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Abstract

Objective: Sexual aggression remains a significant public health problem, with the majority of 

sexual assaults involving alcohol. Founded upon an experimental medicine approach to behavior 

change, the current study used a proximal change experiment to target and test emotion regulation 

(ER) as a mechanism underlying alcohol-involved sexual aggression.

Methods: Heavy episodic drinking men aged 21–30 with a sexual assault perpetration history 

(N = 209) were randomly assigned to a brief, online, ER-focused cognitive restructuring 

or mindfulness intervention or to control. Intervention effects were evaluated during sober 

and intoxicated states through laboratory-based alcohol administration (target BrAC = .08%). 

Intoxicated and sober participants completed a proximal change protocol that included 

implementing ER skills during a sexual aggression analogue that assessed relevant emotions and 

intentions.

Results: Path analysis demonstrated that relative to control, the cognitive restructuring 

intervention improved emotional modulation and emotional clarity, resulting in lower sexual 

arousal and anger, respectively, followed by decreased sexual coercion intentions. The mindfulness 

intervention yielded mixed results, predicting decreased sexual aggression intentions compared to 

control but also predicting stronger coercive tactic intentions in intoxicated men with more severe 

sexual aggression histories. Both interventions improved emotional acceptance relative to control, 

but only for sober men.

Conclusions: Overall, the current study demonstrated that ER-focused interventions improved 

proximal ER skills associated with reduced sexual aggression intentions, signifying ER as an 

important mechanism for changing sexually aggressive behavior. Because intervention efficacy 

varied by intoxication state, further research is needed to assess the effectiveness of ER 

interventions targeting real-world alcohol-involved sexual aggression.
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Despite the proliferation of sexual assault prevention programs, rates of sexual assault 

continue to present a significant public health problem in the U.S. Nationally, over 1 in 3 

women (36.3%) of women have experienced sexual violence in their lifetimes, primarily 

by male perpetrators (Smith et al., 2017). Because the majority of sexual assaults involve 

alcohol consumption by the perpetrator, the victim, or both (Testa, 2002), continued efforts 

to reduce alcohol-involved sexual aggression are essential.

Evidence-based approaches to reducing sexually aggressive behavior are limited, however. 

A systematic review of primary prevention strategies for sexual assault perpetration found 

only three effective prevention approaches, noting that studies in this field are plagued 

by a lack of rigor and replication (DeGue et al., 2014). Additionally, even in studies 

that demonstrate changes in sexually aggressive behavior, the mechanisms underlying 

these changes are typically not identified (Salazar et al., 2014). To address some of 

these deficiencies, the current study utilized the Science of Behavior Change (SOBC) 

experimental medicine approach (Nielsen et al., 2018) to test two interventions for reducing 

sexually aggressive behavior. Commensurate with the tenets of the SOBC approach, we 

first identified a malleable intervention target (emotion regulation) supported by both theory 

and empirical literature as having promise for influencing sexually aggressive behavior. 

We then developed two interventions to target this specified mechanism, implemented 

the interventions using experimental methods, and assessed intervention effects on the 

target mechanism of emotion regulation. Finally, we tested whether changes in the 

target mechanism of emotion regulation resulted in changes in intentions to engage in 

sexually aggressive behavior utilizing a proximal change experiment (Babcock et al., 2011; 

Gottman et al., 2005). Similar to drug development proof of concept studies, proximal 

change experiments test interventions that focus on “small, specific, measurable behavior 

changes” in order to provide initial empirical evidence regarding the proximal effects of 

the intervention (Gottman et al., 2005, p. 165). Proximal change experiments not only 

demonstrate that an intervention target is a mechanism of behavior change (Kazdin & Nock, 

2003) but also provide data that can serve as the empirical foundation for conducting more 

resource-intensive, large-scale clinical trials (Gottman et al., 2005). Given our interest in 

alcohol-involved sexual assault, another critical benefit of the proximal change experimental 

approach is that it enables a randomized, rigorous evaluation of intervention efficacy 

during both sober and intoxicated states using an alcohol administration paradigm. Such 

an approach provides evidence regarding the necessity of adapting intervention content 

such that it specifically and differentially targets putative mechanisms of behavior change 

during intoxicated and sober states. To our knowledge, investigation of intervention effects 

on target mechanisms during randomly assigned states of intoxication/sobriety is a unique 

contribution to the SOBC field.

