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Polygenic risk for major depression, attention deficit
hyperactivity disorder, neuroticism, and schizophrenia are
correlated with experience of intimate partner violence
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Research has suggested that mental illness may be a risk factor for, as well as a sequela of, experiencing intimate partner violence
(IPV). The association between IPV and mental illness may also be due in part to gene-environment correlations. Using polygenic
risk scores for six psychiatric disorders - attention-deficit hyperactivity disorder (ADHD), autism spectrum disorder (ASD), bipolar
disorder (BPD), major depressive disorder (MDD), neuroticism, and schizophrenia—and a combined measure of overall genetic risk
for mental illness, we tested whether women’s genetic risk for mental illness was associated with the experience of three types of
intimate partner violence. In this cohort of women of European ancestry (N= 11,095), participants in the highest quintile of genetic
risk for ADHD (OR range: 1.38–1.49), MDD (OR range: 1.28–1.43), neuroticism (OR range: (1.18–1.25), schizophrenia (OR range:
1.30–1.34), and overall genetic risk (OR range: 1.30–1.41) were at higher risk for experiencing more severe emotional and physical
abuse, and, except schizophrenia, more severe sexual abuse, as well as more types of abuse and chronic abuse. In addition,
participants in the highest quintile of genetic risk for neuroticism (OR= 1.43 95% CI: 1.18, 1.72), schizophrenia (OR= 1.33 95% CI:
1.10, 1.62), and the overall genetic risk (OR= 1.40 95% CI: 1.15, 1.71) were at higher risk for experiencing intimate partner
intimidation and control. Participants in the highest quintile of genetic risk for ADHD, ASD, MDD, schizophrenia, and overall genetic
risk, compared to the lowest quintile, were at increased risk for experiencing harassment from a partner (OR range: 1.22–1.92). No
associations were found between genetic risk for BPD with IPV. A better understanding of the salience of the multiple possible
pathways linking genetic risk for mental illness with risk for IPV may aid in preventing IPV victimization or re-victimization.
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In the United States, an estimated 37% of women will experience
sexual violence, physical violence, or stalking by an intimate
partner in their lifetimes [1]. Following an experience of intimate
partner violence (IPV), women are more likely to also experience
physical injury [2], job loss [3], and poorer mental health [1].
Poorer mental health includes mental illness, which has been
found to precede [4–7] as well as follow [6, 7] experiences of IPV,
indicating that mental illness may be both a risk factor for and
sequela of IPV. It is also possible that IPV and mental illness co-
occur in part due to heritable genetic risk for mental illness [8].
Better understanding of the salience of the multiple possible
pathways linking mental illness with risk for IPV may aid in treating
IPV victimization or preventing re-victimization [8].
Co-occurrence between the environmental experience of IPV

and genetic risk for mental illness is an example of gene-
environment correlation (rGE), which could arise through at least
two pathways (Fig. 1) [8]. In the passive rGE pathway, parental
genetic risk for mental illness increases the likelihood of an
adverse childhood environment for offspring, such as

experiencing childhood abuse [9–11], low socioeconomic status
(SES) [12], and parental divorce [9, 13–15], which could then
increase risk of offspring experiencing IPV. As offspring also inherit
genetic risk for mental illness [16], a correlation is induced
between offspring’s experience of IPV and mental illness. In the
evocative rGE pathway, offspring genetic risk for mental illness
may increase the likelihood of experiencing risk factors for IPV
victimization, such as social isolation [7, 17, 18] or insecure
attachment [19, 20], or traits, such as low self-esteem [21, 22],
deficits in emotional dysregulation [23, 24], or reduced ability to
interpret facial expressions [25–27], that are associated with
increased risk of IPV.
Whether rGE exists between genetic risk for mental illness and

