %

®Some women experienced multiple forms of abuse and are therefore represented in multiple abuse catego-

ries
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Table2 Baseline intimate partner violence experience, n=3010
(Rajasthan, India, 2015)

Variables Percent (%)
Any controlling behavior 60
Does not trust you with any money 18
Tries to limit your contact with your family 20
Doesn’t permit you to meet your female friends 25
Jealous or angry if you talk to other men 40
Insists on knowing where you are 42
Any psychological abuse, past year 33
Threaten to hurt or harm you 16
Insult you 22
Say or do something to humiliate you 28
Any physical abuse, past year 37
Try to choke you or burn you 4
Threaten to or attacked you with a knife, gun, or 2
another weapon
Kick, drag, or beat you up 10
Punch you 12
Push, shake, or throw something at you 19
Twist your arm or pull your hair 21
Slap you 31
2 <
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Number of abuse acts

—e—— Controlling behavior (range 0-5)
— —e — - Psychological abuse (range: 0-3)
""" @ ---- Physical abuse (range: 0-7)

Fig. 1 GHQ-12 score (higher=greater distress) by type and number
of abuse acts

multiple abuse was experiencing all three types of abuse
concurrently (19%). There was a gradient between the
number of abuse items women reported and mental distress
score, with women reporting exposure to more abuse having
higher mental distress scores (Fig. 1). This pattern was most
consistent for psychological abuse and controlling behav-
ior. Among women reporting physical abuse, there was an
approximately linear relation between the number of abuse
acts and distress for women who reported up to five abuse
acts, although among women reporting six or seven abuse
acts, the association plateaued.

Over the study period, 37% of women reported a change
in physical abuse, 43% reported a change in controlling
behavior, and 41% reported a change in psychological
abuse. In both unadjusted and adjusted models, changes
in experiencing abuse corresponded to a change in mental
distress (Table 3). In models that adjusted for time-varying
confounders (i.e., household wealth, number of boys in the
household, number of girls in the household, other types
of abuse), experiencing psychological abuse was associated
with an increase of 0.65 distress symptoms (95% CI 0.32,
0.98), which corresponds to a 32% increase (95% CI 16,
49) in symptoms relative to the mean. Experiencing con-
trolling behavior was associated with an increase of 0.31
distress symptoms (95% CI 0.18, 0.44), which corresponds
to a 15% increase (95% CI 9, 22) in symptoms relative to the
mean number of distress symptoms. However, experiencing
physical abuse was not associated with an increase in dis-
tress symptoms (adjusted mean difference=— 0.15, 95% CI
— 0.45, 0.15; percent decrease=7%, 95% CI — 22, 7). We
also estimated the association between changes in the num-
ber of abuse items and changes in mental distress (Appendix
1). This analysis supported similar inference.

The number of distress symptoms reported by women
jointly exposed to psychological abuse and controlling
behavior was smaller than expected if the exposures acted
additively (excess difference due to joint exposure = — 0.46,
95% CI — 0.83, — 0.08). The effect of experiencing both
controlling behavior and physical abuse concurrently was
associated with a slightly larger than expected effect estimate
if the independent effects were additive (excess difference
due to concurrent exposure=0.15, 95% CI — 0.18, 0.49).
Exposure to psychological abuse and physical abuse con-
currently, and all three types of abuse concurrently, showed
no major departures from additivity. A sensitivity analysis
restricted to women living in the control arm of the study
(Appendix 2) showed similar estimates as those reported in
the main analysis (Table 3).

Discussion

Violence against Indian women is exceedingly common. A
nationally representative survey conducted in 2015/2016 of
ever-married Indian women aged 15-49 estimates that 31%
have experienced physical, sexual or psychological abuse
by an intimate partner in their lifetime, and 48% have expe-
rienced at least one controlling behavior by their husband
[19]. Our study found that among women with young chil-
dren living in rural tribal communities, more than one-third
experienced psychological abuse or physical abuse in the
past year, and the majority of women reported controlling
partner behavior. Many women in our study experienced
multiple types of abuse concurrently, which mirrors research
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Table 3 Association between changes in IPV experience and changes in mental distress, n=3010 (Rajasthan, India, 2015-2016)

Controlling Psychological Physical abuse Crude mean difference (95% CI)* Adjusted mean difference Excess difference due
behavior abuse (95% CI)° to joint exposure

