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Abstract

Objective—This study examined the moderating and mediating effects of perceived social
support on the association between pre-college sexual assault (SA) and college-onset SA.

Participants—A representative sample of 6,132 undergraduates.

Methods—The PLUM procedure in SPSS was used to test the moderation model, with individual
regressions conducted in a hierarchical fashion. A weighted least squared mean and variance
adjusted (WLSMYV) mediation model was used to examine the mediating effect of social support.

Results—Pre-college SA significantly predicted college-onset SA. Social support significantly
mediated the relation between pre-college SA and college-onset SA. Social support was not a
significant moderator of this relationship.

Conclusions—Given the high prevalence of SA among college populations, as well as the high
rates of SA revictimization, identification of factors that may be related to repeated SA (e.g., low
social support) within this population are essential and may inform intervention, policy, and
university student services.
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Upwards of 25% of women and 7% of men experience a sexual assault (SA) while enrolled
in collegel2, making SA the most common form of violence on US college campusesS.
Large-scale surveys of college students suggest that approximately one in five female
undergraduates have experienced attempted or completed SA following college
enrollment?4, with up to 7.3% reporting SA in the previous 12 months®. Notably, rates of
SA are higher among college-aged women than any other age groups®. Furthermore, in a
nationally representative sample of college women, only 11.2% of rapes were reported’ and
another study found that university reports of sexual assault increase by approximately 44%
during audit periods and return to pre-audit levels once the audit period is over8. While
focusing on primary prevention targeted at potential perpetrators is essential, the alarmingly
high and consistent rates of SA on college campuses elucidate the need to also identify risk
factors for victimization to inform intervention, policy, and student services.

One significant risk factor for SA is prior history of SA; in fact, a prior history of SA is
associated with a threefold increased risk for future SA®. This association has been
demonstrated in both retrospective and prospective research designs9 and has been found
among collegel12, clinical®14, and community-based samples!®16. Moreover, strong
associations between repeated SA and psychopathology have been demonstrated. Survivors
of repeated SAs are at increased risk for psychiatric conditions, including posttraumatic
stress disorder (PTSD) and depression, and are at greater risk of experiencing co-occurring
disorders!’-21, Considering exposure to childhood sexual abuse doubles, sometimes triples,
the likelihood of SA after the age of 1614, it is possible that a large proportion of college-
onset victims of SA are not experiencing their first assault, but instead a repeated assault.
Pervasive rates of SA and SA revictimization among college populations underscore the
need to identify potential risk and protective factors that may influence the likelihood of
revictimization. Previous research has demonstrated factors that not only impact differential
responses to SA, but also influence the likelihood of repeated SA. Non-male gender (i.e.,
transgender2 and female gender23), ethnicl9 and sexual?4-25 minority status, and agel# have
been linked to increased risk for SA revictimization.

Although examination of demographic factors associated with SA outcomes and risk of
repeated SA may aid in targeting of prevention programming, identification of potentially
modifiable variables is critical. To that end, social support has been associated with SA and
SA revictimization26:27, as well as with risk for psychopathology post-trauma28-30, For
instance, poor social support following SA has been associated with increased self-blame31,
lack of interpersonal assertiveness32:33, and use of substances to cope34, which may in turn
increase the likelihood of experiencing a repeated assault33:3>, Although associations
between correlates of social support (e.g., self-blame, lack of assertiveness) and SA
revictimization have been identified (e.g.,31:33:36), these studies were cross-sectional and
mediation cannot be inferred. Meta-analytic reviews of PTSD have consistently shown that
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social support is the strongest protective factor against PTSD2%:37, suggesting that social
support may serve as an important marker for resilience.

The targeting of modifiable factors (e.g., social support) that may buffer the relationship
between prior history of SA and college-onset SA is gaining increasing federal support, as
SA on college campuses receives growing public attention. As dictated by the Campus
Sexual Violence Elimination Act (SaVE), a provision of the Violence Against Women Act
(VAWA), all higher education institutions that receive federal funding are required to provide
rape prevention programs that include a focus on primary prevention, bystander intervention,
and risk reduction (Violence Against Women Reauthorization Act of 2013). Bystander
intervention training aims to equip community members with the responsibility and skills to
provide social support by responding to rape before, during, or after an assault occurs38, The
bystander-intervention model is endorsed by policy makers and sexual assault advocates
alike; however, research on best practices utilizing this approach is in its infancy3°.

