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Abstract

Sexual assault (SA) is a common experience in the lives of women and men and is associated with
numerous deleterious outcomes. Understanding the relative prevalence of psychiatric diagnoses in
people who have been sexually assaulted versus people who have not been assaulted could help to
prioritize assessment and intervention efforts, but there has been no quantitative review of this
topic. A search of PsychINFO, ProQuest Digital Dissertations & Theses, and Academic Search
Premier for articles dated between 1970 and 2014 was conducted, and unpublished data was
obtained. Eligible studies used diagnostic interviews to assess DSM diagnoses in both individuals
experiencing adolescent/adult and/or lifetime sexual assault and unassaulted individuals. The
search yielded 171 eligible effects from 39 studies representing 88,539 participants. Meta-analysis
was used to aggregate the prevalence of psychiatric diagnoses in sexually assaulted and
unassaulted samples, as well as calculate odds ratios reflecting the difference between these
prevalence estimates. Results indicated that most disorders were more prevalent in survivors of
SA, and depressive disorders and PTSD were especially prevalent. Disorder-specific differences in
odds ratios were observed as a function of sample type, type of comparison group, and time frame
of SA. Service providers should be prepared to address depressive disorders and PTSD in
survivors of SA, and interventions that prevent the development of these disorders are especially
needed.
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Sexual assault (SA) is a widespread and deleterious problem. In the United States, 17-25%
of women and 1-3% of men will be sexually assaulted in their lifetime (Black et al., 2011;
Fisher, Cullen, & Turner, 2000; Koss, Gidycz, & Wisniewski, 1987; Tjaden & Thoennes,
2000, 2006). The high prevalence of SA is particularly concerning in light of its multiple
consequences for survivors, including psychological disorders (Campbell, Dworkin, &
Cabral, 2009; Dworkin, Menon, Bystrynski, & Allen, 2017), educational difficulties (Baker
et al., 2016), physical health problems (Golding, 1994; Stein & Barrett-Connor, 2000), and
problems with sexual and relationship functioning (Van Berlo & Ensink, 2000). These
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consequences have tangible and intangible costs to both survivors and society more broadly
(McCaollister, French, & Fang, 2011; Post, Mezey, Maxwell, & Wibert, 2002), which
highlights the importance of preventing and effectively responding to SA as a public health
issue.

Prevalence of Mental Disorders in Survivors of Sexual Assault

It is clear that SA victimization is associated with a variety of forms of psychopathology
(Campbell et al., 2009; Dworkin et al., 2017). A recent meta-analysis found that people
exposed to SA were significantly more symptomatic than unassaulted comparisons across a
range of forms of psychopathology, including anxiety (¢ =0.53), depression (g =0.60),
bipolar conditions (g =0.66), disordered eating (g =0.39), obsessive-compulsive conditions
(g9 =0.71), trauma and stressor-related conditions including posttraumatic stress disorder
(PTSD) (g =0.71), and substance abuse and dependence (g =0.37) (Dworkin et al., 2017).
An earlier qualitative review found that 73-82% of sexually assaulted adults developed fear/
anxiety, 12-40% reported generalized anxiety, 17-65% evidenced PTSD, 13-49%
developed alcohol dependence, and 28%-61% used drugs (Campbell et al., 2009). Although
these reviews evidence the diversity in conditions associated with SA, both reviews
conceptualized psychopathology as broad, dimensional constructs and included forms of
distress that do not meet criteria for mental disorders as defined by the Diagnostic and
Statistical Manual of Mental Disorders (DSM) (American Psychiatric Association, 2013).
Both reviews also combined estimates of lifetime and current psychopathology. As a result,
the relative prevalence of various DSM-defined mental disorders in survivors of SA, as well
as the degree to which SA is associated with increased risk for each disorder, remain unclear.

It is important to have accurate normative data regarding the expected prevalence of various
disorders among people who have been sexually assaulted relative to people who have not
been assaulted for several reasons. First, systems serving survivors of SA (e.g., rape crisis
centers) should be prepared to address the disorders most likely to be seen in survivors.
Second, the design of preventative interventions for the development of various disorders
after SA should consider the disorders most likely to develop. Third, such information would
be useful as part of efforts to educate survivors, the public, grantmakers, and clinicians about
the impact of SA, especially if it was available in a manner that is readily meaningful to
individuals without statistical training (i.e., as prevalence estimates rather than Hedges’ g or
odds ratios). However, there has been no quantitative summary of the prevalence of mental
disorders associated with SA. The ranges in prevalence of each form of psychopathology
reported in the previous qualitative review were wide (Campbell et al., 2009), which makes
it difficult to determine the expected prevalence of each disorder and thereby prioritize
efforts to intervene.

Potential Factors Accounting for Differences in Prevalence Estimates

The conditions under which people who have been sexually assaulted are more likely to
evidence specific mental disorders also remain unclear. In general, most studies of
psychopathology associated with SA attempt to identify correlates of a single form of
psychopathology. Relatively less research has attempted to understand differential
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moderators of effect sizes for specific disorders, and when this research is conducted, it is
difficult to determine the degree to which observed effects are driven by characteristics of
the sample or study methods. Meta-analysis is an ideal method for disentangling these
effects, as it can compare across multiple studies investigating with different methods and
samples to understand the conditions under which smaller or larger effect sizes are observed
for multiple types of mental disorders. Beyond characteristics of disorders themselves (e.g.,
type of disorder, past year versus lifetime diagnosis), several characteristics of studies may
alter the relative prevalence of various disorders in people with a history of SA as compared
to those without such a history.

Sample type.

