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Abstract

Sexual assault (SA) is associated with elevated risk for cigarette smoking. The current study tested 

whether a brief video intervention delivered in the emergency department was effective at reducing 

smoking following SA. Participants were 233 girls and women (age 15+) who received a SA 

medical forensic examination (SAMFE) and were randomized to one of three conditions: 1) 

Prevention of Post-Rape Stress (PPRS), a brief video designed to reduce post-SA 

psychopathology; 2) Pleasant Imagery and Relaxation Information (PIRI), an active control video 
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involving relaxation training; and 3) treatment as usual (TAU). Among those who participated at 

baseline, 154 participants completed at least one follow-up at 1.5, 3, and 6 months after the 

SAMFE. Participants reported the number of days of smoking and the average number of 

cigarettes smoked per day in the two weeks prior to the sexual assault as well as in the two weeks 

prior to each follow-up. Two-thirds (68.8%) of participants smoked prior to the SA or during any 

follow-up. One-fifth of participants who did not smoke prior to the SA smoked at one or more 

follow-ups. Smoking declined on average over follow-up although TAU was associated with 

increased initial smoking compared to PPRS; PPRS and PIRI did not differ. SA contributes to 

increases in smoking and the PPRS, a brief and cost-effective video-based intervention delivered 

during the SAMFE, can protect against increases in post-SA smoking.

Trial registration: 
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1. INTRODUCTION

Cigarette smoking is the leading cause of preventable death in the United States (Health & 

Services, 2014; Jamal, 2016); thus, identifying individuals at heightened risk for smoking 

and intervening early is of paramount importance. In representative samples, rates of 

smoking are elevated among individuals exposed to trauma (Hapke et al., 2005; Roberts, 

Fuemmeler, McClernon, & Beckham, 2008; Walsh et al., 2014). For example, among New 

York City residents exposed to the September 11 terrorist attacks, nearly 10% of the sample 

reported an increase in smoking in the month following the attacks compared to the month 

prior to the attacks (Vlahov et al., 2004). Interpersonal and assaultive violence including 

adverse childhood experiences (ACEs) and physical and sexual assault are especially potent 

predictors of smoking during adolescence and adulthood (Anda et al., 1999; Cisler et al., 

2011; Edwards, Anda, Gu, Dube, & Felitti, 2007; Ford et al., 2011; Nemeth, Bonomi, Lu, 

Lomax, & Wewers, 2016). In fact, women who have experienced sexual assault (SA) are 

roughly twice as likely as those without a history to report any lifetime cigarette smoking 

(Cloutier, Martin, & Poole, 2002; Matthews et al., 2017; Nemeth et al., 2016; Roberts et al., 

2008; Seelig et al., 2017).

Data from the Centers for Disease Control suggest that 18.3% of women in the United States 

have experienced a lifetime rape and 44.6% have experienced other sexual violence (Black 

et al., 2011). Women who have recently experienced a SA might be more likely to smoke 

cigarettes in the aftermath of the SA as a form of self-medication to cope with negative 

emotions or distress (Gehricke et al., 2007; Khantzian, 1997). In a longitudinal study 

examining cigarette smoking among recent SA victims, two classes of post-SA smoking 

were identified: 1) moderate smoking with a slight decline over time, and 2) heavy smoking 

with a slight increase over time (Amstadter et al., 2009). White participants and those who 

had been injured during the SA were more likely to be in the heavy smoking trajectory, 

whereas those with higher distress [measured in Subjective Units of Distress (SUDs)] 

following a SA exam were less likely to be in the heavy smoking trajectory (Amstadter et 

al., 2009).
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Given heightened risk for smoking following SA and the known negative health effects of 

smoking (Jamal, 2016), efforts to intervene and reduce smoking following SA are critical. 

