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The health impacts of exposure to physical, sexual or psychological
gender-based violence (GBV) against men and women are substantial
yet not well delineated. We systematically reviewed and meta-analysed

40 studies to evaluate the associations between GBV (including but not
limited to intimate partner violence) and eight health outcomes: sexually
transmitted infections excluding HIV, maternal abortion and miscarriage,
HIV/AIDS, major depressive disorder, anxiety disorders, drug use disorders,
alcohol use disorders and self-harm. Using the Burden of Proof methods,
we generated conservative metrics of association—including star ratings
from one to five—reflecting both effect size and evidence strength. Sexual
violence was associated with six outcomes, with moderate, three-star
evidence of association for sexually transmitted infections, maternal
abortion and miscarriage, and major depressive disorder—increasing the
risk by at least 104%, 101% and 50%, respectively. Seven outcomes were
associated with physical GBV with two- or one-star associations, reflecting
weak associations and/or inconsistent evidence. Of the four health
outcomes analysed in relation to psychological GBV, one, major depressive
disorder, had a significant association with a one-star rating. These findings
emphasize the serious health consequences of GBV for survivors and the
necessity of additional data to further our understanding of this complex

public healthissue.

Gender-based violence (GBV) is ahuman rights abuse and public health
issue associated with substantial morbidity and mortality globally™2.
GBVisdefined as violence directed at anindividual on the basis of their
biological sex, gender identity, gender expression or failure to adhere
to socially defined norms of masculinity and femininity”. It can take a
variety of forms including physical, sexual and psychological violence
and is perpetrated by a diverse array of actors ranging from intimate
partners and trusted individuals to complete strangers. Exposure to

GBV s associated with harmful health outcomes that can manifest at
multiple stages and in multiple forms over the life of survivors. Health
impacts can be severe and, in some cases, irreversible, requiring life-
long medical treatment to alleviate suffering. Survivors are too often
not able to achieve their full potential and dedicate large portions
of their lives and resources to maintaining their healing process**.
The adverse impacts extend beyond the individuals immediately
harmed, as families and wider communities suffer from detrimental
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secondary consequences and long-term intergenerational impacts
of GBV***,

Over the past 50 years, research on the health effects of GBV has
expanded dramatically, with numerous studies recognizing GBV as a
risk factor for arange of conditionsincluding depression, alcohol use
disorders and post-traumatic stress disorders*’”'°. Despite this pro-
gress, substantial research gaps remain that hinder our ability to more
effectively address theimpacts of GBV. For example, not all existing evi-
dence properly controls for the timing between exposure and outcome,
with few longitudinal studies being available, limiting the evidence
base for establishing causality between GBV and health outcomes.
Moreover, most existing studies focus on intimate partner violence
(IPV) against women, and most often do not distinguish the health con-
sequences associated with specific types of violence (for example, the
consequences of sexual, physical or psychological violence separately).
Additionally, while the role of men as common perpetrators of GBV has
long been recognized, their position as victims has historically been
understudied, resulting in limited data availability on the health conse-
quences for male survivors". These gaps showcase a clear need to com-
prehensively examine the currentlandscape of peer-reviewed literature
around the health impacts of GBVin order to consolidate and analyse
the available evidence beyond the field’s long-standing focus on IPV
againstwomen.

Our study—which contributes to the goals of the Lancet Commis-
sion on Gender-Based Violence and Maltreatment of Young People?
to expand the consideration of GBV as an important global health
concern for all people—provides a systematic review of the health
effects associated with exposure to physical, sexual and psychologi-
cal GBV against men and women. This work builds off a prior effort to
quantify and evaluate the health effects of IPV and childhood sexual
abuse'* by taking a broader lens on GBV exposure and its associ-
ated health consequences. We extended our analysis of GBV exposure
to include physical, sexual and psychological GBV against women,
regardless of the perpetrator, and to include data on men’s exposure
to physical and psychological IPV and sexual violence. Expanding our
exposure scope allows us to disentangle the different manifestations
of GBV to provide a more accurate representation of the complex
relationships between GBV exposure and health outcomes beyond the
common focus of IPV among women and, in the future, to allow for a
more comprehensive estimation of the disease burden attributable
to GBV.

Drawing from a systematic review of the literature published
between1]January 1970 and 31January 2024, we estimated the associa-
tions between physical, sexual and psychological GBV and a range of
health outcomes using the Burden of Proof methodology developed
by Zheng et al.**. This methodology allows us to both systematically
evaluate the potential association between the exposure of interest
and a given health outcome and quantify the strength of the under-
lying evidence. In addition to producing conventional measures of
association, the Burden of Proof methodology generates conserva-
tive measures that account for both known and unknown sources of
heterogeneity across input studies. The Burden of Proof Risk Function
(BPRF) canbe translated into both a Risk-Outcome Score (ROS) and an
estimate of the minimum percentage of increased health risk attribut-
able to GBV exposure. The ROS communicates both the magnitude of
the association and the strength of the underlying data, with greater
positive values reflecting a larger effect size and/or more consistent
evidence. The ROS can in turn be converted into easily comparable
andinterpretable star ratings ranging from one (weak) to five (strong)
that categorize significant associations according to effect size and
evidence strength.

Therisk-outcome associations presented here contribute to more
adequately capturing the healthburden associated with various forms
of GBV. Our findings highlight the long-lasting consequences of GBV,
the needforaccelerated violence prevention policies and programmes,

and priority areas for making health resources and interventions avail-
able to survivors. The main findings and policy implications of our
study are summarizedin Table1.

Results

Overview

Wescreened 75,331 studies inasystematic review of the literature avail-
able across seven databases, aimed at assessing the healthimpacts of
any form of violence over the life-course. Across these studies, we iden-
tified enough datato feasibly analyse a total of eight health outcomes
inrelation to physical GBV, sexual violence and/or psychological GBV
(that is, risk-outcome associations with at least three studies available,
following the Burden of Proof methodology)*. These health outcomes
include mental disorders (that s, anxiety disorders and major depres-
sive disorder), substance use disorders (that is, alcohol use disorders
and drug use disorders), maternal and reproductive outcomes (that
is, maternal abortion and miscarriage, HIV/AIDS, and other sexually
transmitted infections (STIs)), and self-harm. In the present analyses
of these eight health outcomes, we have meta-analysed 40 unique
studies, of which 26 measured physical GBV, 25 sexual violence and 14
psychological GBV. Therisk-outcome pair most frequently investigated
was sexual violence and HIV/AIDS (n =10), followed by physical GBV
and maternal abortion and miscarriage (n = 8). Further details and
inclusion and exclusion criteria are presented in a PRISMA diagram
(Fig. 1); in brief, included studies needed to employ a study design
that allowed the research team to establish temporality and to meet
requirements for study sample composition and exposure/outcome
definitions. The characteristics of allincluded studies can be found in
Supplementary Table1.

Across all 103 observations, 82 pertained to women, 18 to men,
and three to women and men combined. The effect sizes are deline-
ated accordingtoinstances of GBV that occurred ever, inthe past three
years, inthe past year, in the past six months, in the past three months,
and during pregnancy in afew instances. The majority of observations
(n=68) reported partner- or former-partner-perpetrated GBV, fol-
lowed by GBV from unspecified or unrestricted perpetrators (n =33).

In addition to the main models’ results presented in Table 2 and
Figs.2-4, we ran sensitivity analyses for all exposures and health out-
comes considering the type of perpetrator, the gender of participants,
variations in outcomes, and excluding pregnancy recall when we had
enough studies to do so (Extended Data Figs. 1-3, Supplementary
Tables 2-8 and Supplementary Figs. 1-21).

Physical GBV
Atotal of eight eligible outcomes were identified with enough data to
evaluate their relationship to physical GBV (Table 2 and Fig. 2). Impor-
tantly, due to the difficulty in identifying gendered motivations of
physical violence against men, theincluded male-specific observations
arenarrowly focused onintimate partner physical violence against men
toreflect this study’s emphasis on gender-based physical violence. The
associations between exposure to physical GBV and drug use disorders
and HIV/AIDS received two-star ratings, suggesting moderately weak
evidence of anassociation (Table 2). For drug use disorders, we identi-
fied eight relevant observations fromsix cohort studies” >’ with women
(n=6)and men (n =2) participants, including seven observations that
measured physical IPV. Our conservative interpretation of the evidence
for this two-star relationship suggests atleast a20% increase in risk of
drugusedisorders (BPRF =1.20; ROS = 0.9) given exposure to physical
GBV. For HIV/AIDS, all four studies identified focused on physical IPV
against women?2*, Within the context of these restricted data, we found
that physical GBV increased HIV/AIDS risk by at least 15% (BPRF =1.15;
ROS =0.07) (Table 2 and Supplementary Table 4).

We identified a further five health outcomes with evidence of a
significant association with physical GBV exposure: alcohol use dis-
orders (n=3)"", major depressive disorder (n=4)">? STls (n=3)*",
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Table 1| Policy summary

Background

Exposure to GBV is one of the world’s most prevalent and pervasive human rights abuses, resulting in severe consequences
for individuals’ health and well-being. Yet the impacts of exposure to physical, sexual or psychological GBV are still not well
understood. Here we draw upon a systematic review to evaluate the associations between GBV and health outcomes that
have been described in peer-reviewed journals. In a Burden of Proof meta-analysis, we estimated the magnitude of the distinct
associations between exposure to physical, sexual and psychological GBV—including but not limited to IPV—and eight health
outcomes and evaluated the strength of the evidence underpinning these associations.

Main findings and limitations

We evaluated the associations between physical, sexual or psychological GBV and six, eight and four health outcomes,
respectively. Each of the risk-outcome pairs we investigated was supported by at least three studies. The associations
between sexual violence and STls excluding HIV/AIDS, maternal abortion and miscarriage, and major depressive disorder
received moderate (three-star) ratings. Exposure to this type of violence was found to increase the risk for each of these
conditions by at least 104%, 100% and 50%, respectively. Significant associations were also found between sexual violence
and HIV/AIDS, anxiety disorders and drug use disorders, but the evidence was rated as weak (one-star rating). Associations
between physical GBV and drug use disorders and HIV/AIDS received two-star ratings, classified as moderately weak; and
one-star ratings were assessed for the relationship of physical GBV to five other outcomes (alcohol use disorders, major
depressive disorder, anxiety disorders, STls, and maternal abortion and miscarriage). Exposure to psychological GBV was
associated with major depressive disorder (one-star rating), but no evidence of association was found with self-harm, maternal
abortion and miscarriage, or drug use disorders. Similarly, insufficient evidence of a significant association was found between
physical GBV and self-harm.

The primary limitations of this study are related to model parameters and data availability. Definitions of violence exposure
differed between studies, mainly in relation to recall timing and survey methodologies used to evaluate exposure. To the extent
possible, bias covariates were created and included in the model to account for study-level differences. Physical, sexual and
psychological GBV exposure was evaluated as a dichotomous risk, which did not allow us to consider differences in frequency
and severity. It is important that future research includes dose-response analyses for a better understanding of the health effects
of exposure to GBV. Also, despite a literature search and the use of the most recently available data, this study does not capture
the full breadth of the health burden associated with violence since several health outcomes identified were not included in our

analysis due to insufficient data.