Emotion Regulation and Sexually Aggressive Behavior

Behavioral research studies have demonstrated that difficulties in emotion regulation (ER) 

may be an important mechanism underlying men’s sexual aggression against women. 

ER difficulties refer to “the inability, even when one’s best efforts are applied, to 

change or regulate emotional cues, experiences, actions, verbal responses, and/or nonverbal 

expression” (Linehan et al., 2007, p. 583). ER difficulties play a prominent role in 
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many explanatory theories of sexual aggression, in which problems coping with negative 

emotions are postulated to result in attempts to use alcohol or sex to satisfy or reduce 

negative affect (Ward & Beech, 2006). Of note, studies have consistently demonstrated 

a positive association between ER difficulties and aggressive behavior at both distal 

and daily levels (Pond et al., 2012; Stappenbeck & Fromme, 2014; Tager et al., 2010), 

suggesting that sexually aggressive men have more pronounced difficulties than other 

men regulating their negative emotions. Moreover, sexually aggressive men report greater 

tendencies towards anger and hostility, particularly towards women, compared to other 

men (Logan-Greene & Davis, 2011; Lyn & Burton, 2007), and sexually aggressive men 

with poor emotion regulation skills are more likely to behave aggressively towards women 

following provocation (Pickett et al., 2016). Thus, the dysregulation of anger may represent 

an especially important mechanism underlying sexual aggression, particularly for more 

severe perpetrators (Ward & Beech, 2006). Additionally, research indicates that emotion 

regulation abilities may transfer to regulatory ability in other emotional domains, such as 

the regulation of sexual arousal (Winters et al., 2009), in that differential use of emotion 

regulation is associated with modulation of physiological and subjective sexual arousal 

(Both et al., 2011). Based on these findings, we investigated intervention effects on ER skills 

and whether these ER skills subsequently influenced the emotional domains of anger and 

sexual arousal.

Importantly, acute alcohol intoxication impairs the higher order cognitive functions 

necessary for effective ER, thus potentially resulting in greater sexual aggression likelihood 

(Stappenbeck & Fromme, 2014). Alcohol intoxication plays a critical role in moderating the 

effects of distal trait anger/hostility on both in-the-moment anger and aggressive responses. 

For example, alcohol’s effects on proximal in-the-moment anger expression (Eckhardt, 

2007) and aggression after provocation are typically the strongest for men with greater 

hostile tendencies (Parrott & Giancola, 2004). Moreover, intoxicated men with greater trait 

hostility report feeling more justified in coercing nonconsensual sex than do sober men 

(Abbey et al., 2009). Similarly, alcohol intoxication can disrupt men’s ability to regulate 

their sexual arousal (George et al., 2006), and men with greater sexual arousal report 

stronger intentions to engage in sexual aggression (Ariely & Lowenstein, 2006). Finally, 

ER difficulties moderate the relationship between men’s alcohol consumption in sexual 

situations and sexual assault perpetration (Kirwan et al., 2019). In sum, research indicates 

that both intoxication and emotional factors play key roles in sexual aggression. It follows 

then that interventions which improve ER skills can potentially increase men’s ability 

to regulate their emotions even after alcohol consumption, further reducing their sexual 

aggression likelihood.

Emotion Regulation Interventions.

Interventions directed toward teaching adaptive ER skills have been effective in reducing 

alcohol use (Stappenbeck et al., 2015) and treating several psychological disorders (Moses 

& Barlow, 2006), suggesting promise in their ability to target a potential mechanism of 

behavior change for reducing sexual aggression. Skills that enable individuals to modify 

emotions or to accept and tolerate undesirable emotions have been identified as important 

targets for interventions (Berking et al., 2008). Cognitive restructuring and mindfulness are 
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two techniques well-suited to address these ER skills. Cognitive restructuring is included 

in many cognitive behavioral therapies and involves actively challenging and modifying 

one’s thoughts as a way to change how one feels about a given situation or experience 

that influences subsequent behavior. Further, cognitive restructuring has been effectively 

implemented in brief single-session interventions to reduce substance use (Stappenbeck 

et al., 2015) and attenuate physiological and subjective sexual arousal in the presence 

of sexual stimuli (Shafir et al., 2018; Winters et al., 2009). Mindfulness as an ER skill 

promotes nonjudgmental acceptance and tolerance of emotions, which is thought to reduce 

the distress associated with upsetting emotions rather than modifying the emotions per se 

(Gratz & Tull, 2010). Notably, high levels of dispositional mindfulness appear to serve 

as a protective factor in the association between men’s alcohol use and sexual aggression 

(Gallagher et al., 2010). Despite the promise of these ER intervention approaches, research 

is still needed to determine whether such ER interventions can effectively be applied to 

reduce men’s sexual aggression. Although some work with incarcerated sexual offenders 

has incorporated ER skills training into their interventions (Gillespie et al., 2012; Stinson 

& Becker, 2013), ER has not been a focus of sexual aggression prevention work with 

non-incarcerated populations.