Resnick and colleagues developed a brief video intervention that could be delivered to recent 

SA victims seeking a sexual assault medical forensic exam (SAMFE) to prevent post-SA 

mental health and substance use problems (Resnick, Acierno, Amstadter, Self-Brown, & 

Kilpatrick, 2007; Resnick, Acierno, Waldrop, et al., 2007). Specifically, the Prevention of 

Post-Rape Stress (PPRS) video, which presents recent SA victims with information about 

the SAMFE to help alleviate concerns about exam procedures along with psychoeducation 

and non-substance use coping strategies (Resnick, Acierno, Amstadter, et al., 2007). A 

shortened (9-minute) version of the PPRS targets problematic avoidance by encouraging 

exposure to non-dangerous SA-related cues and engagement in activities that are 

incongruent with substance use. 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-SA marijuana use among women who reported recent 

pre-SA marijuana use (Resnick, Acierno, Amstadter, et al., 2007). More recently, the PPRS 

was compared to TAU and an active control condition called the Pleasant Imagery and 

Relaxation Information (PIRI), a video of equivalent length to the PPRS that provides 

instruction in relaxation, with regard to substance use outcomes. Relative to TAU, the PPRS 

was associated with reduced alcohol use over 6-month follow-up for minority women and 

those who reported pre-SA binge drinking; the PPRS also was associated with reduced 

marijuana use over 6-month follow-up for those with a prior SA history and those who 

reported pre-SA marijuana use (Walsh et al., 2017). It is possible these effects also may 

extend to smoking, but this hypothesis has yet to be explored. A brief video presented in the 

ED could have a large public health benefit if it was associated with decreases in smoking 

with minimal cost for dissemination.

Using the same data (Walsh et al., 2017), the current study examined whether a post-SA 

video intervention (PPRS) delivered in the ED at the time of the SAMFE was associated 

with changes in smoking compared to an active video control, PIRI, and TAU. Consistent 

with previous work (Walsh et al., 2017), it was hypothesized that PPRS would be associated 

with less smoking over a 6-month follow-up period after the SAMFE compared to both PIRI 

and TAU. The current study also attempted to replicate and extend prior work (Amstadter et 

al., 2009) by examining correlates of any smoking. Because Amstadter and colleagues 

(2009) found that white participants were more likely to belong to the heavy smoking 

trajectory following SA, it was hypothesized that white participants would evidence 

increases in smoking over time relative to minority participants. Additionally, because 

Amstadter and colleagues (2009) found that those who reported greater distress at the 

SAMFE were less likely to be in the heavy smoking trajectory, it was hypothesized that 

more distressed participants (as indicated by higher SUDS) would show decreases in 

smoking over time relative to those who were less distressed at the SAMFE.
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2. METHODS

2.1 Participants

Girls and women age 15 years or older (N = 711) 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 screened for 

inclusion. As depicted in the CONSORT flow diagram (Figure 1), 466 were excluded 

because they declined to participate (n = 209), did not meet inclusion criteria (n = 231), or 

had technical/logistical problems (n = 26). Of the 245 who met inclusion criteria, 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) targeted at 1.5, 3, and 6 months after the 

SAMFE. The three treatment groups did not differ on age, minority status, marital status, 

education, household income, or employment.

2.2 Measures

Demographics.—Participants were asked about age (years), race (Black, white, Asian, 

Native American, mixed race) and ethnicity (Hispanic, non-Hispanic), marital status 

(married/cohabitating vs single/divorced/separated/widowed), years of education (<HS 

diploma, HS diploma/so me college, college or beyond), household income (<$25,000, 

$25-50,000, >$50,000), and employment outside the home (yes/no). Due to limited power to 

examine differences between racial and ethnic groups, race/ethnicity was recoded into 

minority (Black, Asian, Native American, mixed race, Hispanic) vs. non-minority (white).

