
Nature Medicine | Volume 29 | December 2023 | 3243–3258 3243

nature medicine

https://doi.org/10.1038/s41591-023-02629-5Article

Health effects associated with exposure to 
intimate partner violence against women 
and childhood sexual abuse: a Burden of 
Proof study

The health impacts of intimate partner violence against women and 
childhood sexual abuse are not fully understood. Here we conducted a 
systematic review by comprehensively searching seven electronic databases 
for literature on intimate partner violence-associated and childhood 
sexual abuse-associated health effects. Following the burden of proof 
methodology, we evaluated the evidence strength linking intimate partner 
violence and/or childhood sexual abuse to health outcomes supported by 
at least three studies. Results indicated a moderate association of intimate 
partner violence with major depressive disorder and with maternal abortion 
and miscarriage (63% and 35% increased risk, respectively). HIV/AIDS, 
anxiety disorders and self-harm exhibited weak associations with intimate 
partner violence. Fifteen outcomes were evaluated for their relationship 
to childhood sexual abuse, which was shown to be moderately associated 
with alcohol use disorders and with self-harm (45% and 35% increased 
risk, respectively). Associations between childhood sexual abuse and 11 
additional health outcomes, such as asthma and type 2 diabetes mellitus, 
were found to be weak. Although our understanding remains limited by data 
scarcity, these health impacts are larger in magnitude and more extensive 
than previously reported. Renewed efforts on violence prevention and 
evidence-based approaches that promote healing and ensure access to  
care are necessary.

Violence against women, gender-based violence and violence against 
children are global health priorities and unacceptably pervasive human 
rights violations1–3. Intimate partner violence against women and 
childhood sexual abuse are two of the most prevalent and pernicious 
forms of violence, associated with substantial morbidity and mortal-
ity4–8. Globally, it is estimated that almost one in three ever-partnered 
women have experienced physical and/or sexual intimate partner 
violence in their lifetime and 20% of young women and almost 10% of 
young men have experienced some form of childhood sexual abuse4,9.  

Intimate partner violence is defined as any lifetime experience of physi-
cal or sexual violence perpetrated against women by a current or former 
intimate partner and childhood sexual abuse is defined as exposure of 
women and men before age 15 to any unwanted sexual contact10. Exist-
ing work points to the wide extent of associated serious health conse-
quences. The immediate emotional and physical trauma of intimate 
partner violence and childhood sexual abuse too often leads to mental 
and other health consequences that can reverberate across lifetimes 
and over generations5,6,11–14. Although long treated separately, it is now 
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provided in Table 2. Forest plots are shown in Fig. 1 and funnel plots 
are shown in Extended Data Fig. 4.

Among the five outcomes assessed for a relationship with 
intimate partner violence, two associations were found to have 
a three-star rating, suggesting moderate evidence of the risk– 
outcome relationship: major depressive disorder (0.24 risk–outcome 
score (ROS)) and maternal abortion and miscarriage (0.15 ROS). For 
major depressive disorder, the strongest relationship, we extracted 
16 observations from 12 studies22–33 (nine cohorts and three case–
control) across nine locations (Supplementary Table 1). Based on 
our conservative BPRF analysis, we estimated at least a 63% increase 
in risk of major depressive disorder (1.63 BPRF). No bias covariates 
were detected as significant or included in our main model. Estimated 
ROSs were similar in sensitivity analyses in which we subset data to 
cohort studies (three case–controls25,28,31 excluded) and excluded 
studies with exposure definitions including psychological intimate 
partner violence in addition to physical and/or sexual intimate 
partner violence25,27,30,31. Without applying 10% trimming of outliers  
(a likelihood-based statistical approach that limits the influence of 
outliers and identifies the 90% most self-coherent observations), 
estimated between-study heterogeneity increased and the strength 
of the association was reduced (Supplementary Table 2).

The outcome with the second highest number of identified and 
included studies was maternal abortion and miscarriage, for which 
we extracted 11 observations from nine studies34–41 (three cohorts 
and six case–controls) across nine locations (Supplementary Table 1). 
The estimated BPRF was 1.35 (at least a 35% increase in risk). Our bias 
covariate that flagged studies using exposure definitions measuring 
recent/current intimate partner violence (rather than lifetime intimate 
partner violence) was detected as significant and adjusted for within 
our final model. Main results were sensitive to analyses run without 
trimming outliers and excluding studies reporting low case counts 
(<10) in exposed and/or unexposed groups39 (Supplementary Table 3).

A two-star rating suggests that exposure to intimate partner 
violence increases the risk of a given outcome by 0–15% and can be 
interpreted as weak evidence of an association. HIV/AIDS was found to 
have a two-star rating of the association with intimate partner violence 
based on our conservative interpretation of the evidence (at least a 13% 
increase in risk, 0.06 ROS, 1.13 BPRF). We extracted nine observations 
from six studies42–47 (three cohorts and three other designs) across five 
locations in sub-Saharan Africa (Supplementary Table 1). No bias covari-
ates were selected as significant for inclusion in the final model. Results 
were consistent with sensitivity analyses in which we subset the input 
data to prospective cohort studies only (three other study designs 
excluded44,46,47) and did not trim outliers (Supplementary Table 4).

A one-star rating suggests that exposure to intimate partner vio-
lence is weakly associated with the outcome under study and that 
introduction of additional evidence in the future may lead to changes 
in our assessment of this relationship. Our BPRF analysis yielded a 
one-star rating for two of the five studied outcomes: anxiety disorders 
(−0.02 ROS) and self-harm (−0.42 ROS). For anxiety disorders, we 
extracted eight observations from five cohort studies23,24,26,30,32 across 
three locations (Supplementary Table 1). Our bias covariate that flagged 
studies using exposure definitions measuring recent/current intimate 
partner violence (rather than lifetime intimate partner violence) was 
detected as significant and adjusted for within our final model. The 
results were consistent across several sensitivity analyses: the one-star 
rating persisted when removing trimming and when excluding a study 
that included psychological violence in its exposure definition30 (Sup-
plementary Table 5).

The smallest number of studies22,26,48,49 (three cohorts and one 
case–control across two locations) was reported for an associa-
tion with self-harm (operationalized across all included studies as 
suicide attempt) (Supplementary Table 1). No bias covariates were 
detected as significant, and thus none were included in the final model.  

established that intimate partner violence and childhood sexual abuse 
co-occur in the same families, with shared risk and protective factors 
and produce compounding consequences15–17 across the lifespan. For 
example, childhood sexual abuse is an acknowledged risk factor for 
later experience and perpetration of intimate partner violence18.

Intimate partner violence and childhood sexual abuse have been 
included within the Global Burden of Diseases, Injuries and Risk Fac-
tors (GBD) risk assessment framework since 2010. Intimate partner 
violence accounts for more disability-adjusted life years in women 
of reproductive ages than risk factors such as smoking19,20. Currently, 
the attributable health burden of both intimate partner violence and 
childhood sexual abuse are calculated in relation to relatively few health 
outcomes, likely underestimating their negative impacts. Neverthe-
less, the latest iteration of the GBD suggests that women exposed to 
intimate partner violence are 1.54 times as likely to experience depres-
sion and 1.60 times as likely to become infected with HIV, while indi-
viduals exposed to childhood sexual abuse are 2.21 times as likely to 
experience alcohol use disorder and 1.56 times as likely to experience 
depression10. There is an urgent need to update our understanding 
of the health burdens associated with both risk factors with the most 
recently available evidence.

In this study, we assessed all available literature on the health 
impacts of intimate partner violence against women and childhood 
sexual abuse by systematically searching seven databases for evi-
dence on all forms of violence against women and children. Here, we 
constrained this larger dataset to evaluate health risks associated 
with existing GBD risk factors: intimate partner violence and child-
hood sexual abuse. We re-examine existing risk–outcome pairs in 
the GBD and evaluate the strength of evidence for new pairs, follow-
ing the burden of proof risk function (BPRF) methodology devel-
oped by Zheng and colleagues21. Elucidating the consequences of 
violence against women and children is key to centering them as a 
global health priority and motivating investment in prevention and 
effective, multi-pronged support to survivors. Outcomes found to 
be substantially associated with either risk factor suggest areas of 
intervention to prevent and manage negative health consequences, 
whereas associations with weaker evidence highlight opportunities 
for further research (Table 1).

Results
Overview
After conducting a systematic review on seven databases and 
de-duplicating records, we considered 67,221 records published 
between 1 January 1970 and 31 January 2023 (Extended Data Fig. 1 
shows the Preferred Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) flow diagram). In total, 4,379 articles met 
inclusion criteria during title and abstract screening and 534 of these 
were accepted for extraction after full-text screens. In this paper, 
we assessed and analyzed studies reporting specifically on intimate 
partner violence (n = 57) and childhood sexual abuse (n = 172). Maps 
displaying the count of studies identified by geographical location 
are displayed in Extended Data Fig. 2 (intimate partner violence) and 
Extended Data Fig. 3 (childhood sexual abuse). To undertake an analy-
sis using the BPRF methodology, the health outcome studied must 
correspond to a GBD cause definition and we must have identified a 
minimum of three studies reporting on the relationship. For intimate 
partner violence, our models are specific to women and represent 
women populations only. For childhood sexual abuse, our estimates 
reflect both men and women, drawing upon data from studies using 
combined, women-only and men-only samples.

Intimate partner violence
A total of five health outcomes were examined: major depressive dis-
order, maternal abortion and miscarriage, HIV/AIDS, anxiety disor-
ders and self-harm. Estimates of the risk–outcome relationships are 
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When trimming a single outlying study, the overall estimated 
between-study heterogeneity was much lower, resulting in a three-star 
association (0.17 ROS). When excluding the one study26 that used an 
aggregate outcome definition, including suicidal ideation, the ROS 
decreased (−0.70 ROS; Supplementary Table 6). Across each of the 
health outcomes analyzed in association with intimate partner vio-
lence, we did not detect publication bias within our model results, as 
determined using Egger’s regression test50.

Additional outcomes that were identified in our review but not 
able to be analyzed using the BPRF methodology for either not meeting 
minimum data availability criteria (alcohol use disorder32,51, maternal 
hypertensive disorders52,53, gestational diabetes52,53 and maternal hem-
orrhage53,54 and sexually transmitted infections, excluding HIV22,55) or 
not mapping to an existing GBD cause (heavy episodic drinking56–60 and 
peripartum depression61–68) are presented in Supplementary Informa-
tion 1.3. Extracted studies describing the risk of peripartum depression, 
heavy episodic drinking and alcohol use disorder are additionally 
visually summarized in Extended Data Fig. 5.

Childhood sexual abuse
A total of 15 health outcomes met our minimum data availability cri-
teria to investigate their associations with childhood sexual abuse. 
These were alcohol use disorders, self-harm, major depressive dis-
order, anxiety disorders, asthma, type 2 diabetes mellitus, HIV/AIDS, 
sexually transmitted infections, maternal abortion and miscarriage, 
drug use disorders, conduct disorder, bulimia nervosa, schizophrenia, 
anorexia nervosa and ischemic heart disease. Relevant estimates of the 
risk–outcome relationships associated with childhood sexual abuse 
are provided in Table 2. Forest plots are shown in Figs. 2–4 and funnel 
plots are displayed in Extended Data Figs. 6–8.

Among the outcomes assessed, we identified two with associa-
tions that yielded a three-star rating: alcohol use disorders (0.19 ROS) 
and self-harm (0.15 ROS). For alcohol use disorders, we extracted 15 
observations from ten studies69–78 (nine cohorts and one case–control) 
across five locations (Supplementary Table 8). Alcohol use disorder 
was found to have a three-star rating of the association with child-
hood sexual abuse based on our conservative interpretation of the 
evidence (at least a 45% increase in risk, BPRF = 1.45). Two study-level 
bias covariates were found to be significant and adjusted for within 
the final model: geographic representativeness of the study and level 
of adjustment for confounding including age and sex. Results were 
sensitive to trimming in the model; without trimming, the estimated 
between-study heterogeneity increased substantially. We addition-
ally undertook an analysis restricting our input dataset to only those 
studies that measured alcohol dependence (excluding studies using 
the accepted alternate definition of abuse and/or dependence69,72,75,77). 
When applying this restriction, results were consistent with our main 
analysis (0.20 ROS; Supplementary Table 9).

To estimate the association with self-harm (operationalized across 
all included studies as suicide attempt), we extracted 20 observations 
from 16 studies71,74,77–90 (14 cohorts and two case–controls) across nine 
locations (Supplementary Table 8). Our conservative interpretation of 
the evidence suggests at least 35% increase in self-harm risk given expo-
sure to childhood sexual abuse with a BPRF of 1.35. Risk of reverse causa-
tion was found to be a significant bias covariate; thus, we conducted a 
sensitivity analysis restricting our input dataset to cohort studies only. 
Model results using cohort studies only77,78,80,81,84–87,89,90 were consistent 
with our main result (0.24 ROS; Supplementary Table 10).

We found a two-star rating for the association with three outcomes: 
major depressive disorder (0.09 ROS); anxiety disorders (0.08 ROS); 

Table 1 | Policy summary

Background Intimate partner violence and childhood sexual abuse are unacceptably pervasive violations of human rights and are risk factors for 
subsequent disease and disability that can reverberate across lifetimes and across generations. Research investigating relationships of 
intimate partner violence and childhood sexual abuse to specified health outcomes has been limited, underestimating their extensive health 
and societal impacts.