experience of IPV may be informative to clinicians treating people
with experience of IPV. For example, the experience of IPV may
indicate a genetic liability for depression. Over time, the clinical
utility of genotyping in determining the best pharmacological and
psychotherapy treatment may improve, along with our under-
standing of the role of gene-by-environment interactions. If so,
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genotyping patients with depression and history of IPV may result
in more personalized treatment [28, 29]. However, to date, only a
single twin study has examined rGE between depression and IPV
finding modest evidence for rGE [30], but no study has tested
whether genetic risk for a range of mental illnesses and genetic
traits are correlated with the experience of IPV using genetic data.
To address this, we estimated individual-level genetic risk for
mental illness using polygenic risk scores (PRS) from publicly
available summary statistics of genome-wide association studies
of attention deficit hyperactivity disorder (ADHD) [31], autism
spectrum disorders (ASD) [32], bipolar disorder (BPD) [33], major
depressive disorder (MDD) [34], neuroticism [35], and schizo-
phrenia (SCZ) [36] in a large cohort of US women, the Nurses’
Health Study II (NHS2), to examine whether genetic risk for mental
illness was associated with experience of IPV. We additionally
examined whether PRS was associated with experiencing multiple
types of victimization (e.g., emotional, physical, sexual), chronic
victimization, and harassment or stalking.

MATERIALS AND METHODS
The NHS2 is an ongoing cohort of 116,430 female nurses recruited in 1989 and
assessed every two years. Participants were ages 24–44 years at baseline. Blood
samples were collected from 29,611 participants between 1996 and 1999, as
previously described [37]. Genome-wide data was available for 13,313 women
based on three genotyping platforms: (1) Illumina Human Hap Array (N= 781),
(2) Illumina OncoArray (N= 2722), and 3) Illumina HumanCore Exome Chip
(Batch 1N= 3276; Batch 2N= 4568). Of these 13,313 participants, 11 701
(87.9%) completed questions assessing intimate partner violence. Following a
standard quality control pipeline (call rate >0.90), participant genotype data
were imputed using 1000 Genomes phase 3 reference data [38]. We included
only participants of European ancestry (N= 11,344) as <2% of participants
reported non-European ancestries and previous findings that PRS for mental
illness developed from GWAS of European ancestry participants do not
perform well for non-European ancestries due to differences in linkage
disequilibrium patterns and frequency of alleles [39]. Informed consent was
received from all participants. The study protocol was approved by the
Institutional Review Boards of the Brigham and Women’s Hospital and the
Harvard T.H. Chan School of Public Health (protocol number: 2012P002031).

Polygenic risk scores
PRS for ADHD [31], ASD [32], BPD [33], MDD [34], neuroticism [35], and
schizophrenia [36] were calculated using the summary statistics from the
largest published GWAS, with p value thresholds, clumping parameters,
minor allele frequencies, and imputation score cutoffs based on those found
to explain maximum variance based on Nagelkerke’s R2 from each analysis
(see Supplementary Table 1) [40, 41]. Participant’s PRS for each mental illness

was calculated by taking the weighted sum of risk alleles, with each allele
weighted by the log odds ratio reported in published GWAS summary
statistics using PRSice-2 [31–36, 42, 43]. PRS were then standardized using z
score transformations. An overall PRS for mental illness for each participant
was created by summing the six standardized PRS and then standardizing
the result. Quintiles of genetic risk for each mental illness and the overall PRS
were then calculated for each participant.

Intimate partner violence
In 2001, three sets of questions were used to assess experiences of IPV.
First, participants were asked about lifetime occurrence of three types of
abuse by their spouse or significant other: emotional (“ever been
emotionally abused”); physical (“ever been hit, slapped, kicked, or
otherwise physically hurt); and sexual (“ever forced to have sexual
activities”). For each type, participants could respond “no, this never
happened”, “yes, this happened once”, or “yes this happened more than
once.” They were then asked to indicate the calendar years in which they
experienced any of these types of abuse (1962–2001). To estimate severity
of IPV, we calculated number of types of abuse as a count of types a
respondent reported experiencing more than once (range: 0–3). We
calculated abuse chronicity as the number of years in which they
experienced abuse (0, 1, 2–3, or 4+ years).
Second, the experience of intimate partner intimidation and control was