Cigarette smoking.—Participants self-reported on smoking in the year prior to the SA, 

the two weeks prior to the SA, and the two weeks prior to each follow-up assessment. First, 

at T1 participants were asked “In the 12 months before the assault, did you smoke cigarettes 

everyday, some days, or not at all?” Those who reported smoking some days or everyday in 

the 12 months prior to the assault were then asked “Thinking back to the 14 days before the 

assault, on how many days did you smoke cigarettes?” and “On days when you smoked 

during the 14 days before the assault, on average how many cigarettes did you smoke a 

day?” Consistent with past work (Saddleson et al., 2016), responses to these two questions 

were multiplied to determine the number of cigarettes smoked the two weeks prior to the 

SA. To obtain past two-week smoking estimates at T1-T3, they were asked “On how many 

of the past 14 days did you smoke cigarettes?” and “On days when you smoked during the 

past 14 days, on average how many cigarettes did you smoke a day?” Responses were 

multiplied to determine the number of cigarettes smoked in the past two weeks at each time 

point.

Intervention conditions.—The current study evaluated the effectiveness of a 9-minute1 

video intervention, Prevention of Post-Rape Stress (PPRS), that was designed to reduce 

future emotional problems and substance abuse by providing instruction on proper 

1A 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 examination. There were 
no differences among those who received the shorter and longer versions of the intervention and active control in pre-examination 
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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. This 

intervention was compared to a 9-minute “active comparison” video, Pleasant Imagery and 

Relaxation Instruction (PIRI), which was edited for content and length from Relax ©, David 

Garrigus Productions, and provided instruction in diaphragmatic breathing, muscle 

relaxation, use of words such as relax paired with exhalation, and pleasant nature-related 

imagery and sounds. PPRS and PIRI also were compared to Treatment As Usual (TAU), 

which involved completion of a SA examination performed by a Sexual Assault Nurse 

Examiner.

SA-related distress.—Prior to the SAMFE exam, participants reported subjective units of 

distress (SUDS) on a scale from 0 (no distress) to 100 (unbearable distress). SUDS are 

commonly used during exposure tasks in cognitive behavioral therapy for anxiety and 

related disorders or during stress-inducing tasks to allow participants to report acute distress 

(e.g., Benjamin et al., 2010; Marx et al., 2012; McLean & Hope, 2010). SUDS also have 

been used in a prior study of rape victims presenting to the ED (Amstadter et al., 2009).

2.3 Procedures

Procedures were approved by two University and two affiliated hospital Institutional Review 

Boards. Between May 2009 and December 2013, SAMFE participants provided written 

informed consent to participate in the study and allow access to both medical records and 

self-report information. Participants were randomly assigned to one of three intervention 

conditions and then completed three structured telephone follow-up interviews targeted at 

1.5, 3, and 6 months post-SA conducted by Counseling Psychology doctoral students. 

Nurses administering the protocol and doctoral students conducting the follow-ups were 

blind to study condition. Participants were compensated for their time. More detailed 

methods can be found elsewhere (Walsh et al., 2017).

2.4 Statistical Analysis

Participants provided follow-up data at three time points. A total of 154 participants 

provided data at Time 1 (T1), 1.90 (SD = .83) months after the SAMFE, 135 participants 

(87.7% of T1 participants) provided data at Time 2 (T2), 3.59 (SD = 0.84) months after the 

SAMFE, and 121 (78.6% of T1 participants) provided data at Time 3 (T3), 6.51 (SD = 1.85) 

months after the SAMFE. Those who did and did not provide any follow-up data did not 

differ on age (F (1, 232) = .48, p = .62), minority status χ2 (1, N = 232) = 1.72, p = .42), 

distress at the ED (F (1, 232) = .24, p = .79), or intervention condition (χ2 (df = 2) = 3.36, p 
= .50). Similarly, those who provided data at T2 and T3 did not differ from those who did 

not on age, minority status, distress at the ED, intervention condition. Given that there were 

no systematic differences between those who did and did not provide data at certain time 

points, data were considered missing at random.