SA and associated psychopathology have been studied in a wide variety of samples (e.g.,
veterans, college students, individuals seeking rape kits), and there may be differences in
risk for specific mental disorders across these samples. Group differences in
psychopathology between survivors of SA and people who have not been assaulted tend to
be smaller in populations selected for specific trait (e.g., college students, people seeking
healthcare) relative to the general population (Dworkin et al., 2017). This could occur for
two reasons. First, survivors of SA in some populations may be less likely to exhibit certain
forms of psychopathology than survivors in other populations. This could occur if having a
given disorder interferes with being a member of that population. For example, some
research indicates that substance use disorders and bipolar disorder, but not depressive
disorders, anxiety disorders, or posttraumatic stress disorder, are associated with failure to
enter college and increased likelihood of college dropout (Breslau, Lane, Sampson, &
Kessler, 2008). If survivors of SA are more likely to develop these disorders, survivors in
college populations may, as a whole, evidence lower average levels of psychopathology than
survivors in the general population. In addition, characteristics of the types of assaults
experienced or the degree to which psychotherapy resources are accessible to survivors in
these populations could affect the degree to which survivors evidence psychopathology.
Survivors recruited from college campuses, for example, may be less likely to experience
assaults involving weapon use—a risk factor for psychopathology (Dworkin et al., 2017)—
than survivors presenting at emergency departments seeking a rape kit. However, it is
unclear whether this differs across disorders. Second, in some populations, people who have
not been sexually assaulted may have different base rates of certain disorders. When base
rates are higher in a given population, this would reduce group differences between people
who have not been assaulted and people who have been assaulted. For example, PTSD rates
are relatively higher among veterans (12-14%) (Kang, Natelson, Mahan, Lee, & Murphy,
2003; Tanielian & Jaycox, 2008) and people seeking healthcare (9%) (Gillock, Zayfert,
Hegel, & Ferguson, 2005) than in the general population (4%) (Kessler, Chiu, Demler, &
Walters, 2005). In college populations, risk of alcohol use disorder is higher than in non-
college populations (Blanco et al., 2008). Thus, in these populations, people who have not
experienced SA may have similar odds of meeting criteria for these disorders as compared to
people who have experienced SA.
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Comparison group type.

The group to whom survivors of SA are compared differs across studies. Some studies use
comparison groups that have not experienced SA, others use comparison groups exposed to
a non-SA form of trauma (e.g., physical assault), and still others use comparison groups
unexposed to any interpersonal violence. The degree to which effect sizes from these types
of studies differ from each other could clarify the degree to which SA is a stronger risk
factor for various disorders than other forms of trauma. Several studies have found higher
rates of PTSD in people exposed to SA relative to people exposed to other forms of trauma
(Kelley et al., 2009; Kessler et al., 1995), but it is unclear whether this is true for other
mental disorders, or how the magnitude of these differences compares to studies using other
types of comparison groups. In an epidemiological study of adolescents, different forms of
trauma exposure were differentially associated with specific diagnoses (Kilpatrick et al.,
2003). For example, physical assault, but not SA, was associated with higher risk of non-
comorbid major depressive episode and non-comorbid substance use disorder, but neither
was a significant risk factor for non-comorbid posttraumatic stress disorder. In contrast, in a
study of female veterans, SA was associated with higher risk than other traumas for mood
disorders, anxiety disorders, and PTSD, but not substance use disorders (Zinzow, Grubaugh,
Frueh, & Magruder, 2008). Testing whether the odds of various mental disorders differ as a
function of comparison group type could resolve these conflicting findings and clarify
whether SA is associated with higher risk of a range of mental disorders than other forms of
trauma.

Timing of sexual assault.

Unlike the broader literature on traumatic stress, which typically examines lifetime exposure
to traumatic events, some studies of SA limit their focus to assaults that occurred in
adolescence and/or adulthood, or in the past year. Studies of lifetime SA include individuals
who experienced SA in either childhood or adolescence/adulthood. As a result, if the risk for
a given mental disorder associated with SA is time-limited, studies of lifetime SA should
evidence smaller effect sizes than studies of adolescent/adult SA, which should in turn
evidence smaller effect sizes than studies of past-year SA. Indeed, age at trauma exposure
has been associated with PTSD risk in past meta-analyses (Brewin, Andrews, & Valentine,
2000; Ozer, Best, Lipsey, & Weiss, 2003). However, no past review has attempted to
compare risk for various mental disorders between studies of past-year SA, adolescent/adult
SA, and lifetime SA.

The Current Study

In sum, although past reviews have summarized the degree to which SA is associated with
various forms of broadly-defined psychological distress—using both diagnostic and non-
diagnostic measures and collapsing across timeframes in which this distress could have
occurred (e.g., lifetime, past year) (Campbell et al., 2009; Dworkin et al., 2017)—no review
has summarized the prevalence of various specific mental disorders in sexually assaulted
versus unassaulted samples, or examined disorder-specific moderators of associations
between psychopathology and SA. The primary goal of this study was thus to provide
normative data regarding (1) the prevalence of various DSM-defined disorders in people
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who have been sexually assaulted and people who have not been assaulted and (2) the odds
of experiencing each disorder as a function of SA history. A secondary goal was to examine
disorder-specific heterogeneity in these effects and understand what factors might account
for heterogeneity, given that moderators of the association between SA and psychopathology
might differ depending on the specific disorder under investigation.

Data were collected as part of a larger meta-analysis assessing associations between SA and
multiple forms of broadly-defined psychological distress (AUTHOR CITATION). Articles
included in the current manuscript reflect the subset of articles from the prior meta-analysis
that reported on the prevalence of DSM diagnosis, from which disorder-specific prevalence
estimates and odds ratios (ORs) could be obtained and disorder-specific moderators could be
tested. Detailed information regarding study methodology is available in the original
manuscript and its supplemental materials.