assessed with the 10-item Relationship Assessment Tool (RAT), which
queried the degree to which women felt fearful, ashamed, disempowered,
and controlled by their significant other [44–46] (e.g., “my partner can
scare me without laying a hand on me”; “my partner makes me feel I have
no control over my life…”), with responses ranging from 1: “strongly agree”
to 6: “strongly disagree”. Scores on the RAT range from 10 to 60, with 10
indicating no feelings of intimidation and control and 60 indicating severe
intimidation and control. Based on prior research, the scale was
dichotomized at ≥20 to indicate the experience of intimate partner
intimidation and control [46].
Third, eight questions based on the National Violence Against Women

Survey assessed experience of harassment or stalking, including having
someone spying or standing outside their home, school, or workplace;
receiving unwanted letters, phone calls, or items; having property
vandalized; or having to file a restraining order [47]. Participants were
asked whether the perpetrator was a spouse or significant other, ex-spouse
or ex-significant other, or other person. We defined harassment as having
experienced any of these circumstances and created separate variables for
history of harassment perpetrated by: 1) partners (spouses/significant
others); 2) ex-partners (ex-spouses/ex-significant others); and 3) other
persons, each coded any/none.

Covariates
To account for residual population stratification—systematic differences in
allele frequencies across ancestries that can lead to spurious results—we

Fig. 1 Potential pathways by which genetic risk for mental illness may be associated with intimate partner violence.
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included 10 principal components derived from the genetic data as
covariates [48].

Statistical analyses
Pearson correlations between each pair of PRS were calculated to examine
the relationships between PRS. To ascertain whether genetic risk for mental
illness was associated with emotional, physical, or sexual IPV, we fit separate
ordinal logistic regressions with each type of IPV (emotional, physical, sexual)
as the dependent variable coded as none, once, or more than once, and
quintile of genetic risk as the independent variable. To estimate the
association of PRS with number of types and chronicity of abuse, we fit
separate ordinal logistic models to estimate odds ratios (ORs) of experiencing
more severe abuse or more chronic abuse in association with a quintile of
polygenic risk for each mental illness. The validity of the proportional odds
assumption was assessed using Brant tests [49] and a likelihood test
comparing an ordinal logistic model and multinomial (unconstrained) logistic
model. Next, we fit a logistic regression to estimate the association between
polygenic risk and lifetime experience of intimate partner intimidation and
control, coded any/none. Finally, we estimated odds of lifetime experience of
harassment perpetrated by: (1) partners; (2) ex-partners; and (3) others, with
separate logistic regressions for each. To test whether linear increases in PRS
for each trait were associated with an outcome, we refit models coding PRS
as a continuous variable rather than in quintiles. All models adjusted for
genomic assay and top 10 principal components of genetic ancestry. To
assess the independent effect of each PRS, models were refit including the
PRS of ADHD, ASD, BPD, MDD, neuroticism, and schizophrenia. Analyses were
performed using R version 4.02 [50].

RESULTS
One-quarter of participants reported experiencing physical IPV
(once: 13.2%, more than once: 11.1%), 41.5% reported emotional
IPV (once: 8.4%, more than once: 33.1%) and 12.3% reported
sexual IPV (once: 5.7%, more than once 6.6%, Table 1). Overall,
21.4% of participants reported experiencing at least one type of
abuse more than once, and 3.4% reported experiencing all three
types of abuse more than once. 13.5% of participants reported
experiencing intimate partner intimidation and control. Regarding
experiences of harassment, women experienced these perpe-
trated by a partner least often (9.2%), followed by an ex-partner
(13.3%), and then by someone else (15.7%). In our analysis of
correlations among PRS, we found, first, that ADHD and BPD
(r= 0.63), BPD and schizophrenia (r= 0.48), and ADHD and
schizophrenia (r= 0.38) were positively correlated with each other
and negatively correlated with neuroticism (r range: −0.17 to
−0.29) and MDD (r range: −0.04 to −0.15). Second, we found that
neuroticism and MDD were correlated with each other (r= 0.26).
ASD was not correlated with any other PRS (see Supplementary
Fig. S1).
Participants in the highest quintile of PRS for ADHD were at