Policy implications

This review emphasizes the long-lasting negative health consequences of experiencing GBV and the importance of timely,

comprehensive data on associations between GBV and health outcomes, continuing to expand the landscape of evidence
on GBV’s health consequences beyond IPV against women. In particular, this analysis showed that the existing data
landscape systematically overlooks GBV victimization as a health risk factor for men. While women are disproportionately
exposed to GBV compared with men and, as such, experience a correspondingly disproportionate proportion of GBV's
health toll, GBV perpetrated against men must not be overlooked in future research, policy or programming. The analysis
also showed that there is a clear paucity of data on the health effects of psychological GBV compared with data on physical
or sexual GBV, leaving a substantial need for strategies to better detect, address and understand psychological GBV as

a policy and research priority. It is essential to amplify actions and commitment from global to regional, national and
community-based strategies for prevention, recovery and justice for individuals, groups or couples, also interrupting the
intergenerational cycles of violence. Investing in multi-sectoral interventions, such as improved GBV screening and referral
to trauma-informed care, can make an important difference by prioritizing safety, patient autonomy, shared decision-making

and empowerment.

anxiety disorders (n = 3)"*¥, and maternal abortion and miscarriage
(n=28)"7%, However, the ROSs for these relationships ranged from
-0.002 (for alcohol use disorders) to —0.23 (for maternal abortion and
miscarriage), rendering them one-star risk-outcome pairs, indicative
of weak associations and/or alack of consistent evidence (Table 2). The
three eligible studies with data on STIs and physical GBV all reported
only women-specific data. In comparison, when we excluded data on
men, focusing instead on women-specific data in sensitivity analyses
for major depressive disorder and anxiety disorders, we found slightly
stronger evidence of associations, with two-star ratings (ROS = 0.01and
0.02, respectively) (Extended Data Fig.1, Supplementary Tables 5and 6
and Supplementary Fig. 2). While we did not have enough men-specific
data for anxiety disorders to run a separate sensitivity analysis just
for men, there was insufficient evidence of a statistically significant
association between physical GBV and major depressive disorder when
restricting the dataonly tomen (Extended Data Fig. 1, Supplementary
Table 5and Supplementary Fig.1). This distinction was also highlighted
inour primary model for major depressive disorder, inwhich theinclu-
sion of men in the analytical sample was flagged and adjusted for asa
significant source of bias (Table 2). For maternal abortion and miscar-
riage, crude effect sizes****® and effect sizes that focused oninduced
abortion®****were flagged as significant bias covariates and adjusted
forinthe final models (Table 2). However, our one-star association was
consistent across all the sensitivity analyses for this outcome, including
the model with datarestricted to only effect sizes for induced abor-
tion. The pooled relative risk (RR) was also largely consistent across
sensitivity analyses, only dipping below 2.00 when we restricted the
data to exposures of physical GBV outside of pregnancy (that is, no

pregnancy recall) (Extended Data Fig. 1, Supplementary Table 7 and
Supplementary Fig. 3).

Lastly, the association between exposure to physical GBV and
self-harm, informed by three eligible studies®****°, was found to have
insufficient evidence to support an association. The conventional
95% uncertainty intervals (Uls) included an RR of 1 (that is, the null),
reflecting no credible evidence of arelationship (Table 2 and Fig. 2).

Sexual violence
Out of the six health outcomes evaluated, all were found to be asso-
ciated with exposure to sexual violence (Table 2 and Fig. 3). Among
these, three presented moderate (three stars) evidence of a relation-
ship with sexual violence: STIs, maternal abortion and miscarriage, and
major depressive disorder (Table 2). The association between sexual
violence and STIs, the strongest risk-outcome relationship (ROS = 0.4),
was informed by four observations from four prospective cohort
studies®®***'involving only women participants, while the association
between sexual violence and major depressive disorder wasinformed
by five observations from one case-control study and four prospective
cohortstudies spanning both women and men®****, The BPRF metrics
suggest that the risk of STIsand major depressive disorder increased by
aminimum of104% and 50%, respectively, among individuals exposed
to sexual violence (BPRF =2.04 and 1.50; Table 2 and Fig. 3).
Similarly, our estimates suggest that sexual violence increased the
risk of maternal abortion and miscarriage by at least 100% (BPRF =2.00;
Table 2 and Fig. 3). We identified six relevant observations from five
studies®******* for maternal abortion and miscarriage, including
three observations that focused on sexual IPV****¢, When limiting our
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Identification of studies via databases and registers

Identification of studies via citation searching systematic reviews
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Aggregate exposure measures

g Records removed before
= : . _ screening:
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e} l manually (n = 348)
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(n=75,331) (n=70,293)
l Records screened
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o
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L * Ineligible outcome (n =1,092)
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« Ineligible study design (n = 452)
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outside of our scope) (n = 450)
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= * Accepted for sexual
GBV
(n=25)
« Accepted for physical
GBV
(n=26)
« Accepted for
psychological
GBV (n = 14)

Fig.1|Flow diagram of a systematic review on health effects associated with
physical, sexual and psychological GBV against men and women. The PRISMA
flow diagram shows the data-seeking approach undertaken as a part of our
review, which sought to identify all literature reporting on the health effects of

including other, non-violence
exposures (n = 29)

GBV, violence against women, and violence against children and young people.
Studies specifically measuring the health impacts of physical, sexual and
psychological GBV against men and women were used for this analysis.

analysis to only the IPV-related data points, we found slightly lower
strength of evidence at two stars (Extended Data Fig. 2, Supplementary
Table 7 and Supplementary Fig. 9). A sensitivity analysis restricted to
three studies with data on induced abortion resulted in a four-star
rating (ROS = 0.41), while one limited to cases of miscarriage resulted
inatwo-star rating (ROS = 0.04; Extended Data Fig. 2, Supplementary
Table 7 and Supplementary Fig.10).

In contrast, the associations between sexual violence and drug use
disorders, anxiety and HIV/AIDS were each rated one star, suggesting
weak and/orinconsistent evidence of arelationship (Table 2 and Fig. 3).
The relationship between HIV/AIDS and sexual violence was the most
widely studied association of all those included in the present analysis,
with1l observations fromone case-cohort, four cohort and five case—
control studies™****453° Most of these studies had been conducted
in African countries and focused solely on women, while three nar-
rowed inon partner-perpetrated sexual violence. A sexual-IPV-specific
sensitivity analysis resulted in a star rating of two (ROS = 0.05) and a
minimum increased risk of10% (BPRF = 1.1) (Extended DataFig. 2, Sup-
plementary Table 4 and Supplementary Fig. 9). We included six obser-
vations from four prospective cohorts'®'*?** for drug use disorders and
four observations from one case-controland two cohort studies?***!

foranxiety disorders. Theinput data were heavily women-specificand,
with two exceptions, did notrestrict their exposure definitions onthe
basis of the identity of the perpetrators. Our findings were consistent
across sensitivity analyses, including when restricting to only observa-
tions fromwomen (Extended Data Fig. 2, Supplementary Tables3and 6
and Supplementary Fig. 11).

Psychological GBV

Across the forms of GBV investigated, we identified the fewest overall
number of studies for psychological forms of GBV, whichresultedinonly
four health outcomes with enough datato analyse (Table2 and Fig. 4).
Akin to our review of physical GBV, the landscape of psychological
GBV dataamong menis hindered by alack of distinction between psy-
chological violence with gender-related motivations and other forms
of psychological violence. Our analysis of psychological GBV among
male survivors therefore concentrated on psychological IPV, whichis
inherently gender-related, while the focus among female survivors was
broader to align with the definitions of psychological GBV published
in the existing literature. Within this context, only major depressive
disorder was found to be associated with exposure to psychologi-
cal GBV (Table 2). However, this statistically significant association
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Table 2 | Strength of the evidence for the relationship between GBV exposure and eight health outcomes

Health outcome Mean  95% Ul for 95% Ulfor BPRF ROS Star rating Pub. No.ofstudies Selected covariates

RR themeanRR the mean bias (observations)

withouty RR withy

Physical GBV
Drug use disorders 1.84 1.50-2.25 111-3.06 120 09 ?A( ?A( No 6(8) None
HIV/AIDS 165  1.37-198 108-252 115 007 SYSe No 4@ None
Alcohol use disorders  1.51 1.21-1.89 0.92-2.48 1.00 -0.002 % No 3(5) None
Major depressive 153 1.21-1.94 0.83-2.82 092 -0.04 7/,\*7 No 4(7) Men included in the effect size
disorder
STls excluding HIV 1.64 11-2.42 0.66-4.10 076 -014 i\( No 3(3) None
Anxiety disorders 1.82 119-2.77 0.60-5.51 072 -017 7/,\*7 No 3(7) QOutcome is defined as PTSD
Maternal abortionand 2.76 1.74-4.38 0.48-1599 063 -0.23 ?A( No 8(8) Unadjusted effect size; outcome is
miscarriage defined as induced abortion
Self-harm 317 0.99-10.12 0.13-79.57 0.21 N/A No 3(3) None
Sexual violence
STls excluding HIV 2.95 2.39-3.65 1.90-4.58 204 0.36 i\( i\( i\( No 4(4) None
Maternal abortionand 2.53 2.20-2.91 1.91-3.35 2 0.35 No 5(6) None
miscarriage i\( i\( i\(
Major depressive 1.99 1.71-2.31 1.43-2.77 15 0.2 No 4(5) None
disorder * % i%
HIV/AIDS 1.85 1.42-2.39 0.73-4.68 0.85 -0.08 * No 10 (11) Unadjusted for age
Anxiety disorders 2.86 1.66-4.92 0.61-13.34 078 -0.12 i\( No 3(4) None
Drug use disorders 1.69 1.22-2.36 0.66-4.33 077 -013 i\( No 4 (6) None
Psychological GBV
Major depressive 1.66 1.06-2.60 0.46-5.95 057 -0.28 ik No 3(5) None
disorder
Maternal abortionand 1.34 0.91-1.96 0.38-4.70 0.47 N/A No 6(7) Unadjusted for age; unadjusted
miscarriage effect size
Drug use disorders 149 0.96-2.30 0.43-5.09 0.53 N/A No 3(6) None
Self-harm 1.56 0.94-2.61 0.48-5.07 0.58 N/A No 3(4) None

The reported mean RR reflects the risk an individual who has experienced sexual, physical or psychological GBV has of developing the health outcome in the corresponding row relative to
that of someone who has not been exposed to the given form of violence. The 95% Ul for the mean RR without y refers to the 95% Ul that is estimated without fully incorporating between-study
heterogeneity, while the 95% Ul for the mean RR with y refers to the 95% Ul that is estimated fully incorporating between-study heterogeneity and the uncertainty around quantified
between-study heterogeneity. The BPRF is calculated for risk-outcome pairs that were found to be significant when estimating a conventional RR and 95% Ul (95% Ul without y). As the

conservative estimate of risk given existing evidence, it corresponds to the fifth-quantile RR estimate incorporating between-study heterogeneity closest to the null value of 1. The percentage
of excess risk is derived as (BPRF-1)x100. The ROS is derived as the signed In(BPRF)/2. It reflects the strength of the available evidence and is translated into a star rating ranging from 1 (weak
evidence) to 5 (strong and consistent evidence) on the basis of predetermined thresholds documented elsewhere. Risk-outcome pairs that do not meet the standard for calculating the

BPRF are not assigned a star rating. The risk of publication bias is flagged on the basis of the results of Egger’s regression and should inform the interpretation of the results. The selected bias

covariates were flagged as reflecting significant sources of systematic bias and were adjusted for in the final models. In bold are the GBV exposure types.

was informed by three cohort studies?*?**? with weak underlying evi-

dence as a one-star association (BPRF = 0.57; ROS =-0.28). For the
other outcomes with enough data to analyse—self-harm (n = 3)**4%%3,
maternal abortion and miscarriage (n = 6)***7%%*, and drug use
disorders (n =3)"*'%*—no credible evidence of an association was
found with psychological GBV on the basis of conventional estimates
of RRuncertainty.

Due to the limited availability of data, few sensitivity analyses
were feasible. However, for maternal abortion and miscarriage, when

welimited theinput datato only studies examininginduced abortion,
our analysis suggested a significant relationship between this out-
come and psychological GBV with a one-star association (ROS = -0.04)
(Extended Data Fig. 3, Supplementary Table 7 and Supplementary
Fig. 16).