Literature Search and Study Retrieval

Literature searches were conducted in PsycINFO, ProQuest Digital Dissertations & Theses,
and Academic Search Premier for publications issued between January 1, 1970 and
December 31, 2014, which yielded 125,780 search results that received title review. Of
these, 2813 received full-text review. A database of articles collected by the author for a
previous qualitative review on this topic (Campbell et al., 2009) was examined. In addition,
2010-2014 issues of seven journals most-frequently represented on a tentative list of eligible
articles were reviewed. Finally, researchers were contacted personally to obtain unpublished
data.

Eligibility Criteria

Figure 1 summarizes the study selection process. Both observational and experimental
studies were eligible, although only baseline data from experimental studies (i.e., before
exposure to an experimental condition) was extracted. Eligibility criteria for the broader
analysis were as follows. First, the study must have been quantitative with //>10. Second,
data must have been available for a group comprised of survivors of either adolescent/adult
or lifetime SA, defined as unwanted/nonconsensual sexual contact (i.e., the SA group). To
avoid duplicating past reviews (Chen et al., 2010; Smolak & Murnen, 2002), the SA group
must not have been exclusively comprised of survivors of child sexual abuse. Third, data for
a comparison (i.e., no-SA) group comprised of people who had not experienced SA must
have been available. Studies that compared people who had experienced a specific form of
SA to all others (i.e., people who had experienced other forms of SA as well as people who
had not been assaulted) were excluded, as people who had experienced SA were included in
the no-SA groups in these studies. Fourth, to avoid clinical selection bias (du Fort et al.,
1993) in a manner consistent with similar meta-analyses (Brewin, Andrews, & Valentine,
2000; Tolin & Foa, 2006), the study must not have exclusively or primarily sampled people
seeking psychological treatment or with mental disorders. Fifth, adequate data must have
been available in English to calculate effect sizes. Sixth, the study must have assessed one of
the disorders of interest. Studies that assessed SA risk prospectively after onset of a mental
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disorder were excluded; only baseline data was included for longitudinal studies. A final
eligibility criterion was added to create a subset of studies relevant to the goals of the current
meta-analysis: studies must have used a structured or semi-structured interview (including
computerized interview methods) to assess whether participants met DSM diagnostic criteria
for the disorders of interest. This led to the exclusion of 326 effect sizes and 156 studies.

Data Extraction

The coding team was comprised of the study author and 12 extensively-trained research
assistants. Effects were coded by at least two coders. All discrepancies received review by
the author and/or at least one other coder; discrepancies were resolved by discussion. Coding
accuracy was tracked for variables judged to be difficult to code; substantial to near-perfect
agreement for independent coders was obtained.

The following information was extracted. First, for each effect, a 2x2 contingency table
representing the number of participants in the SA and no-SA group with and without each
diagnosis was recorded. Second, in addition to moderators characterizing a specific
diagnosis (i.e., type of mental disorder, whether the diagnosis reflected a lifetime or past-
year disorder) the following moderators were coded: type of comparison group (i.e., no SA
exposure, no interpersonal violence exposure, other-trauma exposure)l, type of sample (e.g.,
general community, college students, veterans), and time frame of SA victimization (i.e., in
participants’ lifetime, in adolescence/adulthood, in the past year). Finally, for the purposes
of describing each study, the source of data (i.e., journal article, book chapter, dissertation/
thesis, unpublished dataset), the country of data collection, the percent of women in the
sample, the sample mean age, and the majority (>60%) racial group represented in US
samples were recorded.

Analytic Plan

Analyses were conducted using metafor (Viechtbauer, 2010) in R 3.3.1 (R Development
Core Team, 2014). Proportions and associated variances for the SA and no-SA group, and
log ORs and associated variances, were calculated.

To minimize the influence of outliers, sensitivity analyses were conducted within each
lifetime and past-year diagnostic category if at least 5 effects were available within that
category. Outliers were truncated to the upper limit of the 95% CI for an unconditional
model computed using data without outliers. Sensitivity analyses were conducted on the
prevalence of each diagnostic category in the SA and no-SA group for the purposes of
aggregating these values (i.e., truncated proportions were not used to calculate OR).
Sensitivity analyses were separately conducted for ORs and these values were aggregated for
descriptive purposes and used in meta-regression models.

Lin studies of PTSD, it was sometimes possible to code effects for either a no-SA exposure or other-trauma exposure comparison
group. Given that it is not possible for untraumatized individuals to receive a diagnosis of PTSD (APA, 2013), no-SA exposure groups
include some individuals who are ineligible for a diagnosis in the comparison group. Odds ratios for this type of study reflect
differences as a result of both trauma exposure and diagnosis. Thus, data were coded separately for both types of comparison groups
when possible and prevalence estimates are reported separately for each comparison group type in Table 2.
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The need for fixed versus random effects models was considered. Because sampling error
was likely not the only source of variation in study effects, and random variation likely
existed because the effect sizes meta-analyzed represented a sample of a larger population of
effect sizes with an unknown distribution, a random-effects meta-analysis was appropriate
(Borenstein, Hedges, Higgins, & Rothstein, 2010). Given the nested data structure (i.e.,
samples could contribute multiple effect sizes), likelihood ratio tests were computed for
unconditional models to assess whether it was necessary to include multilevel random
effects (i.e., to explicitly model between- and within-study variation); additional random
effects were deemed unnecessary. To pool effects, separate unconditional models were
conducted for lifetime and past-year disorders for (1) the prevalence in the SA group, (2) the
prevalence in the no-SA group, and (3) the log odds.