No No No 0 (Ref) 0 (Ref) n/a

Yes No No 0.29 (0.16, 0.42) 0.31 (0.18, 0.44) n/a

No Yes No 0.68 (0.34, 1.01) 0.65 (0.32, 0.98) n/a

No No Yes —0.14 (- 0.44,0.16) —0.15 (- 0.45,0.15) n/a

Yes Yes No 0.50 (0.32, 0.67) 0.50 (0.33, 0.67) —0.46 (- 0.83, — 0.08)
No Yes Yes 0.42 (0.09, 0.75) 0.45 (0.12, 0.77) —0.08 (- 0.63,0.47)
Yes No Yes 0.31 (0.14, 0.49) 0.31 (0.14, 0.49) 0.15 (- 0.18, 0.49)

Yes Yes Yes 0.75 (0.60, 0.90) 0.74 (0.60, 0.89) —0.06 (- 0.55,0.43)

#Adjusted for other forms of abuse (e.g., physical, psychological, controlling behavior)

bAdjusted for other forms of abuse (e.g., physical, psychological, controlling behavior), household wealth, number of boys in the household,
number of girls in the household, and the following interaction terms: controlling behavior X psychological abuse, physical abuse X controlling

behavior, physical abuse X psychological abuse, physical abuse X psychological abuse X controlling behavior

in other contexts that show specific types of abuse rarely
occur in isolation [15, 34, 35].

We found evidence that psychological abuse and control-
ling behavior were more damaging to mental health than
physical abuse. While unadjusted estimates found physical
abuse associated with mental distress, this relationship dis-
appeared upon control for other forms of abuse. Specifically,
we found that women reporting physical abuse had higher
levels of mental distress than women reporting no abuse
(2.6 vs 1.6 symptoms), as well as evidence of a linear rela-
tionship between the number of physical abuse acts women
experienced and mental distress for women experiencing up
to five physical abuse acts. For women experiencing more
than five abuse acts, the relation plateaued, and one poten-
tial explanation is that women experiencing many abuse
acts may normalize abuse; thus, the addition of more abuse
acts may not be as distressing to them as to women who
experience fewer abuse acts. However, while unadjusted
estimates found physical abuse associated with mental dis-
tress, the incidence of physical abuse was not associated
with an increase in mental distress upon control for other
types of abuse. Instead, our results indicate that psychologi-
cal abuse and controlling behavior—which frequently occurs
in conjunction with physical abuse—may be driving this
association.

Our findings align with research indicating that women
identify psychological abuse as more distressing than physi-
cal abuse [36], and cross-sectional studies that show that
psychological abuse is a stronger predictor of post-traumatic
stress disorder [13], depressive symptoms [13, 15], and men-
tal distress [16] than physical abuse. We are not aware of
other research studies investigating the independent effect
of controlling behavior on women’s mental health, and our
study advances the current knowledge base by estimating
the longitudinal association between these neglected aspects
of IPV and women’s mental health. We encourage future
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research investigating controlling behavior and psychologi-
cal abuse, including potential pathways linking psychologi-
cal abuse (e.g., self-esteem, self-efficacy) and controlling
behavior (e.g., social ties) with women’s mental health.

Controlling behavior is common in India [19], and some
women in this context may not consider it abuse. There is
also some debate in the literature regarding if controlling
behavior should be considered a part of, or separate from,
IPV [34, 37]. We classified controlling behavior as part of
IPV, which is supported by research originating from a dif-
ferent Indian context (Pune). This study found wide agree-
ment that controlling behavior was a salient dimension of
IPV [38]. Regardless of whether or not controlling behavior
is a component of IPV or is a closely related concept, our
results indicate that controlling behavior may have negative
implications for women’s mental health.

While our study advances knowledge of the effect of
neglected aspects of IPV on mental health, one limitation of
our study is that we used a questionnaire that excluded some
examples of psychological abuse and controlling behaviors
specific to India. Recent measurement efforts in India sug-
gest additional examples of psychological abuse (e.g., har-
assment about wedding-related gifts or dowry, intentional
spreading of false rumors, being forced to become veg-
etarian or non-vegetarian) and controlling behavior (e.g.,
limiting contacts with natal family, limiting phone access,
controlling choice of attire) [38, 39]. Our study, which did
not measure these instances of abuse, may underestimate the
prevalence of IPV.

Our study has additional limitations. First, we only inves-
tigated abuse by an intimate partner. In an Indian context,
it is not uncommon for in-laws living in the household to
be involved in abuse [40]. Our study was not designed to
capture abuse from other family members, which could be
investigated in future research studies. Second, there is some
indication that the relation between IPV and mental health is
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bi-directional [41]; because our measures include past-year
abuse and current mental health, we could not investigate
if poor mental health led to subsequent reporting of abuse.
Third, while our study design accounted for unmeasured
time-invariant factors, there are likely relevant additional
time-varying factors that we did not control for. For exam-
ple, pregnancy is associated with higher risk of IPV [42],
and many women suffer from depression in the post-partum
period [43]. Thus, pregnancy is one unmeasured factor that
may have resulted in residual time-varying confounding.
Fourth, we did not measure sexual abuse by an intimate part-
ner, which is also likely an independent contributor to poor
mental health. Investigating the effect of sexual abuse—in
relation to other forms of IPV—could be one direction of
future research.