increased risk for experiencing intimate partner emotional (OR=
1.44, 95% CI: 1.18, 1.77, Fig. 2; Supplementary Table 2), physical
(OR= 1.38, 95% CI: 1.09, 1.74), and sexual IPV (OR= 1.42, 95% CI:
1.04, 1.94) as well as more types of IPV (OR= 1.49, 95% CI: 1.21,
1.84) and chronic IPV (OR= 1.39, 95% CI: 1.15, 1.69) as compared
to the lowest quintile. In tests of trend, increasing ADHD PRS was
associated with experience of emotional (OR= 1.12, 95% CI: 1.05,
1.20) and physical IPV (OR= 1.14, 95% CI: 1.05, 1.23), but not
sexual IPV (OR= 1.08, 95% CI: 0.98, 1.20; Supplementary Table 2).
Participants with PRS in the top quintile for MDD (OR range:
1.28–1.43), neuroticism (OR range: (1.18–1.25), and schizophrenia
(OR range: 1.13–1.36) were also at increased risk of experiencing
emotional, physical, and sexual IPV (MDD only), as well as more
types of IPV and more chronic IPV (Fig. 2; Supplementary Table 2)
as compared to the bottom quintile. Tests of trend were
significant for polygenic risk for each of these outcome-trait pairs,
except for the experience of sexual IPV and the neuroticism and
schizophrenia PRS (Supplementary Table 2). The highest quintile
of combined PRS for mental illness was associated with
experiencing emotional (OR= 1.37, 95% CI: 1.20, 1.57), physical

(OR= 1.39, 95% CI: 1.19, 1.63), and sexual IPV (OR= 1.30, 95% CI:
1.06, 1.59), as well as more types of IPV (OR= 1.41, 95% CI: 1.23,
1.62) and more chronic IPV (OR= 1.37, 95% CI: 1.21, 1.56) as
compared to those in the lowest quintile. Models including PRS for
all six traits, excluding the combined PRS, yielded similar results
(see Supplementary Fig. 2).
Participants in the highest quintile of PRS for neuroticism

(OR= 1.43 95% CI: 1.18, 1.72), schizophrenia (OR= 1.33 95% CI:
1.10, 1.62), and the combined PRS (OR= 1.40 95% CI: 1.15, 1.71)
were at higher risk (Fig. 3; Supplementary Table 3) for experien-
cing intimate partner violence and control compared to those in
the lowest quintile. Participants in the second quintile of genetic
risk for BPD were less likely to experience intimate partner
violence and control. However, increasing quintiles of genetic risk
were not associated, nor was a test of trend. Tests of the trend for
neuroticism, schizophrenia, and the combined PRS were statisti-
cally significant (Supplementary Table 3). Associations between
each PRS and experience of intimate partner violence and control
were consistent when all PRS were included in a single model (see
Supplementary Fig. 3).
Participants in the highest quintile of PRS for ADHD (OR= 1.92,

95% CI: 1.35, 2.74), ASD (OR= 1.30, 95% CI: 1.06, 1.59),
schizophrenia (OR= 1.38, 95% CI: 1.10, 1.72), and overall genetic

Table 1. Descriptive statistics for intimate partner violence, intimate
partner intimidation and control, harassment, and demographic
variables of the Nurses Health Study II participants.