To understand disorder-specific heterogeneity, mixed effects models using inverse variance
weights were tested within each diagnostic category. Heterogeneity was examined in
unconditional models. When significant heterogeneity was observed for a given disorder, a
multivariate analysis including all moderators was tested to understand whether the
moderators significantly accounted for heterogeneity, and whether OFRs differed significantly
as a function of moderators.

In all, M= 39 independent samples and K= 171 effects were included, reflecting V=
88,539 participants. Full data and study characteristics are available online (AUTHOR
CITATION); study characteristics are listed by study in Table 1.

Publication Bias

Untruncated ORs from published studies (85.4% of ORs) were used to create a funnel plot
(Figure 2). No statistically-significant asymmetry was observed, z =-1.74, p =.08.

Prevalence Estimates and Odds Ratios by Diagnostic Category

Forest plots are presented for each diagnostic category in Supplemental Figures 1-7.
Summary prevalence estimates and odds ratios by diagnosis are presented in Table 2.
Prevalence estimates and ORs were calculated in two ways for each lifetime and past-year
diagnosis. First, overall models that included all effect sizes, regardless of comparison group
type (i.e., no SA exposure, non-SA trauma exposure, no interpersonal violence exposure),
were run to generate an overall OR, overall percentage of the SA groups with the diagnosis,
and overall percentage of the no-SA groups with the diagnosis. Second, separate models
were run for studies using each comparison group type, which yielded comparison-group-
specific ORs and percentages of the no-SA groups with each diagnosis; results from these
models are presented in Table 2.

Anxiety disorders.—The pooled prevalence of lifetime anxiety disorders was 20% (95%
Cl: 12%-28%) for SA groups versus 10% (95% CI: 6%—13%) across all types of no-SA
groups; OR=2.59, p<.001. The pooled prevalence of past-year anxiety disorders was 7%
(95% ClI: 5%-10%) for SA groups versus 3% (95% CI: 2%-4%) across no-SA groups; OR
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= 2.79, p< .001. Statistically-significant overall ORs were observed for lifetime and past-
year generalized anxiety disorder, social anxiety disorder, and panic disorder. The overall
OR for past-year, but not lifetime agoraphobia was statistically significant, and neither
overall OR for specific phobia was significant.

Bipolar disorder.—The pooled prevalence of lifetime bipolar disorders was 9% (95% CI:
0%-18%) for SA groups versus 2% (95% CI: 0%—6%) across no-SA groups; OR=3.51, p
<.001. Similarly, the pooled prevalence of past-year bipolar disorders was 9% (95% CI: 2%
—-15%) for SA groups versus 3% (95% CI: 3%—-3%) across no-SA groups; OR=4.33, p
<.001.

Depressive disorders.—The pooled prevalence of lifetime depressive disorders was 39%
(95% ClI: 29%-48%) for SA groups versus 17% (95% CI: 12%-23%) across no-SA groups;
OR=3.44, p< .001. The pooled prevalence of past-year depressive disorders was 24%
(95% CI: 13%-35%) for SA groups versus 11% (95% ClI: 5%—16%) across no-SA groups;
OR=3.10, p<.001. Statistically-significant overall ORs were observed for lifetime and
past-year dysthymia, major depressive episodes, and major depressive disorder.

Eating disorders.—The pooled prevalence of lifetime eating disorders was 8% (95% ClI:
3%—13%) for SA groups versus 2% (95% CI: 1%—-3%) across no-SA groups; OR=1.92, p
<.001. The pooled prevalence of past-year eating disorders was 1% (95% CI: 0%—4%) for
SA groups versus 1% (95% CI: 0%—4%) across no-SA groups; OR=1.51, p=.75. ORs for
specific eating disorder diagnoses were only summarized for lifetime diagnoses due to low
frequency of effect sizes for past-year diagnoses. Of these, a statistically-significant overall
OR was observed only for lifetime bulimia nervosa.

Obsessive-compulsive disorder.—The pooled prevalence of lifetime obsessive-
compulsive disorder was 6% (95% CI: 3%-8%) for SA groups versus 2% (95% CI: 1%
—3%) across no-SA groups; OR = 4.54, p< .001. The pooled prevalence of past-year
obsessive-compulsive disorder was 8% (95% ClI: 2%-14%) for SA groups versus 2% (95%
Cl: 0%—3%) across no-SA groups; OR=5.80, p<.001.

PTSD.—The pooled prevalence of lifetime PTSD was 36% (95% CI: 31%-41%) for SA
groups versus 9% (95% Cl: 6%-11%) across no-SA groups; OR=7.57, p<.001. The
prevalence of past-year PTSD was 26% (95% CI: 20%-32%) for SA groups versus 18%
(95% ClI: 11%-26%) across no-SA groups; OR = 3.01, p<.001.

Substance use disorders.—The prevalence of lifetime substance use disorders was 19%
(95% ClI: 15%—24%) for SA groups versus 9% (95% CI: 6%—12%) across no-SA groups;
OR=2.14, p< .001. The prevalence of past-year substance use disorders was 13% (95% ClI:
7%—19%) for SA groups versus 7% (95% ClI: 4%-11%) across no-SA groups; OR=1.75, p
<.001. Significant overall ORs were observed for lifetime and past-year drug and alcohol
use disorders.
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Moderator Analyses

Summary ORs for moderators characterizing diagnoses within groups (i.e., diagnosis type,
past year versus lifetime diagnosis, comparison group) are included in Table 2; summary
ORs within other moderators (i.e., sample type, time frame of SA victimization) are
presented in Table 3. In meta-regressions of log ORs, statistically-significant heterogeneity
was observed in the null model for anxiety disorders, Q(36) = 75.00, p < .001, depressive
disorders, @(34) =82.19, p<.0001, PTSD, ((39) =471.91, p<.001, and substance use
disorders, @(35) = 333.12, p<.001, but not bipolar disorders, ((4) = 2.69, p= .61,
disordered eating, Q(10) = 7.01, p=.72., or OCD, Q(6) = 0.70, p=.99. Moderators were
tested for disorder types with significant heterogeneity; analyses are presented in Table 4.