PANAS, F(1,141) = 0.65, p = 0.42; post-examination PANAS, F(1,141) = 0.01, p = 0.91); or assigned treatment condition, χ2 (df = 2) 
= 1.08, p = 0.58.
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Analyses were conducted in multiple steps. Descriptive and correlational analyses were 

conducted in SPSS version 23, while latent growth analyses were conducted in Mplus 

version 8.0. First, the prevalence of any pre-or post-SA smoking was computed and analysis 

of variance (ANOVA) or chi square tests were used to examine differences in demographics, 

SA-related distress, prior history of assault, and intervention condition among those who did 

and did not report smoking. Second, descriptive data regarding smoking at each time point 

were presented. Third, correlations among study variables were examined. Fourth, latent 

growth curve analysis (LGCA) was used to model the intercept and slope of smoking in the 

entire sample. Time points used for analysis included baseline (pre-SA smoking assessed at 

T1), T1 (1.9 months), T2 (3.6 months), and T3 (6.5 months). An initial unconditional model 

was fit specifying pre-SA smoking as the intercept and smoking at each follow-up as time 

since the ED visit. A conditional model regressing the intercept of smoking on demographic 

characteristics that were significant in bivariate analyses and the slope of smoking on 

intervention condition, ED SUDS, and significant demographics was then fit. The intercept 

was not regressed on intervention condition or ED SUDS because it reflected pre-SA 

smoking. Because the smoking variables contained a large number of zeroes (for those who 

never smoked) and were also non-normal and overdispersed, they were identified as negative 

binomial when the growth curve model was fit. Traditional model fit statistics (CFI, 

RMSEA) were not available with this analysis; thus, Bayesian Information Criterion (BIC) 

values were considered and unstandardized parameter estimates, standard errors, and 

standardized estimates were interpreted. Maximum likelihood estimation with robust 

standard errors was used to handle missing data.

3. RESULTS

3.1 Descriptive data

Of the 154 SA victims who provided any follow-up data, 68.8% (n = 106) reported smoking 

in the two weeks prior to the SA or at one of the three follow-ups (Table 1). Smokers did not 

differ from non-smokers on age, minority status, marital status, or pre-exam SUDS; 

however, they were less likely than non-smokers to be employed outside the home and to 

have a college degree, and they were more likely than non-smokers to make less than 

$25,000 annually.

Descriptive smoking data in the overall sample and by study condition by each time point 

are presented in Table 2. Study conditions only differed significantly in number of days of 

smoking or average number of cigarettes smoked at T1. Approximately 2% (n = 2) of those 

who reported any smoking in the 2 weeks prior to the SA did not smoke over follow-up. 

However, 20% (n = 12) of those who did not smoke in the two weeks prior to the SA 

smoking reported smoking over follow-up. When pre-rape smoking was broadened to the 

year prior to the rape, 19% (n = 11), initiated smoking at follow-up.

Correlations among the study variables are presented in Table 3. The TAU vs PPRS 

comparison was positively associated with smoking at T1 (~2 months post-assault) but not at 

the other two follow-ups. The pre- and post-smoking variables were all moderately to 

strongly correlated with each other (rs range from .54-.84). However, only SUDs at the ED, 

age, education, and income were significantly correlated with smoking. Specifically, women 
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who were more distressed at the ED and older women reported more smoking whereas those 

with more education and higher income reported less smoking.

3.2 Latent Growth Curve Modeling

An unconditional latent growth curve model specifying the intercept as smoking reported in 

the 2 weeks prior to the ED and slope as time since the ED visit revealed a significant 

positive intercept and negative slope (Table 4), suggesting that smoking declined over 

follow-up on average. There was significant variance around both the intercept and slope. A 

conditional model regressing the intercept on significant demographic variables and slope on 

the intervention conditions, ED SUDS, and significant demographics indicated that ED 

SUDS, education and income were significantly associated with the intercept of smoking. 

Specifically, those who reported higher distress at the ED reported smoking more in the two 

weeks prior to the SA compared to those who were less distressed, whereas those with 

higher education and income reported smoking less prior to the SA than those with less 

education and lower income. The TAU vs PPRS comparison significantly predicted the slope 

of smoking such that individuals in the TAU condition increased in smoking over time 

compared to those in the PPRS condition. Additionally, those who reported working outside 

the home had a steeper decline in smoking over the course of the study relative to those who 

did not.

