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Abstract

Background—This study examined whether a brief video intervention (Prevention of Postrape
Stress; PPRS) delivered in the emergency department to recent sexual assault (SA) victims
reduced alcohol and marijuana use at three points over the course of a six-month follow-up
compared to treatment as usual (TAU) and an active control condition (Pleasant Imagery and
Relaxation Information; PIRI). Prior assault history, minority status, and pre-SA substance use
also were examined as moderators of intervention efficacy.

Methods—Women age 15 and older (V= 154) who participated in a post-SA medical forensic
exam were randomly assigned to watch the PPRS video (n=54), the PIRI video (n=48), or receive
TAU (n=52) and completed at least one follow-up assessment targeted at 1.5 (T1), 3 (T2), or 6
(T3) months following the exam.

Results—Regression analyses revealed that, relative to TAU, PPRS was associated with less
frequent alcohol use at 6 months post-SA among women reporting pre-SA binge drinking and
minority women. Relative to TAU, PPRS also was associated with fewer days of marijuana use at
T1 among those who did not report pre-SA marijuana use and prior SA. Findings for pre-SA
marijuana use were maintained at T3; however, findings for prior SA shifted such that PPRS was
associated with fewer days of marijuana use at T3 for women with a prior SA.

Conclusions—PPRS may be effective at reducing substance use for some recent SA victims,
including those with a prior SA history, a prior substance use history, and minority women.
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Introduction

Sexual assault (SA) is a public health concern, with recent national estimates indicating that
18% of women have experienced rape or attempted rape (Black et al., 2011). SA can have
long-term negative physical and mental health consequences including alcohol and
marijuana misuse (Bryan et al., 2016, Long and Ullman, 2016). Substance use can have
unique consequences for SA victims including increasing sexual revictimization risk
(Hannan et al., 2015) and can complicate the course of other associated mental health
consequences like posttraumatic stress disorder (Kaysen et al., 2011).

Secondary Prevention of Drug and Alcohol Use for Recent Sexual Assault Victims

One way to attenuate the negative consequences of SA is to provide secondary prevention
interventions to recent SA victims during the post-SA medical forensic exam (SAMFE)
conducted at the emergency department (ED). Although two acute mental health prevention
programs have targeted recent SA victims in the ED (Resnick et al., 2007a, Resnick et al.,
2007b, Rothbaum et al., 2012), only Resnick and colleagues’ program targeted drug and
alcohol use. This Prevention of Post-Rape Stress (PPRS) program included a video that
presented recent SA victims with information about the SAMFE to help alleviate concerns
about exam procedures along with psychoeducation and non-substance use coping strategies
to reduce or prevent future substance use and mental health symptoms. A randomized
controlled trial examining the efficacy of PPRS compared to treatment as usual (TAU)
conducted among 268 recent SA victims indicated reduced frequency of post-rape marijuana
use among women who reported recent pre-rape marijuana use (Resnick et al., 2007b).
However, the video intervention was not compared to an active control condition (e.g.,
relaxation training) in that study.

Current Study

The current study examined changes in drug and alcohol use from pre-SA (assessed at
baseline) to follow-up periods targeted at 6 weeks (Time 1; T1), 3 months (Time 2; T2), and
6 months (Time 3; T3) post-SA among recent SA victims who received medical care post
assault and who were randomly assigned to one of three conditions: PPRS, Pleasant Imagery
and Relaxation Information video (PIRI), and TAU. The current study examined the effects
of a shortened version of the PPRS intervention (9 minutes; Miller et al., 2015), shown post-
forensic exam, that provided modeling and instruction in coping strategiesl. Specifically,
PPRS targeted problematic avoidance by encouraging exposure to non-dangerous rape
related cues and engagement in activities that do not involve substance use. The present
study advances prior work by including an active control condition in addition to TAU. PIRI
was chosen as an active control condition because it targeted acute peritraumatic distress,

1A small number of participants received a longer version of the video in the current study (see Methods).
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which might also reduce long-term symptomatology. We hypothesized that individuals in the
PPRS condition would engage in less alcohol and marijuana use and abuse than those in the
PIRI and TAU conditions. Based on prior work showing stronger effects for a video
intervention among women with pre-assault substance use and heightened risk for pre-
assault substance use among women with a prior history of assault (Resnick et al., 2007b),
we hypothesized that individuals who reported pre-SA substance use and a previous SA
history would benefit more from the PPRS condition. Given population-level differences in
substance use and abuse by race/ethnicity (Grant et al., 2016, Hasin et al., 2015), minority
status was explored as an additional moderator.