Comparison across forms of GBV
Among the GBV exposure types investigated here, we identified
the greatest number of health outcomes meeting the minimum
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Fig. 2| Forest plots for physical GBV and health outcomes identified through
asystematic review of the literature. The shape of each pointindicates the
gender of the sample (women only, men only, and combined women and men).
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harmful risk-outcome associations. The black data points and horizontal lines
each correspond to an effect size and 95% Ul from the included study identified
ontheyaxis. We included multiple observations from a single study when effects
were reported by gender and health outcome (anxiety disorders and PTSD).
Supplementary Table 1 contains more details on the observations included from
eachstudy.

requirement of three studies to analyse in association with physical
GBYV (Fig. 5). However, the risk-outcome pairs with the strongest evi-
dence of associations were all related to sexual violence. Among the
outcomesidentified, maternal abortion and miscarriage, major depres-
sivedisorder, and drug use disorders had enough data to study across
all three forms of GBV (Fig. 5). Of these three, our analysis identified
only major depressive disorder as associated with all three exposures,
with the evidence of association rated as weak (one star) for physical
GBV and psychological GBV (ROS = -0.04 and -0.28, respectively) and
moderate (three stars, ROS = 0.2) for sexual violence (Table 2 and Fig. 5).
The analysis found no credible evidence of an association between
psychological GBV and both maternal abortion and miscarriage and
drug use disorder. Furthermore, it was feasible to analyse STIs, HIV/
AIDS and anxiety disorders only in relation to physical and sexual GBV.
Likewise, self-harm had enough data to analyse only in relation to psy-
chological and physical GBV—and showed no credible evidence of an
association with either—while alcohol use disorders had enough data
onlyinrelation to physical GBV.

Discussion

Inthis systematic review and meta-analysis, we assessed the evidence
base on the health impacts of exposure to physical, sexual and psy-
chological GBV. The analysis draws upon peer-reviewed literature
indexed across seven databases and published over the course of 54
yearsto evaluate the associations between three sub-types of GBV and
eight health outcomes in addition to the strength of the underlying

evidence. The eight health outcomes investigated reflect the relation-
ships that have been examined in peer-reviewed literature to date,
encompassing all those with relevant data from a minimum of three
eligible studies. We identified an association between physical GBV
and seven health outcomes—drug use disorders, HIV/AIDS, alcohol
use disorders, major depressive disorder, STIs, anxiety disorders, and
abortion and miscarriage—although these associations and/or their
underlying evidence were rated as weak, receiving one- and two-star
ratings in the Burden of Proof framework. We also found evidence of
anassociation between sexual violence and all aforementioned health
outcomes except alcohol use disorders, which were not examined in
relationto sexual violence due to alack of applicable data. The associa-
tions between sexual violence and STls, abortion and miscarriage, and
major depressive disorder all received three-star ratings, reflecting a
moderately strong effect size and/or underlying evidence; this was the
highest star rating of any risk-outcome relationship identified in the
present analysis. Conversely, of the four health outcomes feasible to
analyseinrelation to psychological GBV, only major depressive disorder
was found to be significantly associated, albeit with weak (one star)
evidence of an association.

Overall, our analysis confirmed past findings about the rela-
tionship between exposure to GBV and poor mental health”° while
highlighting the fact that the health effects of GBV extend beyond
mental health, including substance abuse disorders and maternal
and reproductive health. Overwhelmingly, however, the consistently
weak evidence of associations between GBV and health outcomes
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Fig. 3 | Forest plots for sexual violence and health outcomes identified
through asystematic review of the literature. The shape of each pointindicates
the gender of the sample (women only, men only, and combined women and
men). Light blue shading corresponds to the 95% Ul incorporating between-study
heterogeneity; dark blue shading corresponds to the 95% Ul without between-
study heterogeneity. The black vertical dashed lines reflect the null RR value
(one), and the red vertical lines show the BPRF at the fifth quantile for these

harmful risk-outcome associations. The black data points and horizontal lines
each correspond to an effect size and 95% Ul from the included study identified
on theyaxis. We included multiple observations from a single study when effects
were reported by gender, health outcome (induced abortion and spontaneous
abortion) and perpetrator. Supplementary Table 1 contains more details on the
observationsincluded from each study.

identified by our methods thatincorporate between-study heterogene-
ityintotheresultsilluminates the need for more researchto further our
understanding of known health associations to GBV and to extend the
evidence on GBV’s health consequences beyond IPV against women.
In the studies we analysed, we did not restrict the inclusion of data
points on the basis of the gender of participants but rather focused
onaddressing exposure to forms of violence that could be motivated
by the survivor’s gender. Our work thus stands out from previous
meta-analyses® by incorporating effect sizes for GBV against meninto
our estimates of adverse health outcomes associated with physical,
sexual and psychological GBV. Specifically, we included 11 data points
examining physical IPV against men or against both men and women
combined, four data points on psychological IPV against men, and six
data points on sexual violence against men or against both men and
women combined. Despite their inclusion, these data points are still
minimal compared with the number of women-specific data points
available, reflecting an imbalance in the existing data landscape that
systematically overlooks GBV victimization as a health risk factor for
men’*®. However, the consequences of GBV—regardless of the gender of
the victim—are demonstrated by our present results, even in the con-
textof our highly conservative interpretation of the evidence available.
In lieu of a broader evidence base for men to allow for further granu-
larity, we have to assume that there are no differences in the health
consequences of GBV victimization between men and women, despite
broad consensus on the gendered characteristics of the associated
health outcomes®”*® that make this assumption unlikely and deeply
flawed. To begin understanding and responding to these possible

differences, GBV perpetrated against men must not be overlooked in
futureresearch, policy or programming.

In addition to the women-specific focus of existing literature,
thereisaclear lack of data on the health effects of psychological GBV
compared with data on physical or sexual GBV. While any form of GBV
is subject to under-reporting and under-detection®, psychological
GBV is particularly overlooked, with substantial inconsistency in
the definition and recognition of this form of violence®®. Addition-
ally, while many of the studies identified in our present analysis use
self-reported exposure to GBV to identify survivors, psychological
violence manifests in ways that may be challenging for the survivors
themselves to identify® and has been linked to feelings of shame and
stigma®?®. Moreover, inaddition to psychological GBV, we identified
weak to moderate evidence of associations with sexual and physical
GBV across all health outcomes analysed. These ratings can be attrib-
uted in part to both a high degree of variability in the underlying data
and anoveralllow number of included studies. Out of 18 models across
all three of our exposures of interest, only five were informed by data
from more than five studies. Our inclusion criteria were established
to identify high-quality studies with relevant exposure and outcome
definitions, but relatively few studies—particularly when compared
with other important health risk factors®®*’—met our criteria. Even
fewer studies met the gold standard for data on the health impacts of
GBV:representative prospective cohort studies linked to multiple data
systems. These studies require extended follow-up to monitor outcome
development, sustained participant engagement, and safe and ethical
datalinkage, and they entail considerable financial costs®®, but they are
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Fig. 4 | Forest plots for psychological GBV and health outcomes identified
through asystematic review of the literature. The shape of each pointindicates
the gender of the sample (women only, men only, and combined women and
men). Light blue shading corresponds to the 95% Ul incorporating between-study
heterogeneity; dark blue shading corresponds to the 95% Ul without between-
study heterogeneity. The black vertical dashed lines reflect the null RR value

(one), and thered vertical lines show the BPRF at the fifth quantile for these
harmful risk-outcome associations. The black data points and horizontal lines
each correspond to an effect size and 95% Ul from the included study identified
ontheyaxis. We included multiple observations from a single study when effects
were reported by gender, exposure definition and age group. Supplementary
Table 1 contains more details on the observations included from each study.

necessary to further our understanding of GBV’s full breadth of health
consequences. Moreover, datarelated to various conditions—such as
breast cancer, Alzheimer’s disease and other dementias, dermatitis,
diabetes mellitus, eating disorders, gynaecological diseases, headache
disorders, ischemic heart disease, schizophrenia, and multiple sclero-
sis—and their associations with GBV were available but were reported
infewer than three studies, precludinginclusion in our analysis. Simi-
larly, some evidence and clinical reports also indicate that physical
GBV can lead to traumatic brain injuries®’, but this association was
not feasible to study given the existing data landscape. The limited
availability of high-quality studies on the health challenges of GBV
exposure obscures our understanding of GBV’s total health burden
and limits the development and implementation of nuanced response
strategies.

Despite these data gaps, our findings indicate that sexual and
physical GBV are consequential risk factors for mental health disor-
ders, substance use disorders, and maternal and reproductive health
outcomes, and merit similar degrees of public health attention as
is afforded other behavioural risk factors, such as smoking and sec-
ondhand smoke®*®, Both preventing GBV and mitigating its negative
health effects have the potential to markedly reduce the global bur-
den of these widespread conditions. Furthermore, beyond the health
implications presented here, exposure to GBV has extensive social and
economicrepercussions, affecting individuals’ well-being and that of
families, communities and societies”. GBV perpetrated at home, for
example, may occur in front of children and has been conceptualized
as a form of psychological violence against children (VAC) with its
own future health consequences’. These vast and generational harms

can be averted through multifaceted, ongoing violence prevention
programmes that entail increasing awareness, advancing educational
initiatives, and changing social norms that undergird the disturbingly
widespread acceptance of GBV”2. These types of evidence-based, struc-
tural approaches have been shown to be successful in decreasing the
incidence of violence against both children and women”.

Simultaneously, itis crucial to bolster health services working with
survivors to address the negative consequences post-GBV exposure.
Access to quality health care remains a challenge in many regions,
and survivors of GBV, in particular, often face additional obstacles
in accessing STl and HIV/AIDS care, family planning resources, and
appropriate nutrition®”**”*, While considerable strides have been
made to improve recognition of and care for survivors of GBV, sys-
tematic barriers continue to deter health-care providers from iden-
tifying and managing GBV cases, including a lack of preparedness
and absence of training in responding to GBV and, in particular, IPV”.
Multi-sectoral interventions, such as improved GBV screening and
referral to trauma-informed care, can make an important difference
by prioritizing safety, patient autonomy, shared decision-making
and empowerment>’®, This approach has been effective in reducing
negative health outcomes among women who experienced IPV>". As
research continues to advance our understanding of the health conse-
quences of GBV, itis crucial that policymakers, clinicians and funders
step up to address the known health needs of existing survivors and
strengthen violence prevention efforts to mitigate GBV exposure for
future generations.

The present study must be considered within its limitations. First,
there was substantial between-study variationin the definitions of GBV
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Fig. 5| Mean RR and strength of the evidence for the association between
multiple forms of GBV and eight health outcomes. The number in each box
corresponds to the mean RR estimated as part of this study for associations

for psychological, physical and sexual GBV and specific health outcomes. The
coloured boxes represent all associations supported by at least three published
studies, allowing for our Burden of Proof assessment, while empty white cells
reflect risk-outcome pairs for which we did not have enough data (three or more
studies) to examine. The shades of the blue boxes represent the strength of
evidence supporting each association based on our conservative interpretation
of the data that aligns with the Burden of Proof approach. The strength of the
evidenceis translated into a star rating from one to five stars on the basis of
thresholds outlined in Zheng et al."*, where one star denotes weak evidence,
and each additional star indicates progressively stronger evidence. An absence
of stars (zero stars) signifies insufficient evidence of a significant association
between the exposure and the outcome.

operationalized, even within those examining the same type of GBV.
Variability occurred in relation to recall period (lifetime or past-year
exposure), survey mode and perpetrator identity. For example, while
our study aimed to examine the health consequences of GBV regard-
less of the perpetrator, the data for three risk-outcome pairs ana-
lysed focused solely onIPV-related forms of GBV, which may affect the
generalizability of the findings to GBV perpetrated by non-intimate
partners. When possible, we constructed and tested binary bias covari-
atesto control for these differences in exposure definitions, including
perpetrator types. However, exposure definitions probably remain
an important source of unexplained between-study heterogeneity
(captured by y) dueto the large deviationsin exposure definitions and
the low number of studies overall, which restricted our ability to test
bias covariates in some models.