Although previous research exists demonstrating the mediating and moderating effects of
social support on the relation between SA and mental and physical health#®-42, no studies to
our knowledge have investigated the mediating or the moderating effects of social support
on the relation between prior history of SA and college-onset SA. Examination of these
putative pathways could inform valuable prevention and intervention strategies, including
federally mandated programs emphasizing prosocial behavior, that could decrease rates of
SA revictimization within college populations. Thus, the first aim of the present study was to
explore whether the previously identified relationship between pre-college SA and college-
onset SA within this sample (as described in Conley et al.43) was moderated by perceived
social support. It was hypothesized that social support would moderate the relationship
between pre-college SA and college-onset victimization, such that higher levels of social
support would weaken the relationship between pre-college SA and college-onset SA. The
second aim of the study was to determine if perceived social support mediated the
relationship between pre-college SA and college-onset SA, given that SA has been shown to
affect social support through mechanisms such as increased blame and decreased
assertiveness, which may, in turn, increase the likelihood for revictimization. It was
hypothesized that social support would partially mediate the relationship between pre-
college SA and college-onset SA.

METHODS

Participants

The present study utilizes data from the Spit for Science study (S4S), an ongoing university-
wide research project, which longitudinally assesses genetic and environmental influences
on substance use and psychiatric disorders in a representative majority of college students
throughout their enrollment at a large urban university. Data was analyzed from the first
three cohorts of S4S. Between 2011-2013, all incoming freshman age 18 or older were
invited to participate in a university-wide research study on college behavioral health. First,
summer mailings were sent to incoming freshmen, including a study overview of the survey
and DNA collection components of the study. Mailings also included general information
about alcohol-related programming at VCU. Second, at the start of the Fall semester,
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incoming freshmen were contacted via e-mail to invite them to participate by completing the
online survey. Additional e-mail invitations were sent in the spring to freshmen that did not
participate the previous fall, thereby providing another opportunity to complete the survey.
In this case, participants were asked to retrospectively report on the items from the fall
survey. Follow-up surveys were administered each spring following enroliment. Once
enrolled in the S4S study, participants became part of the S4S registry, wherein they were
de-identified using established study procedures. Participants in the S4S registry have all
provided informed consent allowing for their data to be collected, shared and used for
research purposes.

Invitations were sent to 11,328 individuals, with a 67% response rate. Notably, pre-college
social support was not assessed retrospectively during the initial time point for individuals
enrolling in the study during the spring semester. Therefore, only individuals enrolled during
the fall semester were included in the present analyses (N=6,132). Given that previous
research using S4S data (e.g., Conley et al.*4) has demonstrated high rates (around 20%) of
SA, as well as a positive association between pre-college SA and college-onset SA, we
sought to extend these findings to include potential factors that may explain this previously
identified association. Additionally, the sample was representative of the broader university
student population in terms of both gender and race/ethnicity. The university’s Institutional
Review Board approved all study procedures and informed consent was obtained from all
study participants. Study data were collected and managed using REDCap (Research
Electronic Data Capture), a secure web-based application designed exclusively to support
data capture for research studies*®. Participants received $10 and a t-shirt for their
involvement in the study. Additional detailed information concerning recruitment can be
found in Dick et al.46

Pre-College SA (Baseline Assessment)—SA exposure was assessed via an
abbreviated version of the Life Events Checklist4’. Two items were used to form the
dichotomous pre-college ‘broad SA’ variable: “sexual assault (rape, attempted rape, made to
perform any type of sexual act through force or threat of harm)” and *“other unwanted or
uncomfortable sexual experience”. Participants completing the survey in the fall or
retrospectively in the spring of their first year were given the response options of “yes” or
“no” regarding whether SA occurred “before the past 12 months”, “during the past 12
months”, “before starting college”, or “never happened to me”.

College-onset SA (Follow-up Assessments)—Students completing follow-up
assessments were given the same response options as those offered during baseline
assessment (“yes” or “no”) but were asked to respond to whether SA had occurred “since
starting college” in the follow-up survey conducted spring of their first year and “in the past
12 months” in follow-up surveys completed each subsequent spring. Total number of SAs
and total number of other unwanted or uncomfortable sexual experiences since college
enrollment were computed and then totaled to create a ‘college-onset broad SA’ variable.
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Social Support (Baseline Assessment)—Social support was evaluated via three items
from the modified version of the Medical Outcomes Study module®®. Items asked about the
past 12 months and included “How often was someone available to give good advice about a
crisis?”, “How often was someone available to get together with you for relaxation?”, and
“How often was someone available to confide in or talk about your problems?”. Responses
were made on a Likert-type scale of 1 (none of the time) to 4 (all of the time), with higher
scores representing greater perceived social support. The current study utilized a sum score
of the three items (Cronbach’s alpha=.84).