Main findings and 
limitations

Based on our systematic review and meta-analysis incorporating between-study heterogeneity to generate conservative estimates 
of the relationships between intimate partner violence or childhood sexual abuse and selected health outcomes, we found moderate 
evidence linking intimate partner violence to major depressive disorder and to maternal abortion and miscarriage, with our results 
indicating that intimate partner violence exposure was associated with, respectively, at least a 63% and a 35% increase in risk of these 
two outcomes occurring. On a scale with zero stars representing no evidence of association and five stars representing strong evidence, 
these relationships received three-star ratings. We further found weak evidence, based on the available data, for associations between 
intimate partner violence and HIV/AIDS (two-star rating), anxiety disorders (one star) and self-harm (one star). Extending this conservative 
meta-analytic framework incorporating between-study heterogeneity to estimation of childhood sexual abuse effects, we found that 
childhood sexual abuse exposure increased the risk of alcohol use disorders by at least 45% and risk of self-harm by 35%, with both 
relationships receiving a three-star rating. We also found that the existing evidence weakly supports associations between childhood 
sexual abuse and major depressive disorder (two stars), anxiety disorders (two stars), asthma (two stars), diabetes (one star), HIV/AIDS (one 
star), maternal abortion and miscarriage (one star), sexually transmitted infections excluding HIV (one star), drug use disorders (one star), 
conduct disorder (one star), bulimia nervosa (one star) and schizophrenia (one star). We also explored the association between childhood 
sexual abuse and anorexia nervosa and ischemic heart disease and found that the available evidence is not strong enough to support an 
association.
Limitations of this study include the considerable variation across input studies in the way intimate partner violence and childhood sexual 
abuse are defined and measured and the extent to which potential confounding variables are controlled for. Although we accounted 
for study-level variability to the degree possible by including relevant covariates in the model, it would be useful in future research to 
better characterize the impact of confounding variables and to disaggregate definitions and measurements to achieve a more granular 
understanding of how particular forms of violence differentially affect health outcomes. An additional limitation is that, based on the input 
data available, it was necessary to model intimate partner violence and childhood sexual abuse as dichotomous risks, likely obscuring 
crucial information about timing, accumulation and frequency of exposure. Future research evaluating dose–response relationships will 
provide essential details about the effects of experiencing more than one type of violence and/or violence at multiple points during an 
individual’s lifetime.

Policy implications Our review extends the previous evidence base surrounding the wide-ranging health impacts of intimate partner violence and childhood 
sexual abuse, which affect not only individuals but entire societies and economies. Results highlight the need to improve detection of 
violence against women and children. Promoting education around forms of violence and encouraging trauma-informed screening in 
healthcare settings are effective approaches to reach those experiencing intimate partner violence and childhood sexual abuse. Intimate 
partner violence and childhood sexual abuse are likely to co-occur in the same households with shared risk factors; therefore, we must 
consider the cumulative and intergenerational impacts when these major human rights violations are not addressed. Mitigating the impacts 
of violence involves evidence-based approaches encouraging healing and resilience-building among survivors as well as promoting justice 
system reform and addressing barriers to mental healthcare. We need to advance solutions on what works to prevent violence and prioritize 
existing efforts to engage with young men and adults to shift violent versions of masculinity. No single factor causes violence, and it is 
imperative to adopt multidisciplinary, multifaceted and systems-wide approaches to prevent violence and support survivors.
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Table 2 | Strength of the evidence for the relationship between intimate partner violence against women and five health 
outcomes analyzed and childhood sexual abuse and 15 health outcomes analyzed

Risk factor Health outcome RR (95% UI 
without γ)

RR (95% UI with γ) BPRF ROS Star rating Pub. 
bias

No. of 
studies

Selected bias 
covariates

Risk–
outcome pair 
in GBD 2021

Intimate 
partner 
violence

Major depressive 
disorder

2.1 (1.86, 2.37) 2.1 (1.55, 2.83) 1.63 0.24 No 12 None Y

Intimate 
partner 
violence

Maternal 
abortion and 
miscarriage

2.03 (1.68, 2.46) 2.03 (1.25, 3.31) 1.35 0.15 No 9 Current and/or 
recent exposure

N

Intimate 
partner 
violence

HIV/AIDS 1.58 (1.36, 1.84) 1.58 (1.06, 2.34) 1.13 0.06 No 6 None Y

Intimate 
partner 
violence

Anxiety disorders 2.57 (1.78, 3.72) 2.57 (0.8, 8.25) 0.97 −0.02 No 5 Current and/or 
recent exposure

N

Intimate 
partner 
violence

Self-harm 2.99 (1.36, 6.57) 2.99 (0.29, 30.25) 0.43 −0.42 No 4 None N

Childhood 
sexual abuse

Alcohol use 
disorders

1.8 (1.62, 2.01) 1.8 (1.39, 2.33) 1.45 0.19 No 10 Unadjusted for 
confounding 
by age, sex 
and additional 
covariates; 
non-geographically 
representative 
study sample

Y

Childhood 
sexual abuse

Self-harm 1.98 (1.73, 2.26) 1.98 (1.25, 3.12) 1.35 0.15 No 16 Case–control study 
design (risk of 
reverse causation)

N

Childhood 
sexual abuse

Major depressive 
disorder

1.66 (1.51, 1.82) 1.66 (1.13, 2.44) 1.20 0.09 No 26 None Y

Childhood 
sexual abuse

Anxiety disorders 1.44 (1.3, 1.6) 1.44 (1.13, 1.85) 1.17 0.08 No 12 Component 
outcome definition 
(for example, 
PTSD); exposure 
measured as 
experience before 
an age <15 (for 
example, 11–14)

N

Childhood 
sexual abuse

Asthma 1.25 (1.15, 1.35) 1.25 (1.06, 1.47) 1.09 0.04 No 4 None N

Childhood 
sexual abuse

Type 2 diabetes 
mellitus

1.11 (1.04, 1.19) 1.11 (0.96, 1.28) 0.98 −0.01 No 7 None N

Childhood 
sexual abuse

HIV/AIDS 1.34 (1.12, 1.61) 1.34 (0.87, 2.07) 0.93 −0.04 No 7 None N

Childhood 
sexual abuse

Sexually 
transmitted 
infections 
excluding HIV

1.28 (1.04, 1.57) 1.28 (0.79, 2.08) 0.85 −0.08 No 4 None N

Childhood 
sexual abuse

Maternal 
abortion and 
miscarriage

1.35 (1.11, 1.66) 1.35 (0.75, 2.44) 0.83 −0.09 No 6 None N

Childhood 
sexual abuse

Drug use 
disorders

1.95 (1.57, 2.43) 1.95 (0.71, 5.38) 0.83 −0.09 No 16 None N

Childhood 
sexual abuse

Conduct 
disorder

3.42 (1.64, 7.14) 3.42 (0.45, 25.7) 0.63 −0.23 No 3 Sample represents 
subpopulation; 
Unadjusted for 
confounding 
by age, sex 
and additional 
covariates; 
outcome is a 
specific drug  
use disorder

N
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and asthma (0.04 ROS). Childhood sexual abuse and major depressive 
disorder was the most data-rich risk–outcome pair across all health 
outcomes selected for analysis. We extracted 32 observations from 
26 studies71,73,74,78,83,87,91–110 (22 cohorts and four case–controls) across 
ten locations (Supplementary Table 8). Based on our conservative 
interpretation, we estimate at least a 20% increase in risk of major 
depressive disorder, with a BPRF of 1.20. No bias covariates were found 
to be significant, and our main results were robust across sensitivity 
analyses: the estimated ROS decreased when removing 10% trimming 
(0.002 ROS) and increased when restricting the input dataset to cohort 
studies only71,73,78,83,91–93,95,98–107,110 (0.10 ROS) (Supplementary Table 11).

The association between childhood sexual abuse and anxiety 
disorders was also relatively data-rich; we extracted 13 observations 
from 12 studies73,74,95,97,99,102,104,110–114 (11 cohorts and one case–control) 
across five locations (Supplementary Table 8). Our conservative inter-
pretation of the evidence suggests at least 17% increase in anxiety 
disorder risk given exposure to childhood sexual abuse, with a BPRF 
of 1.17. Covariates marking whether a study measured specific anxiety 
disorders, for example, social phobia and measuring childhood sexual 
abuse as sexual violence that occurred at an age younger than 15 were 
found to be significant and adjusted for in the final model. The ROSs 
were stable across sensitivity analyses that excluded a case–control 
study111 (0.08 ROS), excluded a study using administrative records 
to ascertain exposure114 (0.07 ROS) and excluded studies measuring 
specific anxiety disorders (for example, post-traumatic stress disorder) 
only73,74,110,114 (0.06 ROS; Supplementary Table 12).

While we identified only four studies115–118 reporting on the associa-
tion with asthma, the studies reporting on this outcome consistently 
demonstrated a harmful effect and our model results found weak 
evidence of an association (0.04 ROS). Our conservative interpreta-
tion of the evidence suggests at least 9% increase in asthma risk given 
exposure to childhood sexual abuse, with a BPRF of 1.09.

We found weak evidence of association (one-star rating) for eight 
additional health outcomes: type 2 diabetes mellitus (number of  
accepted studies (n) = 7 (refs. 118–124); −0.01 ROS), HIV/AIDS  

(n = 7 (refs. 44,47,90,125–128); −0.04 ROS), sexually transmitted  
infections, excluding HIV (n = 4 (refs. 85,90,129,130); −0.08 ROS), 
maternal abortion and miscarriage (n = 6 (refs. 37,131–135); −0.09 
ROS), drug use disorders (n = 16 (refs. 69,72,73,75,77,95,110,136–144); 
−0.09 ROS), conduct disorder (n = 3 (refs. 71,74,75); −0.23 ROS), bulimia 
nervosa (n = 5 (refs. 73,91,145–147); −0.33 ROS) and schizophrenia  
(n = 5 (refs. 72,148–151); −0.46 ROS).

Further describing drug use disorders as an example, we extracted 
16 studies69,72,73,75,77,95,110,136–144 that reported on the association with 
childhood sexual abuse exposure (14 cohorts and two case–controls 
across five locations; Supplementary Table 8). We accepted author 
definitions that measured drug use disorders, drug abuse and illicit 
drug use. While most studies investigated drug use disorders and 
illicit drug use in aggregate (n = 14), we also accepted studies that 
investigated relationships with specific substances if this was the 
only outcome available (n = 2)136,137. We incorporated a bias covariate 
for data points measuring specific substances only and for studies 
measuring use rather than use disorders diagnosed via DSM criteria; 
measuring a specific use disorder was found to be a significant source 
of bias in our main model. Two bias covariates related to control for 
confounding and sample representativeness were also found to be 
significant and adjusted for within the final model (Supplementary 
Table 13). Results were relatively stable across sensitivity analyses 
in which we removed studies measuring specific drug use disorders 
only136,137 (opioid dependence and cannabis dependence; −0.12 ROS) 
and those measuring use rather than disorders138–141,143,144 (−0.13 ROS) 
(Supplementary Table 13).

Among the estimated one-star risk–outcome pairs, four health 
outcomes (type 2 diabetes mellitus118–124, HIV/AIDS44,47,90,125–128 and 
maternal abortion and miscarriage37,131–135, and drug use disor-
ders69,72,73,75,77,95,110,136–144) had greater than five input studies identified 
(Table 2). Detailed analysis approaches and results for the additional 
outcomes for which the association with childhood sexual abuse 
received a one-star ranking are reported in Table 2 and Supplemen-
tary Information 1.6.

Risk factor Health outcome RR (95% UI 
without γ)

RR (95% UI with γ) BPRF ROS Star rating Pub. 
bias

No. of 
studies

Selected bias 
covariates

Risk–
outcome pair 
in GBD 2021

Childhood 
sexual abuse

Bulimia nervosa 2.95 (1.45, 5.97) 2.95 (0.37, 23.6) 0.51 −0.33 No 5 None N

Childhood 
sexual abuse

Schizophrenia 3.7 (1.61, 8.53) 3.7 (0.26, 53.3) 0.40 −0.46 No 5 Confounding 
uncontrolled; 
Unadjusted for 
confounding 
by age, sex 
and additional 
covariates

N

Childhood 
sexual abuse

Ischemic heart 
disease

1.32 (0.86, 2.04) 1.32 (0.39, 4.47) N/A N/A No 3 None N

Childhood 
sexual abuse

Anorexia nervosa 2.07 (0.95, 4.51) 2.07 (0.22, 19.76) N/A N/A No 4 None N

The reported RR and its 95% uncertainty interval (UI) reflect the risk an individual who has been exposed to intimate partner violence or childhood sexual abuse has of developing the 
outcome of interest relative to that of someone who has not been exposed to these risk factors. Gamma (γ) is the estimated between-study heterogeneity. We report the 95% UI when not 
incorporating between-study heterogeneity (γ), ‘95%UI without γ’, and when accounting for between-study heterogeneity, ‘95% UI with γ.’ The BPRF is calculated for risk–outcome pairs that 
were found to have significant relationships at a 0.05 level of significance when not incorporating between-study heterogeneity (the lower bound of the 95% UI without γ does not cross the 
null RR value of one). The BPRF corresponds to the fifth quantile estimate of RR accounting for between-study heterogeneity closest to the null for each risk–outcome pair and it reflects 
the most conservative estimate of excess risk associated with intimate partner violence or childhood sexual abuse that is consistent with the available data. As we define intimate partner 
violence and childhood sexual abuse exposure as dichotomous risk factors (an individual either has been exposed or has not), the ROS is calculated as the signed value of log(BPRF) divided 
by two. Negative ROSs indicate that the evidence of the association is very weak and inconsistent. For ease of interpretation, we have transformed the ROS and BPRF into a star rating (0–5) 
with a higher rating representing a larger effect with stronger evidence. The potential existence of publication bias, which, if present, would affect the validity of the results, was tested using 
Egger’s regression. Included studies represent all available relevant data identified through our systematic reviews from January 1970 through January 2023. The selected bias covariates 
were chosen for inclusion in the model using an algorithm that systematically detects bias covariates that correspond to significant sources of bias in the observations included. If selected, 
the observations were adjusted to better reflect the gold standard values of the covariate. The Supplementary Information provides more information about the candidate bias covariates 
that were selected for in each model.