Materials and Methods

Participants

Measures

Girls and women age 15 years or older who were recent victims of SA (rape, suspected rape
or attempted rape) and who participated in a SAMFE within 7 days of assault at one of two
medical centers in a Midwestern metropolitan area were eligible for inclusion and assessed
by medical personnel (V= 711; see Figure 1 for CONSORT diagram). A total of 466 were
excluded for the following reasons: declined to participate (/7= 209), did not meet inclusion
criteria (= 231), technical/logistical problems (7= 26). The 231 who did not meet
inclusion criteria were non-English speaking or presented with serious injuries or medical
issues, psychological distress, acute intoxication, or other factors that would preclude
participating in informed consent procedures. Of the remaining 245, 233 completed the
condition to which they were randomly assigned: PPRS (n=77), PIRI (n=77), and TAU (n
=79).

Of the 233 participants, 154 (66%) completed one or more follow-up assessments (54 in
PPRS, 48 in PIRI, 52 in TAU). Comparisons to nonparticipants indicated no differences on
age or race [except that those who participated were more likely to indicate more than one
race than nonparticipants (11.6% vs. 1.7%, XZ (1, N=407) = 14.2, p< .0005)]. Treatment
groups also did not differ in terms of age, minority status, marital status, education,
household income, student status, or employment status (see Table 1).

Demographics—~Participants provided self-report data on their age, race (White, Black or
African American, Asian, American Indian/Alaskan Native, Hawaiian/Pacific Islander,
Mixed Race, Other)/ethnicity (Hispanic/non-Hispanic), marital status, education, student/
employment status, and household income.

Prior sexual assault—At the medical exam and at initial follow-up (T1), participants
were asked whether, other than the incident that brought them to the hospital, anyone had
ever used force or threat of force to have unwanted sexual contact with them. A “yes”
response to either question was coded as 1.

Negative affect at ED visit—The negative affect subscale of the Positive and Negative
Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988) consists of 10 descriptors of
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negative affect (NA) “right now” (Watson et al., 1988). Items are rated on a 5-point scale
ranging from 1 (“very slightly or not at all””) to 5 (“extremely”) yielding a total subscale
score ranging from 10 to 50 (Watson et al., 1988). Watson and colleagues reported
coefficient alpha of .85 for the NA subscale as measured “right now” as well as good
discriminant validity based on low correlations between the NA and positive affect (PA)
subscales. Coefficient alpha in the current study was .86 and .91 for pre and post-exam
administrations, respectively. The PANAS was administered pre-exam as a measure of
potential differences in distress across groups as well as post-exam as a validity check
regarding intervention condition.

Alcohol use and problems—Two measures were used to assess alcohol use and abuse.
First, at each follow-up, participants were asked how many days they drank alcohol during
the past 14 days and how many drinks they consumed on average on days when they drank.
Days of drinking and number of drinks per day were multiplied to yield alcohol use at each
follow-up. Second, the 10-item Alcohol Use Disorders Identification Test (AUDIT)
(Saunders et al., 1993) was used to assess drinking problems in the year prior to the rape at
T1 or since the index SA at T3. If participants reported at least monthly binge drinking (four
or more drinks on a single occasion) in the year prior to the rape on the AUDIT, they were
coded as positive for pre-SA binge drinking. The AUDIT has good psychometric properties
(de Meneses-Gaya et al., 2009); coefficient alphas in the current sample at T1 and T3 were .
89 and .91, respectively.