Anxiety disorders.—Heterogeneity in ORs for anxiety disorders was sufficiently
accounted for by moderators, Q£(24) = 29.05, p=.22. Type of sample was a significant
moderator of effects, such that college samples exhibited significantly lower ORs than
community samples. Disorder type was also a significant moderator, such that ORs were
significantly lower for specific phobia as compared to generalized anxiety disorder.

Depressive disorders.—In a multivariate moderator analysis of ORs reflecting
depressive disorders, heterogeneity was sufficiently accounted for by moderators, QE(21) =
16.04, p=.77. Sample type was a significant moderator: trauma help-seeking samples had
significantly smaller ORs than community samples. Comparison group type was a
significant moderator, such that ORs were significantly larger in studies comparing people
who had experienced SA to people who had not experienced any interpersonal violence,
relative to those comparing people who had experienced SA to people who had not
experienced SA. Disorder type was also a significant moderator, such that ORs were
significantly larger for major depressive episodes than major depressive disorder.

PTSD.—In the moderation analysis for PTSD, residual heterogeneity remained significant,
QE(29) = 314.55, p< .001. Only diagnosis time frame was a significant moderator, such that
ORs for past-year diagnoses were significantly smaller than ORs for lifetime diagnoses.

Substance use disorders.—Heterogeneity remained significant in the model with
moderators, QE(24) = 260.30, p < .001. Disorder type was a significant moderator, such that
ORs for drug use disorders were significantly larger than those for alcohol use disorder.

Discussion

In the first quantitative review of the prevalence of specific DSM-defined mental disorders in
survivors of SA, findings indicate that SA is associated with increased risk for most
disorders tested. The primary goal of this meta-analysis was to summarize the prevalence of
a variety of lifetime and past-year mental disorders in people exposed to SA and people
without a history of SA, which was accomplished using 171 estimates obtained from
diagnostic interviews with 88,539 participants. Nearly every study included found a higher
prevalence for mental disorders among people who had been sexually assaulted than in
people who had not been assaulted. Significantly higher risk associated with SA was
identified for all anxiety disorders (except for specific phobia and lifetime agoraphobia), all
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depressive disorders, lifetime bulimia nervosa, obsessive-compulsive disorder, PTSD, and all
substance use disorders.

Among people who have been sexually assaulted, depressive disorders and PTSD appear to
be particularly common. About one third of people exposed to SA evidenced lifetime (36%)
or past-year (26%) PTSD, more than one third evidenced lifetime depressive disorders
(39%), and almost a quarter evidenced past-year depressive disorders (24%). This is
consistent with epidemiological studies: estimates for PTSD have ranged from 31% to 52%
in survivors’ lifetime (Kessler et al., 1999; Kilpatrick, Edmunds, & Seymour, 1992; Xu et
al., 2013; Zinzow et al., 2012) and 11% to 36% in the past year (Creamer, Burgess, &
McFarlane, 2001; Xu et al., 2013; Zinzow et al., 2012), and estimates for major depressive
episodes/disorder have ranged from 30% to 43% in SA survivors’ lifetime (Kilpatrick et al.,
1992; Xu et al., 2013; Zinzow et al., 2012) and 13% to 36% in the past year (Xu et al., 2013;
Zinzow et al., 2012). Service providers should screen for these conditions in patients
exposed to SA and be prepared with high-quality referral options. Each of these conditions
are highly treatable using short-term cognitive behavioral therapies. Evidence-based
treatments for PTSD include cognitive processing therapy (Resick, Monson, & Chard, 2014)
and prolonged exposure (Rothbaum, Foa, & Hembree, 2007); evidence-based treatments for
depression include cognitive therapy (Beck, Rush, Shaw, & Emery, 1979) and behavioral
activation (Lejuez, Hopko, & Hopko, 2001). These treatments are associated with substantial
reductions in symptoms within 12-16 sessions (Bradley, Greene, Russ, Dutra, & Westen,
2005; Cuijpers, van Straten, Andersson, & van Oppen, 2008; Hofmann, Asnaani, Vonk,
Sawyer, & Fang, 2012; Mazzucchelli, Kane, & Rees, 2009; Mendes, Mello, Ventura, de
Medeiros Passarela, & de Jesus Mari, 2008; Powers, Halpern, Ferenschak, Gillihan, & Foa,
2010) and thus represent efficient and cost-effective strategies to address these conditions.
There also is some promising evidence that PTSD can be prevented after SA (Dworkin &
Schumacher, 2016) and other forms of trauma (Korngr et al., 2008; Litz, Gray, Bryant, &
Adler, 2002) through early intervention, but this has not been investigated for depression.
Service providers responding in the immediate aftermath of SA exposure (e.g., rape crisis
advocates) provide a front line for disseminating such interventions.