ER techniques may be especially effective at reducing aggression while intoxicated 

(Giancola et al., 2009); however, this supposition has not yet been tested. As noted, sexually 

aggressive men often engage in heavy alcohol consumption which has demonstrated 

associations with both sexual aggression severity (Testa, 2002) and ER deficits (Stappenbeck 

& Fromme, 2014), and ER moderates the relationship between alcohol consumption in 

sexual situations and sexual aggression perpetration (Kirwan et al., 2019). Such findings 

indicate that it is important to understand whether or not ER interventions that are 

efficacious during states of sobriety also maintain their efficacy after individuals have 

consumed alcohol to the point of intoxication. Thus, this study investigated the effects of 

acute alcohol intoxication on ER intervention efficacy for sexual aggression reduction.

The Current Study and Hypotheses

Using proximal change experimental procedures, young men with elevated risk of 

perpetrating alcohol-involved sexual aggression were randomly assigned to either 1) a brief, 

online, cognitive restructuring ER skills training; 2) a brief, online mindfulness ER skills 

training; or 3) an attention control condition. Next, participants were randomly assigned to 

consume either an alcoholic or non-alcoholic beverage after which they read and responded 

to a hypothetical nonconsensual sexual scenario with a woman. We hypothesized that, 

relative to men in the control condition, men in both ER intervention conditions would 

report improved ER skills across four domains of ER (Figure 1). We also predicted that both 

ER intervention conditions would be indirectly predictive of decreased sexual aggression 

intentions (i.e., intentions to use coercive tactics and intentions to engage in nonconsensual 

sex) through improved ER skills and subsequent reductions in sexual arousal and anger. 

Additionally, we expected that alcohol intoxication would moderate the effects of the 

interventions on ER such that sober men who received either ER intervention would report 

greater ER skill improvement than intoxicated men who received an intervention and sober 

or intoxicated men in the control condition. We also hypothesized that alcohol intoxication 
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would predict increased sexual aggression intentions directly as well as indirectly through 

poorer emotion regulation, greater sexual arousal, and greater anger when the female partner 

does not consent to sexual activity. Finally, sexual aggression history severity was expected 

to predict greater sexual aggression intentions both directly and indirectly through poorer 

emotion regulation, greater sexual arousal, and greater anger (Ward & Beech, 2006). Given 

the novelty of the study and the lack of data on which to base a priori hypotheses, 

comparisons of the two interventions as well as the two-way and three-way interactions 

of beverage condition, intervention condition, and sexual aggression history severity on ER 

skills, sexual arousal, anger, coercive tactics intentions, and nonconsensual sex intentions 

were explored.

Methods

Participants were recruited through online and print advertisements, as well as the university 

registrar’s student list. The advertisements solicited 21–30 year old single male drinkers who 

were interested in dating women. Interested men completed an online screening survey to 

determine eligibility, then were called to confirm eligibility and schedule an appointment.

Participants

Men (N = 209) were eligible if they were between 21–30 years old, had sexual intercourse 

with a woman at least once in the past year, and reported at least one incidence of 

sexual coercion or aggression perpetration in their lifetime (i.e., nonconsensual sexual 

contact or intercourse; Struckman-Johnson, Struckman-Johnson, & Anderson, 2003). To 

comply with guidelines for ethical alcohol administration (NIAAA, 2005), eligibility 

criteria also included no history of alcohol problems as assessed by the Brief Michigan 

Alcoholism Screening Test (Pokorny et al., 1972), no medical conditions or medications that 

contraindicated alcohol consumption, and weekly consumption of at least 3 alcoholic drinks. 

To target higher risk drinkers, at least one instance of heavy episodic drinking in the past 

year was also required for eligibility (Davis, 2010).