Marijuana use and problems—Two measures were used to assess marijuana use and
drug use problems. First, at T1, participants were asked whether they had ever used
marijuana in the 12 months prior to the rape. At each follow-up, participants were asked the
number of days they had used marijuana in the past 14 days. Second, the Drug Abuse
Screening Test (DAST) (Skinner, 1982) was given to quantify drug use problems in the year
prior to the rape at T1 and since the index assault at T3. The DAST has moderate to high
levels of reliability, validity, sensitivity, and specificity (Yudko et al., 2007). Coefficient
alphas in the current sample at T1 and T3 were .85 and .86, respectively.

Conditions

Prevention of Post-Rape Stress (PPRS) video intervention—This 9-minute? video
entitled Steps to Recovery included a female narrator providing information that could be
used by victims to prevent future emotional problems and substance abuse, such as
instructions for proper implementation of self-directed exposure exercises, methods to
recognize and terminate inappropriate avoidance, and strategies to engage in activities that
specifically did not involve alcohol or drug use and avoid situations or cues that have been
triggers for use.

2A small proportion (n = 28; 18%) of participants received longer (18 minute) versions of the intervention and active control videos
that were shown prior to the SAFME and included either the PPRS or PIRI video plus information about the exam. There were no
differences among those who received the shorter and longer versions of the intervention and active control in pre-exam PANAS, F(1,
141) = 0.65, p= .42, post-exam PANAS, F(1, 141)=0.01, p=.91), or assigned treatment condition, ;(2 (df=2)=1.08, p=.58.
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Pleasant Imagery and Relaxation Instruction (PIRI) video intervention—This 9
minute video included a female narrator providing instructions in diaphragmatic breathing,
use of words such as relax paired with exhalation, instructions regarding muscle relaxation,
and pleasant nature-related imagery and sounds. The original DVD was a commercial
product entitled Relax ©, David Garrigus Productions, that was edited for content and
length.

Treatment As Usual (TAU)—TAU involved completion of a SA examination performed
by a Sexual Assault Nurse Examiner.

The trial is registered at clinicaltrials.gov under the registration number NCT01430624 and
includes protocol information, although full protocol is not publicly available. All
procedures were approved by two University and two affiliated hospital Institutional Review
Boards. Participants provided written informed consent at the time of the SAMFE which
included access to medical records and self-report information. The study was designed as a
parallel trial with an allocation ratio of 1:1:1. Initial sample size was determined via power
analysis, and as many participants as possible were recruited before funding ended. A
computerized random numbers generator was used to randomly assign participants to one of
three conditions via a stratified blocked randomization procedure with variable block sizes
of 9 or 12. Nurses who enrolled participants immediately after the study commenced (n =
28, 18%; henceforth referred to as phase 1) accessed videos for participants via a secure
internet link and administered videos prior to the medical exam. Following an approved
change of scope, those enrolled in phase 2 (n = 126) were administered videos on CDs
following the medical exam that were stored in envelopes prepared by a study coordinator
and labeled only with a participant subject number until opened by the nurse, who was blind
to study condition to that point. Participants completed up to three structured telephone
follow-up interviews targeted at 1.5, 3, and 6 months post-SA conducted by Counseling
Psychology doctoral students who were blind to study condition. Phase 1 participants
received $25 at the time of the exam but this was increased to $50 for phase 2 participants
given the time required.

Data Analytic Plan

To examine whether intervention conditions had a main effect on alcohol or marijuana use at
follow-up or interacted with minority status, prior SA history, or relevant past-year substance
use (e.g., past year binge drinking for alcohol-related outcomes), separate multiple
regression models predicting alcohol and marijuana use at each of the three follow-ups were
conducted in Mplus version 7.4 (Muthén and Muthén, 2014). Alcohol use (days x drinks)
was log-transformed due to skewness and kurtosis. Number of marijuana use days in the
previous 2 weeks was treated as a count variable using Poisson models. AUDIT and DAST
scores at T3 also served as outcomes. Predictors included two dummy coded variables
reflecting the contrast between the PPRS and PIRI conditions as well as between the PPRS
and TAU conditions, minority status, prior SA history, and relevant substance use in the year
prior to the first assessment. Analyses were conducted in two steps: 1) main effects of each
predictor controlling for the main effects of all other predictors; 2) interactions between the
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dummy coded intervention conditions and each of the other predictor variables (minority
status, prior SA history, and past-year substance use) while controlling for all main effects.
Although the primary question was whether the PPRS condition was more effective than
PIRI or TAU, we also compared the PIRI and TAU conditions (data available upon request).
Missing data were handled via Maximum Likelihood estimation with robust standard errors
(MLR). Due to the large number of effects tested, a Bonferroni correction was applied such
that only p-values of less than .0004 were considered significant (124 effects tested with an
alpha of .05).