Table 2 (continued) | Strength of the evidence for the relationship between intimate partner violence against women and 
five health outcomes analyzed and childhood sexual abuse and 15 health outcomes analyzed
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Last, for two additional health outcomes, ischemic heart disease 
and anorexia nervosa, the available evidence (ischemic heart disease, 
n = 3 (refs. 118,123,152); anorexia nervosa, n = 4 (refs. 145–147,153)) does 
not support a significant association with childhood sexual abuse expo-
sure. For each of these outcomes, the estimate of conventional relative 
risk (RR) was not statistically significant (uncertainty estimated without 
accounting for between-study heterogeneity crossed the null RR of 1) 
and these outcomes were rated as zero stars (ischemic heart disease, 
RR = 1.32 (0.86–2.04); anorexia nervosa, RR = 2.07 (0.95–4.51)). These 
outcomes therefore do not meet the criteria to be considered for inclu-
sion in the GBD. Across each of the health outcomes analyzed in associa-
tion with childhood sexual abuse, we did not detect publication bias 
within our model results, as determined via Egger’s regression test50.

In addition to the GBD causes described above, some health- 
related risk factors were also reported in association with exposure 
to childhood sexual abuse in the literature, including high body mass 
index118,119,121,124,154–161, smoking69,139,143,162–165 and high systolic blood pres-
sure118,166–168. These outcomes are presented in Supplementary Infor-
mation 1.7 and extracted studies are visually summarized in Extended 
Data Fig. 9.

Discussion
Our comprehensive systematic review yielded data to examine asso-
ciations between intimate partner violence against women and five 
health outcomes, and between childhood sexual abuse and 15 health 
outcomes. This expands the number of health outcomes previously 
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Fig. 1 | These forest plots present estimated mean relative risks, their 95% 
uncertainty intervals and the data points underlying the estimates for each 
of the five outcomes studied in association with intimate partner violence 
exposure (major depressive disorder, maternal abortion and miscarriage, 
HIV/AIDS, anxiety disorders and self-harm). The shape of the point indicates 
the type of intimate partner violence (physical, sexual and aggregate, including 
psychological) and the color indicates whether the point was detected and 
trimmed as an outlier. The light blue interval corresponds to the 95% UI 
incorporating between-study heterogeneity; the dark blue interval corresponds 

to the 95% UI without between-study heterogeneity. The black vertical dashed 
line reflects the null RR value (one) and the red vertical line is the burden of proof 
function 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% UI from the included study identified on the y axis. We included multiple 
observations from a single study when effects were reported by form of violence, 
recall period and age group. Supplementary Table 15 contains more details on the 
included observations from each study.
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investigated for either risk factor and risk–outcome pairs evaluated 
for inclusion in the GBD.

Despite the wide-ranging nature of our systematic review, the out-
comes presented here likely remain an under enumeration of the total 
number of health outcomes associated with intimate partner violence 
and childhood sexual abuse. Our literature search identified numerous 
health conditions (such as sexually transmitted infections, substance 
use disorders and high systolic blood pressure) that had fewer than 

three studies and therefore could not be analyzed using the BPRF 
methodology. Also, certain outcomes associated with either risk factor 
may not be captured through longitudinal study designs that were the 
focus of this review (for example, the immediate physical injuries such 
as traumatic brain injuries). We did not identify consequences such as 
these within our review; however, studies drawing on cross-sectional 
surveys that ask survivors about injuries experienced as a consequence 
of violence and high-quality health system databases offer a promising 
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Fig. 2 | These forest plots present estimated mean relative risks, their 95% 
uncertainty intervals and the data points underlying the estimates for five 
outcomes studied in association with childhood sexual abuse and found to 
have a two- or three-star rating of the risk–outcome relationship (alcohol 
use disorders, self-harm, major depressive disorder, anxiety disorders 
and asthma). The shape of the point indicates gender of the sample, and the 
color indicates whether the point was detected and trimmed as an outlier. 
The light blue interval corresponds to the 95% UI incorporating between-
study heterogeneity; the dark blue interval corresponds to the 95% UI without 

between-study heterogeneity. The black vertical dashed line reflects the null RR 
value (one) and the red vertical line is the burden of proof function 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% UI from the included 
study identified on the y axis. We included multiple observations from a single 
study when effects were reported by severity/frequency of exposure and/or 
separately by gender or other subgroups. Supplementary Table 16 provides more 
details on the included observations from each study.
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avenue to quantify these immediate health impacts. The disease burden 
attributable to intimate partner violence and childhood sexual abuse 
may not be fully captured without accounting for these additional 
outcomes and they represent an important area of continued research.

Moreover, we observed a high level of variability in control for 
confounding and strategies for analyzing potential mediating factors 
across the studies that we identified examining the health effects of 
intimate partner violence and childhood sexual abuse. It is likely that 
the health impacts of intimate partner violence and childhood sexual 
abuse exposure are mediated through certain physical health risk 
factors such as high body mass index and smoking, as indicated by our 

descriptive review of studies and existing meta-analyses5. To further 
clarify the pathways between exposure to violence and long-term physi-
cal health outcomes, the use of high-quality, prospective cohorts and 
generation of consensus on appropriate consideration for confound-
ing and/or mediation is needed. Additionally, the interplay between 
adversity and socioeconomic deprivation (a factor not well captured 
in the current literature) and its consequences for long-term health 
should be considered in future analyses169.

The sobering reality remains that violence against women and 
children continues to be a neglected area within global health. In 
addition to highlighting the scale of violence against women and 
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Fig. 3 | These forest plots present estimated mean relative risks, their 95% 
uncertainty intervals and the data points underlying the estimates for five 
outcomes studied in association with childhood sexual abuse and found to 
have a one-star rating of the risk–outcome relationship (diabetes mellitus, 
HIV/AIDS, maternal abortion and miscarriage, sexually transmitted 
infections excluding HIV and drug use disorders). The shape of the point 
indicates the sample gender and the color indicates whether the point was 
detected and trimmed as an outlier. The light blue interval corresponds to 
the 95% UI incorporating between-study heterogeneity; the dark blue interval 

corresponds to the 95% UI without between-study heterogeneity. The black 
vertical dotted line reflects the null RR value (one) and the red vertical line is the 
burden of proof function 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% UI from the included study identified on the y axis. 
We included multiple observations from a single study when effects were 
reported by severity/frequency of exposure and/or separately by gender or 
other subgroups. Supplementary Table 16 provides more details on included 
observations from each study.
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children, our study also highlights the overall dearth of evidence 
on violence against women and children, especially when compared 
to other risk factors such as smoking and high blood pressure. The 
most studied outcome (major depressive disorder) in our analysis 
is supported by 12 studies for intimate partner violence and 26 for 
childhood sexual abuse. In contrast, the most studied outcomes 
for smoking and high blood pressure are each supported by over 75 
studies170,171. A lack of research limits our ability to understand the 
true health impacts of violence; for example, out of all the mental 
health outcomes explored, only one (anorexia nervosa), did not 
have strong enough evidence to support an association with child-
hood sexual abuse. This result likely stems from the low number of 

studies identified and should be interpreted as an important call for 
additional research, especially when considering the evidence of 
an association found for bulimia nervosa, a disorder for which the 
mechanism of an association is plausibly similar. It is also of note that 
the studies identified in our review largely represent populations in 
high-income countries, with a relatively limited number of studies 
identified for either risk factor in low- and middle-income settings. 
To the extent that research funding and research output correspond 
to the level of attention given to a health problem, these patterns 
demonstrate that violence against women and children is grossly 
understudied and its significance is underappreciated. Until it is 
prioritized as an important component of health and well-being, the 
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Fig. 4 | These forest plots present estimated mean relative risks, their 95% 
uncertainty intervals and the data points underlying the estimates for five 
outcomes studied in association with childhood sexual abuse and found to 
have a one- and zero-star rating of the risk–outcome relationship (conduct 
disorder, bulimia nervosa, schizophrenia, ischemic heart disease and 
anorexia nervosa). The shape of the point indicates the sample gender and 
the color indicates whether the point was detected and trimmed as an outlier. 
The light blue interval corresponds to the 95% UI incorporating between-
study heterogeneity; the dark blue interval corresponds to the 95% UI without 

between-study heterogeneity. The black vertical dashed line reflects the null RR 
value (one) and the red vertical line is the burden of proof function 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% UI from the included 
study identified on the y axis. We included multiple observations from a single 
study when effects were reported by severity/frequency of exposure and/or 
separately by gender or other subgroups. Supplementary Table 16 provides more 
details on the included observations from each study.
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evidence base will remain weak and, in turn, it will continue to be a 
neglected global health issue.

While advancing the evidence base on the health impacts of inti-
mate partner violence and childhood sexual abuse is critically impor-
tant, there is also the need to recognize that those experiencing these 
forms of violence will continue presenting to health services globally. 
The health sector provides a window of opportunity to intervene on 
intimate partner violence as it is often the only place outside the home 
women are consulting with others, especially during pregnancy. As 
outlined by the WHO172, interventions to address violence against 
women need to be included as a strategic priority in national health 
policies, with accompanying budget allocations and evidence-based 
clinical protocols to guide healthcare providers in caring for survivors. 
Ample evidence suggests that women welcome being asked by provid-
ers about their experiences of violence, as long as it is conducted in a 
professional manner to avoid traumatization and with referral options 
in place173. For this to take place, screening needs to be integrated at all 
levels of the health sector, including through staff training, clear poli-
cies, coordination among departments planning integrated services 
and effective referrals within the health sector to external services174.

In line with our findings, there is an emerging body of research 
that has demonstrated the impacts of abuse and violence beyond 
associations with mental health to also include physical health con-
ditions. For example, as noted by the American Heart Association, 
there is an urgent need to consider the role of childhood adversity on 
future cardiovascular disease risk among other health conditions118. 
Approaches to mitigate these effects include the adoption of holistic 
and family-orientated programs, which have shown great promise 
in the reduction of risk factors that mediate the pathways (reducing 
inflammation and encouraging smoking cessation) between childhood 
sexual abuse and subsequent disease119–121. In addition to addressing 
specific mediators, another hypothesis is to encourage the adoption 
of approaches that build resilience in survivors, although many such 
approaches require further rigorous evaluation122.

For both intimate partner violence and childhood sexual abuse, 
there remains the need to expand the existing evidence base on what 
works to prevent, as well as treat and support survivors175. Current 
approaches include the development of gender-transformative inter-
ventions that engage men to change violent versions of masculinity and 
power inequity in relationships176 and survivor-centered movements 
such as the Brave movement that bring together prevention, healing 
for victims and justice system reform supporting victims and survi-
vors177. No single factor causes violence and it is imperative to adopt 
multidisciplinary, multifaceted and systems-wide approaches to sup-
port evidence-based interventions to raise awareness, change societal 
norms, provide social and economic empowerment to those at risk 
and promote healthy relationships and adversity-free childhoods175.

The study has some limitations. First, there was considerable 
between-study heterogeneity in definitions of intimate partner vio-
lence and childhood sexual abuse. For example, the GBD defines inti-
mate partner violence as physical and/or sexual violence over the 
lifetime, yet we also included information from studies that report 
on psychological violence and recent experiences (for example, past 
year only) so that we could include all of the available evidence. To 
account for the differences in definition, we introduced study-level 
bias covariates. The bias covariate capturing timing of exposure was 
significant for certain outcomes; for example, patterns in extracted 
data suggest that recent violence exposure may have a greater effect 
on maternal abortion and miscarriage. Potential mechanisms for this 
pattern include the direct physical consequences of violence, associ-
ated abusive behaviors such as reproductive coercion178 and women’s 
decision-making process around terminating a pregnancy179. We did not 
observe significant differences when testing the impact of including 
studies that also measured psychological violence. Yet, psychological 
partner violence likely carries substantial and specific health burdens, 

particularly for mental health. Future work should investigate the 
impacts of each form of intimate partner violence in addition to the 
impact of experiencing its multiple forms simultaneously. Existing 
cross-sectional evidence suggests that combined forms of exposure to 
partner violence are not only more prevalent than singular experiences 
but also more damaging to health180.

A second limitation is our conceptualization of intimate partner 
violence and childhood sexual abuse as dichotomous risks, which col-
lapses the specific effects of the timing, accumulation and frequency 
of experiences of violence into one category. Some studies extracted 
for this analysis attempted to investigate dose–response effects by 
defining exposure by the severity and frequency of acts experienced; 
however, the results of these studies are inconsistent. Additionally, 
most studies did not specifically investigate the impact of exposure tim-
ing on the studied outcomes. For example, commonly used childhood 
sexual abuse indicators (including the GBD definition) define exposure 
as an experience of sexual violence occurring before a specific age (for 
example, 18), and it is not possible to detect the potential impact of 
exposure timing using this type of indicator definition as it collapses 
many potential ages of exposure into a binary category. By drawing 
upon longitudinal and linked datasets, it may be possible in the future 
to estimate the health effects of experiencing more than one type of 
violence, violence at specific developmental periods and violence at 
multiple points in the life course.

The operationalizations of intimate partner violence and child-
hood sexual abuse in the GBD are specific to age, form of violence 
experienced and/or perpetrator identity. Many individuals’ experi-
ences of violence may not neatly fit into these operationalizations (or 
fit simultaneously into multiple categories of abuse) and it is crucial 
to improve the evidence surrounding health impacts of all forms of 
exposure to violence against women and children, including but not 
limited to psychological violence, cyberviolence, stalking, repro-
ductive coercion and more. Future work will begin to investigate the 
health impacts of experiences that extend beyond and/or cross over 
definitions of intimate partner violence against women and childhood 
sexual abuse. Evidence generated from this work will make possible 
both a re-examination of existing case definitions and assessments of 
new forms of violence exposure for inclusion as risk factors into GBD.