Data Analytic Plan

RESULTS

To address Aim 1, the PLUM procedure in SPSS was used to evaluate the hypothesized
moderating effect of perceived social support on the relation between pre-college SA and
college-onset victimization. The PLUM procedure was used because college-onset
victimization was treated as an ordinal outcome variable, coded as 0-3 (0 = no SAs, 1=1
SA, 2=2 SAs, 3 = 3+ SAs. Pre-college SA was a dichotomous variable indicating presence
or absence of pre-college SA. Prior to the analyses, the independent and moderator variables
were centered and a product term was created from the centered variables*® to facilitate
interpretation of the moderation results. Because there is no hierarchical function for the
PLUM procedure, individual regressions were conducted in a hierarchical fashion. Gender
and race were entered in the first regression predicting college-onset victimization. Pre-
college SA and the centered social support variable were entered in the second regression.
Lastly, the interaction term was added in the final regression. Models were compared by
taking the difference between their -2 log likelihoods (—2LLs) and using this as the test
statistic in a Chi square test with 1 df.

A weighted least squared mean and variance adjusted (WLSMV) mediation model (see
Figure 1 for a theoretical path diagram of the model) was also tested, using Mplus, Version
6.12%0. This model examined the effect of pre-college SA on college-onset victimization,
both directly and indirectly through social support. Covariates consisted of gender and race
and were included at the level of the full regression model (pre-college SA and social
support predicting college-onset victimization). Mplus uses the proauct of coefficients
strategy to calculate indirect effects®152, In the simple case, partial mediation by a single
variable (i.e., a partial indirect effeci) is evaluated in relation to the Zdistribution.

Sample characteristics

6132 participants from the first three Fall cohorts were included in the present analyses
(Mage=18.42, SD=.47; 61.6% female). Race/ethnicity was dummy coded and separated into
three categories with White (51.5%) set as the reference group. 19% of participants were
African American, 16% were Asian, and 13.5% were grouped into the ‘Other’ category
which included American Indian/Native Alaskan, Hispanic/Latino, Native Hawaiian/Other
Pacific Islander, more than one race, and unknown.
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Pre-college SA (i.e., experiencing at least one SA and/or other unwanted or uncomfortable
sexual experience prior to college enrollment) was reported by 23.4% of the sample with
females endorsing significantly higher rates compared to males (30.4% of females vs. 12.0%
of males, X2=259.26, p<.001). 20.8% of the sample endorsed college-onset SA (14.4%
endorsed one SA, 4.9% endorsed two SAs, and 1.5% endorsed 3 SAs). Of those who
endorsed college-onset SA, 52.3% reported first time assaults, while 47.7% reported
revictimization.

Perceived social support was highest across the total sample (M=9.56, SD=2.24), lower for
individuals endorsing any “other unwanted or uncomfortable sexual experience” (M=9.17,
SD=2.31), and lowest for individuals endorsing sexual assault (A/#=9.03, SD=2.37).

Moderation models

Results of the hierarchical ordinal logistic regressions conducted to evaluate the
hypothesized influence of social support on the relation between pre-college SA and college-
onset victimization are shown in Table 1. In the first model (Model 1; demographics only,
see row 2 of the table), gender and Asian race significantly predicted college-onset
victimization (ps <0.05), such that Asian race was associated with decreased risk of college-
onset SA and female sex was associated with increased risk of college-onset SA. The
predictive effect of African American race on college-onset victimization was marginally
significant (p=.056), with a trend suggesting that African American race was associated with
decreased risk of college-onset SA. “Other” race was not a significant predictor (¢>.05). The
same pattern was seen for these demographic parameters across all subsequent models, with
African American race becoming significantly predictive in Models 2 and 3 (p<.05). The
protective effects associated with Asian and African American race are likely related to the
decreased rates of heavy drinking that have been seen in these groups compared to White
individuals within the S4S sampleS3. In Model 2 (see row 3 of Table 1), pre-college SA
significantly predicted increased risk of college-onset victimization (p<.001). Social support
was also significantly associated with lower risk for college-onset SA (p<.001). Model 2’s
fit was significantly better than Model 1’s (A-2LL = 819.21, p<.001), which, along with the
greater pseudo R2 in Model 2 (14% vs. 4.3%), suggests that Model 2 has more explanatory
power. In the final model (Model 3; includes the interaction term, see Row 4 of Table 1)
testing moderation, the joint effect of pre-college SA and social support was not significant
(1p=0.187), suggesting that social support does not moderate the relationship between pre-
college SA and college-onset victimization.