Similarly, we limited our existing analyses to studies that reported
distinct effect sizes for physical, sexual and/or psychological GBV to
parse out the unique health consequences of each of these types of GBV.
However, most studies did not explicitly state whether the exposure
definition they used was restricted to individuals who had experienced
only the GBV type of interest, or whether it potentially included individ-
ualswho had experienced other types of GBV as well. In the latter case,
theresulting effect size may overestimate the distinct health effect of
the single GBV type, particularly since individuals who experience one
form of violence are more likely to experience other forms’”’%, Studies
also very rarely clarified whether the reference group of unexposed
individuals excluded or included people who had experienced other
forms of GBV, which—conversely—may result inunderestimating effect
sizes.Inthe absence of more detailed reporting on the part of included
studies, any adjustment or bias covariate to account for other forms
of violence would require substantial assumptions on the part of the
research team, which may, in turn, introduce additional sources of
uncertainty to the model. When input studies provided information

regarding co-occurrence with other forms of violence, we prioritized
data points that were limited to groups exposed only to the GBV type
of interest and reference groups with no other violence exposure.
We also prioritized observations that controlled for any other form
of violence to reduce the interference of ill-defined exposure groups
in order to focus specifically on the health consequences of physical,
sexual or psychological GBV. However, in the interpretation of our
findings, itisimportant to consider that different types of GBV rarely
occur independently. Our estimates therefore probably represent
the lower bound of risk experienced by an individual exposed to any
of these forms of GBV, with co-occurrence leading to compounding
health consequences.

A further limitation is the use of dichotomous case definitions
for physical, sexual and psychological GBV. This approach does not
allow consideration of how differences in frequency or severity may
interact with the health consequences of exposure to GBV. However,
related to the research gaps discussed above, few of the studies we
included reported effect sizes for severity- or frequency-stratified
exposed groups relative to an unexposed group. Where this informa-
tion was available, the categories were varied, preventing meaningful
comparison. Furthermore, as exemplified by the paucity of data on
male-specific observations in addition to an over-representation of
datafromhigh-income countries, theincluded studies largely reflected
similar populations of women in high-income countries and did not
provide further layers of granularity to the data (see Supplementary
Table 1 for relevant metadata). Given that different sub-populations
may experience different forms of violence at different rates or sever-
ity levels”””*%°, future research on the frequency- and severity-related
health effects of GBV exposure and among sub-groups, particularly
non-binary individuals, is crucial.

Finally, while our analysis excluded studies that exclusively focus
on violence that occurred during childhood, we did examine GBV
exposure across multiple recall types (lifetime exposure, exposure in
therecent pastand exposure during pregnancy) and included studies
that presentresults for broad age ranges (including adolescent, young
adult and adult participants). As a result, we included several studies
that assessed exposure to violence across multiple recall periods and/
or did not explicitly state that the violence resulted from unequal
gender-power relations (or the motivation of violence). Consequently,
we were not always able to clearly distinguish GBV from other forms
of violence, including VAC. While these studies were included if they
contained datarelated to our exposure definitions of GBV, itis difficult
to clearly disentangle the effects of childhood violence or other forms
of violence from those of GBV. This challenge may muddle the GBV
interpretation of our results, despite excluding studies that solely
focus on children.

A concurrent analysis based on the same systematic review is
examiningthe health effects of physical abuse, psychological abuse and
neglect against children below the age of 18, and a previously published
Burden of Proof analysis using prior iterations of the systematic review
focused on childhood sexual abuse and on physical and/or sexual IPV
above the age of 15 (ref. 13). Together, these works present a broader
view of the health consequences of GBV and VAC across the lifespan.
However, itisimportant to highlight the role that GBV experienced dur-
ingadolescence, particularly non-partner-perpetrated forms of GBV,
may play in the overall health toll of GBV. Adolescence is a critical life
stage for physical and social development and is animportant period
for laying the foundations of good health. While the current studies
include adolescentsintheir results, exposure to GBV during this pivotal
developmental stage may result in unique health outcomes, many of
which could bemaskedinthe broader analysis. GBV during adolescence
therefore merits further focused investigation as an impactful risk
factor for future health.

In this systematic review and meta-analysis, we examined the
detrimental health effects of physical, sexual and psychological GBV.
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Our findings highlight the fact that GBV is a pressing risk factor of
global health significance. Our analyses identified moderate and weak
evidence of associations between physical, sexual or psychological
GBV and eight health outcomes, highlighting the need to advance the
evidence base on the health consequences of GBV. Furthermore, we
identified crucial data gaps in the existing literature on GBV among
men and on psychological GBV as adistinct healthrisk factor. Beyond
the necessity of recognizing GBV as a global health research priority,
there is a further need to prevent and mitigate the health harms of
GBV in current and future generations. An integrated approach—at
community, regional, national and global levels, including actors from
society, health services, educational and judicial systems, and law
enforcement, along with policymakers and scientists—is needed to
eradicate GBV and provide the support urgently needed by survivors.

Methods

Overview

Inthis study, the Burden of Proof methodology was applied to estimate
the association between exposure to physical, sexual and psychologi-
cal GBV (modelled as dichotomous risk factors) and selected health
outcomes and to evaluate the strength of evidence underlying the
estimates of association. We applied the Burden of Proof methodol-
ogy if arisk-outcome pair had at least three studies identified in the
scientificliterature. We generated estimates of RR, BPRF and ROS for all
risk-outcome pairsin asingle model with no location- or age-specific
results. The estimates reflect input data predominately onwomen, but
also include input data for men and combined for men and women,
drawingupon all available dataregardless of how or whether theinput
study collected and reported data by sex or gender. Given that both
sex and gender data were used in the underlying studies, we opted to
use more inclusive gender-specific terminology (men/women) in our
results and interpretation.

Zhengand colleagues established the methods that generate the
BPRF", which use the meta-analytic tool MR-BRT (meta-regression—
Bayesian, regularized, trimmed). Published studies on other risk fac-
tors—red meat consumption®, smoking®, vegetable consumption®,
high systolicblood pressure®, and IPV against women and child sexual
abuse—have used the same approach, following six main analytical
steps: (1) conducting a systematic review of the literature and data
extraction of all included studies; (2) conducting a meta-analysis to
estimate the RR of the health outcome occurring as afunction of expo-
sure to the risk factor (compared with no exposure to the risk factor)
for eachrisk-outcome pair; (3) examining and adjusting for systematic
sources of bias related to known heterogeneity in input study-design
characteristics; (4) quantifying remaining between-study heterogene-
ity (y) using random-effects modelling and incorporating this value into
Uls around the mean RR; (5) assessing publication bias using Egger’s
regressiontestand visualinspection of funnel plots; and (6) estimating
the BPRF to compute the risk increase due to exposure according to
available data and to produce the ROS, which is further mapped onto
five star-rating categories of risk.

This study complies with the Guidelines on Accurate and Transpar-
ent Health Estimate Reporting (GATHER)®** recommendations (Sup-
plementary Table 9). We followed the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-analyses)® guidelines through
allstages of this study (Supplementary Tables 10 and 11). The Burden of
Proof methodology, as acomponent of the Global Burden of Disease
(GBD) study, was approved by the University of Washington Insti-
tutional Review Board (study no. 9060), and the systematic review
approach was registered in PROSPERO (CRD42022299831).

Systematic review and meta-analysis

In partnership with the Lancet Commission on Gender-Based Violence
and Maltreatment of Young People, we carried out a systematic review
to identify studies reporting on exposure to GBV and VAC and their

relationship with any health outcomes. The review was carried out
in accordance with a prospectively published review protocol™. In
brief, we searched for studies published from1January1970 to 31Janu-
ary 2024, without language restriction, in seven databases: PubMed,
Embase, CINAHL, PsycINFO, Global Index Medicus, Cochrane and
Web of Science Core Collection. The search string included keywords
aimed at restricting studies on the basis of (1) violence exposure, (2)
study designand type, (3) measures of associationand/or risk,and (4)
publication year (Supplementary Information section 4). There were
no limitations placed on the types of outcomes to capture all poten-
tial health outcomes that have been studied in relation to GBV or VAC
exposure. During screening and analysis, we referred to areference list
of health outcomes spanning all those included in the GBD"*¢,

Using the systematic review software Covidence, the first phase of
study selection after deduplication of records wasidentifying through
title/abstract review whether a study may report on the relationship
between exposure to GBV or VAC and health outcomes. The titles and
abstracts of 75,331 identified articles were screened by a group of
trained reviewers. The first two thirds of the titles and abstracts were
reviewed by twoindependent reviewers, and any disagreements were
resolved by a third reviewer. At this point, less than 5% of screened
studies had conflicting decisions, so the remainder of the titles and
abstracts were single screened. The full text of 4,446 studies, and an
additional 312 studies identified through systematic review citation
searching, were then screened to confirm their inclusion/exclusionin
our final dataset. Tomeritinclusion, studies needed to (1) use an eligible
study design (cohort, case-control or case-crossover) that allowed
the research team to determine temporality between the violence
exposure and development of the health outcome, (2) report a meas-
ure of association or enough detail to derive ameasure of association
between GBV or VAC exposure and a health outcome, and (3) appro-
priately define the exposure and outcomes. For example, composite
measures of violence including explicitly non-gender-based violence
cases were not eligible for inclusion. Studies were excluded if they (1)
used cross-sectional, ecological, case series or case study designs; (2)
failed to establish temporality; or (3) reported incomplete data. More
details on the inclusion/exclusion criteria can be found elsewhere"
and in Supplementary Tables 12 and 13. Ultimately, 578 studies were
identified reporting the healthimpacts of any form of GBV and/or VAC.
An additional 57 studies were identified through citation searching
systematic reviews/meta-analyses for a total of 635 studies.

Study characteristics were extracted using amodified Covidence
v.2.0 extraction template (Supplementary Table 14) and included
author, year, study design, age, gender, sample size, number of cases
exposed, number of cases unexposed, violence type included in the
exposed definition, outcome definition, perpetrator type, effect sizes
and confidence intervals, and sources of potential bias. Details on all
the information included in the extraction template can be found in
Supplementary Table1.

Defining exposures of interest

While the systematic review captured all forms of GBV or VAC, the
current analysis focused on distinct forms of GBV: physical GBV,
psychological GBV and sexual violence. For the purposes of the pre-
sent analysis, we defined physical GBV as a deliberate, unwanted and
non-essential act of physical force against an individual’s body due to
aspects of their identity related to gender. Similarly, psychological
GBV was defined as deliberate, unwanted and non-essential verbal or
non-verbal acts driven by gender-related components of the victim’s
identity that result in long-term psychological harm. These acts can
includeterrorizing, harassing, spurning, humiliating and controlling.
Sexual violence, considered inherently a form of GBV, is any deliber-
ate, unwanted and non-essential sexual act, including both completed
and attempted rape, sexual assault, and non-contact sexual acts. The
definitions operationalized here are based on and adapted from similar
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categories proposed in the International Classification of Violence
Against Children” but have a narrow focus on specific forms of GBV.

For this study, we analysed violence exposure across multiple
recalltypes, including studies that captured lifetime exposure to GBV,
exposure to GBV during adulthood and exposure to GBV within spe-
cifictime periods, including in the past three years, in the past year, in
the past six months, in the past three months and during pregnancy.
For studies that spanned childhood through adulthood, the age of
participants and exposure timing were takeninto account to evaluate
whether the study aligned with our exposure definitions of GBV. We
did not include studies that exclusively examined the health effects
associated with physical abuse, psychological abuse and neglect that
occurred during childhood in this analysis, as these forms of violence
are considered separate from GBV and are reported in a concurrent
study using the aforementioned systematic review®.