Although it is not possible to conclude from observational data that SA causes mental
disorders, this review provides further evidence of their association across specific mental
disorders. There are multiple possible explanations for the observed relationships (Dworkin
etal., 2017). First, it is possible that SA increases vulnerability to the development of mental
disorders. SA might cause the onset of mental disorders in otherwise healthy individuals,
trigger the expression of a genetic liability, or worsen subthreshold forms of
psychopathology to diagnostic level. Second, mental disorders could increase risk for SA
victimization (Orcutt, Erickson, & Wolfe, 2002; Pineles, Shipherd, Welch, & Yovel, 2007),
potentially because people with mental disorders are targeted by perpetrators. It also is
important to note that both lifetime and past-year mental disorders are reflected in this
analysis; in the case of lifetime disorders especially, it is possible that SA exposure occurred
after the onset of a mental disorder. The significantly increased risk for past-year mental
disorders provides stronger evidence of the causal association between SA and mental
disorders. However, prospective studies and meta-analyses of these studies are needed to
clarify the causal direction of observed relationships.
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Moderators of Disorder-Specific Risk Associated with Sexual Assault

A secondary goal of this review was to identify moderators that could alter the degree to
which risk for various mental disorders are higher in survivors of SA. Moderators were
tested in four diagnostic categories: anxiety disorders, depressive disorders, PTSD, and
substance use disorders. It was notable that group differences in most diagnostic categories
were relatively robust to differences in characteristics of studies (i.e., comparison group
type, sample type, time frame of SA) and effects (i.e., time frame of diagnosis, specific type
of disorder). However, several significant moderators were observed that could guide future
disorder-specific research on the effects of SA.

Sample type.—Several sample types evidenced different risk for diagnosis of specific
disorders associated with SA when other moderators were controlled for. First, relative to
community samples, effect sizes were smaller for anxiety disorders in college students. This
may indicate that students most severely affected by anxiety disorders associated with SA
may be less likely to enter college or more likely to leave college than those without anxiety
disorders. This was somewhat surprising, as prior studies failed to find associations between
anxiety disorders and failure to enter college or college dropout (Breslau et al., 2008). It is
possible that anxiety disorders that develop subsequent to experiences of campus SA involve
avoidance of college-specific stimuli (e.g., attending class) that could increase likelihood of
dropout, whereas anxiety disorders not associated with SA or associated with non-campus
SA may interfere less. Second, relative to community samples, trauma-help-seeking samples
evidenced lower effect sizes for depressive disorders. This smaller group difference appeared
to be driven by higher rates of depressive disorders in the comparison groups (which were
comprised of survivors of physical assault in two of the three effects representing trauma-
help-seeking samples), rather than lower rates of depression in the SA group. However,
because these samples included individuals seeking help for SA and other forms of trauma
within a year of trauma exposure, it also is possible that group differences in depressive
disorders might emerge later in time. The latency of post-SA depression should be
investigated in future prospective research.

Comparison group type.—Results from this analysis indicate that SA is associated with
relatively higher risk for PTSD than other forms of trauma. Significant odds ratios were
observed for studies comparing survivors of SA to people who had experienced other forms
of trauma (in most cases, comparison groups were comprised of survivors of any non-SA
trauma or survivors of physical assault). According to multivariate analyses controlling for
other moderators, these odds ratios were similar in magnitude to odds ratios from studies
using comparison groups comprised of people who had not experienced sexual assault. This
is consistent with past research suggesting that SA may be significantly more harmful than
other forms of trauma in terms of PTSD outcomes (Kelley et al., 2009; Kessler et al., 1995).
However, for other types of disorders, no significant effects were observed when comparing
survivors of SA to survivors of other forms of trauma. Because these calculations were
based on very small numbers of studies, more research is needed in this area to conclude
whether SA is relatively more deleterious in terms of non-PTSD sequelae.
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Time frame of sexual assault.—In multivariate models controlling for other
moderators, similar risk for specific mental disorders was observed regardless of whether
studies assessed SA that had occurred in the past year, in adolescence/adulthood, or at any
point in the lifespan. Importantly, this analysis did not directly compare survivors of past-
year SA with survivors of assaults that had occurred more than a year prior, as survivors of
past-year SA could be included in studies of lifetime or adolescent/adult SA. As a result, the
degree to which increased risk for these disorders necessarily endures over time cannot be
concluded from this study. Instead, this finding indicates that widening the range of how far
in the past SA could have occurred does not reduce survivors’ relatively increased risk for
anxiety disorders, depressive disorders, PTSD, or substance use disorders. Past research has
indicated that risk for PTSD is highest in the months following SA and reduces over the first
year post-assault (Frazier, Conlon, & Glaser, 2001), and studies of other traumas indicate
that PTSD remission likelihood decreases after the one-year mark (Breslau, 2009). However,
most research has not followed survivors for longer than a year, and as a result, it remains
unclear how time since SA affects risk for various mental disorders. Future research should
follow survivors prospectively to assess the degree to which diagnostic criteria for various
disorders are met over time.