4. DISCUSSION

The current study extends previous work by examining the efficacy of the PPRS, a brief 

intervention designed to reduce substance use and mental disorders that was delivered to SA 

victims in the ED, on cigarette smoking after a recent sexual assault. The PPRS has 

numerous benefits including ease of dissemination within an ED setting, low costs, and 

potential to decrease a number of substance use and mental health symptoms associated with 

sexual assault (Miller, Cranston, Davis, Newman, & Resnick, 2015; Resnick, Acierno, 

Amstadter, et al., 2007; Resnick, Acierno, Waldrop, et al., 2007). The current study found 

that the PPRS mitigated cigarette smoking among participants who had received a SAMFE. 

Specifically, although smoking decreased on average for all groups, participants in TAU 

reported increases in cigarette smoking at the initial follow-up, while those in PPRS did not. 

No differences were found between PPRS and the active control condition, PIRI, on 

cigarette smoking over follow-up. The PPRS video content that focuses on coping using 

means other than substance use may be effective for cigarette smoking in addition to 

previously found effects for marijuana use (Resnick, Acierno, Amstadter, et al., 2007) and 

alcohol use (Walsh et al., 2017).

Of note, more than two-thirds (68.8%) of women who presented for a SAMFE and provided 

follow-up data reported smoking prior to or after the SA. Additionally, a substantial 

proportion (19%) of women who reported that they had not smoked in the year prior to the 

SA reported smoking at some point during follow-up, suggesting that sexual assault may 

serve as a catalyst for some women to either begin smoking or start smoking again if they 

had previously quit. From a public health perspective, this is concerning given the 

detrimental health effects of smoking (Health & Services, 2014). Additionally, higher 
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distress at the ED was associated with smoking more in the two weeks prior to the SA, 

suggesting that those who were more distressed at the ED may have been more distressed 

prior to the SA and thus smoked more to cope. It also is possible that this group represented 

more nicotine-dependent individuals prior to the SA. When exposed to SA and faced with 

the prospect of a SAMFE, this group may have experienced more withdrawal and craving 

that heightened their distress. Indeed, laboratory stressors administered to smokers have 

been shown to increase withdrawal, craving, and subjective distress (Kotlyar et al., 2011); 

thus, it is conceivable that a real-world traumatic event like SA might produce similar 

effects. Consistent with prior research (Barbeau, Krieger, & Soobader, 2004), lower 

education and income were associated with increased smoking. Women who experience SA 

who are already disadvantaged educationally and economically may represent an 

underserved population with regard to smoking cessation needs. The utility of this brief 

intervention video is promising; however, future research could focus on better identifying 

those who may struggle most with coping and refer them to intensive smoking cessation 

treatment.

4.1 Limitations

Findings should be considered in the context of study limitations. First, although it is a 

strength that the current study compared PPRS to both PIRI and TAU, the sample size for 

each treatment condition was small and results should be replicated in larger samples. 

Second, because smoking was not assessed at the ED, the current study focused on 

participants with at least one follow-up. Findings may have differed if analyses focused on 

all women enrolled at the ED, and assessing pre-rape smoking retrospectively at T1 may 

have resulted in reports of smoking that were biased by recall or by the effects of the 

treatment. Third, despite established links between PTSD and smoking (Kearns et al., 2018), 

the current study was underpowered to examine whether reductions in PTSD symptoms 

explained reductions in smoking. Fourth, the current study only included women so results 

may not generalize to men or transgender individuals. Similarly, although the demographics 

of the current sample are consistent with epidemiologic studies on SA victims presenting to 

the ED (Avegno, Mills, & Mills, 2009), our sample was relatively low income, unemployed, 

and single, making generalizability of the findings to other victims unclear. Fifth, the 

exclusion criteria (e.g., non-English speaking or presenting with serious injuries, 

psychological distress, acute intoxication) may have biased the sample towards including 

healthier individuals and impacted the results. Finally, the current study did not assess other 

types of tobacco use or vaping, which is on the rise among adolescents and young adults 

(Jamul et al., 2017); future studies should examine whether SA is similarly associated with 

these behaviors.