A previously published analysis examined the health conse-
quences of childhood sexual abuse, as well as exposure to physical
and/or sexual IPV against women' (Supplementary Table 15 and
Supplementary Fig. 22). While our analyses do not focus on violence
perpetrated by partners, physical IPV and sexual IPV are considered
sub-groups of physical GBV and sexual violence, respectively. However,
our study complements this prior analysis by (1) including more recent
literature, (2) examining psychological GBV, (3) parsing out the distinct
effects of physical GBV and sexual violence rather than their combined
exposure, and (4) incorporating both partner-perpetrated GBV and
violent acts perpetrated by non-partners because of an individual’s
sex, gender identity, gender expression, or expression of masculinity
or femininity. Furthermore, our analysis is not limited by the gender
ofthe survivor of violence and includes GBV perpetrated against men.
However, due to a paucity of data distinguishing the motivations of
physical or psychological violence perpetrated against men due to
their sex or gender, rather than perpetrated against men due to other
factors, the scope of the studies on physical or psychological GBV
against men, specifically, is largely limited to physical or psychological
IPV. In comparison, the studies capturing physical or psychological
GBV against women that were included in the present analysis have a
broader range of perpetrators.

Selection of data on sexual, physical and psychological GBV
and its health outcomes

The present analysis leverages the studies included in the aforemen-
tioned systematic review to identify the subset with data on the health
effects of sexual, physical and psychological GBV. Studies were eligible
for the current analysis if they reported on the association between a
health outcome and one of the three exposure types of interest. Stud-
ies that reported a measure of association for a health outcome and a
composite form of GBV (for example, studies in which exposure was
defined as sexual and/or physical GBV without reporting different
effect sizes or sample sizes for each) were not eligible for the current
violence-type-specific analyses even if they were included in the sys-
tematic review. If a study provided multiple effect sizes for the same
type of GBV exposure for the same health outcome, we prioritized
observations derived from analytical samples limited to individuals
who had experienced only the violence type of interest to reduce the
impact of potential co-occurrence of other forms of GBV. In lieu of such
explicit restrictions to the exposed group, we prioritized effect sizes
that were adjusted for exposure to atleast one other formof violence.
Our reference exposure definitions (Supplementary Table 16) also refer
toexposureto violence types of interest at any point, although we also
accepted observations for exposure to violence types ofinterest during
othertime periods (for example, in the past year) or variations of the ref-
erence exposures (Supplementary Table 17). For studies that reported
effect sizes for the same health outcome and the same exposure type
but during multiple recall periods, we prioritized the data points with
the longest recall, with a particular emphasis on lifetime exposure.

Among the studies that reported on an eligible form of GBV, we
identified the health outcomes of interest within each violence type as
the GBD causes of healthburden that had been studied in three or more
published reports. In other words, we identified the health outcomes
for each type of GBV with the minimum number of data points neces-
sary to appropriately analyse. Studies that reported effect sizes only for
combinations of GBD causes were not eligible for the present analyses.
Studies that reported effect sizes of more granular health outcomes
than those used in our current analyses are included in their corre-
sponding health outcome of interest (for example, cannabis use dis-
order is categorized in drug use disorders, and syphilis is categorized
inSTIs). If astudy reported multiple effect sizes for the same violence
types and outcomes at different levels of granularity, we selected the
effect sizes with the outcome definition that most closely matched the
GBD definitions. We conducted sensitivity analyses omitting various
alternative outcome definitions when relevant and feasible, which
are described in more detail in Supplementary Information sections
6.1.1and 6.1.2. More details on identified outcomes of interest and
the corresponding accepted outcome definitions can also be found
inSupplementary Tables 18 and 19.

Using these criteria, we identified 40 unique eligible studies that
covered eight health outcomes with sufficient data to examine their
association with exposure to physical GBV, six health outcomes for
sexual violence and four for psychological GBV. Studies with more
than one eligible observation related to a given GBV type and health
outcome were further selected onthe basis of perpetrators and analyti-
cal sample. Namely, our primary analysis aimed to examine the health
effects of GBV, regardless of the perpetrator. We therefore selected
the broadest perpetrator type for the studies that reported both effect
sizes stratified by perpetrator and effect sizes for GBV regardless of the
perpetrator. When possible, we also conducted separate additional
analyses focused solely on IPV and including only observations with
GBV from unrestricted or unspecified perpetrators. There were no
health outcomes or violence types with sufficient data on explicitly
non-partner-perpetrated GBV to conduct separate non-partner analy-
ses. After we made these selections, remaining multiple observations
fromthe same study were further selected to prioritize those that were
notsub-group analyses and that were derived from analytical samples of
combined menand women participants, asopposed to gender-stratified
effect sizes. We conducted further gender-specific sensitivity analyses
in which the gender-stratified effect sizes were selected for inclusion
instead toidentify differencesin risk by gender. Any further studies with
multiple observations underwent amanual vetting process to account
for more granular differences. Toaccount for studiesin which multiple
observations from the same analytical sample met our selection criteria
of closest exposure and outcome definitions to our reference defini-
tions, least restrictive perpetrator type, and broadest sample grouping,
we applied a standard error inflation factor of the square root of the
number of observations for the same risk-outcome pair derived from
non-mutually-exclusive age, gender and location study samples. This
inflation factoris an approachtoreduce theimpact of asingle studyin
our models in the absence of further data on the degree of overlap in
the participants informing different effect sizes.

Testing and adjusting for biases across study designs and
characteristics

We followed the Grading of Recommendations, Assessment, Develop-
mentand Evaluations (GRADE)* to create binary bias covariates based
ontherisk-of-bias assessment criteria: (1) method of exposure measure-
ment (instrument or survey used) and datasource (self-reported versus
ascertained from administrative sources of informationsuch as legal or
health-care databases), (2) method of measuring the outcome (instru-
ment, survey or diagnostic criteria used) and data source (self-reported
versus ascertained from administrative sources), (3) representative-
ness of the study population, (4) control for confounding, (5) risk of
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selection bias (considering the percentage of follow-up for longitudinal
studies and percentages of cases and controls for exposed groups
that could be ascertained for case-control designs), and (6) reverse
causation (assessed through study design and recall bias (that is, case—
control studies)). Covariates included whether the sample was repre-
sentative of the underlying location, whether the study was at risk for
selection bias with loss to follow-up (cohorts) or percentage without
ascertained data (case-controls) >20%, confounding uncontrolled
if the study reported only a completely unadjusted effect size, and
non-lifetimerecallif the exposed definition was past-year exposure to
the violence type orashorter time period. The complete list of covari-
ates created canbeaccessed indetailinSupplementary Tables20-23,
and thebias covariates marked and tested for each risk-outcome pair
are provided in Supplementary Tables 24-26.

Additionally, some covariates were specifically created for expo-
sure to GBV, as follows: whether the perpetrator was limited specifically
to partners or any perpetrator, whether only one gender was included
inthe study (that is, women only or men only), and pregnancy recall if
the exposure to violence occurred during pregnancy (Supplementary
Table 22). Bias covariates were also created regarding the health out-
comes; we consulted cause-specific research teams at the Institute for
Health Metrics and Evaluation to verify and evaluate cause definitions
and best practices for measuring the relevant health outcome and
whether or not outcome measurement methods were acceptable (for
example, the use of diagnosticinterview versus symptom scale for meas-
uring major depressive disorder) (Supplementary Tables 19 and 23).

We used MR-BRT’s automated covariate selection processtoiden-
tify and adjust for statistically significant bias covariates'. The tech-
nique uses aLasso strategy to evaluate and sequentially rank potential
bias covariates created to reflect known variation across input study
characteristics. Bias covariates were added individually, according to
rank, to a linear meta-regression model and assessed on the basis of
significant association with effect size, with the process terminated
assoonasa covariate was added that did not have a significant effect.
This technique requires at least two rows of data for each value of the
covariate (O and1).Insome cases, due to the smaller number of studies
includedinameta-analysis of risk-outcome pairs, not all covariates cre-
ated were feasible to test, as this criterion was not met (Supplementary
Information section 7.2). The significant bias covariates wereincluded
inthe final mixed-effect regression model.

Quantifying between-study heterogeneity

To evaluate the consistency of findings across the availableliterature,
we further used random-effects modelling (for example, y and its
uncertainty) instantiated in the MR-BRT tool to quantify the hetero-
geneity between studies that remained after accounting for known
heterogeneity using covariate selection and adjustment. A study-level
random slope was added to the final linear fixed-effects model to esti-
mate y, and the uncertainty of y was assessed using the inverse Fisher
information matrix to account for small study effects. Weincorporated
the 95thlower and upper bounds of yinto conventionally derived pos-
terior fixed-effect Uls around mean RR estimates to generate Uls with
between-study heterogeneity(y)™. In this study, we report pooled RR
estimates alongside both conventional 95% Uls without y and updated
95% Uls with y. The former are presented to facilitate comparison with
other meta-analyses, whilethelatter reflect RRinaddition tothe degree
of consistency within the existing literature and the quantity of existing
evidence to better contextualize pooled RR estimates and to provide
the basis for the BPRF measure.

Evaluating publication bias

Using the Egger regression test®’, we assessed publicationand report-
ingbias in the input data. This regression evaluates whether thereisa
significant correlation between the residuals and their standard error
and complements a visual inspection of the funnel plot asymmetry

(Supplementary Figs. 23-40). In the present study, no publication bias
was found in the risk-outcome pairs evaluated.

Estimating the BPRF

All the risk-outcome pairs presented in this study are dichotomous
pairsinwhich therisk of the outcome is compared between individu-
als who are exposed to the risk factor versus a reference group that
is unexposed, regardless of the frequency or severity of exposure
(Supplementary Table 27). In this context, the BPRF reflects the most
conservative estimate of the harmful association between exposure
to GBV and the selected health outcome, consistent with available
evidence. Itis estimated as the fifth quantile of draws closest to the null
fromthe distribution defined by the RR Uls inclusive of between-study
heterogeneity". In this manner, the BPRF incorporates both the degree
of certainty in the point estimate and the underlying variation in the
data. It canbe conceptualized as anincrease in the risk of the disease
outcome by atleast the value of (BPRF — 1) x 100 among exposed indi-
viduals and can be transformed into a ROS of log(BPRF)/2. A higher
positive ROS means that a relationship between exposure and out-
comeis characterized by alarger effect size and/or strong underlying
evidence, while alower and negative ROS indicates weak evidence of
arelationship.

To make ROSs easier to interpret by policymakers and research
funders and easier to compare between dichotomous and continuous
risk-outcome pairs, ROS values are mapped onto a star-rating system
from one to five stars on the basis of pre-established thresholds. The
absence of astarrating (zero stars) indicates that the lower bound of the
RR95% Ulwithout between-study heterogeneity, reflecting conventional
measures of association, crosses the null RR value of one. In other words,
theabsence of astarratingindicates no credible evidence of anassocia-
tion between the exposure and the outcome. For these pairs, the ROS is
not calculated as we cannot evaluate the strength of evidence underlying
noassociation, and the risk-outcome pairisnoteligible for inclusionin
the GBD. Fromthere, aone-star rating denotes weak evidence of associa-
tion, and a five-star rating indicates strong evidence of an association
between exposure to a given risk factor and a specific health outcome.

Model validation

The methods used to generate the BPRF and ROS were developed and
validated by Zheng and colleagues™. In addition to the main models,
we ransensitivity analyses considering the type of perpetrator (studies
that did not specify a perpetrator or only examined IPV) and the gender
of participants (only women or only men), and excluding pregnancy
recall when we had enough studies to do so. Across all risk-outcome
pairs for which our input modelling dataset was >10 observations, we
undertook asensitivity analysis in which we did not apply 10% trimming
(trimming removes points that are least coherent with most of the
data). We additionally conducted several outcome-specific analyses
in which we evaluated the impact of excluding studies with certain
outcome characteristics identified a priori or via bias covariate selec-
tion (Supplementary Information section 2).

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

Thefindings from this study are supported by data extracted from pub-
lished literature databases (PubMed, Embase, CINAHL, PsycINFO, Global
Index Medicus, Cochrane and Web of Science Core Collection). Citations
forallinputdataare provided as part of this manuscript. Study charac-
teristicsand allincluded datapoints are provided in the Supplementary
Information (Supplementary Tables 1and 28). Details on data sources
can also be found on the GHDx website (https://ghdx.healthdata.org/
record/ihme-data/gbv-health-effects-bop-risk-outcome-scores).
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Code availability

All code used for these analyses is publicly available online (https://
github.com/ihmeuw-msca/burden-of-proof/). The analyses were car
ried out using R version 4.0.5 and Python version 3.10.9. The MR-BRT
tool was used to generate the BPRF.