Mediation model

Similar to the moderation model, gender and Asian race significantly predicted college-onset
victimization (ps <0.05). African American and “other” race did not significantly predict
college-onset victimization (ps>.05). A mediation analysis determined that there was a small
but significant indirect effect of pre-college SA on college-onset victimization through social
support, p=.048, p<.001. This accounted for 5.8% of the total effect, with the remainder of
the effect (~94%) resulting from pre-college SA’s direct association with college-onset
victimization (p<.001).
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COMMENT

The aims of the present study were to examine the mediating and moderating effects of
perceived social support on the association between pre-college SA and college-onset SA.
Consistent with previous research using the S4S sample (Conley et al.43), pre-college SA
significantly predicted college-onset SA. This finding is consistent with a preponderance of
literature suggesting that prior history of sexual assault is a strong predictor of subsequent
sexual assaults®, particularly among college samples'-12, Indeed, approximately half of
individuals who reported college-onset SA also reported prior SA. Social support was found
to be a significant mediator, but not moderator, of the relationship between pre-college SA
and college-onset SA,; each result is discussed in turn.

In line with our hypothesis, social support accounted for a small, but meaningful amount of
the total effect of pre-college SA on college-onset SA. Thus, social support may serve as a
mechanism through which pre-college SA predicts college-onset victimization. There are
numerous possible pathways by which this relationship may develop posited here that may
warrant empirical attention. For example, because social support was inversely associated
with college-onset SA, one way in which social support might serve as a mechanism through
which pre-college SA predicts college-onset SA is explained by the social support
deterioration theory, whereby stressful life events curtail actual or perceived social

support®. SA often results in survivors feeling isolated and/or neglected socially, which may
result in increases of behaviors that may put someone at increased risk for SA (e.g.,
substance use®®, loneliness, displaced blame®6). For instance, individuals having
experienced SA prior to college may be less likely to seek out and establish adequate social
support systems upon entering college. Such individuals, therefore, may be more prone to
isolation and engagement in risky behaviors (e.g., substance use), a combination that may
put them at significantly increased risk for SA (e.g., being intoxicated without the buffer of a
“buddy system” to ensure that they are safe). The social support deterioration theory adds to
the growing traction that social support has been getting as a marker of resilience, such that
individuals with higher levels of social support may be less likely to be exposed to repeated
traumas that, in turn, put them at even greater risk for PTSD and post-trauma difficultiesZC.

Another theory which may help explain the mediating role of social support on the relation
between pre-college and college-onset SA is the tension-reduction theory, which suggests
that SA survivors may use risky sexual behavior (RSB) as a means of regulating negative
affect®’:58, Without adequate social support systems in place post-SA, individuals may be
more likely to likely to engage in risky tension-reducing behaviors, such that they are
without more adaptive tension-reducing strategies (e.g., engagement in social support) and
unmonitored by friends. RSB could then, in turn, increase the risk of another assault.
Although previous research has demonstrated associations between correlates of social
support (e.g., self-blame, lack of assertiveness, substance use) and repeated SA33:35:36,59,
this is the first study to our knowledge to demonstrate a mediating effect of social support on
the relation between pre-college and college-onset SA. These findings implicate an essential
role of social support in the occurrence of college-onset SA, particularly among individuals
at increased risk (i.e., those with a history of SA prior to starting college).
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Future directions for this line of research include investigation into which specific
components of social support are most influential in predicting college-onset SA among
individuals with a prior history of SA. For example, determining whether emotional versus
instrumental social support is more beneficial for reducing the likelihood of college-onset
SA would allow for tailored intervention and prevention strategies on college campuses.
Additionally, studies examining college social support may inform interventions that bolster
social support systems already in place among many college students. For instance, research
has demonstrated that how a support provider responds to SA disclosure has important
implications for the process of recovery®0-62, Therefore, education provision across
campuses for how to respond when a friend discloses SA could help decrease blaming
reactions and increase emotionally supportive reactions, which could not only have a
positive effect on post-SA adjustment, but could also serve to potentially decrease the
likelihood of repeated SA.