4.2 Conclusions

The current study highlights the importance of studying smoking among recent SA victims 

as 20% who had not smoked in the two weeks prior to the assault initiated or resumed 

smoking in the 6-month period following the assault. Importantly, these findings also 

suggest that the PPRS video has utility for preventing post-SA increases in smoking among 

recent SA victims. This finding is promising in that the PPRS video is brief, and can be 

widely disseminated in the ED with minimal cost.
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Highlights

• RCT tested a brief video intervention among rape victims in the emergency 

room

• 67% of rape victims reported smoking prior to or after the rape

• Of women who did not smoke in the year before the rape, 19% smoked 

following the rape

• The video mitigated smoking relative to treatment as usual
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Fig. 1. 
Consort Flow Diagram.
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Table 1

Baseline Characteristics of Those With and Without Any Smoking

No smoking
(31.2%, n = 48)

Any smoking
(68.8%, n = 106)

F/χ2

Age (range = 15-55) 28.1 (9.6) 27.3 (9.2) F (1,153) = 0.26

Minority status 50.0% (n = 24) 60.4% (n = 64) χ2 (1) = 1.45

Married/cohabitating 12.5% (n = 6) 14.2% (n = 15) χ2 (1) = 0.08

Employed outside home 54.2% (n = 26) 25.5% (n = 27) χ2 (1) = 12.05***

Education χ2 (2) = 17.01***

 <HS graduate 8.3% (n = 4) 29.2% (n = 31)

 HS/some college 70.8% (n = 34) 67.0% (n = 71)

 College/graduate degree 20.8% (n = 10) 3.8% (n = 4)

Income χ2 (2) = 21.98***

 <$25,000 61.9% (n = 26) 93.7% (n = 89)

 $25,000-$50,000 28.6% (n = 12) 5.3% (n = 5)

 >$50,000 9.5 (n = 4) 1.1% (n = 1)

Pre-exam SUDS 70.7 (26.4) 71.6 (27.1) F (1,145) = 0.04

Note:

***
p<.001; Minority status was a dichotomous variable reflecting whether a participant identified as non-white (1) or white (0); HS grad = high 

school; SUDs = Subjective Units of Distress
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Table 4

Latent Growth Curve Model Estimating the Effect of Intervention Conditions on Smoking Following Sexual 

Assault

Intercept
Estimate (SE)

Standardized
Estimate (SE)

Slope
Estimate (SE)

Standardized
Estimate (SE)

Unconditional Model 3.03 (0.11)****** .99 (.08)*** −0.09 (0.03)** −0.72 (0.18)

 Variance 9.41 (0.95)*** 1.0 0.02 (0.008)* 1.0

Conditional Model

 PIRI (1) vs PPRS (0) -- -- 0.07 (0.07) 0.15 (0.15)

 TAU (1) vs PPRS (0) -- -- 0.16 (0.08)* 0.35 (0.14)*

 ED SUDS 0.02 (.01)* 0.16 (0.08)* .001 (.001) −0.04 (0.13)

 Age 0.17 (0.42) 0.04 (0.08) 0.10 (0.06) 0.33 (0.21)

 Education −1.25 (0.57)* −0.19 (0.09) −0.07 (0.06) −0.18 (0.14)

 Income −2.71 (0.78)*** −0.36 (0.09)*** −0.09 (.09) −0.19 (0.15)

 Employed outside home −0.83 (0.61) −0.11 (0.08) −0.19 (0.06)** −0.41 (0.13)**

Note: PIRI vs PPRS: Pleasant Imagery and Relaxation Intervention vs Prevention of Post Rape Stress; TAU = Treatment as Usual; ED SUDS = 
Emergency Department (ED) Subjective Units of Distress (SUDs); --not estimated

*
p<.05

**
p<.01

***
p<.001
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