References

1.

10.

mn.

12.

13.

14.

15.

16.

17.

18.

Ligiero, D., De Angulo, B. & Gatera, G. Prevention, healing, and
justice: a survivor-centred framework for ending violence against
women and children. Lancet https://doi.org/10.1016/S0140-
6736(23)02518-7 (2023).

Knaul, F. M., Bustreo, F. & Horton, R. Countering the pandemic of
gender-based violence and maltreatment of young people: the
Lancet Commission. Lancet 395, 98-99 (2020).

Gender Equality Toolbox: Gender Equality Lexicon (Gates
Foundation, accessed 24 September 2024); https://www.
gatesgenderequalitytoolbox.org/definitions-concepts/gender-
equality-lexicon/

World Report on Violence and Health (World Health Organization,
2002); https://www.who.int/publications/i/item/9241545615
Seedat, S. & Halligan, S. L. Beyond bruises: the lifelong toll of
violence on women'’s health. Nat. Med. 29, 3008-3009 (2023).
Greene, C. A., Haisley, L., Wallace, C. & Ford, J. D. Intergenerational
effects of childhood maltreatment: a systematic review of the
parenting practices of adult survivors of childhood abuse, neglect,
and violence. Clin. Psychol. Rev. 80, 101891 (2020).

Bacchus, L. J., Ranganathan, M., Watts, C. & Devries, K. Recent
intimate partner violence against women and health: a systematic
review and meta-analysis of cohort studies. BMJ Open 8, e019995
(2018).

Chandan, J. S. et al. Female survivors of intimate partner violence
and risk of depression, anxiety and serious mental illness. Br. J.
Psychiatry 217, 562-567 (2020).

Porcerelli, J. H. et al. Violent victimization of women and men:
physical and psychiatric symptoms. J. Am. Board Fam. Pract. 16,
32-39(2003).

Rahtz, E., Bhui, K., Smuk, M., Hutchison, I. & Korszun, A. Violent
injury predicts poor psychological outcomes after traumatic
injury in a hard-to-reach population: an observational cohort
study. BMJ Open 7, e014712 (2017).

Peretz, T. & Vidmar, C. M. Men, masculinities, and gender-based
violence: the broadening scope of recent research. Sociol.
Compass 15, 12861 (2021).

Spencer, C. N. et al. Estimating the global health impact

of gender-based violence and violence against children: a
systematic review and meta-analysis protocol. BMJ Open 12,
061248 (2022).

Spencer, C. N. et al. Health effects associated with exposure to
intimate partner violence against women and childhood sexual
abuse: a burden of proof study. Nat. Med. 29, 3243-3258 (2023).
Zheng, P. et al. The Burden of Proof studies: assessing the
evidence of risk. Nat. Med. 28, 2038-2044 (2022).

Ahmadabadi, Z. et al. Intimate partner violence in emerging
adulthood and subsequent substance use disorders: findings
from a longitudinal study. Addiction 114, 1264-1273 (2019).
Danielson, C. K. et al. Trauma-related risk factors for substance
abuse among male versus female young adults. Addict. Behav.
34, 395-399 (2009).

Ehrensaft, M. K., Moffitt, T. E. & Caspi, A. Is domestic violence
followed by an increased risk of psychiatric disorders among
women but not among men? A longitudinal cohort study. Am. J.
Psychiatry 163, 885-892 (2006).

Gilbert, L., El-Bassel, N., Chang, M., Wu, E. & Roy, L. Substance use
and partner violence among urban women seeking emergency
care. Psychol. Addict. Behav. 26, 226-235 (2012).

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Martino, S. C., Collins, R. L. & Ellickson, P. L. Cross-lagged
relationships between substance use and intimate partner
violence among a sample of young adult women. J. Stud. Alcohol
Drugs 66, 139-148 (2005).

Nowotny, K. M. & Graves, J. L. Substance use and intimate partner
violence victimization among white, African American, and Latina
women. J. Interpers. Violence 28, 3301-3318 (2013).

Deyessa, N. Intimate partner violence and human
immunodeficiency virus infection among married women in
Addis Ababa. Ethiop. Med. J. Online 56, 51-59 (2018).

Fonck, K., Leye, E., Kidula, N., Ndinya-Achola, J. & Temmerman, M.
Increased risk of HIV in women experiencing physical partner
violence in Nairobi, Kenya. AIDS Behav. 9, 335-339 (2005).
Kouyoumdjian, F. G. et al. Intimate partner violence is associated
with incident HIV infection in women in Uganda. AIDS 27,
1331-1338 (2013).

Maman, S. et al. HIV-positive women report more lifetime partner
violence: findings from a voluntary counseling and testing clinic
in Dar es Salaam, Tanzania. Am. J. Public Health 92, 1331-1337
(2002).

Ahmadabadi, Z. et al. Intimate partner violence and subsequent
depression and anxiety disorders. Soc. Psychiatry Psychiatr.
Epidemiol. 55, 611-620 (2020).

Han, K.-M. et al. Intimate partner violence and incidence of
depression in married women: a longitudinal study of a
nationally representative sample. J. Affect. Disord. 245, 305-311
(2019).

Hedtke, K. A. et al. A longitudinal investigation of interpersonal
violence in relation to mental health and substance use.

J. Consult. Clin. Psychol. 76, 633-647 (2008).

Allsworth, J. E., Anand, M., Redding, C. A. & Peipert, J. F. Physical
and sexual violence and incident sexually transmitted infections.
J. Womens Health 18, 529-534 (2009).

Chowdhary, N. & Patel, V. The effect of spousal violence on
women’s health: findings from the Stree Arogya Shodh in Goa,
India. J. Postgrad. Med. 54, 306-312 (2008).

Weiss, H. A. et al. Spousal sexual violence and poverty are

risk factors for sexually transmitted infections in women: a
longitudinal study of women in Goa, India. Sex. Transm. Infect. 84,
133-139 (2008).

Abdollahi, F., Abhari, F., Delavar, M. & Charati, J. Physical violence
against pregnant women by an intimate partner, and adverse
pregnancy outcomes in Mazandaran Province, Iran. J. Fam.
Community Med. 22,13-18 (2015).

Bourassa, D. & Bérubé, J. The prevalence of intimate partner
violence among women and teenagers seeking abortion
compared with those continuing pregnancy. J. Obstet. Gynaecol.
Can. 29, 415-423 (2007).

Catak, B., Oner, C., Sutlu, S. & Kilinc, S. Effect of socio-cultural
factors on spontaneous abortion in Burdur, Turkey: a population
based case-control study. Pak. J. Med. Sci. 32, 1257-1262 (2016).
Ibrahim, Z. M., Ahmed, W. A. S., El-Hamid, S. A. & Hagras, A. M.
Intimate partner violence among Egyptian pregnant women:
incidence, risk factors, and adverse maternal and fetal outcomes.
Clin. Exp. Obstet. Gynecol. 42, 212-219 (2015).

Johri, M. et al. Increased risk of miscarriage among women
experiencing physical or sexual intimate partner violence during
pregnancy in Guatemala City, Guatemala: cross-sectional study.
BMC Pregnancy Childbirth 11, 49 (2011).

Leung, T. W., Leung, W. C., Chan, P. L. & Ho, P. C. A comparison of
the prevalence of domestic violence between patients seeking
termination of pregnancy and other general gynecology patients.
Int. J. Gynecol. Obstet. 77, 47-54 (2002).

Nelson, D. B. et al. Violence does not influence early pregnancy
loss. Fertil. Steril. 80, 1205-1211 (2003).

Nature Human Behaviour | Volume 9 | June 2025 | 1201-1216

1213


http://www.nature.com/nathumbehav
https://github.com/ihmeuw-msca/burden-of-proof/
https://github.com/ihmeuw-msca/burden-of-proof/
https://doi.org/10.1016/S0140-6736(23)02518-7
https://doi.org/10.1016/S0140-6736(23)02518-7
https://www.gatesgenderequalitytoolbox.org/definitions-concepts/gender-equality-lexicon/
https://www.gatesgenderequalitytoolbox.org/definitions-concepts/gender-equality-lexicon/
https://www.gatesgenderequalitytoolbox.org/definitions-concepts/gender-equality-lexicon/
https://www.who.int/publications/i/item/9241545615

Article

https://doi.org/10.1038/s41562-025-02144-2

38.

30.

40.

a1.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Hailu, H. T., Mekonnen, W., Gufue, Z. H., Weldegebriel, S. G. &
Dessalegn, B. Intimate partner violence as a determinant factor
for spontaneous abortion during pregnancy: an unmatched case-
control study. Front. Public Health 11, 1114661 (2023).

Bella, M. E. Comportamientos de riesgo para la salud en nifos y
adolescentes con intentos de suicidio y en sus familiares. Rev.
Méd. Chile 140, 1417-1424 (2012).

Kaslow, N. et al. Risk factors for suicide attempts among African
American women. Depress. Anxiety 12, 13-20 (2000).

Larsen, M., Hilden, M., Skovlund, C. W. & Lidegaard, &. Somatic
health of 2500 women examined at a sexual assault center over
10 years. Acta Obstet. Gynecol. Scand. 95, 872-878 (2016).

Ali, F. A, Israr, S. M., Ali, B. S. & Janjua, N. Z. Association of various
reproductive rights, domestic violence and marital rape with
depression among Pakistani women. BMC Psychiatry 9, 77 (2009).
Austin, A. E. & Short, N. A. Sexual violence, mental health, and
prescription opioid use and misuse. Am. J. Prev. Med. 59, 818-827
(2020).

Benjet, C. et al. Incidence and recurrence of depression from
adolescence to early adulthood: a longitudinal follow-up of the
Mexican Adolescent Mental Health Survey. J. Affect. Disord. 263,
540-546 (2020).

Abrahams, N. et al. Increase in HIV incidence in women exposed
to rape. AIDS 35, 633-642 (2021).

Birdthistle, I. et al. Non-consensual sex and association with
incident HIV infection among women: a cohort study in rural
Uganda, 1990-2008. AIDS Behav. 17, 2430-2438 (2013).
Burgueno, E. et al. Forced sexual intercourse and its association
with HIV status among people attending HIV Voluntary
Counseling and Testing in a healthcare center in Kinshasa (DRC).
PLoS ONE 12, 0189632 (2017).

Jewkes, R. K., Dunkle, K., Nduna, M. & Shai, N. Intimate partner
violence, relationship power inequity, and incidence of HIV
infection in young women in South Africa: a cohort study. Lancet
376, 41-48 (2010).

Quigley, M. A. et al. Case-control study of risk factors for incident
HIV infection in rural Uganda. J. Acquir. Inmune Defic. Syndr. 283,
418-425 (2000).

Wyatt, G. E. et al. Does a history of trauma contribute to HIV risk
for women of color? Implications for prevention and policy. Am. J.
Public Health 92, 660-665 (2002).

Elklit, A. & Shevlin, M. Sexual victimization and anxiety and mood
disorders: a case-control study based on the Danish registry
system. Ir. J. Psychol. Med. 30, 119-124 (2013).

FitzPatrick, K. M., Brown, S. J., Hegarty, K., Mensah, F. & Gartland, D.
Timing of physical and emotional intimate partner violence exposure
and women'’s health in an Australian longitudinal cohort study.
Violence Women https://doi.org/10.1177/10778012221147904 (2023).
Exner-Cortens, D., Eckenrode, J. & Rothman, E. Longitudinal
associations between teen dating violence victimization and
adverse health outcomes. Pediatrics 131, 71-78 (2013).

Romito, P. et al. Violence in the lives of women in Italy who

have an elective abortion. Womens Health Issues 19, 335-343
(2009).

White, S. J. et al. Global prevalence and mental health

outcomes of intimate partner violence among women: a
systematic review and meta-analysis. Trauma Violence Abuse 25,
494-511(2024).