Participants (Mage = 24.76, SD = 2.77) self-identified as: White and/or European American 

(61.9%), Asian American (18.3%), Black and/or African American (6.9%), Multi-racial 

(11.4%), and “Other race” (1.5%), with 10.1% of the sample identifying as Hispanic/Latino. 

Over 60% of the sample indicated they were full-time undergraduate or graduate students, 

and 44.2% reported that they had a college degree.

Procedures

All procedures and measures were approved by the University’s Human Subject Division. 

Participants were not allowed to drive to their appointment, eat or drink caloric beverages 

for three hours prior to their appointment, or drink alcohol or use any over-the-counter 

or recreational drugs for 24 hours before their appointment. Upon arrival, a trained 

male research assistant verified their identification and age and ensured that they had a 

breath alcohol concentration (BrAC) of 0.00 through a breath test using an Alco-Sensor 

IV (Intoximeters, Inc.). After providing informed consent, participants were weighed to 

calculate their correct beverage dose and completed background measures on a computer in 
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a private room. Based on the severity of their sexual aggression history, participants were 

block randomized to a computerized five-to-ten minute ER-focused cognitive restructuring 

(CR) intervention, a computerized five-to-ten minute ER-focused mindfulness intervention, 

or an attention control condition and then were block randomized to either the alcohol 

condition or no-alcohol condition. Participants in the intervention conditions were told they 

would learn and practice a skill for coping with negative emotions. Consistent with the ABC 

model of cognitive restructuring (Ellis, 2008), participants in the CR condition (n = 69) were 

taught to 1) identify their initial thought in response to an interpersonal situation (seeing a 

friend on the street who does not acknowledge them); 2) notice their emotions after having 

that thought; 3) list alternative thought responses; 4) choose an alternate thought response; 

and 5) identify their emotional response to the alternative thought. In the mindfulness 

intervention, developed from Dialectical Behavior Therapy (Linehan, 2014), participants (n 

= 69) learned to 1) observe their thoughts, feelings, and reactions to the same interpersonal 

situation as above; 2) describe their emotions and bodily sensations; 3) take a nonjudgmental 

and accepting position regarding their emotions; and 4) allow their emotions to come and go 

like waves. The attention control condition (n = 71) provided basic nutritional information 

and was of a similar length and style to the ER interventions. Next, participants were 

provided with a hypothetical situation that described a day of frustrating events and, if in an 

intervention condition, practiced using the skills they just learned in order to regulate their 

emotional responses. After practicing the skill, participants indicated the extent to which 

they were able to implement the ER skills (1 = Not at all to 7 = Extremely; M = 4.35, 

SD =1.58). There was no significant difference between intervention conditions regarding 

participants’ reported ability to implement the ER skills [t(135) = −1.24, p > .20].

After the skills practice, alcohol condition participants were given .816 ml ethanol per pound 

of body weight designed to reach a peak BrAC of .08%. Alcoholic beverages consisted 

of one part 100-proof vodka to three parts juice; non-alcoholic beverages consisted of one 

part water and three parts juice. Participants paced their consumption evenly over nine 

minutes and were informed as to whether they were consuming alcoholic or non-alcoholic 

beverages. Alcohol participants were breathalyzed every four minutes until they reached a 

criterion BrAC of at least .05%, at which point they began the post-beverage measures. Each 

no-alcohol participant was yoked to a prior alcohol participant, receiving breathalyzer tests 

at the same intervals as their yoked participant to in order to reduce error variance (Schacht 

et al., 2010).

After beverage administration, participants read and projected themselves into a sexually 

explicit story as the protagonist (Davis, 2010). Participants who received the intervention 

were instructed to use the skill they learned while reading the story. In the story, the 

protagonist experiences a frustrating day before heading to a party where he encounters 

a casual sex partner named “Kim”. The protagonist has a conversation with Kim at the 

party, after which they go to Kim’s apartment. They engage in consensual kissing, during 

which Kim states that she does not want to have sex that night. Kissing and sexual activity 

continues, with Kim again clearly stating that she does not want to have sexual intercourse 

while pushing the protagonist away, after which the story ends. Participants rated their 

in-the-moment emotion regulation, current levels of sexual arousal and anger, and their 

likelihood of using coercive tactics and having sexual intercourse with Kim. All participants 
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were compensated $15 per hour they spent in the laboratory, and the participants who 

consumed alcohol stayed in the lab until their BAC was below .03%.