Third, in our analyses, we created bias covariates that accounted 
for study-level adjustments to control for age, sex and the number of 
additional confounders (regardless of the identity of the additional 
confounders). We observed a high degree of variability in which con-
founders were measured across the literature and it is possible that 
some covariates should have been included as mediating variables 
rather than used to control for confounding (for example, variables on 
the causal pathway between exposure and outcome, such as depres-
sive symptoms in the relationship between childhood sexual abuse 
and substance use disorders). Due to the relatively low number of 
studies analyzed per risk–outcome pair, it was not feasible for us to 
disentangle how or if included confounders drove differences between 
studies. This is an area that needs further investigation, especially with 
regard to measuring confounding and exposure over time using a life 
course approach.

Finally, given the strong associations with mental health disorders 
found in our analyses, it is important to note that the GBD framework 
(which is used to estimate years of life lost and lived with disability 
attributed to both risk factors) does not reflect differential mortality 
gaps for mental health disorders, except anorexia and bulimia nervosa. 
Premature mortality due to mental disorders can occur through a 
variety of conditions, including self-harm as well as infectious and 
chronic diseases181–183; however, these deaths are assigned to the most 
proximate cause (for example, suicide) within the GBD. It may be pos-
sible in the future to utilize the comparative risk assessment framework 
to quantify mental disorders’ contribution to mortality and more 
completely capture health loss due to mental health conditions and 
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their upstream risk factors, including intimate partner violence and 
childhood sexual abuse.

This systematic review highlights the wide-ranging health con-
sequences associated with intimate partner violence and childhood 
sexual abuse, ultimately informing key steps across the WHO Public 
Health Approach to Violence by advancing estimates of the relative 
risks of selected health outcomes associated with each form of abuse184. 
Intimate partner violence and childhood sexual abuse, which represent 
only a subset of all forms of violence against women and children, not 
only affect individuals but whole societies and economies—as exposure 
to these risk factors increases demands on overstretched health systems 
and perpetuates poverty and gender inequality by constraining educa-
tional attainment and economic productivity of the survivors and their 
families1,185. Although the current research trajectory often creates dis-
tinctions between violence in adulthood and childhood, in light of their 
shared risk factors, co-occurrence and compounding consequences 
across the life course, there is a clear need to examine intimate partner 
violence and childhood sexual abuse in unison15 and in the context of the 
wider health and societal risks of violence against women and children. 
Individuals at risk often fit into several categories (for example, girls 
below age 18 years are subject to the challenges of both intimate part-
ner violence and childhood sexual abuse). Policymakers, practitioners 
and researchers are increasingly shifting to working in both domains 
to encourage a unified approach to detecting and addressing violence 
throughout the life course1. Investing in evidence-based interventions to 
prevent violence against women and children, in all forms, and provide 
appropriate support to survivors will result in both short- and long-term 
gains for individuals, their families and societies overall.

Online content
Any methods, additional references, Nature Portfolio reporting sum-
maries, source data, extended data, supplementary information, 
acknowledgements, peer review information; details of author contri-
butions and competing interests; and statements of data and code avail-
ability are available at https://doi.org/10.1038/s41591-023-02629-5.

References
1. 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).

2. Gender-based violence must be at the heart of global health 
agenda - expert comment. LSHTM https://www.lshtm.ac.uk/ 
newsevents/news/2018/gender-based-violence-must-be-heart- 
global-health-agenda-expert-comment (2018).

3. Watts, C. & Zimmerman, C. Violence against women: global 
scope and magnitude. Lancet 359, 1232–1237 (2002).

4. Sardinha, L., Maheu-Giroux, M., Stöckl, H., Meyer, S. R. & 
García-Moreno, C. Global, regional, and national prevalence 
estimates of physical or sexual, or both, intimate partner violence 
against women in 2018. Lancet 399, 803–813 (2022).

5. Hailes, H. P., Yu, R., Danese, A. & Fazel, S. Long-term outcomes of 
childhood sexual abuse: an umbrella review. Lancet Psychiatry 6, 
830–839 (2019).

6. 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).

7. A Familiar Face: Violence in the Lives of Children and Adolescents 
(United Nations Children’s Fund, 2017); https://resourcecentre.
savethechildren.net/pdf/violence_in_the_lives_of_children_and_
adolescents.pdf

8. Stoltenborgh, M., van Ijzendoorn, M. H., Euser, E. M. & 
Bakermans-Kranenburg, M. J. A global perspective on child sexual 
abuse: meta-analysis of prevalence around the world. Child 
Maltreat. 16, 79–101 (2011).

9. Child maltreatment. World Health Organization https://www.who. 
int/news-room/fact-sheets/detail/child-maltreatment (2022).

10. Murray, C. J. L. et al. Global burden of 87 risk factors in 204 
countries and territories, 1990–2019: a systematic analysis  
for the Global Burden of Disease Study 2019. Lancet 396, 
1223–1249 (2020).

11. Devries, K. M. et al. Intimate partner violence and incident 
depressive symptoms and suicide attempts: a systematic review 
of longitudinal studies. PLoS Med. 10, e1001439 (2013).

12. Devries, K. M. et al. Intimate partner violence victimization 
and alcohol consumption in women: a systematic review and 
meta-analysis. Addiction 109, 379–391 (2014).

13. Gilbert, R. et al. Burden and consequences of child maltreatment 
in high-income countries. Lancet 373, 68–81 (2009).

14. Bellis, M. A. et al. Life course health consequences and associated 
annual costs of adverse childhood experiences across Europe 
and North America: a systematic review and meta-analysis. 
Lancet Public Health 4, e517–e528 (2019).

15. Guedes, A., Bott, S., Garcia-Moreno, C. & Colombini, M. Bridging 
the gaps: a global review of intersections of violence against 
women and violence against children. Glob. Health Action 9, 
31516 (2016).

16. Bidarra, Z. S., Lessard, G. & Dumont, A. Co-occurrence of intimate 
partner violence and child sexual abuse: prevalence, risk factors 
and related issues. Child Abus. Negl. 55, 10–21 (2016).

17. Pearson, I. et al. The co-occurrence of intimate partner violence 
and violence against children: a systematic review on associated 
factors in low- and middle-income countries. Trauma Violence 
Abus. 24, 2097–2114 (2023).

18. Li, S., Zhao, F. & Yu, G. Childhood maltreatment and intimate 
partner violence victimization: a meta-analysis. Child Abus. Negl. 
88, 212–224 (2019).

19. Ayre, J., On, M. L., Webster, K., Gourley, M. & Moon, L. Examination 
of the Burden of Disease of Intimate Partner Violence Against 
Women in 2011: Final Report (ANROWS, 2016).

20. Mokdad, A. H. et al. Global burden of diseases, injuries, and risk 
factors for young people’s health during 1990–2013: a systematic 
analysis for the Global Burden of Disease Study 2013. Lancet 387, 
2383–2401 (2016).

21. Zheng, P. et al. The burden of proof studies: assessing the 
evidence of risk. Nat. Med. 28, 2038–2044 (2022).

22. 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).

23. Suglia, S. F., Duarte, C. S. & Sandel, M. T. Housing quality, housing 
instability, and maternal mental health. J. Urban Health 88, 
1105–1116 (2011).

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

25. Llosa Martínez, S. & Canetti Wasser, A. Depresión e ideación 
suicida en mujeres víctimas de violencia de pareja. Psicol. Conoc 
Soc. 9, 138–160 (2019).

26. Makaroun, L. K., Brignone, E., Rosland, A. M. & Dichter, M. E. 
Association of Health conditions and health service utilization 
with intimate partner violence identified via routine screening 
among middle-aged and older women. JAMA Netw. Open 3, 
e203138 (2020).

27. Ouellet-Morin, I. et al. Intimate partner violence and new-onset 
depression: a longitudinal study of women’s childhood and adult 
histories of abuse. Depress. Anxiety 32, 316–324 (2015).

28. Pico-Alfonso, M. A. et al. The impact of physical, psychological, 
and sexual intimate male partner violence on women’s mental 
health: depressive symptoms, posttraumatic stress disorder, state 
anxiety, and suicide. J. Womens Health 15, 599–611 (2006).

http://www.nature.com/naturemedicine
https://doi.org/10.1038/s41591-023-02629-5
https://www.lshtm.ac.uk/newsevents/news/2018/gender-based-violence-must-be-heart-global-health-agenda-expert-comment
https://www.lshtm.ac.uk/newsevents/news/2018/gender-based-violence-must-be-heart-global-health-agenda-expert-comment
https://www.lshtm.ac.uk/newsevents/news/2018/gender-based-violence-must-be-heart-global-health-agenda-expert-comment
https://resourcecentre.savethechildren.net/pdf/violence_in_the_lives_of_children_and_adolescents.pdf
https://resourcecentre.savethechildren.net/pdf/violence_in_the_lives_of_children_and_adolescents.pdf
https://resourcecentre.savethechildren.net/pdf/violence_in_the_lives_of_children_and_adolescents.pdf
https://www.who.int/news-room/fact-sheets/detail/child-maltreatment
https://www.who.int/news-room/fact-sheets/detail/child-maltreatment


Nature Medicine | Volume 29 | December 2023 | 3243–3258 3254

Article https://doi.org/10.1038/s41591-023-02629-5

29. Taft, A. J., Watson, L. F., Taft, A. J. & Watson, L. F. Depression and 
termination of pregnancy (induced abortion) in a national cohort 
of young Australian women: the confounding effect of women’s 
experience of violence. BMC Public Health 8, 75 (2008).

30. Brown, S. J. et al. Intimate partner violence and maternal mental 
health ten years after a first birth: an Australian prospective 
cohort study of first-time mothers. J. Affect Disord. 262, 247–257 
(2020).

31. 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).

32. Ehrensaft, M. K. et al. 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).

33. 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).

34. 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. Gynaecol. Obstet. 77, 47–54 (2002).

35. 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).

36. Romito, P. et al. Violence in the lives of women in Italy who have 
an elective abortion. Women’s Health Issues 19, 335–343 (2009).

37. Taft, A. J. et al. Factors associated with induced abortion over 
time: secondary data analysis of five waves of the Australian 
Longitudinal Study on Women’s Health. Aust. N. Z. J. Public Health 
43, 137–142 (2019).

38. 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).

39. Abdollahi, F., Abhari, F. R., Delavar, M. A. & Charati, J. Y. 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).

40. 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 Childb. 11, 49 (2011).

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

42. 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).

43. Kouyoumdjian, F. G. et al. Intimate partner violence is associated 
with incident HIV infection in women in Uganda. AIDS 27, 
1331–1338 (2013).

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

45. DeLong, S. M. Intimate Partner Violence and Incident HIV Among 
Adolescent Girls and Young Women in Agincourt Area, South Africa 
(ProQuest Information & Learning, 2019).

46. 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).

47. 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).

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

49. Ackard, D. M., Eisenberg, M. E. & Neumark-Sztainer, D. Long-term 
impact of adolescent dating violence on the behavioral and 
psychological health of male and female youth. J. Pediatr. 151, 
476–481 (2007).

50. Egger, M., Smith, G. D., Schneider, M. & Minder, C. Bias in 
meta-analysis detected by a simple, graphical test. Brit. Med. J. 
315, 629–634 (1997).

51. 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).

52. Cokkinides, V. E., Coker, A. L., Sanderson, M., Addy, C. &  
Bethea, L. Physical violence during pregnancy: maternal 
complications and birth outcomes. Obstet. Gynecol. 93, 
661–666 (1999).

53. Auger N., Low N., Lee G. E., Ayoub A., & Luu T. M. Pregnancy 
outcomes of women hospitalized for physical assault, sexual 
assault, and intimate partner violence. J. Interpers. Violence 37, 
NP11135–NP11135 (2021).

54. Ibrahim, Z. M., Sayed Ahmed, W. A., 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).

55. 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).

56. 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).

57. 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 
66, 139–148 (2005).

58. 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).

59. Gao, W. et al. Impact of current and past intimate partner 
violence on maternal mental health and behaviour at 2 years after 
childbirth: evidence from the Pacific Islands families study. Aust. 
N. Z. J. Psychiatry 44, 174–182 (2010).

60. Dichter, M. E. et al. Disproportionate mental health burden 
associated with past-year intimate partner violence among 
women receiving care in the Veterans Health Administration.  
J. Trauma Stress 30, 555–563 (2017).

61. Rogathi, J. J. et al. Postpartum depression among women  
who have experienced intimate partner violence: a prospective 
cohort study at Moshi, Tanzania. J. Affect. Disord. 218,  
238–245 (2017).

62. Peltzer, K., Rodriguez, V. J., Lee, T. K. & Jones, D. Prevalence of 
prenatal and postpartum depression and associated factors 
among HIV-infected women in public primary care in rural South 
Africa: a longitudinal study. AIDS Care 30, 1372–1379 (2018).

63. Okunola, T. O. et al. Predictors of postpartum depression among 
an obstetric population in South-Western Nigeria. J. Reprod. Infant 
Psychol. 40, 420–432 (2022).

64. McMahon, S., Huang, C.-C., Boxer, P. & Postmus, J. L. The impact 
of emotional and physical violence during pregnancy on maternal 
and child health at one year post-partum. Child. Youth Serv. Rev. 
33, 2103–2011 (2011).

65. Ludermir, A. B., Lewis, G., Valongueiro, S. A., de Araújo, T. V. & 
Araya, R. Violence against women by their intimate partner during 
pregnancy and postnatal depression: a prospective cohort study. 
Lancet 376, 903–910 (2010).

http://www.nature.com/naturemedicine


Nature Medicine | Volume 29 | December 2023 | 3243–3258 3255

Article https://doi.org/10.1038/s41591-023-02629-5

66. Gaillard, A. et al. Predictors of postpartum depression: 
prospective study of 264 women followed during pregnancy and 
postpartum. Psychiatry Res. 215, 341–346 (2014).