Variable Parameter

N 11,344

Age, mean (SD) 46.6 (4.4)

Experienced emotional abuse, N (%)

No 6490 (58.5%)

Once 937 (8.4%)

More than once 3668 (33.1%)

Experienced physical abuse, N (%)

No 8415 (75.7%)

Once 1469 (13.2%)

More than once 1237 (11.1%)

Experienced sexual abuse, N (%)

No 9742 (87.7%)

Once 639 (5.7%)

More than once 733 (6.6%)

Number of types of abuse experienced more than once, N (%)

0 7272 (65.6%)

1 2377 (21.4%)

2 1061 (9.6%)

3 375 (3.4%)

Number of years abuse experienced, N (%)

0 years 6348 (56.0%)

1 year 1321 (11.6%)

2–3 year 1227 (10.8%)

4+ year 2448 (21.6%)

Experienced intimate partner intimidation and
control, N (%)

1465 (13.5%)

Experienced harassment by spouse or significant
other, N (%)

1040 (9.2%)

Experienced harassment by ex-spouse or ex-
significant other, N (%)

1509 (13.3%)

Experienced harassment by other, N (%) 1777 (15.7%)
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Fig. 2 Odds ratios and 95% confidence intervals (CI) associated with quintiles of mental disorder polygenic risk score (PRS) for experiencing
emotional, physical, or sexual abuse, greater number of types of IPV, and more chronic IPV, adjusted for genomic assay, and the top 10
principal components of genetic ancestry.
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risk (OR= 1.45, 95% CI: 1.16, 1.81) were likely to experience
harassment by a partner (Fig. 4; Supplementary Table 4).
Participants in the highest quintile of PRS for ADHD, MDD,
schizophrenia, and overall genetic risk were at increased risk of
experiencing harassment by an ex-partner (OR range: 1.28–1.49),
while participants in the highest quintile of PRS for MDD
(OR= 1.33, 95% CI: 1.13, 1.57) and overall PRS (OR= 1.38, 95%
CI:1.15, 1.65) were at increased risk for experiencing harassment
from another person. Results were consistent when all six PRS
were included in a single model for each type of harassment (see
Supplementary Fig. 4).

DISCUSSION
In this study of 11,344 women, PRS for ADHD, MDD, neuroticism,
schizophrenia, and combined mental illness were consistently
associated with experience of physical, emotional, and sexual IPV,
number of types of IPV experienced, and chronicity of IPV. Beyond
the experience of IPV, we found that PRS for neuroticism,
schizophrenia, and overall genetic risk were also associated with
intimate partner intimidation and control. PRS for ADHD, ASD, MDD,
schizophrenia, and combined mental illness were significantly
associated with harassment from a current or former partner.
Although previous work in this cohort and another have found

that genetic risk for BPD was associated with the experience of
childhood abuse [51, 52], the BPD PRS was not associated with
increased risk for any type of IPV and was mildly protective for the
experience of intimate partner intimidation and control. One
possible reason for the lack of associations with BPD is that
genetic risk for BDP has been shown to be genetically correlated
with higher educational attainment [33], which has been shown to
be a protective factor for IPV [53–55]. Any increased risk for
experiencing IPV stemming from genetic risk for BPD may be
reduced by increased educational attainment or other protective
factors associated with genetic risk for BPD.

These results build upon prior studies, which have found that
depression [17] and ADHD [6] are associated with a higher
likelihood of subsequently experiencing IPV. Studies examining
neuroticism [56, 57] and ASD [58, 59] as predictors of experiencing
interpersonal and intimate partner violence have yielded mixed
results. However, these studies did not uniformly adjust for
identified predictors of IPV that may have confounded the
findings, such as childhood abuse [9, 15], low parental educational
attainment [60], and low adulthood SES [12, 61], while our study
utilized genetic data unaffected by environmental stressors
[62, 63] and not subjected to confounding by these factors or to
reverse causation as PRS are set at birth and are not influenced by
later experiences of IPV.
Our results expand upon previous findings that genetic risk for