Descriptive analyses

Recruitment occurred between May 2009 and December 2013. Of the 233 participants
enrolled in the study at the ED, 66% (7= 154) completed the first follow-up interview
approximately 2 months following the medical exam (M days = 56.95, SD = 24.87); 88% (n
= 135) completed the second follow-up interview (Time 2) 3.5 months after the medical
exam (M days = 107.63, SD=25.17), and 79% (n = 121) completed the third follow-up
interview (Time 3) 6.5 months after the medical exam (M days = 195.20, SD = 55.38).
Those who completed at least one follow-up (n7 = 154) did not differ from study non-
completers (7= 79) on study condition, XZ (2) =1.05, p=.59; age, F=.05, p=.83; or
minority status, )(2 (2) = 1.19, p=.28). Nearly two-thirds had a prior SA history, 57%
identified as racial/ethnic minority (30.5% Black, 8.4% Native American, 11.7% Mixed
Race; 11% Hispanic), 44% reported monthly binge drinking in the previous year, and 47%
reported marijuana use in the previous year.

Regression Models Predicting Alcohol Use at Each Follow-Up

Unstandardized coefficients for main effects models and interaction models predicting
alcohol use (days x drinks) in the previous 2 weeks at each follow-up are presented in Table
2. Main effects models revealed no significant predictors of alcohol use at any time point.
However, past-year binge drinking interacted with the PPRS v TAU comparison such that
among women who reported past-year binge drinking, those in the PPRS condition had
significantly lower log odds of T3 alcohol use compared to women in the TAU condition
(p<.0004; Figure 2 Panel B). There was a trend for women in the PPRS condition to have
lower log odds of T3 alcohol use compared to those in the PIRI condition among those who
reported binge drinking (Figure 2 Panel A), as well as for minority women in the PPRS
condition to have lower log odds of T3 alcohol use compared to minority women in the TAU
condition (Figure 2 Panel C).

Regression Models Predicting AUDIT at Follow-Up

T1 AUDIT scores were the only significant predictor of T3 AUDIT scores (see Table 3).
There were no significant main effects or interactions associated with the intervention
conditions.
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Regression Models Predicting Marijuana Use at Each Follow-Up

Unstandardized coefficients for main effects models and interaction models predicting days
of marijuana use in the previous 2 weeks at each follow-up are presented in Table 4. Main
effects models revealed that past-year marijuana use was a significant positive predictor of
past 2-week marijuana use frequency at each follow-up (s<.0004). Interaction models
revealed that past-year marijuana use interacted with the PIRI v PPRS comparison to predict
marijuana use at T1 (p<.0004). Specifically, although those in the PPRS condition generally
had lower marijuana use than those in the PIRI condition at T1, this difference was only
statistically significant among those who did rot report past-year marijuana use (See Figure
3 Panel A). Additionally, prior SA history interacted with the PIRI v PPRS comparison to
predict marijuana use at T1 and T2 such that among those with a prior SA history the PPRS
and PIRI conditions had a similar effect; however, among those without a prior SA history,
those in the PPRS condition reported fewer days of marijuana use at T1 and T2 compared to
those in the PIRI condition (T1 pattern depicted in Figure 3 Panel B).

At T3, the PPRS v TAU comparison interacted with pre-SA marijuana use such that among
those who did not report past-year marijuana use, those in the PPRS condition reported
fewer days of marijuana use compared to those in the TAU condition (p<.0004); among
those who reported past-year marijuana use, intervention condition did not have an effect on
marijuana use (see Figure 4 Panel A). The interaction pattern between the PPRS v PIRI
comparison and prior SA that was observed at T1 and T2 shifted at T3 such that those in the
PPRS condition who Ahad a prior SA history reported fewer days of marijuana use at T3
compared to those in the PIRI condition who had a prior SA history (p<.0004; see Figure 4
Panel B). Among women who did not have a prior SA history, marijuana use frequency did
not differ as a function of treatment condition.