67. Fisher, J. et al. Intimate partner violence and perinatal common 
mental disorders among women in rural Vietnam. Int. Health 5, 
29–37 (2013).

68. Chaves, K. et al. Intimate partner violence identified through 
routine antenatal screening and maternal and perinatal health 
outcomes. BMC Pregnancy Childb. 19, 357 (2019).

69. Najman, J. M. et al. Do adversities experienced over the early  
life course predict mental illness and substance use behaviour  
in adulthood: a birth cohort study. J. Psychiatr. Res. 155,  
542–549 (2022).

70. Sartor, C. E. et al. Childhood sexual abuse and the course of 
alcohol dependence development: findings from a female twin 
sample. Drug Alcohol Depend. 89, 139–144 (2007).

71. Nelson, E. C. et al. Association between self-reported childhood 
sexual abuse and adverse psychosocial outcomes: results from a 
twin study. Arch. Gen. Psychiatry 59, 139–145 (2002).

72. Cutajar, M. C. et al. Psychopathology in a large cohort of sexually 
abused children followed up to 43 years. Child Abus. Negl. 34, 
813–822 (2010).

73. Kendler, K. S. et al. Childhood sexual abuse and adult psychiatric 
and substance use disorders in women: an epidemiological and 
cotwin control analysis. Arch. Gen. Psychiatry 57, 953–959 (2000).

74. Dinwiddie, S. et al. Early sexual abuse and lifetime 
psychopathology: a co-twin-control study. Psychol. Med. 30, 
41–52 (2000).

75. Fergusson, D. M., Horwood, L. J. & Lynskey, M. T. Childhood sexual 
abuse and psychiatric disorder in young adulthood: II. Psychiatric 
outcomes of childhood sexual abuse. J. Am. Acad. Child Adolesc. 
Psychiatry 35, 1365–1374 (1996).

76. Fenton, M. C. et al. Combined role of childhood maltreatment, 
family history, and gender in the risk for alcohol dependence. 
Psychol. Med. 43, 1045–1057 (2013).

77. Borges, G., Benjet, C., Orozco, R. & Medina-Mora, M. E. Traumatic 
life-events and alcohol and drug use disorders among Mexican 
adolescents: bidirectional associations over 8 years. Drug Alcohol 
Depend. 228, 109051 (2021).

78. Roustit, C. et al. Exposure to interparental violence and 
psychosocial maladjustment in the adult life course: advocacy  
for early prevention. J. Epidemiol. Community Health 63,  
563–568 (2009).

79. Banyard, V. L., Williams, L. M. & Siegel, J. A. Childhood sexual 
abuse: a gender perspective on context and consequences.  
Child Maltreat. 9, 223–238 (2004).

80. Bentivegna, F. & Patalay, P. The impact of sexual violence in 
mid-adolescence on mental health: a UK population-based 
longitudinal study. Lancet Psychiatry 9, 874–883 (2022).

81. Brown, J., Cohen, P., Johnson, J. G. & Smailes, E. M. Childhood 
abuse and neglect: specificity of effects on adolescent and young 
adult depression and suicidality. J. Am. Acad. Child Adolesc. 
Psychiatry 38, 1490–1496 (1999).

82. Chen, J. et al. Childhood sexual abuse and the development 
of recurrent major depression in Chinese women. PLoS ONE 9, 
e87569 (2014).

83. Dube, S. R. et al. Long-term consequences of childhood sexual 
abuse by gender of victim. Am. J. Prev. Med. 28, 430–438 (2005).

84. Enns, M. W. et al. Childhood adversities and risk for suicidal 
ideation and attempts: a longitudinal population-based study. 
Psychol. Med. 36, 1769–1778 (2006).

85. Guiney, H. et al. Childhood sexual abuse and pervasive problems 
across multiple life domains: findings from a five-decade study. 
Dev. Psychopathol. https://doi.org/10.1017/S0954579422001146 
(2022).

86. Kisely, S., Strathearn, L. & Najman, J. M. Self-reported and 
agency-notified child abuse as contributors to suicidal behaviour 
in a population-based birth cohort study at 30-year-follow- 
up. Child. Maltreat. https://doi.org/10.1177/10775595221127923 
(2022).

87. Mullen, P. E., Martin, J. L., Anderson, J. C., Romans, S. E. & 
Herbison, G. P. The long-term impact of the physical, emotional, 
and sexual abuse of children: a community study. Child Abus. 
Negl. 20, 7–21 (1996).

88. Rajapakse, T. et al. Childhood adversity and self-poisoning:  
a hospital case control study in Sri Lanka. PLoS ONE 15,  
e0242437 (2020).

89. Thompson, M. P., Kingree, J. B. & Lamis, D. Associations of adverse 
childhood experiences and suicidal behaviors in adulthood in a 
US nationally representative sample. Child Care Health Dev. 45, 
121–128 (2019).

90. Xavier Hall, C. D., Moran, K., Newcomb, M. E. & Mustanski, B. Age 
of occurrence and severity of childhood sexual abuse: impacts on 
health outcomes in men who have sex with men and transgender 
women. J. Sex. Res. 58, 763–774 (2021).

91. Andrews, B., Valentine, E. R. & Valentine, J. D. Depression and 
eating disorders following abuse in childhood in two generations 
of women. Br. J. Clin. Psychol. 34, 37–52 (1995).

92. Bifulco, A., Brown, G. W. & Adler, Z. Early sexual abuse and clinical 
depression in adult life. Br. J. Psychiatry 159, 115–122 (1991).

93. Chapman, D. P. et al. Adverse childhood experiences and  
the risk of depressive disorders in adulthood. J. Affect Disord. 82, 
217–225 (2004).

94. Cheasty, M., Clare, A. W. & Collins, C. Relation between sexual 
abuse in childhood and adult depression: case-control study.  
Brit. Med. J. 316, 198–201 (1998).

95. Cohen, P., Brown, J. & Smaile, E. Child abuse and neglect and  
the development of mental disorders in the general population. 
Dev. Psychopathol. 13, 981–999 (2001).

96. Comijs, H. C. et al. Childhood abuse in late-life depression.  
J. Affect. Disord. 147, 241–246 (2013).

97. Copeland, W. E. et al. Association of childhood trauma exposure 
with adult psychiatric disorders and functional outcomes. JAMA 
Netw. Open 1, e184493 (2018).

98. Ebert, D. D. et al. Prediction of major depressive disorder onset in 
college students. Depress. Anxiety 36, 294–304 (2019).

99. Fergusson, D. M., Boden, J. M. & Horwood, L. J. Exposure to 
childhood sexual and physical abuse and adjustment in early 
adulthood. Child Abus. Negl. 32, 607–619 (2008).

100. Gallo, E. A. G. et al. Childhood maltreatment preceding 
depressive disorder at age 18 years: a prospective Brazilian birth 
cohort study. J. Affect. Disord. 217, 218–224 (2017).

101. Houtepen, L. C. et al. Associations of adverse childhood 
experiences with educational attainment and adolescent health 
and the role of family and socioeconomic factors: a prospective 
cohort study in the UK. PLoS Med. 17, e1003031 (2020).

102. Hovens, J. G., Giltay, E. J., Spinhoven, P., van Hemert, A. M. & 
Penninx, B. W. Impact of childhood life events and childhood 
trauma on the onset and recurrence of depressive and anxiety 
disorders. J. Clin. Psychiatry 76, 931–938 (2015).

103. Jaffee, S. R. et al. Differences in early childhood risk factors for 
juvenile-onset and adult-onset depression. Arch. Gen. Psychiatry 
59, 215–222 (2002).

104. Kisely, S., Strathearn, L., Mills, R. & Najman, J. M. A comparison 
of the psychological outcomes of self-reported and 
agency-notified child abuse in a population-based birth cohort at 
30-year-follow-up. J. Affect. Disord. 280, 167–172 (2021).

105. Ratner, P. A. et al. Non-consensual sex experienced by men who 
have sex with men: prevalence and association with mental 
health. Patient Educ. Couns. 49, 67–74 (2003).

http://www.nature.com/naturemedicine
https://doi.org/10.1017/S0954579422001146
https://doi.org/10.1177/10775595221127923


Nature Medicine | Volume 29 | December 2023 | 3243–3258 3256

Article https://doi.org/10.1038/s41591-023-02629-5

106. Su, Y. Y. et al. To what extent do social support and mastery 
mediate the association between childhood maltreatment and 
depression? A sequential causal mediation analysis. Epidemiol. 
Psychiatr. Sci. 31, e77 (2022).

107. Widom, C. S., DuMont, K. & Czaja, S. J. A prospective 
investigation of major depressive disorder and comorbidity in 
abused and neglected children grown up. Arch. Gen. Psychiatry 
64, 49–56 (2007).

108. Wise, L. A., Zierler, S., Krieger, N. & Harlow, B. L. Adult onset 
of major depressive disorder in relation to early life violent 
victimisation: a case-control study. Lancet 358, 881–887 (2001).

109. Xiao, Y. et al. Childhood maltreatment and depressive disorders 
in Chinese children and adolescents: a population-based 
case-control study. Asian J. Psychiatr. 78, 103312 (2022).

110. Zinzow, H. M. et al. Prevalence and risk of psychiatric disorders as a 
function of variant rape histories: results from a national survey of 
women. Soc. Psychiatry Psychiatr. Epidemiol. 47, 893–902 (2012).

111. Fujiwara, T. & Kawakami, N. Association of childhood adversities 
with the first onset of mental disorders in Japan: results from 
the World Mental Health Japan, 2002-2004. J. Psychiatr. Res 45, 
481–487 (2011).

112. Raposo, S. M., Mackenzie, C. S., Henriksen, C. A. & Afifi, T. O. Time 
does not heal all wounds: older adults who experienced childhood 
adversities have higher odds of mood, anxiety, and personality 
disorders. Am. J. Geriatr. Psychiatry 22, 1241–1250 (2014).

113. ten Have, M. et al. Childhood maltreatment, vulnerability 
characteristics and adult incident common mental disorders: 
3-year longitudinal data among >10,000 adults in the general 
population. J. Psychiatr. Res. 113, 199–207 (2019).

114. Widom, C. S. Posttraumatic stress disorder in abused and 
neglected children grown up. Am. J. Psychiatry 156,  
1223–1229 (1999).

115. Abajobir, A. A. et al. The association between substantiated 
childhood maltreatment, asthma and lung function: a prospective 
investigation. J. Psychosom. Res. 101, 58–65 (2017).

116. Coogan, P. F. et al. Abuse during childhood and adolescence and 
risk of adult-onset asthma in African American women. J. Allergy 
Clin. Immunol. 131, 1058–1063 (2013).

117. Han, Y.-Y., Yan, Q., Chen, W. & Celedón, J. C. Child maltreatment, 
anxiety and depression, and asthma among British adults in the 
UK Biobank. Eur. Respir. J. 60, 2103160 (2022).

118. Kascakova, N. et al. Associations of childhood trauma with 
long-term diseases and alcohol and nicotine use disorders in 
Czech and Slovak representative samples. BMC Public Health 22, 
1769 (2022).

119. Thomas, C., Hyppönen, E. & Power, C. Obesity and type 2 diabetes 
risk in midadult life: the role of childhood adversity. Pediatrics 121, 
e1240–e1249 (2008).

120. Shields, M. E. et al. Childhood maltreatment as a risk factor for 
diabetes: findings from a population-based survey of Canadian 
adults. BMC Public Health 16, 879 (2016).

121. Seid, A. M., Mishra, G. D. & Dobson, A. J. The association  
between childhood sexual abuse and historical intimate partner 
violence with body mass index and diabetes: evidence from the 
Australian Longitudinal Study on Women’s Health. Prev. Med. 161, 
107134 (2022).

122. Rich-Edwards, J. W. et al. Abuse in childhood and adolescence as 
a predictor of type 2 diabetes in adult women. Am. J. Prev. Med. 
39, 529–536 (2010).

123. Monnat, S. M. & Chandler, R. F. Long-term physical health 
consequences of adverse childhood experiences. Sociol. Q. 56, 
723–752 (2015).

124. Duncan, A. E. et al. Associations between body mass index, 
post-traumatic stress disorder, and child maltreatment in young 
women. Child Abus. Negl. 45, 154–162 (2015).

125. 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).

126. Widom, C. S., Czaja, S. J., Bentley, T. & Johnson, M. S. A prospective  
investigation of physical health outcomes in abused and 
neglected children: new findings from a 30-year follow-up. Am. J. 
Public Health 102, 1135–1144 (2012).

127. Naicker S. N. et al. The long-term health and human capital 
consequences of adverse childhood experiences in the birth to 
thirty cohort: single, cumulative, and clustered adversity. Int. J. 
Env. Res. Public Health 19, 1799 (2022).

128. Mimiaga, M. J. et al. Childhood sexual abuse is highly  
associated with HIV risk-taking behavior and infection among 
MSM in the EXPLORE Study. J. Acquir. Immune Defic. Syndr. 51, 
340–348 (2009).

129. Wilson, H. W. & Widom, C. S. Sexually transmitted diseases 
among adults who had been abused and neglected as  
children: a 30-year prospective study. Am. J. Public Health 99, 
S197–S203 (2009).

130. Haydon, A. A., Hussey, J. M. & Halpern, C. T. Childhood abuse and 
neglect and the risk of STDs in early adulthood. Perspect. Sex. 
Reprod. Health 43, 16–22 (2011).

131. van Roode, T., Dickson, N., Herbison, P. & Paul, C. Child sexual 
abuse and persistence of risky sexual behaviors and negative 
sexual outcomes over adulthood: findings from a birth cohort. 
Child Abus. Negl. 33, 161–172 (2009).

132. Kerkar, S., Shankar, A., Boynton-Jarrett, R. & Harville, E. W. 
Adverse childhood experiences are associated with miscarriage 
in adulthood: the GROWH study. Matern. Child Health J. 25, 
479–486 (2021).