mental illness is positively associated with the likelihood of
experiencing stressful life events such as childhood abuse [52, 64]
and trauma [65, 66]. Multiple pathways potentially link genetic risk
for mental illness with risk of IPV victimization, through selection
of romantic partners, dynamics within relationships, and ability to
leave abusive relationships. First, childhood factors that were not
measured in the present study, such as parents modeling healthy
interpersonal relationships [67, 68], teaching communication skills
[69], and positive parenting [70, 71], may account for some of the
associations we found. These factors are positively associated with
parents’ mental well-being and, therefore likely to be negatively
associated with parents’ PRS for mental illness. The absence of
these childhood factors is associated with increased IPV risk in
offspring. Second, a higher genetic risk for mental illnesses may be
linked to cognitive and behavioral factors that increase the risk of
experiencing IPV. For example, higher PRS for ASD [72] and
schizophrenia [73] have been associated with greater inability to
recognize facial emotions in others, which is a risk factor for
experiencing IPV[25–27]. Third, genetic risk for mental illness may
be associated with reduced emotional, instrumental, and informa-
tional social support from friends and family in adulthood, which
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Fig. 3 Odds ratios and 95% confidence intervals (CI) associated with quintiles of each mental disorder polygenic risk score (PRS) for
experiencing intimate partner intimidation and control as measured by a score ≥20 on the RAT, adjusted for parental education, parental
occupation, genomic assay, and the top 10 principal components of genetic ancestry.
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may affect women’s risk of IPV and impair their ability to exit an
abusive relationship [74–76].
Our study is subject to several limitations. First, the PRS for mental

illness typically explains a low proportion of variability when
predicting out-of-sample outcomes (Nagelkerke R2= 0.01, see
Supplementary Table 1.). This may have led to attenuated estimates
of true associations between genetic risk and IPV. Second, our study
was conducted in a sample of female European ancestry nurses. Our
analyses should be replicated in a sample with greater demographic
diversity. Moreover, the manner in which high PRS for mental
illnesses manifests within this sample of high-functioning individuals
may vary from that of the general public.
In providing evidence that genetic risk for mental illness is

associated with experience of IPV, our study has potential
implications for future treatment and prevention efforts. First,
screening for and interventions to reduce the risk of IPV should be
considered among women seeking treatment for mental illness,
where prevalence rates of IPV are higher [77]. Currently, the broad
incorporation of IPV screening tools in mental health services is
still largely absent [77], and 60% of mental health providers feel
unprepared to properly support survivors of IPV [78]. Second, a
better understanding of the salience of the multiple possible
pathways linking genetic risk for mental illness with risk for IPV
may aid in preventing IPV victimization or re-victimization (e.g.,

difficulties with peer relations, lower academic attainment, and
lower self-esteem have been identified as sequelae of ADHD that
may lead to other difficulties) [79, 80]. Without blaming victims, if
specific traits, behaviors, or circumstances in persons with genetic
loading for various mental illnesses were found, for example, to
adversely affect the selection of romantic partners, then addres-
sing these factors might reduce the risk of victimization. Third,
although our findings do not have immediate clinical implications,
a better understanding of the co-occurrence of IPV and genetic
risk for mental illness may lead to more personalized treatments
for patients with experiences of IPV. For example, it is
hypothesized that depression is a heterogeneous disorder in part
due to co-occurrence of, and interaction between, adverse
environments and genetic risk factors [28]. Future studies may
benefit from examining the extent to which risk for IPV results
from interactions of familial, relationship, community, and cultural
drivers of IPV with genetic loading for mental illness.
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Fig. 4 Odds ratios and 95% confidence intervals (CI) associated with quintiles of mental disorder polygenic risk score (PRS) for
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perpetrator, adjusted for parental education, parental occupation, genomic assay, and the top 10 principal components of genetic
ancestry. The association between the ADHD PRS and experiencing harassment by a partner was (OR= 1.91; 95% CI: 1.34, 2.72).
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