Kolbe, V. & Blittner, A. Domestic violence against men—prevalence
and risk factors. Dtsch. Arztebl. Int. 117, 534-541 (2020).

Omondi, G. A., Both, J., Ouedraogo, R., Kimemia, G. & Juma, K.

“l wasn't sure it would work. | was just trying”: an ethnographic
study on the choice of abortion methods among young women in
Kilifi County, Kenya, and Atlantique Department, Benin. Reprod.
Health 20, 181(2023).

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.

71.

Blystad, A. et al. The access paradox: abortion law, policy and
practice in Ethiopia, Tanzania and Zambia. Int. J. Equity Health 18,
126 (2019).

Palermo, T., Bleck, J. & Peterman, A. Tip of the iceberg: reporting
and gender-based violence in developing countries. Am. J.
Epidemiol. 179, 602-612 (2014).

Understanding Psychological Violence Against Women: The Need
for Harmonised Definitions and Data in the EU (European Institute
for Gender Equality, 2024); https://eige.europa.eu/publications-
resources/publications/understanding-psychological-violence-
against-women-need-harmonised-definitions-and-data-
eu?language_content_entity=en

Kelly, V., Warner, K., Trahan, C. & Miscavage, K. The relationship
among self-report and measured report of psychological abuse,
and depression for a sample of women involved in intimate
relationships with male partners. Fam. J. 17, 51-57 (2009).

Russo, N. F. & Pirlott, A. Gender-based violence: concepts,
methods, and findings. Ann. N. Y. Acad. Sci. 1087, 178-205 (2006).
Street, A. E. & Arias, |. Psychological abuse and posttraumatic
stress disorder in battered women: examining the roles of shame
and guilt. Violence Vict. 16, 65-78 (2001).

Taylor, J. C., Bates, E. A., Colosi, A. & Creer, A. J. Barriers to men’s
help seeking for intimate partner violence. J. Interpers. Violence
37, NP18417-NP18444 (2022).

Heron, R. L. & Eisma, M. C. Barriers and facilitators of disclosing
domestic violence to the healthcare service: a systematic review
of qualitative research. Health Soc. Care Community 29, 612-630
(2021).

Flor, L. S. et al. Health effects associated with exposure to secondhand
smoke: a Burden of Proof study. Nat. Med. 30, 149-167 (2024).

Dai, X. et al. Health effects associated with smoking: a Burden of
Proof study. Nat. Med. 28, 2045-2055 (2022).

Gani, |. & Chandan, J. S. Linked police and health data: a step
closer to effective domestic abuse prevention. Lancet Public
Health 8, e580-e581(2023).

Hillstrom, C. The hidden epidemic of brain injuries from domestic
violence. New York Times Magazine https://www.nytimes.
com/2022/03/01/magazine/brain-trauma-domestic-violence.
html (1 March 2022).

Ouedraogo, R. & Stenzel, D. The heavy economic toll of
gender-based violence: evidence from sub-Saharan Africa. SSRN
https://papers.ssrn.com/abstract=4026507 (2021).

International Classification of Violence Against Children (ICVAC)
(UNICEF, 2023); https://data.unicef.org/resources/international-
classification-of-violence-against-children/

A Framework to Underpin Action to Prevent Violence Against
Women (UN Women, 2023); https://www.unwomen.org/en/
digital-library/publications/2015/11/prevention-framework

What Works to Prevent Violence (What Works—Flagship Synthesis
Reports, accessed 11 January 2024); https://whatworks.co.za/
resources/flagship-synthesis-reports

Kibira, S. P. S. et al. Lived experiences and drivers of induced
abortion among women in central Uganda. PLoS Glob. Public
Health 3, 0002236 (2023).

Li, Q. et al. Nurses’ preparedness, opinions, barriers, and
facilitators in responding to intimate partner violence: a
mixed-methods study. J. Nurs. Scholarsh. 56, 174-190 (2024).
Chu, Y.-C. et al. Outcomes of trauma-informed care on the
psychological health of women experiencing intimate partner
violence: a systematic review and meta-analysis. J. Psychiatr.
Ment. Health Nurs. 31, 203-214 (2024).

David-Ferdon, C. et al. Vital signs: prevalence of multiple forms
of violence and increased health risk behaviors and conditions
among youths—United States, 2019. Morb. Mortal. Wkly Rep. 70,
167-173 (2021).

Nature Human Behaviour | Volume 9 | June 2025 | 1201-1216

1214


http://www.nature.com/nathumbehav
https://doi.org/10.1177/10778012221147904
https://eige.europa.eu/publications-resources/publications/understanding-psychological-violence-against-women-need-harmonised-definitions-and-data-eu?language_content_entity=en
https://eige.europa.eu/publications-resources/publications/understanding-psychological-violence-against-women-need-harmonised-definitions-and-data-eu?language_content_entity=en
https://eige.europa.eu/publications-resources/publications/understanding-psychological-violence-against-women-need-harmonised-definitions-and-data-eu?language_content_entity=en
https://eige.europa.eu/publications-resources/publications/understanding-psychological-violence-against-women-need-harmonised-definitions-and-data-eu?language_content_entity=en
https://www.nytimes.com/2022/03/01/magazine/brain-trauma-domestic-violence.html
https://www.nytimes.com/2022/03/01/magazine/brain-trauma-domestic-violence.html
https://www.nytimes.com/2022/03/01/magazine/brain-trauma-domestic-violence.html
https://papers.ssrn.com/abstract=4026507
https://data.unicef.org/resources/international-classification-of-violence-against-children/
https://data.unicef.org/resources/international-classification-of-violence-against-children/
https://www.unwomen.org/en/digital-library/publications/2015/11/prevention-framework
https://www.unwomen.org/en/digital-library/publications/2015/11/prevention-framework
https://whatworks.co.za/resources/flagship-synthesis-reports
https://whatworks.co.za/resources/flagship-synthesis-reports

Article

https://doi.org/10.1038/s41562-025-02144-2

78. Connecting the Dots (Violence Prevention, Injury Center, CDC,
2023); https://www.cdc.gov/violenceprevention/about/
connectingthedots.html

79. Yakubovich, A.R., Heron, J., Metheny, N., Gesink, D. & O'Campo,
P. Measuring the burden of intimate partner violence by sex and
sexual identity: results from a random sample in Toronto, Canada.
J. Interpers. Violence 37, NP18690-NP18712 (2022).

80. Whitaker, D. J., Haileyesus, T., Swahn, M. & Saltzman, L. S.
Differences in frequency of violence and reported injury between
relationships with reciprocal and nonreciprocal intimate partner
violence. Am. J. Public Health 97, 941-947 (2007).

81. Lescinsky, H. et al. Health effects associated with consumption
of unprocessed red meat: a Burden of Proof study. Nat. Med. 28,
2075-2082 (2022).

82. Stanaway, J. D. et al. Health effects associated with vegetable consum-
ption: a Burden of Proof study. Nat. Med. 28, 2066-2074 (2022).

83. Razo, C. et al. Effects of elevated systolic blood pressure on
ischemic heart disease: a Burden of Proof study. Nat. Med. 28,
2056-2065 (2022).

84. Stevens, G. A. et al. Guidelines for Accurate and Transparent Health
Estimates Reporting: the GATHER statement. Lancet 388, €19-e23
(2016).

85. Page, M. J. et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 372, n71(2021).

86. GBD 2021 Diseases and Injuries Collaborators. Global incidence,
prevalence, years lived with disability (YLDs), disability-adjusted
life-years (DALYs), and healthy life expectancy (HALE) for 371
diseases and injuries in 204 countries and territories and 811
subnational locations, 1990-2021: a systematic analysis for the
Global Burden of Disease Study 2021. Lancet 403, 2133-2161
(2024).

87. Flor, L. S et al. Health effects associated with exposure of children
to physical violence, psychological violence, and neglect: a
Burden of Proof study. Nat. Hum. Behav. https://doi.org/10.1038/
s41562-025-02143-3 (2025).

88. Guyatt, G. H. et al. GRADE guidelines: 4. Rating the quality of
evidence—study limitations (risk of bias). J. Clin. Epidemiol. 64,
407-415 (2011).

89. Egger, M., Davey Smith, G., Schneider, M. & Minder, C. Bias in
meta-analysis detected by a simple, graphical test. BMJ 315,
629-634 (1997).

Acknowledgements

Research reported in this publication was supported by the Bill &
Melinda Gates Foundation (award no. 66-7813, E.G.). The funders
had no role in study design, data collection and analysis, decision to
publish or preparation of the manuscript.

Author contributions

A.A,M.JBdR,JC,RICC.-A,SC., JKC., CV.NC., GNd.A,
F.M.D.d.A., B.H., M.H., M.K,, RQ.H.L., S.M., JKM,, V.P, S.R, D.S.,
C.N.S, AT, AV., G.FG., C.S. and N.V. were primarily responsible for
seeking, cataloguing, extracting or cleaning data; and designing

or coding figures and tables. A.A., J.C.,R.J.C.C.-A., J.S.C.,FM.D.d.A.,
A.N.D.,, LSF,EG., B.H., FMK, RQH.L,N.M,, V.P,DS., RJD.S., C.S.,
C.N.S., G.FG., H.S., AV. and N.V. provided data or critical feedback

on data sources. AY.A., F.B.,JS.C.,,RJ.CC.-A.,, L.S.F.,EG., S.I.H,,
F.M.K., N.M,, CJ.LM., LS.F,CN.S., CS., GFG., H.S. and P.Z. provided
critical feedback on methods or results. F.B., J.S.C., E.G., S.I.H., FM.K,
C.J.L.M.,S.AM.,N.M,,C.N.S,,CS., LS.F, G.FG., E.D. and H.S. drafted
the work or critically revised it for important intellectual content. E.G.,
E.C.M.,E.M.O,, C.S,, E.D. and C.N.S. managed the overall research
enterprise. AY.A., S.C., C.J.L.M., R.J.D.S. and P.Z. developed the
methods or computational machinery. C.S. and G.F.G. were primarily
responsible for applying analytical methods to produce estimates.

E.G., J.S.C.,,N.M., C.N.S., L.S.F., G.F.G. and C.S. wrote the first draft of
the manuscript. E.G., S.l.H., E.C.M., E.M.O., L.S.F. and C.S. managed the
estimation or publication process.