133. Fortin-Langelier, E. et al. A matched cohort study of the 
association between childhood sexual abuse and teenage 
pregnancy. J. Adolesc. Health 65, 384–389 (2019).

134. Demakakos, P., Linara-Demakakou, E. & Mishra, G. D. Adverse 
childhood experiences are associated with increased risk of 
miscarriage in a national population-based cohort study in 
England. Hum. Reprod. 35, 1451–1460 (2020).

135. Abajobir, A. A., Kisely, S., Williams, G., Strathearn, L. & Najman, J. M.  
Risky sexual behaviors and pregnancy outcomes in young 
adulthood following substantiated childhood maltreatment: 
findings from a prospective birth cohort study. J. Sex. Res. 55, 
106–119 (2018).

136. Conroy, E., Degenhardt, L., Mattick, R. P. & Nelson, E. C. Child 
maltreatment as a risk factor for opioid dependence: comparison 
of family characteristics and type and severity of child 
maltreatment with a matched control group. Child Abus. Negl. 
33, 343–352 (2009).

137. Duncan, A. E. et al. The association between cannabis abuse 
and dependence and childhood physical and sexual abuse: 
evidence from an offspring of twins design. Addiction 103, 
990–997 (2008).

138. Huang, S. et al. The long-term effects of childhood  
maltreatment experiences on subsequent illicit drug use and 
drug-related problems in young adulthood. Addict. Behav. 36, 
95–102 (2011).

139. Kalichman, S. C. et al. Unwanted sexual experiences and 
sexual risks in gay and bisexual men: associations among 
revictimization, substance use, and psychiatric symptoms.  
J. Sex. Res. 38, 1–9 (2001).

140. Kaukinen, C. & Demaris, A. Age at first sexual assault and  
current substance use and depression. J. Interpers. Violence 20, 
1244–1270 (2005).

141. Nelson, E. C. et al. Childhood sexual abuse and risks for licit and 
illicit drug-related outcomes: a twin study. Psychol. Med. 36, 
1473–1483 (2006).

http://www.nature.com/naturemedicine


Nature Medicine | Volume 29 | December 2023 | 3243–3258 3257

Article https://doi.org/10.1038/s41591-023-02629-5

142. Sweet, T., Polansky, M. & Welles, S. L. Mediation of HIV/STI risk by 
mental health disorders among persons living in the United States 
reporting childhood sexual abuse. J. Acquir. Immune Defic. Syndr. 
62, 81–89 (2013).

143. Tanaka, M., Afifi, T. O., Wathen, C. N., Boyle, M. H. & MacMillan, H. L.  
Evaluation of sex differences in health-related quality of life 
outcomes associated with child abuse: results from the Ontario 
Child Health Study. Epidemiol. Psychiatr. Sci. 24, 353–363 (2015).

144. Tonmyr, L. & Shields, M. Childhood sexual abuse and substance 
abuse: a gender paradox? Child Abus. Negl. 63, 284–294 (2017).

145. Talmon A. & Widom C. S. Childhood maltreatment and eating 
disorders: a prospective investigation. Child. Maltreat. 27,  
88–99 (2022).

146. Sanci, L. et al. Childhood sexual abuse and eating disorders in 
females: findings from the Victorian Adolescent Health Cohort 
Study. Arch. Pediatr. Adolesc. Med. 162, 261–267 (2008).

147. Paraventi, F., de Medeiros Claudino, A., Morgan, C. M. & de Jesus 
Mari, J. Estudo de caso controle para avaliar o impacto do abuso 
sexual infantil nos transtornos alimentares. Rev. Psiquiatr Cl.ín São 
Paulo 38, 222–226 (2011).

148. Murphy, S., McElroy, E., Elklit, A., Shevlin, M. & Christoffersen, M. 
Child maltreatment and psychiatric outcomes in early adulthood. 
Child Abus. Rev. 29, 365–378 (2020).

149. Mansueto, G. & Faravelli, C. Stressful life events and psychosis: 
gender differences. Stress Health J. Int. Soc. Investig. Stress 38, 
19–30 (2022).

150. Mall, S. et al. The relationship between childhood trauma  
and schizophrenia in the genomics of schizophrenia in the  
Xhosa people (SAX) study in South Africa. Psychol. Med. 50, 
1570–1577 (2020).

151. Chatziioannidis, S. et al. The role of attachment anxiety in the 
relationship between childhood trauma and schizophrenia- 
spectrum psychosis. Psychiatry Res. 276, 223–231 (2019).

152. Dong, M. et al. Insights into causal pathways for ischemic heart 
disease: adverse childhood experiences study. Circulation 110, 
1761–1766 (2004).

153. Laporte, L. & Guttman, H. Abusive relationships in families of 
women with borderline personality disorder, anorexia nervosa 
and a control group. J. Nerv. Ment. Dis. 189, 522–531 (2001).

154. Williamson, D. F., Thompson, T. J., Anda, R. F., Dietz, W. H. &  
Felitti, V. Body weight and obesity in adults and self-reported 
abuse in childhood. Int. J. Obes. Relat. Metab. Disord. 26, 
1075–1082 (2002).

155. Smith, H. A. et al. Sexual abuse, sexual orientation, and obesity in 
women. J. Womens Health 19, 1525–1532 (2010).

156. Rohde, P. et al. Associations of child sexual and physical abuse 
with obesity and depression in middle-aged women. Child Abus. 
Negl. 32, 878–887 (2008).

157. Power, C., Pinto Pereira, S. M. & Li, L. Childhood maltreatment and 
BMI trajectories to mid-adult life: follow-up to age 50 y in a British 
birth cohort. PLoS ONE 10, e0119985 (2015).

158. Kisely S., Siskind D., Scott J. G. & Najman J. M. Self-reported child 
maltreatment and cardiometabolic risk in 30-year-old adults. 
Intern. Med. J. 53, 1121–1130 (2023).

159. Fuemmeler, B. F., Dedert, E., McClernon, F. J. & Beckham, J. C.  
Adverse childhood events are associated with obesity and 
disordered eating: results from a US population-based survey of 
young adults. J. Trauma Stress 22, 329–333 (2009).

160. Campbell, J., Walker, R. & Egede, L. Associations between adverse 
childhood experiences, high-risk behaviors, and morbidity in 
adulthood. Am. J. Prev. Med. 50, 344–352 (2016).

161. Boynton-Jarrett, R., Rosenberg, L., Palmer, J. R., Boggs, D. A. & 
Wise, L. A. Child and adolescent abuse in relation to obesity 
in adulthood: the Black Women’s Health Study. Pediatrics 130, 
245–253 (2012).

162. Nichols, H. B. & Harlow, B. L. Childhood abuse and risk of smoking 
onset. J. Epidemiol. Community Health 58, 402–406 (2004).

163. Jun, H. J. et al. Child abuse and smoking among young women: 
the importance of severity, accumulation, and timing. J. Adolesc. 
Health 43, 55–63 (2008).

164. Anda, R. F. et al. Adverse childhood experiences and smoking 
during adolescence and adulthood. JAMA 282, 1652–1658 (1999).

165. Valério, I. D., Soares, A. L. G., Menezes, A. M. B., Wehrmeister, 
F. C. & Gonçalves, H. Child maltreatment and substances use 
throughout adolescence and adulthood: data from a Brazilian 
Birth Cohort. Child Abus. Negl. 131, 105766 (2022).

166. Parrish, C. et al. Childhood adversity and adult onset of 
hypertension and heart disease in São Paulo, Brazil. Prev. Chronic 
Dis. 10, E205 (2013).

167. Goodwin, R. D. & Stein, M. B. Association between childhood 
trauma and physical disorders among adults in the United States. 
Psychol. Med. 34, 509–520 (2004).

168. Gooding, H. C. et al. Child maltreatment and blood pressure in 
young adulthood. Child Abus. Negl. 38, 1747–1754 (2014).

169. Chandan, J. S. et al. Exploration of trends in the incidence and 
prevalence of childhood maltreatment and domestic abuse 
recording in UK primary care: a retrospective cohort study using 
‘the health improvement network’ database. BMJ Open 10, 
e036949 (2020).

170. 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).

171. Dai, X. et al. Health effects associated with smoking: a burden of 
proof study. Nat. Med. 28, 2045–2055 (2022).

172. Addressing Violence Against Women in Health and Multisectoral 
Policies: A Global Status Report (WHO, 2021).

173. Ramsay, J., Richardson, J., Carter, Y. H., Davidson, L. L. & Feder, G.  
Should health professionals screen women for domestic 
violence? Systematic review. Brit. Med. J. 325, 314 (2002).

174. Colombini, M., Mayhew, S. & Watts, C. Health-sector responses  
to intimate partner violence in low- and middle-income settings:  
a review of current models, challenges and opportunities.  
Bull. World Health Organ. 86, 635–642 (2008).

175. What Works. Home  https://www.whatworks.co.za/(2019).
176. Equimundo. Our Work - Prevention of Violence https://www. 

equimundo.org/our-work-prevention-of-violence/(accessed April 
2023).

177. Brave Movement. Home https://www.bravemovement.org/ (2023).
178. Silverman, J. G. & Raj, A. Intimate partner violence and 

reproductive coercion: global barriers to women’s reproductive 
control. PLoS Med. 11, e1001723 (2014).

179. Hall, M., Chappell, L. C., Parnell, B. L., Seed, P. T. & Bewley, S. 
Associations between Intimate partner violence and termination 
of pregnancy: a systematic review and meta-analysis. PLoS Med. 
11, e1001581 (2014).

180. Potter, L. C., Morris, R., Hegarty, K., García-Moreno, C. & Feder, G. 
Categories and health impacts of intimate partner violence in the 
World Health Organization multi-country study on women’s health 
and domestic violence. Int. J. Epidemiol. 50, 652–662 (2021).

181. GBD 2019 Mental Disorders Collaborators. Global, regional, and 
national burden of 12 mental disorders in 204 countries and 
territories, 1990-2019: a systematic analysis for the Global Burden 
of Disease Study 2019. Lancet Psychiatry 9, 137–150 (2022).

182. Plana-Ripoll, O. et al. A comprehensive analysis of mortality- 
related health metrics associated with mental disorders:  
a nationwide, register-based cohort study. Lancet 394,  
1827–1835 (2019).

183. Walker, E. R., McGee, R. E. & Druss, B. G. Mortality in mental 
disorders and global disease burden implications: a systematic 
review and meta-analysis. JAMA Psychiatry 72, 334–341 (2015).

http://www.nature.com/naturemedicine
https://www.whatworks.co.za/
https://www.equimundo.org/our-work-prevention-of-violence/
https://www.equimundo.org/our-work-prevention-of-violence/
https://www.bravemovement.org


Nature Medicine | Volume 29 | December 2023 | 3243–3258 3258

Article https://doi.org/10.1038/s41591-023-02629-5

184. Violence Prevention Alliance approach. WHO https://www.who. 
int/groups/violence-prevention-alliance/approach (accessed 
April 2023).

185. Duvvury, N., Callan, A., Carney, P. & Raghavendra, S. Intimate 
Partner Violence: Economic Costs and Implications for Growth and 
Development (World Bank, 2013).

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 license, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons license 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 license, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2023

1Institute for Health Metrics and Evaluation, University of Washington, Seattle, WA, USA. 2Department of Applied Mathematics, University of Washington, 
Seattle, WA, USA. 3Department of Health Metrics Sciences, School of Medicine, University of Washington, Seattle, WA, USA. 4School of Medicine, The 
Pontifical Catholic University of Chile, Santiago, Chile. 5School of Nursing and Health Studies, University of Miami, Coral Gables, FL, USA. 6Fondation 
Botnar, Basel, Switzerland. 7Partnership for Maternal, Newborn and Child Health, Geneva, Switzerland. 8McGill University, Montreal, Quebec, Canada. 
9Warwick Medical School, University of Warwick, Coventry, UK. 10Institute of Applied Health Research, University of Birmingham, Birmingham, UK. 
11Department of Epidemiology, Federal University of Pelotas, Pelotas, Brazil. 12Human Development and Violence Research Center, Federal University of 
Pelotas, Pelotas, Brazil. 13Federal University of Minas Gerais, Belo Horizonte, Brazil. 14Institute for the Advanced Study of the Americas, University of Miami, 
Coral Gables, FL, USA. 15Center on Gender Equity and Health, UC San Diego School of Medicine, San Diego, CA, USA. 16Vital Strategies, New York,  
NY, USA. 17Institute of Medical Information Processing, Biometry and Epidemiology (IBE), Ludwig-Maximilians-University Munich, Munich, Germany. 
18These authors jointly supervised this work: Nicholas Metheny, Joht Singh Chandan, Emmanuela Gakidou.  e-mail: Gakidou@uw.edu

Cory N. Spencer    1, Mariam Khalil1, Molly Herbert1, Aleksandr Y. Aravkin1,2, Alejandra Arrieta1,3, María Jose Baeza4,5, 
Flavia Bustreo6,7, Jack Cagney    1, Renzo J. C. Calderon-Anyosa8, Sinclair Carr1, Jaidev Kaur Chandan9,10, 
Carolina V. N. Coll11,12, Fabiana Martins Dias de Andrade13, Gisele N. de Andrade    13, Alexandra N. Debure    5, 
Luisa S. Flor    1,3, Ben Hammond10, Simon I. Hay    1,3, Felicia N. Knaul    14, Rachel Q. H. Lim10, Susan A. McLaughlin1, 
Sonica Minhas10, Jasleen K. Mohr10, Erin C. Mullany1, Christopher J. L. Murray    1,3, Erin M. O’Connell1, 
Vedavati Patwardhan1,15, Sofia Reinach    16, Dalton Scott    5, Reed J. D. Sorenson1, Caroline Stein1,3, Heidi Stöckl    17, 
Aisha Twalibu1,3, Nádia Vasconcelos13, Peng Zheng1,3, Nicholas Metheny5,18, Joht Singh Chandan    10,18 & 
Emmanuela Gakidou    1,3,18 

http://www.nature.com/naturemedicine
https://www.who.int/groups/violence-prevention-alliance/approach
https://www.who.int/groups/violence-prevention-alliance/approach
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:Gakidou@uw.edu
http://orcid.org/0000-0001-6897-3157
http://orcid.org/0000-0002-4191-8702
http://orcid.org/0000-0003-0433-8351
http://orcid.org/0009-0005-3125-2248
http://orcid.org/0000-0002-6888-512X
http://orcid.org/0000-0002-0611-7272
http://orcid.org/0000-0002-0512-4788
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/0000-0002-9561-5141
http://orcid.org/0000-0002-8992-591X