Regression Models Predicting DAST at Follow-Up

T1 DAST significantly predicted T3 DAST (p<.001). There also was a trend for the
interaction between the TAU vs PPRS comparison and minority status to be associated with
T3 DAST scores such that non-minority women in the PPRS condition had lower DAST
scores than minority women in the PPRS and TAU and non-minority women in the TAU.

Discussion

The current study adds to the emerging literature concerning secondary prevention of
substance use among recent SA victims using technology-based interventions that can be
disseminated within EDs or other acute care settings (Resnick et al., 2007b). We extended
previous findings comparing PPRS to TAU by also examining whether PPRS performed
better than an active treatment comparison control that targeted peritraumatic distress by
teaching relaxation, a technique that could have a broad impact on health. Our findings
partially supported our hypotheses. There were no treatment condition main effects on
substance use. However, we found several significant interactions suggesting that the PPRS
video may be effective at reducing alcohol and marijuana use 6 months post-SA (T3) for
some subgroups of women. Considering alcohol, PPRS resulted in less use than PIRI or
TAU for women who engaged in past-year binge drinking. PPRS also resulted in less alcohol
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use than TAU for minority women. Patterns differed for marijuana use. PPRS resulted in less
marijuana use days compared to TAU among those who reported no past-year pre-SA
marijuana use. Taken together, these results indicated that brief mental health videos can
have effects on substance use up to six months after a recent SA for some victims.

There was a complicated interaction trajectory found for treatment condition (PPRS vs.
PIRI) and prior SA history on number of marijuana use days. At T1 and T2, PPRS and PIRI
had similar effects on marijuana use for those who had a prior SA history. For those without
a prior SA history, PPRS was more effective at reducing number of marijuana use days
compared to PIRI at T1. However, at T3, among those witha prior SA history, those in the
PPRS condition reported fewer days of marijuana use compared to those in the PIRI
condition. This complicated pattern suggests that the compounding effects of sexual re-
victimization may not be linearly related to subsequent substance use, and that the PPRS
may be initially more effective at reducing substance use among those without a prior SA
history. In the long-term, however, the PPRS appears to be more effective for those with a
prior SA history. Data showing reciprocal associations between assault and substance use
(Kilpatrick et al., 1997) highlight the possibility that women with a prior assault may have
engaged in more marijuana use prior to the index rape and thus had more difficulty breaking
this pattern of marijuana use relative to women without a prior assault who perhaps did not
have the same substance use history. More research with larger samples is needed to
replicate this differential trajectory based on SA history, examine possible interactions
between prior use and prior assault on substance use trajectories, and determine w#y the
PPRS is effective for some and not others at different time points.

Previous research found significant effects for PPRS in reducing marijuana use frequency
among women with recent pre-rape marijuana use (Resnick et al., 2007b). The current study
adds support for the use of the PPRS for those who engage in pre-SA alcohol use. However,
the pattern of results differed for marijuana use such that the PPRS and PIRI were related to
lower frequency of use compared to TAU at various time points among those who reported
no use in the prior year rather than among pre-rape users. This is promising for primary
prevention of marijuana use. However, it is unclear whether differences in findings may
relate to differences in methods which included use of a broader time frame for prior use,
screening by nurse examiners rather than on-call project assistants, and limited power to
detect differences among those with prior use, given reduced sample size and evaluation of
three treatment conditions.