Despite these limitations, our study addresses a number
of knowledge gaps. First, the majority of IPV research is
conducted in high-income settings [4, 6], and our study adds
information about the effect of [PV on mental health in an
LMIC. Second, our study investigated psychological abuse
and controlling behavior, which are neglected aspects of IPV
[6, 7]. Third, most research is cross sectional [5], and our
study provides longitudinal evidence for the link between
IPV and mental health. Longitudinal evidence is crucial for
understanding the relationship between different forms of
IPV and women’s mental health because of the potential for
reverse causation (e.g., women with mental health problems
may be more likely to be victims of abuse [44]) and report-
ing bias (e.g., women who are depressed may retrospec-
tively reinterpret acts as abuse). Although our fixed effects
approach cannot completely rule out reverse causation, our
prospective study design can help clarify this relationship
by mitigating some sources of bias (e.g., reporting bias from
retrospectively reinterpreting acts of abuse). Fourth, we were
able to account for early life experiences through a fixed
effects study design, and the majority of longitudinal studies
have not controlled for these factors [6]. Taken together, our
paper strengthens the evidence for a link between IPV and
poor mental health.

In summary, our study contributes to a better under-
standing of the causes of poor mental health among Indian
women. [PV is highly prevalent among Indian women,
and recent reports document an array of interventions for
addressing IPV in South Asia that are being delivered
through the health sector, women’s collectives, and local
governance systems [45]. These interventions have the
potential to reduce violence against women and improve
their mental health. Our results indicate that certain aspects
of IPV are particularly detrimental to mental health, which
could help inform rigorous evaluations of such interventions.
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Appendix 1: Association between changes
in counts of abuse items and mental distress,
n=3010 (Rajasthan, India, 2015-2016)

Crude mean differ- Adjusted mean dif-
ence (95% CI)* ference (95% CI)°

Controlling behavior 0.20 (0.15,0.24)  0.19(0.15, 0.24)
0.36 (0.25,0.47)  0.35(0.24, 0.46)
0.04 (- 0.04, 0.11) 0.02 (- 0.06, 0.09)

0.44 (0.34,0.54)  0.44 (0.34, 0.53)

Psychological abuse
Physical abuse

Controlling behavior + psy-
chological abuse

Controlling behav- 0.18 (0.11, 0.26) 0.19 (0.11, 0.26)

ior + physical abuse

Psychological abuse + phys- 0.33 (0.22, 0.44)
ical abuse

0.33 (0.22, 0.44)

Controlling behavior+psy- 0.41 (0.32,0.51)  0.41 (0.32, 0.51)
chological abuse + physi-

cal abuse

#Adjusted for other forms of abuse (e.g., physical, psychological,
controlling behavior)

®Adjusted for other forms of abuse (e.g., physical, psychological,
controlling behavior), household wealth, number of boys in the
household, number of girls in the household, and the following inter-
action terms: controlling behavior X psychological abuse, physical
abuse X controlling behavior, physical abuse X psychological abuse,
physical abuse X psychological abuse X controlling behavior
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Appendix 2: Association between changes
in IPV experience and changes in mental
distress among women in control arm,
n=1259 (Rajasthan, India, 2015-2016)

Control-  Psycho-  Physical Crude mean  Adjusted mean

ling logical abuse difference difference

behavior  abuse (95% CI)* (95% CI)°

No No No 0 (Ref) 0 (Ref)

Yes No No 0.30 (0.12,  0.32(0.13,
0.48) 0.50)

No Yes No 0.69 (0.31,  0.68 (0.29,
1.08) 1.06)

No No Yes 0.02 (- 0.39, 0.02 (- 0.39,
0.44) 0.44)

Yes Yes No 0.39 (0.17,  0.40(0.18,
0.61) 0.62)

No Yes Yes 0.51 (0.06, 0.51 (0.05,
0.97) 0.96)

Yes No Yes 0.14 (- 0.12, 0.14 (- 0.12,
0.40) 0.40)

Yes Yes Yes 0.70 (0.49,  0.70 (0.49,
0.90) 0.90)

#Adjusted for other forms of abuse (e.g., physical, psychological,
controlling behavior)

bAdjusted for other forms of abuse (e.g., physical, psychological,
controlling behavior), household wealth, number of boys in the
household, number of girls in the household, and the following inter-
action terms: controlling behavior X psychological abuse, physical
abuse X controlling behavior, physical abuse X psychological abuse,
physical abuse X psychological abuse X controlling behavior
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