Another potential aspect of social support to target is prosocial bystander behavior, defined
by Darley and Latane®3 as a process whereby a prosocial bystander notices what is
happening and labels it as a problem where help is needed, decides what actions to take, and
feels they have the skills to take action safely. SA prevention programs focused on prosocial
bystander behavior are becoming more prevalent [e.g. Bringing in the Bystander84, The
Men’s Program®®, and Mentors in Violence Prevention (MVP)66]. Although evaluations of
these programs are promising®’, more research is needed to better understand efficacy and
applicability across various collegiate populations and settings. For example, while Hanson
& Gidycz58 found their program decreased SA among women with no history of SA, it was
not effective for those who had already been victimized. However, the findings were not
replicated in subsequent studies®%.70. Research on a pro-social bystander approach to SA
prevention typically focuses on evaluating the short and long-term impact of such programs
on bystander attitudes and behaviors3:71, Future research should examine the impact that
increased pro-social bystander capacity has on perceived social support. As campus
communities continue to be educated and trained in bystander prevention programs, if
survivors of SA experience heighted support perhaps such programs will aid in the
prevention of revictimization of this vulnerable group.

Although the present study sample is robust and representative of the larger university
population, several methodological limitations should be considered. Although significant,
the mediating effect of social support on college-onset SA was small. Additionally, the
assessment measures used were not tailored to these specific study aims (e.g., social support
was assessed using only three items; although these three items demonstrated good internal
reliability [a=.84]). Moreover, there are timing issues that ought to be considered when
interpreting the results of the present study. For instance, given the longitudinal nature of
data collection for the parent study, there is potential overlap in the fall administration
between the responses “in the past twelve months™ and “before starting college.” Therefore,
it is possible that a participant who experienced SA during their initial days of college was
erroneously coded as pre-college onset rather than college-onset SA. Similarly, social
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support was queried only at baseline for “past 12 months”; thus, the timing of pre-college
SA in relation to social support assessment is unknown.

Additionally, psychiatric symptoms were not included in the present analyses. Thus, the
potential confounding effects of PTSD, depression, anxiety, and substance use were not
accounted for in the present analyses and, notably, may contribute to the mediating effect of
social support on future revictimization. Moreover, although longitudinal assessment
provides an approximate idea as to timing of trauma, exact timing of assaults was not
specifically assessed and time elapsed since trauma and between traumas is not accounted
for. Notably, whereas the extensive use of college students in psychological research is
typically a concern with regards to generalizability of findings to the general population, the
use of college students in the proposed study is a strength, as college undergraduates
embody the general population of interest for the research questions of interest (i.e., young
adults are at greater risk for SA and related outcomes). Moreover, seeing as the present study
sample has been recruited from a large, urban university setting, participants are likely
representative of the general college population in terms of both gender and race/ethnicity.
However, by using a collegiate sample, the representativeness of other variables, such as
socioeconomic status and education will be less applicable to non-college populations.
Additionally, given that transgender individuals are at increased risk for SA
revictimization22, future studies would benefit from targeted recruitment of gender
nonconforming individuals. Findings should be considered in light of these limitations.

Conclusions

Despite these limitations, results from the present study further contribute to the existing
literature, which suggests that social support influences SA revictimization (e.g., 36:72). This
sample provides an apt picture of SA within a college population; one which is particularly
relevant to study with regards to SA, as it is composed of the age group (i.e., 16-25 year-
olds) demonstrated to be at highest risk for interpersonal (e.g., sexual/physical assault)
trauma exposure’3:74 and SA victimization and revictimization’475. The present findings
have important theoretical and practical applications. The strong predictive nature of SA
exposure on future revictimization, coupled with the strongly evidenced relationship
between SA revictimization and psychopathology1?, supports the need for interventions for
individuals who have experienced sexually assaultive violence. Additionally, high rates of
pre-college and college-onset SA impels the need for colleges to adopt a trauma-informed
approach to curricula, campus initiatives, social life, etc. Implementing intervention
strategies that target known mediators of this relationship could reduce rates of
revictimization and, in turn, subsequent mental health issues. Interventions that increase
levels of social support, particularly in the context of prosocial bystander behavior, following
an SA could reduce the predictive likelihood that revictimization would occur.
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