Type of disorder.—Some differences in risk for specific disorders within diagnostic
categories were observed when controlling for other moderators. First, for the anxiety
disorders, ORs for specific phobia (lifetime OR = 2.10, past-year OR = 1.53) were
significantly smaller than for generalized anxiety disorder (lifetime OR = 2.85, past-year OR
= 3.66). This may indicate that, of the anxiety disorders, specific phobia is relatively less
trauma-related. When survivors of SA develop fear and avoidance of specific trauma-related
stimuli, this is considered to be a symptom of PTSD rather than specific phobia; anxiety
disorders are only diagnosed when the associated symptoms are not associated with a
specific traumatic event (American Psychiatric Association, 2013). Although SA survivors
may experience general increases in anxious arousal that could manifest as other anxiety
disorders, it is possible that it is relatively rare for this to manifest narrowly as fear towards a
non-trauma-related stimulus, as necessary for a diagnosis of specific phobia. Second, for the
depressive disorders, ORs for major depressive episode (lifetime OR = 4.41, past-year OR =
4.35) were significantly larger than those for major depressive disorder (lifetime OR = 2.99,
past-year OR = 2.43). This is likely due to the lower bar needed to meet criteria for a major
depressive episode than major depressive disorder, as a diagnosis of major depressive
disorder requires at least one major depressive episode that is not better explained by another
condition, without the presence of manic episodes that would indicate bipolar disorder
(American Psychiatric Association, 2013). It is possible that some survivors who evidenced
a major depressive episode would ultimately have been diagnosed with a disorder other than
major depressive disorder if those criteria were applied. Finally, for the substance use
disorders, ORs for drug use disorders (lifetime OR = 3.43, past-year OR = 2.04) were
significantly larger than those for alcohol use disorder (lifetime OR = 1.75, past-year OR =
1.51). It is possible that drugs are more likely than alcohol to be used for self-medication—
indeed, different patterns of use of alcohol and drugs for self-medication are observed across
the anxiety disorders (Robinson, Sareen, Cox, & Bolton, 2009)—or that dependence is more
likely to develop following habitual self-medication with drugs than alcohol. Alternatively,
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given prior research suggesting that drug use, but not alcohol use, prospectively increases
risk of physical/sexual assault (Kilpatrick, Acierno, Resnick, Saunders, & Best, 1997), it is
possible that the higher ORs seen for drug use disorders relative to alcohol use disorders
indicate that drug use disorders are a stronger risk factor for SA.

Past year versus lifetime diagnoses.—Diagnosis time frame was a significant
moderator of ORs for PTSD only, such that SA survivors’ relative odds of receiving a
diagnosis of past-year PTSD (OR = 3.01) was lower than their risk of meeting criteria for
PTSD in their lifetime (OR = 7.57) in multivariate models controlling for other moderators.
Because studies differed in terms of when assaults could have occurred, findings could be, in
part, driven by survivors of an assault that occurred more than a year prior who met criteria
for PTSD in the months following assault but whose symptoms remitted. Indeed, 63% of
survivors meet diagnostic criteria two months after SA (Frazier et al., 2001). Similar post-
SA spikes in risk might not be evident for other conditions, or their symptoms may be better
accounted for by a diagnosis of PTSD. This should be investigated in future research.

Strengths & Limitations

This meta-analysis had several strengths, including a comprehensive study identification
strategy that resulted in the inclusion of a large number of studies and many unpublished
effects. The selection of studies that used high-quality diagnostic interviews is also a
strength, as studies that use lower-quality methods to assess psychopathology—such as
unpublished self-report measures unvalidated against DSM diagnostic criteria—may result
in over- or under-diagnosis (e.g., Foa, Cashman, Jaycox, & Perry, 1997; Griffin,
Uhlmansiek, Resick, & Mechanic, 2004). However, this study had limitations. First,
estimates for several diagnostic categories, including bipolar conditions, obsessive-
compulsive disorder, and eating disorders, were based on a small number of effects, which
precluded testing moderation for these conditions. Several specific disorders were also
represented with low frequency (e.g., agoraphabia, eating disorders). More research is
needed on the impact of SA on these conditions. Second, although moderators satisfactorily
accounted for heterogeneity in ORs for anxiety and depressive disorders, significant
heterogeneity remained when moderators were included for PTSD and substance use
disorders. This suggests that there may be important unassessed moderators. There is
evidence that factors including whether assaults were perpetrated by strangers, involved
weapon use, and led to physical injury may affect effect sizes (Dworkin et al., 2017), but
was not possible to test these moderators in this analysis due to low frequency of reporting
across diagnostic categories. Other possible moderators, such as number of assaults
experienced, other lifetime trauma exposure, and perceived life threat during the assault
should be explored in future analyses. Third, studies without a comparison group were
excluded, as a goal of this study was to understand the relative odds of experiencing each
disorder in assaulted versus unassaulted groups. It is possible that different prevalence
estimates for SA groups would be obtained if such studies were included. Fourth, studies
were limited in their gender and regional diversity. Although most meta-analyses have not
observed gender differences in associations between interpersonal violence and
psychopathology (Dworkin et al., 2017; Paolucci, Genuis, & Violatto, 2001; Tolin & Foa,
2006; cf Weaver & Clum, 1995), the degree to which gender differences exist
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psychopathology after SA specifically remains unclear and should be investigated further.
Given that most studies in this sample were conducted in the US, these results are limited in
their ability to speak to the impact of SA on survivors in different regional contexts. In non-
US settings, differences in the prevalence, nature, and context of sexual violence may lead to
different mental health outcomes (World Health Organization, 2013). More international
research is needed to understand the global impact of SA. Fifth, this analysis did not
examine comorbidity between PTSD and other conditions. As a result, it is unclear whether
these conditions were independently caused by an experience of SA rather than by
symptoms of PTSD stemming from SA (Breslau, 2009). Future meta-analyses should
compare SA survivors with and without PTSD in terms of their psychological profiles.

It is clear from this study that SA has a robust association with various mental disorders.
Although more research is needed to understand the diversity of conditions associated with
SA, the dissemination of evidence-based interventions to people exposed to SA is strongly
warranted.
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Refer to Web version on PubMed Central for supplementary material.
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Summary Tables
Critical Findings

. Nearly every study included found a higher prevalence for mental disorders
among people who had been sexually assaulted than in people who had not
been assaulted.

. Among people who had been sexually assaulted, depressive disorders and
PTSD were especially common.

. The prevalence of PTSD was higher in survivors of sexual assault than in
survivors of other forms of trauma.

. This review cannot conclude that sexual assault causes mental disorders, but
instead demonstrates that several mental disorders are much more common in
people who have been sexually assaulted.