Nature Medicine

Article https://doi.org/10.1038/s41591-023-02629-5

Methods
Overview
This study used the BPRF methodology to estimate the risk of health 
outcomes in association with exposure to intimate partner violence 
and childhood sexual abuse and to assess the strength of evidence 
underlying these relationships. The BPRF approach was developed 
by Zheng and colleagues21 and employs a meta-analytic tool, MR–BRT 
(meta-regression–Bayesian, regularized, trimmed) to estimate rela-
tive risks and uncertainty estimates that incorporate between-study 
heterogeneity. This approach has previously been used to evaluate the 
health impacts of multiple risk factors, including smoking and red meat 
consumption. In this study, we apply the approach to intimate partner 
violence and childhood sexual abuse, modeled as dichotomous risk 
factors, via six main analytical steps: (1) systematically reviewing the 
literature and extracting data from identified studies; (2) estimating 
a pooled relative risk comparing the risk of health outcomes to indi-
viduals exposed to the selected risk factor relative to non-exposed 
individuals; (3) evaluating and adjusting for systematic sources of 
bias within input studies; (4) estimating between-study heterogeneity 
while accounting for within-study correlations and incorporating this 
estimate into uncertainty intervals; (5) detecting potential publication 
bias using Egger’s regression test; and (6) estimating the BPRF, defined 
as the fifth quantile estimate of the risk closest to the null estimate and 
corresponding ROS.

We applied the BPRF methodology to risk–outcome relationships 
for which we identified at least three studies in the scientific literature. 
We estimated relative risks and BPRF and ROS values for each risk– 
outcome pair using all identified studies in a single model and gener-
ated results that were not location- or age-specific. For intimate partner 
violence, our models are specific to women. For childhood sexual 
abuse, our estimates reflect both men and women, drawing upon all 
available data regardless of how or if the input study collected and 
reported data by sex or gender.

We followed the PRISMA guidelines186 through all stages of this 
study (Supplementary Information 3.1). This study complies with the 
Guidelines on Accurate and Transparent Health Estimates Reporting 
(GATHER) recommendations187 (Supplementary Information 3.2). 
The study was approved by the University of Washington Institutional 
Review Board (study no. 9060), and the systematic review approach 
was registered in PROSPERO (CRD42022299831). We have previously 
published our review protocol188.

Systematic review
Our systematic review process took place within a larger pro-
ject that aimed to identify and synthesize all available data on the 
health impacts of exposure to any form of violence against women, 
gender-based violence (GBV) and violence against children (VAC) and 
young people, which included intimate partner violence and child-
hood sexual abuse188. In turn, our research forms part of the efforts of 
the Lancet Commission on Gender-based Violence and Maltreatment 
of Young People and specifically the workstream focused on better 
measuring the epidemiological profile and the need for action based 
on the health consequences of interpersonal violence against women 
and children1.

We systematically searched seven databases (PubMed, Embase, 
CINAHL, PsycINFO, Global Index Medicus, Cochrane and Web of Sci-
ence Core Collection) for all relevant studies published between 1 Janu-
ary 1970 and 30 September 2021. We started our searches in the year 
1970, in keeping with the start of most literature databases, improved 
quality of scientific literature and the standard approach to systematic 
review searching within the GBD. As of 15 February 2023, searches were 
updated to incorporate articles published and/or added to databases 
between 30 September and 31 January 2023. Our systematic review 
of the health implications followed the PRISMA guidelines186 and was 
conducted in line with our previously published protocol (PROSPERO, 

CRD42022299831)188. Our search strings are reported in Supplementary 
Information 4.1 and have been previously published188.

In brief, our search strategy incorporated keyword and controlled 
vocabulary restrictions corresponding to (1) violence exposure; (2) 
study design and type; (3) measures of association and/or risk; and (4) 
publication year. Searches were not restricted to predetermined health 
outcomes in an effort to identify and extract all literature reporting 
on an association between GBV and/or VAC and health. During article 
screening and selection, we drew upon definitions of health outcomes 
from the cause, injury and risk factor case definitions used by the GBD 
study10,189. While we identified and extracted studies reporting on a 
variety of GBV and VAC case definitions, in the present study we report 
only results from studies that described exposure to intimate partner 
violence and/or childhood sexual abuse. We define intimate partner 
violence and childhood sexual abuse according to the GBD study case 
definitions: lifetime prevalence of physical and/or sexual violence by a 
current or former intimate partner since age 15 and lifetime prevalence 
of intercourse or other contact abuse (fondling or other sexual touch-
ing) when aged 15 years or younger in which the contact was unwanted 
or perpetrator was 5+ years older than the victim, for intimate partner 
violence and childhood sexual abuse, respectively.

We utilized the systematic review software Covidence to man-
age our review process, including the automated de-duplication 
of search results across different databases. Our inclusion criteria 
were case–control, cohort or case–crossover studies conducted in 
participant groups likely to be generalizable and reporting a relative 
measure of association or number of cases and non-cases among 
exposed groups (defined as any individual who has experienced a 
form of intimate partner violence and/or childhood sexual abuse 
throughout the lifetime) versus non-exposed comparators. Our 
exclusion criteria included cross-sectional, ecological, case series or 
case studies; studies conducted in subgroups identified via a shared 
characteristic associated with the exposure and/or outcome under 
study; studies that reported only aggregate measure of exposure 
combining violence exposure with other, non-eligible exposures; 
and studies missing essential data (effect sizes and/or appropriate 
uncertainty information; Supplementary Information 4.2). Studies 
reporting cross-sectional designs were accepted only when exposure 
ascertainment was retrospective, ensuring that exposure preceded 
the current health outcomes being evaluated.

We used the above-described criteria to title and abstract screen 
67,221 identified articles. Each review step (title/abstract screening, 
full-text screening and data extraction) began with consensus-building 
exercises across the review team. After training and consensus-building, 
the first two-thirds of titles/abstracts were reviewed by two independ-
ent reviewers, with conflicts resolved by project leaders. Upon confir-
mation of a low rate of total conflicts (<5% of screened), the remainder 
of titles/abstracts were single screened. Non-English articles were 
screened by reviewers with proficiency in the language. Studies that 
met inclusion criteria during title/abstract screening (n = 4,379) were 
full-text screened and excluded if found to meet any exclusion criteria. 
Two independent reviewers full-text screened 10% of articles, with 
conflicts resolved by project leads. Upon confirming a low conflict rate 
(<5%), the remaining 90% of articles were single screened. In total, we 
accepted and extracted 496 articles reporting on health impacts of any 
form of GBV and/or VAC.

We supported our primary search results by identifying and 
citation searching systematic reviews/meta-analyses for additional 
references (Supplementary Information 4.3). Briefly, we screened 
systematic reviews/meta-analyses according to our review criteria 
and categorized included reviews by risk–outcome pair. We selected 
the highest-quality systematic review (determined based on recency, 
journal impact factor, adherence to PRISMA and GATHER guidelines 
and quality of search strategy) per risk–outcome pair to citation search. 
Extracted citations (n = 1,202) were cross-referenced against studies 
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screened in our review, and newly identified articles (n = 584) were 
screened according to our review criteria, resulting in an additional 
38 articles accepted for extraction.

In summary, these data formed the larger pool of studies from 
which we drew the inputs for the present investigation, which assessed 
studies measuring intimate partner violence (n = 57) or childhood 
sexual abuse (n = 172) specifically. All articles were extracted using 
a modified Covidence v.2.0 extraction template (Supplementary  
Table 20). Variables collected during data extraction corresponded to 
study characteristics; population and sample characteristics; exposure 
and outcome assessment; and effect sizes and uncertainty estimates. 
Our extraction procedure included collecting standardized informa-
tion on sources of potential bias within studies, discussed further in 
our evaluation of publication bias methods section.

Data selection
Drawing upon all extracted studies, we identified health outcomes for 
which at least three studies were identified with a comparable exposure 
and outcome definition. Health outcomes were defined according 
to GBD reference and accepted alternate reference definitions (Sup-
plementary Information 4.5), for which we incorporated covariates 
to detect whether their inclusion was a source of bias in final model 
results. For the purposes of the present study, we did not investigate 
associations between intimate partner violence during pregnancy 
and adverse birth outcomes. Low birthweight and short gestation are 
considered risk factors within the GBD and our analyses were restricted 
to GBD causes of disease and injury only. Relationships between risk 
factors (for example, intimate partner violence and low birthweight) 
are not currently incorporated within the BPRF methodology; how-
ever, these data were accepted in our broader review process and a 
separate study will investigate the health impacts of partner violence 
experienced during pregnancy and adverse birth outcomes. We also 
only accepted studies using highly specific diagnostic tools to diagnose 
specific mental disorders (rather than measuring general or overall 
psychological distress). For depressive and anxiety disorders specifi-
cally, we followed guidance from mental health research in the GBD 
and accepted studies measuring these outcomes via a list of accept-
able diagnostic interviews and/or symptom scales (Supplementary 
Information 4.5.1). For other mental disorders, we followed GBD case 
definitions and accepted studies measuring outcomes by use of Inter-
national Disease Classification and Diagnostic and Statistical Manual 
of Mental Disorder criteria. Evidence exists describing a bi-directional 
relationship between intimate partner violence and mental health out-
comes11,12. We therefore only accepted study designs in which exposure 
preceded outcome.

In forming our input datasets for intimate partner violence mod-
els, we accepted author definitions of exposure matching the GBD case 
definition (physical and/or sexual intimate partner violence), those 
that measured physical intimate partner violence only and those that 
measured sexual intimate partner violence only. Due to data sparsity, 
we additionally accepted studies with author definitions that included 
psychological violence in addition to physical and/or sexual (defined 
exposure as any intimate partner violence involving physical, sexual 
and/or psychological abuse). Potential bias due to using an accepted 
alternate exposure definition was accounted for in our modeling pro-
cess via two study-level bias covariates marking component expo-
sure definitions and aggregate exposure definitions (Supplementary  
Table 23). We did not include author definitions measuring psychologi-
cal intimate partner violence only, economic/financial intimate partner 
violence only or those reporting aggregate definitions incorporating 
economic intimate partner violence.

In forming our input datasets for childhood sexual abuse models, 
we accepted author definitions of exposure using any age threshold 
≤18 years by any perpetrator. The GBD case definition considers the age 
for sexual abuse to be less than 15 years old; however, 18 is commonly 

accepted as the age of majority in many countries and is used in other 
global childhood sexual abuse indicators (for example, Sustainable 
Development Goal Indicator Target 16.2.3; ref. 190). Therefore, we 
sought to recognize that sexual violence experienced from ages 15–18 
is considered childhood sexual abuse in many contexts. For definitions 
that used alternate ages of exposure, we incorporated a study-level bias 
covariate to test the impact of setting different upper bounds of the 
ages that constitute childhood. In addition, certain studies measured 
childhood sexual abuse perpetrated in the context of specific relation-
ships (family member-perpetrated childhood sexual abuse); estimates 
from these studies were marked with a bias covariate indicating that a 
restricted perpetrator definition was used (Supplementary Table 24).

In the case that included studies for a given risk–outcome pair 
reported on the same underlying cohort or dataset, we compared the 
relative quality of each publication and selected only one publication 
to avoid undue influence of the specific cohort/sample in the model. 
Where possible, the least granular analyses were selected for use in 
modeling; however, for studies that only reported multiple effect sizes 
by non-overlapping subgroups (for example, reporting effects sepa-
rately by age or sex, or gender strata), all effect sizes were included and 
were not adjusted as they reflected unique participants within the over-
all sample. If a study reported more than one effect size for multiple, 
non-mutually exclusive exposure/outcome definitions (for example, 
physical intimate partner violence and sexual intimate partner vio-
lence reported separately, with each exposure group formed without 
reference to the other type of exposure), we adjusted the standard 
errors of the observations by a factor matching the number of repeated 
measurements across the same sample to prevent overweighting these 
studies in model results (Supplementary Information 5.2). If studies 
reported effect sizes for repeated periods of exposure measurement 
(for example, measured intimate partner violence in the past year and 
over the lifetime), the effect size calculated using the exposure case 
definition closest to the GBD definition and/or with the best control 
for temporality between exposure and outcome was selected.

We did not observe consistent gender-specific effects of childhood 
sexual abuse across studies that reported effect sizes stratified by sex 
or gender; however, there is a potential compositional bias in child-
hood sexual abuse studies that represent women-only samples. Thus, 
for all childhood sexual abuse analyses, we included a bias covariate 
to indicate studies that reported on gender-specific samples. If this 
covariate was detected as significant within our selection algorithm, 
we undertook a sensitivity analysis constraining the input dataset to 
studies reporting effects across men and women.

For each risk–outcome pair meeting the three-study threshold, 
we used the MR–BRT tool to perform a meta-regression analysis to 
estimate the risk of the given outcome for those exposed to intimate 
partner violence and childhood sexual abuse relative to unexposed 
counterparts. Following the BPRF methodology, for risk–outcome 
pairs with sufficient data available (≥10 observations), we introduced 
likelihood-based trimming (10%) to detect and remove outliers that 
may otherwise over-influence the model.