Competinginterests

G.F.G. reports grants or contracts from Bloomberg Philanthropies
with payment through salary at IHME. F.B. reports support for
attending meetings and/or travel from Partnership for Maternal,
Newborn and Child Health, Geneva, Switzerland, and Fondation
Botnar, Basel, Switzerland; leadership or fiduciary role in other board,
society, committee or advocacy group, paid or unpaid as Chair of
Governance and Ethics Committee for the Partnership of Maternal,
Newborn and Child Health; International Advisory Board Chair of
United Nations University International Institute for Global Health,
Kuala Lumpur, Malaysia; Co-Chair of the Lancet Commission on
Gender Based Violence and the Maltreatment of Young People; Vice
Chair Fondation Botnar, Basel, Switzerland; Member of the Lancet
Future of Neonatology Commission; and Member of the Lancet

and Chatham House Commission on Universal Health Member of
Lancet Commission on Investing in Health 3. J.K.C. reports grants or
contracts from the University of Warwick and support for attending
meetings and/or travel from the University of Miami and the University
of Washington. J.S.C. reports grants or contracts from the National
Institute for Health and Care Research, Youth Endowment Fund,
College of Policing, University of Birmingham and Birmingham City
Council; and support for attending meetings and/or travel from the
University of Miami and the University of Washington. B.H. reports
grants or contracts from West Midlands Secure Data Environment
(£50,000 Pump Priming Fund for project titled ‘Developing an
automated evaluation pipeline to identify the effectiveness of digital
interventions in acute care: a pilot study assessing inequalities

in the effectiveness of DERM’). F.M.K. reports grants or contracts
from Merck KGaA/EMD Serono (research grant to the University

of Miami); Tides Foundation via the Oak Foundation (two research
grants to the University of Miami); Fondation Botnar (research

grant to the University of Miami); Finker-Frenkel Family Foundation
(gift to the University of Miami to support the Lancet Commission

on Gender-Based Violence and Maltreatment of Young People);
Wellcome Trust (gift to the University of Miami to support the Lancet
Commission on Gender-Based Violence and Maltreatment of Young
People); Mena Catering (gift to the University of Miami to support the
Lancet Commission on Gender-Based Violence and Maltreatment

of Young People); Gloria Estefan Foundation (gift to the University of
Miami to support the Lancet Commission on Gender-Based Violence
and Maltreatment of Young People); and Jose Milton Foundation
(gift to the University of Miami to support the Lancet Commission

on Gender-Based Violence and Maltreatment of Young People).
F.M.K. also reports consulting fees from Merck KGaA/EMD Serono
(personal consulting agreement to advise the company’s research/
dissemination strategy for ‘Healthy Women, Healthy Economies’

and ‘Embracing Carers’ initiative focused on caregiving and women
in leadership; totally unrelated to the subject of this paper/no work
related to child sexual abuse) and Tecnoldgico de Monterrey (provide
strategic guidance on research priorities and lectures for the Institute
for Obesity Research at the Tecnélogico de Monterrey (university);
totally unrelated to the subject of this paper/no work related to

child sexual abuse); and leadership or fiduciary role in other board,
society, committee or advocacy group, paid or unpaid from Founding
President, Tomatelo a Pecho, A.C. (a Mexican non-profit organization
that has promoted research, advocacy, awareness and early detection
of breast cancer since its inception, and has since expanded to
promote women'’s and girls’ health broadly and health systems);
Esperanza United (Member, Board of Directors—unpaid); and Senior
Economist, Mexican Health Foundation (unpaid). The other authors
declare no competing interests.

Nature Human Behaviour | Volume 9 | June 2025 | 1201-1216

1215


http://www.nature.com/nathumbehav
https://www.cdc.gov/violenceprevention/about/connectingthedots.html
https://www.cdc.gov/violenceprevention/about/connectingthedots.html
https://doi.org/10.1038/s41562-025-02143-3
https://doi.org/10.1038/s41562-025-02143-3

Article

https://doi.org/10.1038/s41562-025-02144-2

Additional information
Extended data is available for this paper at
https://doi.org/10.1038/s41562-025-02144-2.

Supplementary information The online version
contains supplementary material available at
https://doi.org/10.1038/s41562-025-02144-2.

Correspondence and requests for materials should be addressed to
Emmanuela Gakidou.

Peer review information Nature Human Behaviour thanks

Lori Heise, Quanlei Li and the other, anonymous, reviewer(s)

for their contribution to the peer review of this work. Peer reviewer
reports are available.

Reprints and permissions informationis available at
www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2025

Caroline Stein®'?, Luisa S. Flor'?, Gabriela F. Gil', Mariam Khalil', Molly Herbert', Aleksandr Y. Aravkin'3,

Alejandra Arrieta®'?, Maria Jose Baeza de Robba*®, Flavia Bustreo®’, Jack Cagney®', Renzo J. C. Calderon-Anyosa®,
Sinclair Carr®', Jaidev Kaur Chandan®'°, Joht Singh Chandan®', Carolina V. N. Coll""?, Fabiana Martins Dias de Andrade™,
Gisele N. de Andrade®", Alexandra N. Debure ®", Erin DeGraw', Ben Hammond ®'°, Simon I. Hay ®'?,

Felicia M. Knaul'*'®7'® Rachel Q. H. Lim', Susan A. McLaughlin', Nicholas Metheny', Sonica Minhas®, Jasleen K. Mohr'®,
Erin C. Mullany', Christopher J. L. Murray ®'?, Erin M. O'Connell’, Vedavati Patwardhan?®, Sofia Reinach®?',

Dalton Scott®", Cory N. Spencer’, Reed J. D. Sorensen’, Heidi Stéckl ® %2, Aisha Twalibu*?, Aiganym Valikhanova',

Nadia Vasconcelos'®, Peng Zheng'? & Emmanuela Gakidou®'?

'Institute for Health Metrics and Evaluation, University of Washington, Seattle, WA, USA. ?Department of Health Metrics Sciences, School of Medicine,
University of Washington, Seattle, WA, USA. *Department of Applied Mathematics, University of Washington, Seattle, WA, USA. “School of Nursing,
Pontifical Catholic University of Chile, Santiago, Chile. *Center for Global Health Equity, University of Michigan, Ann Arbor, MI, USA. éFondation Botnar,
Basel, Switzerland. "Partnership for Maternal, Newborn and Child Health, Geneva, Switzerland. ®8McGill University, Montreal, Quebec, Canada. *Warwick
Medical School, University of Warwick, Coventry, UK. PInstitute of Applied Health Research, University of Birmingham, Birmingham, UK. "Department
of Epidemiology, Federal University of Pelotas, Pelotas, Brazil. "Human Development and Violence Research Center, Federal University of Pelotas,
Pelotas, Brazil. ®*Federal University of Minas Gerais, Belo Horizonte, Brazil. “School of Nursing and Health Studies, University of Miami, Coral Gables,

FL, USA. ®Institute for the Advanced Study of the Americas, University of Miami, Coral Gables, FL, USA. ®Department of Medicine, David Geffen School
of Medicine, UCLA, Los Angeles, CA, USA. "Escuela de Medicina y Ciencias de la Salud, Tecnoldgico de Monterrey Faculty of Excellence, Mexico City,
Mexico. ®Tomatelo a Pecho, A.C., Mexico City, Mexico. ®Nell Hodgson Woodruff School of Nursing, Emory University, Atlanta, GA, USA. *°Center on
Gender Equity and Health, UC San Diego School of Medicine, San Diego, CA, USA. ?Vital Strategies, New York, NY, USA. ZInstitute of Medical Information

Processing, Biometry and Epidemiology, Ludwig-Maximilians-University Munich, Munich, Germany.

e-mail: gakidou@uw.edu

Nature Human Behaviour | Volume 9 | June 2025 | 1201-1216

1216


http://www.nature.com/nathumbehav
https://doi.org/10.1038/s41562-025-02144-2
https://doi.org/10.1038/s41562-025-02144-2
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:gakidou@uw.edu
http://orcid.org/0000-0003-4777-1630
http://orcid.org/0009-0007-3032-4566
http://orcid.org/0000-0002-4191-8702
http://orcid.org/0000-0003-0421-3145
http://orcid.org/0000-0002-9561-5141
http://orcid.org/0000-0003-0433-8351
http://orcid.org/0009-0005-3125-2248
http://orcid.org/0000-0001-9928-6843
http://orcid.org/0000-0002-0611-7272
http://orcid.org/0000-0001-9271-8623
http://orcid.org/0000-0002-4930-9450
http://orcid.org/0000-0003-1957-8243
http://orcid.org/0000-0003-2312-4463
http://orcid.org/0000-0002-0907-8483
http://orcid.org/0000-0002-8992-591X

Article

https://doi.org/10.1038/s41562-025-02144-2

Primary No SE No
Analysis

Adjustment

Trimming

Maternal abortion and miscarriage

STis, excluding HIV

HIV/AIDS

Anxiety disorders

Major depressive disorder

Alcohol use disorder

Drug use disorders

Self-harm

Only Partner No PregnancyOnly P
Perpetrators

regnancy Men-Only  Women-Only
Recall Recall O Ol O

pecific Analyses

271 276

Star
rating

1.43

Extended Data Fig. 1| Mean relative risk and strength of evidence found in
sensitivity analyses on the associations between physical GBV and various
health outcomes. This heatmap compares the estimated mean relative risk
and the star rating for the association between physical GBV and each of the
seven health outcomes evaluated across different sensitivity analyses. The
left most column, titled “Primary analysis,” reflects the primary results of the
present manuscript. Each consecutive column reflects a different sensitivity
analysis (described in more detail in the Methods) specific model restrictions
orrestrictions to the input data. The cells marked with a " reflect a restriction
does not change the data or modeling parameters from the primary analysis,
resulting in matching models. Each row corresponds to a different outcome of

interest. The number overlayed on each cell corresponds to the mean relative
risk estimate derived from each analysis for the relationship between the health
outcome listed on the y-axis and exposure to physical violence. Colored cells
with no overlayed text reflect zero-star risk-outcome pairs in which the analysisin
question did not find sufficient evidence of an association between the outcome
and physical violence. The cells are colored in accordance with the star rating
based ona conservative interpretation of the data in the sensitivity analysis of
interestonal(weak evidence) to 5 (strong evidence) star scale. Empty white cells
reflect sensitivity analyses for which we did not have enough relevant data (three
or more studies) to examine.
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Extended Data Fig. 2| Mean relative risk and strength of evidence found in
sensitivity analyses on the associations between sexual violence and various
health outcomes. This heatmap compares the estimated mean relative risk
and the star rating for the association between sexual violence and each of

the six health outcomes evaluated across different sensitivity analyses. The

left most column, titled “Primary analysis,” reflects the primary results of the
present manuscript. Each consecutive column reflects a different sensitivity
analysis (described in more detail in the Methods) specific model restrictions
orrestrictions to the input data. Each row corresponds to a different outcome

Only Partner  No Pregnancy  Women-Ony
Perpetrators Observations  Outcome-Specific Analyses
'

ofinterest. The cells marked with a " reflect a restriction does not change the

data or modeling parameters from the primary analysis, resulting in matching
models. The number overlayed on each cell corresponds to the mean relative
risk estimate derived from each analysis for the relationship between the health
outcome listed on the y-axis and exposure to sexual violence. The cells are
colored inaccordance with the star rating based on a conservative interpretation
ofthe datain the sensitivity analysis of interest on a1l (weak evidence) to 5 (strong
evidence) star scale. Empty white cells reflect sensitivity analyses for which we
did not have enough relevant data (three or more studies) to examine.
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Extended Data Fig. 3| Mean relative risk and strength of evidence found in
sensitivity analyses on the associations between psychological GBV and
various health outcomes. This heatmap compares the estimated mean relative
risk and the star rating for the association between psychological GBV and each
of the two health outcomes evaluated across different sensitivity analyses. The
left most column, titled “Primary analysis,” reflects the primary results of the
present manuscript. Each consecutive column reflects a different sensitivity
analysis (described in more detail in the Methods) specific model restrictions
or restrictions to the input data. Each row corresponds to a different outcome
of interest. The cells marked with a * reflect arestriction does not change the
dataor modeling parameters from the primary analysis, resulting in matching

models. The number overlayed on each cell corresponds to the mean relative

risk estimate derived from each analysis for the relationship between the health
outcome listed on the y-axis and exposure to psychological violence. Colored
cellswith no overlayed text reflect zero-star risk-outcome pairs in which the
analysis in question did not find sufficient evidence of an association between
the outcome and psychological violence. The cells are colored in accordance with
thestar rating based on a conservative interpretation of the datain the sensitivity
analysis of interest on al(weak evidence) to 5 (strong evidence) star scale. Empty
white cells reflect sensitivity analyses for which we did not have enough relevant
data (three or more studies) to examine.
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information (confidence intervals, sample sizes) or the data needed to impute an effect size with uncertainty information.

Replication This is a meta-analysis of existing studies with many years of cohort and other data. The code and data used are publicly available, and the
analyses could theoretically be replicated.

Randomization  This analysis is a meta-analysis of existing studies and thus, there were no experimental groups.

Blinding N/A. This study was a meta-analyses using existing data and did not the collection of primary data nor experimental/control groups. As such,
blinding was not relevant.
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Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies |Z |:| ChIP-seq
Eukaryotic cell lines |Z |:| Flow cytometry
Palaeontology and archaeology |Z |:| MRI-based neuroimaging

Animals and other organisms
Clinical data
Dual use research of concern

Plants

XXNXXNXNXX s
OoOoooogd

Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied-
Authentication Describe-any-atithentication-proceduresfor-each-seed-stock-used-ornovel-genotype-generated—Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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