Implications for Practice, Policy, and Research

. Service providers interfacing with survivors of sexual assault should be
prepared to assess and make referrals to treatment for PTSD and depression.
Referral options should include short-term cognitive behavioral therapies
given their success in treating these conditions.

. It is important to create early interventions to prevent the development of
PTSD after sexual assault. Such interventions could be disseminated by
service providers responding in the early aftermath of sexual assault.

. Longitudinal research is needed to clarify the causal association between
sexual assault victimization and psychopathology.

. More research is needed to understand how the impact of sexual assault
differs across diverse groups and in non-US settings.
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125,780 sources identified from PsycINFO, ProQuest Digital
Dissertations & Theses, & Academic Search Premier

122,967 sources excluded on title review

2813 sources reviewed for eligibility

2767 sources excluded on full-text review
488 non-quantitative
807 no sexual assault group
310 no sufficient comparison group
324 no target mental health outcomes
242 clinical sample
308 unable to obtain sufficient data
122 duplicates
166 no interview-based assessment of diagnoses

46 sources reflecting 39 unique studies included

Figure 1.
Study exclusion table.
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2This proportion is a truncated outlier; thus, it is smaller than the proportion in the no-SA group despite the significant odds ratio

favoring the SA group.
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Table 4.
Moderator Analyses
Anxiety disorders (m = 37) OR SE(OR) 95% CI p
Intercept 3.25™% 125 212,500 0.00
College student sample (versus community sample) 036" 1.36 0.20,0.65 0.00
Medical sample (versus community sample) 0.59 139 0.31,1.13 0.11
Veteran sample (versus community sample) 0.37 229 0.07,1.90 0.24
Trauma help-seeking sample (versus community sample) 0.98 179 0.31,3.06 0.97
Other type sample (versus community sample) 0.57 161 0.22,1.44 0.23
Other trauma comparison group (versus no sexual assault) 1.76 219 038,821 0.47
Adult/adolescent SA (versus past year) 1.14 121 0.79,1.67 0.48
Past year diagnoses (versus lifetime) 1.03 114 0.80,1.34 0.81
Agoraphobia (versus generalized anxiety disorder) 0.99 156 042,237 0.99
Panic disorder (versus generalized anxiety disorder) 1.01 1.20 0.70,1.45 0.97
Specific phobia (versus generalized anxiety disorder) 0.68~ 1.20 0.48,0.96 0.03
Social anxiety (versus generalized anxiety disorder) 0.80 122 0.55,1.17 0.25
Depressive disorders (m = 35) OR SE(OR) 95% CI p
Intercept 3.24™* 115 247,424  0.00
College student sample (versus community sample) 1.06 113 0.83,1.35 0.63
Medical sample (versus community sample) 0.75 133 043,131 0.31
Veteran sample (versus community sample) 1.08 131 0.64,1.82 0.77
Trauma help-seeking sample (versus community sample) 0.39% 153 017,090 0.03
Other type sample (versus community sample) 1.04 195 0.28,3.83 0.96
No-interpersonal-violence comparison group (versus no sexual assault) 270% 149 125,587 0.01
Other trauma comparison group (versus no sexual assault) 1.15 154 049,268 0.75
Adult/adolescent SA (versus past year) 0.93 116 0.69,1.25 0.64
Lifetime SA (versus past year) 0.79 119 0.56,1.12 0.18
Past year diagnoses (versus lifetime) 0.95 1.08 0.81,1.10 048
Dysthymia (versus major depressive disorder) 0.90 114 0.69,1.17 0.42
Nonspecific depressive disorder effects (versus major depressive disorder)  1.91 172 0.66,5.49 0.23
Major depressive episode (versus major depressive disorder) 1.69%F 111 139,207 0.00
PTSD (m = 39) OR SE(OR) 95% Cl p
Intercept 16,52 195 4.47,61.08 0.00
College student sample (versus community sample) 0.70 151 031,157 0.39
Medical sample (versus community sample) 0.86 226 0.17,425 0.85
Veteran sample (versus community sample) 0.33 187 0.10,1.13 0.08
Trauma help-seeking sample (versus community sample) 0.39 1.94 011,144 0.16
Other type sample (versus community sample) 0.87 185 0.26,2.89 0.81
Other trauma comparison group (versus no sexual assault) 0.59 141 0.30,1.15 0.12
Adult/adolescent SA (versus past year) 0.56 1.98 0.15,214 040
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Anxiety disorders (m = 37) OR SE(OR) 95% ClI p
Lifetime SA (versus past year) 0.68 187 0.20,2.33 0.54
Past year diagnoses (versus lifetime) 047" 133 0.27,082 0.01
Substance use disorders (m = 36) OR SE(OR) 95% ClI p
Intercept 220%" 131 130,373 0.00
College student sample (versus community sample) 0.92 159 037,228 0.85
Medical sample (versus community sample) 1.72 184 0.52,5.67 0.37
Veteran sample (versus community sample) 0.28 2.37 0.05,154 0.14
Trauma help-seeking sample (versus community sample) 0.93 1.77 030,283 0.90
Other type sample (versus community sample) 0.57 147 0.27,1.20 0.14
Other trauma comparison group (versus no sexual assault) 0.56 155 0.23,1.32 0.18
Adult/adolescent SA (versus past year) 0.79 144 039,160 051
Lifetime SA (versus past year) 0.92 141 047,182 0.82
Past year diagnoses (versus lifetime) 0.98 130 0.59,1.62 0.93
Drug use disorder (versus alcohol use disorder) 159% 123 1.05,240 0.03

Note. OR = odds ratio, SE(OR) = standard error of odds ratio, Cl = confidence interval.
p<.05,

Ak
p<.01
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