Statistical analysis
Analyses were carried out using R v.4.0.5 and Python v.3.8.

Testing and adjusting for biases across study designs and 
characteristics. Following the Grading of Recommendations, 
Assessment, Development and Evaluations (GRADE) approach191, 
the extracted risk of bias criteria for individual studies included  
(1) exposure measurement method (instrument or survey used) 
and data source (self-reported versus ascertained from administra-
tive sources of information such as legal or healthcare databases);  
(2) outcome measurement method (instrument, survey or diagnostic 
criteria used) and data source (self-reported versus ascertained from 
administrative sources); (3) representativeness of study population;  
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(4) control for confounding; (5) selection bias (risk of selection 
bias, based on percentage follow-up for longitudinal study designs 
and percentages of cases and controls for which exposure data 
could be ascertained for case–control designs); and (6) reverse 
causation (evaluated through study design and opportunity for 
recall bias (case–control studies)). Based on this extracted informa-
tion, we created a series of binary covariates to capture potential 
sources of systematic bias within our input dataset. Across all risk– 
outcome pairs analyzed, the standard set of covariates included 
those measuring the representativeness of the study sample; whether 
the study sample represented a subpopulation only; risk of selection 
bias, defined as loss to follow-up or percentage for whom data not 
ascertained >20%; risk of reverse causation (case–control designs); 
measurement of ‘ever’ health outcome rather than current/recent; 
estimates uncontrolled for confounding; and odds ratio as an esti-
mate of association (Supplementary Table 25).

Based on observed patterns in the input data, we additionally 
included two bias covariates for intimate partner violence analyses 
that captured the level of control for confounding within input studies, 
resulting in three categories of control for confounding: controlled for 
age and an additional three or more confounders (referent); controlled 
for age and one to two other confounders; uncontrolled for age, regard-
less of other confounders (Supplementary Table 26). Our intimate 
partner violence models additionally included two study-level bias 
covariates marking component exposure definitions and aggregate 
exposure definitions (Supplementary Table 23).

For childhood sexual abuse analyses, we additionally included bias 
covariates that captured whether a study reported on women only or 
men only and the level of control for confounding within input studies 
(whether a study controlled for age, gender and confounders beyond 
age and gender; Supplementary Table 27). Our childhood sexual abuse 
models additionally included two study-level bias covariates related to 
upper bounds of the age of exposure included in author case definitions 
and restricted perpetrator definitions used in author case definitions 
(Supplementary Table 24).

We additionally consulted with cause-specific research teams at 
the Institute for Health Metrics and Evaluation to gather expert guid-
ance on accepted case definitions and best practices for measuring 
the relevant health outcome to inform outcome-specific bias covari-
ates (for example, use of diagnostic interview versus symptom scale 
for measuring major depressive disorder; Supplementary Table 28).

The potential effect of bias covariates was tested using MR–BRT’s 
automated covariate selection process, which uses a Lasso strategy 
to identify statistically significant covariates at a threshold of 0.05 
(ref. 21). Notably, for a covariate to be tested using this approach, 
there must be at least two rows of data for each value of the covariate 
(0 and 1). Owing to the small number of studies in our input datasets 
for several risk–outcome pairs, a limited set of bias covariates met the 
testing criteria (Supplementary Information 6). Covariates selected as 
significant by the stepwise Lasso strategy were adjusted for in the final 
model used to produce RR estimates.

Quantifying between-study heterogeneity. The MR–BRT tool quan-
tifies between-study heterogeneity by accounting for within-study 
correlation, between-study heterogeneity and small number of stud-
ies. In this approach, the between-study heterogeneity parameter γ is 
estimated using the Fisher information matrix and the final uncertainty 
estimate reflects both the posterior uncertainty corresponding to the 
fixed effect (as in traditional meta-analytical approaches) as well as 
the 95th quantile of γ, which is sensitive to the number of studies and 
reported uncertainty of the effect size21.

Evaluating publication bias. Publication and reporting bias in the 
input data was detected and reported according to Egger’s regression 
test50, which assesses the degree to which the s.e.m. is correlated with 

effect size, in addition to visual inspection of funnel plots plotting the 
residuals of the risk function versus s.d.

Estimating the minimum risk exposure level. The theoretical mini-
mum risk exposure level is the theoretically possible level of exposure 
that would minimize disease risk of the outcome, which, for intimate 
partner violence and childhood sexual abuse, was set at zero.

Estimating the burden of proof risk function. We estimated the BPRF, 
reflecting the most conservative estimate of the harmful association 
between intimate partner violence and childhood sexual abuse and 
the selected health outcomes that is consistent with the available evi-
dence. For dichotomous risk factors, the BPRF is estimated as the fifth 
quantile of the model results, inclusive of between-study heterogene-
ity for harmful risks. ROSs are calculated from the BPRF as the signed 
log(BPRF) divided by two. A large positive ROS indicates strong and 
consistent evidence of an association, whereas a negative ROS suggests 
weak evidence of an association when accounting for between-study 
heterogeneity. BPRF values can be converted into measures of excess 
risk (Supplementary Information 7), which quantifies the additional 
risk of developing a health outcome due to exposure to the risk fac-
tor. ROS can be further categorized into star rating categories rang-
ing from zero to five based upon the estimated ROS (one star, ≤0.0 
ROS; two stars, >0.0–0.14 ROS; three stars, >0.14–0.41 ROS; four stars, 
>0.41–0.62 ROS; and five stars, >0.62 ROS). A one-star rating indicates 
weak evidence of association, whereas a five-star rating indicates very 
strong evidence, and all risk–outcome pairs receiving a one- to five-star 
rating are eligible for inclusion in GBD. Conversely, a zero-star rating 
is assigned when the lower bound of the 95% UI that does not incorpo-
rate γ (between-study heterogeneity) crosses the null RR value of one. 
This result indicates insufficient evidence of an association between 
exposure and outcome and ROS values are not calculated for these 
risk–outcome pairs. Risk–outcome pairs with a zero-star association 
do not satisfy GBD inclusion criteria.

Model validation. The meta-analytical tool used here has been exten-
sively evaluated and validated by Zheng and colleagues21. For the range 
of risk–outcome pairs presented here, we undertook several additional 
sensitivity analyses to evaluate our main results. Across all risk–out-
come pairs for which our input modeling dataset was more than ten 
observations, we undertook a sensitivity analysis in which we did not 
apply 10% trimming. For certain intimate partner violence-related 
outcomes, we accepted author definitions encompassing psycho-
logical intimate partner violence in addition to physical and/or sexual 
intimate partner violence. To assess the specificity of our model results 
to physical and/or sexual intimate partner violence (the forms of the 
violence currently included in the referent GBD case definition), we 
undertook a priori sensitivity analyses restricting to studies that only 
used an author definition involving physical and/or sexual violence 
(excluding author definitions that also incorporated psychological 
violence).We additionally undertook several outcome-specific analyses 
in which we investigated the impact of excluding studies with certain 
characteristics identified a priori or via bias covariate selection (Sup-
plementary Information 1.2 and 1.5).

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

Data availability
The findings from this study are supported by data from the pub-
lished literature. Details on data sources can be found on the burden 
of proof visualization tool (https://vizhub.healthdata.org/burden-of- 
proof/), including information about the data provider and links 
to where the data can be accessed or requested (where available).  
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Study characteristics for all input data used in the analyses are also 
provided in Supplementary Information 1.

Code availability
All code used for these analyses is publicly available online (https:// 
github.com/ihmeuw-msca/burden-of-proof/).
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Extended Data Fig. 1 | Flow Diagram of systematic review on health effects of 
intimate partner violence against women and childhood sexual abuse. 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 gender-based violence, violence against women, and violence against children 
and young people. Studies specifically measuring the health impacts of intimate 
partner violence against women (IPV) and childhood sexual abuse (CSA) were 
used for this analysis.
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Extended Data Fig. 2 | Data map of studies included in risk-outcome analyses for intimate partner violence against women and five health outcomes identified 
through the systematic review of the literature. Map shows number of studies conducted in a location.
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Extended Data Fig. 3 | Data map of studies included in risk-outcome analyses for childhood sexual abuse and fifteen health outcomes identified through the 
systematic review of the literature. Map shows number of studies conducted in each location.
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Extended Data Fig. 4 | Funnel plots for meta-analysis of the association 
between intimate partner violence against women and five health outcomes 
identified through the systematic review of the literature. These modified 
funnel plots show the residuals of the reported mean relative risk (RR) relative 
to 0, the null value, on the x-axis and the residuals of the standard error, as 
estimated from both the reported standard error and gamma, relative to 0 on the 
y-axis. The light blue vertical interval corresponds to the 95% uncertainty interval 

(UI) incorporating between-study heterogeneity; the dark blue vertical interval 
corresponds to the 95% UI without between-study heterogeneity; the dots are 
each included observation; the red Xs are outliered observations; the grey dotted 
line reflects the null log(RR) of 0 (equivalent to a null RR of 1); the blue vertical line 
is the mean log(RR) for intimate partner violence and the outcome of interest; 
the red vertical line is the burden of proof function at the 5th quantile for these 
harmful risk-outcome associations.

http://www.nature.com/naturemedicine


Nature Medicine

Article https://doi.org/10.1038/s41591-023-02629-5

Extended Data Fig. 5 | See next page for caption.

http://www.nature.com/naturemedicine


Nature Medicine

Article https://doi.org/10.1038/s41591-023-02629-5

Extended Data Fig. 5 | Forest plots showing extracted studies describing 
the association between intimate partner violence against women and the 
risk for peripartum depression, heavy episodic drinking, and alcohol use 
disorder. These forest plots present extracted mean relative risks (colored 
points) for each of the three outcomes for which we found studies in association 
with intimate partner violence exposure (peripartum depression, heavy episodic 
drinking, alcohol use disorder). The color of the point indicates type of intimate 
partner violence (that is, physical, sexual, aggregate including psychological) 

and the shape indicates the exposure temporality used in the author’s case 
definition of intimate partner violence. The horizontal lines indicate the 95% 
uncertainty interval from the included study. We included multiple observations 
from a single study when effects were reported by form of IPV, recall period, and 
age group. Okunala 2022 effect size has been extracted accurately as reported 
in the publication but should be considered with caution as lower and upper 
uncertainty interval bounds are not consistent with the mean estimate.
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Extended Data Fig. 6 | Funnel plots for meta-analysis of the association 
between childhood sexual abuse and five outcomes with an estimate 
three- or two-star association identified through the systematic review of 
the literature. These modified funnel plots show the residuals of the reported 
mean relative risk (RR) relative to 0, the null value, on the x-axis and the residuals 
of the standard error, as estimated from both the reported standard error and 
gamma, relative to 0 on the y-axis. The light blue vertical interval corresponds to 

the 95% uncertainty interval (UI) incorporating between-study heterogeneity; 
the dark blue vertical interval corresponds to the 95% UI without between-study 
heterogeneity; the dots are each included observation; the red Xs are outliered 
observations; the grey dotted line reflects the null log(RR) of 0 (equivalent to a 
null RR of 1); the blue vertical line is the mean log(RR) for childhood sexual abuse 
and the outcome of interest; the red vertical line is the burden of proof function 
at the 5th quantile for these harmful risk-outcome associations.
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Extended Data Fig. 7 | Funnel plots for meta-analysis of the association 
between childhood sexual abuse and five outcomes with an estimated one-
star association identified through the systematic review of the literature. 
These modified funnel plots show the residuals of the reported mean relative risk 
(RR) relative to 0, the null value, on the x-axis and the residuals of the standard 
error, as estimated from both the reported standard error and gamma, relative to 
0 on the y-axis. The light blue vertical interval corresponds to the 95% uncertainty 

interval (UI) incorporating between-study heterogeneity; the dark blue vertical 
interval corresponds to the 95% UI without between-study heterogeneity; the 
dots are each included observation; the red Xs are outliered observations; the 
grey dotted line reflects the null log(RR) of 0 (equivalent to a null RR of 1); the blue 
vertical line is the mean log(RR) for childhood sexual abuse and the outcome of 
interest; the red vertical line is the burden of proof function at the 5th quantile for 
these harmful risk-outcome associations.
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Extended Data Fig. 8 | Funnel plot for meta-analysis of the association 
between childhood sexual abuse and five outcomes with an estimated 
one- or zero-star association identified through the systematic review of 
the literature. These modified funnel plots show the residuals of the reported 
mean relative risk (RR) relative to 0, the null value, on the x-axis and the residuals 
of the standard error, as estimated from both the reported standard error and 
gamma, relative to 0 on the y-axis. The light blue vertical interval corresponds to 

the 95% uncertainty interval (UI) incorporating between-study heterogeneity; 
the dark blue vertical interval corresponds to the 95% UI without between-study 
heterogeneity; the dots are each included observation; the red Xs are outliered 
observations; the grey dotted line reflects the null log(RR) of 0 (equivalent to a 
null RR of 1); the blue vertical line is the mean log(RR) for childhood sexual abuse 
and the outcome of interest; the red vertical line is the burden of proof function 
at the 5th quantile for these harmful risk-outcome associations.
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Extended Data Fig. 9 | See next page for caption.
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Extended Data Fig. 9 | Forest plots showing extracted studies describing the 
association between childhood sexual abuse and the risk for high body mass 
index, smoking, and high systolic blood pressure. These forest plots present 
extracted mean relative risks (colored points) for each of the three outcomes 
for which we found studies in association with childhood sexual abuse exposure 
(high body mass index, smoking, high systolic blood pressure). In the first 

panel (high body mass index) the color of the point indicates whether the study 
describes obesity or overweight as an outcome. In all panels, the shape of the 
point indicates gender of the study sample. The horizontal lines indicate the 95% 
uncertainty interval from the included study. We included multiple observations 
from a single study when effects were reported by severity/frequency of 
exposure and/or separately by gender or other subgroups.
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