Providing recent SA victims with skills, either related to relaxation (PIRI) or other coping
(PPRS), may be beneficial using this universal approach, providing information to all. This
universal approach also demonstrates feasibility of addressing substance use for recent SA
victims within an ED setting. As we have previously reported (Resnick et al., 2012, 2013), a
more targeted approach to intervention that includes additional treatment content for those
with problem use would be beneficial, beyond the current universal approach that delivers
similar content to all victims of SA. One possible approach would be to provide
personalized feedback through motivational interviewing techniques. This approach has
been implemented with a high-risk sample of college women under the age of 21 who
engaged in heavy episodic drinking and found reductions in heavy episodic drinking among
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women with more severe sexual assault histories when both alcohol use and sexual assault
risk were targeted using a web-based intervention (Gilmore, Lewis, and George, 2015).
Future work could incorporate more personalized feedback interventions using both
screening, brief intervention, and referral (SBIRT) techniques (Madras et al., 2009) and
motivational interviewing techniques with the video components incorporated. This
enhancement may increase the effect of the intervention and the universal approach could
provide a warm hand off for more personalized interventions for individuals with more
severe substance use problems.

There were no significant main effects or interactions with the treatment conditions on
alcohol or drug abuse problems as assessed by standardized measures. Therefore, although
video-based interventions may be effective at reducing non-problem alcohol and marijuana
use for some, as noted above, more intensive interventions may be warranted for individuals
with substance use disorders.

Findings indicated a trend for minority status to serve as a protective factor for alcohol use at
T3 (in the PPRS condition specifically) but it was a significant risk factor for marijuana use
frequency at T1 and T3 (in the PPRS condition specifically). Findings fit with national data
suggesting that some racial/ethnic groups have lower risk for alcohol use disorders but
increased risk for marijuana use disorders compared to whites (Grant et al., 2015, Hasin et
al., 2015); thus, these somewhat oppositional findings may relate in part to baseline
differences in substance use among minority and white participants. Taken as a whole, these
data underline the importance of taking into consideration minority status, pre-SA substance
use, and prior SA history when explaining substance use after an acute assault.

Strengths and Limitations

There are several strengths and limitations to the current study. First, it is a strength that the
intervention was implemented within an ED setting and that a universal and automated
standardized intervention was implemented by ED providers. However, pragmatic concerns
arose that must be considered when interpreting the findings. For example, most participants
received brief versions of the videos post-exam that retained key content and were more
feasible to administer in this context than the full length videos shown pre-exam. Although
there were no significant differences in distress between groups who received the brief and
long versions of the video it may be important to note that all participants did not undergo
the same procedure. Second, although it is a strength that the current study compared PPRS
to both PIRI and TAU, the number of participants assigned to each condition ranged from 48
to 54. This sample size is relatively small to detect interaction effects, therefore, findings
should be interpreted cautiously and larger studies should aim to replicate these findings.
Third, the current study only included women because women are more likely to experience
SA compared to men (Pimlott-Kubiak and Cortina, 2003); however, the results may not
generalize to men or transgender individuals who are also at high risk of experiencing SA.
Similarly, although the mean age and racial breakdown of the current sample is consistent
with epidemiologic studies on rape victims presenting to the emergency department (Avegno
et al., 2009), our sample was relatively low income, unemployed, single, and a majority had
experienced a prior sexual assault; therefore it is unclear whether these findings would
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translate to rape victims with other demographic characteristics. Fourth, it is a strength that
the current study examined recent SA victims as most research on SA and substance use
focuses on a more distal analysis examining SA history and current use months or years
after the SA. However, the exclusion criteria (e.g., not speaking English or presenting with
serious injuries, psychological distress, acute intoxication) may have biased the sample
towards including healthier individuals and impacted the results. Fifth, the analyses did not
take into account other mental health symptoms including depression and posttraumatic
stress symptoms. Future work with larger samples should examine substance use and mental
health variables within the same model. A final limitation is that we included only
participants who had at least one follow-up because we did not collect baseline substance
use data; future studies should collect these data to conduct intent-to-treat analyses.

The current study adds to the literature on acute mental health treatments for recent SA
victims. Although there were no main effects for the interventions, moderation analyses
suggested that the PPRS may be effective at reducing substance use following an acute
assault for some recent SA victims who are at particularly high risk for substance use,
including those with a prior SA history, and those who reported binge drinking in the year
prior to the SA. In addition, results indicated reduced marijuana use among those who did
not report use in the year prior to rape.
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