Measures

Past Adult Sexual Aggression (ASA) Perpetration.—During the background 

questionnaire session, participants completed the revised Sexual Experiences Survey (SES; 

Koss et al., 2007) and the Sexual Strategies Scale (SSS; Struckman-Johnson et al., 2003) 

to assess perpetration of sexual aggression since the age of 14. The SES assesses a range 

of sexually aggressive acts (nonconsensual sexual contact, attempted rape, rape) and tactics 

(coercion, threats, intoxication, and force). Participants indicated the number of times (0 
– 3 times) that a tactic was used for each act. For the SSS, participants completed 17 

items assessing whether they have ever (Yes/No) engaged in behaviors consistent with 

five levels of sexual aggression: sexual enticement, verbal coercion, use of older age or 

authority, use of intoxication, and threats or force “to have sexual activity with a woman 

when she did not want to”. Past research has suggested that while men may report their 

use of intoxication and physical force strategies consistently between the two measures, 

men report more verbal strategies on the SSS (Testa et al., 2015). Moreover, the items on 

the SES enabled participants to differentiate between the types of sexual activity obtained 

through each tactic. Thus, a three-level composite variable of past ASA perpetration severity 

based upon participants’ most severe tactic used was created from responses to both scales: 

Non-Perpetrators = Participants who did not endorse any tactics on either scale (19.6% 

of the sample); Moderate = Endorsement of having perpetrated nonconsensual sexual 

contact on the SES or endorsement of sexual enticement or verbal coercion on the SSS 

(40.2% of the sample); and Severe = Endorsement of having perpetrated attempted or 

completed rape regardless of tactic on the SES or endorsement of manipulation of authority, 

intoxication, or threats or physical force on the SSS (40.2% of the sample). Notably, despite 

all participants having endorsed at least one incidence of sexual aggression in their lifetime 

when completing the SSS via web-based eligibility survey, 19.6% of the sample denied a 

history of perpetration on both the SSS and SES when in the laboratory.

Emotion Regulation Skills.—After the intervention and alcohol administration, 

participants completed a modified version of the State-Difficulties in Emotion Regulation 

Scale (S-DERS; Lavender et al., 2015) to assess emotion regulation during the scenario. The 

S-DERS measures four facets of emotion regulation and asks participants to rate the extent 

to which the statements apply to their emotions in the present moment (1 = Not at all to 5 

= Completely). Participants completed two items to assess each facet, and mean scores were 

created, with higher scores indicating better emotion regulation: emotional acceptance (“I 

feel embarrassed for feeling this way,” reverse-scored; α = .81), emotional awareness (“I am 

acknowledging my emotions,” α = .72), emotional modulation (“My emotions feel out of 

control,” reverse-scored; α = .85), and emotional clarity (“I am confused about how I feel,” 

reverse-scored; α = .68).

Anger.—Participants rated the extent (1 = Not at all to 7 = Extremely) to which they felt 

three anger-related emotions (irritated, angry, frustrated; α = .89) while reading the scenario 

(Davis, 2010).
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Sexual Arousal.—Participants rated the extent (1 = Not at all to 7 = Extremely) to which 

they felt three sexual arousal-related emotions (horny, aroused, turned on; α = .98) while 

reading the scenario (Davis, 2010).

Coercive tactic intentions.—While reading the scenario, an 11-item, modified version 

of the revised SES assessed sexual coercion intentions within the scenario (α = .88; Koss et 

al., 2007). Participants indicated the likelihood (1 = Not at all likely to 7 = Extremely likely) 

that they would engage in a spectrum of coercive tactics to have sex with Kim after she 

refused. The tactics ranged from emotional (i.e., “tell Kim how upset you would be if you 

did not have sex”) and relationship manipulation (i.e., “promise to have a relationship with 

Kim so she will have sex with you”) to intoxication (i.e., “get Kim another drink so that she 

has sex with you.”), and threats/use of physical force (i.e., “use physical restraint or force to 

get Kim to have sex with you”). A mean score was computed.

Nonconsensual Sex Intentions.—During the scenario, a single item assessed intentions 

to have sexual intercourse with Kim despite her lack of consent. Participants indicated the 

likelihood (1 = Not at all likely to 7 = Extremely likely) that they would “have vaginal sex 

with Kim” after she refused to engage in sexual activity (Davis, 2010).

Data Analysis Plan

Beverage condition was coded (0 = no-alcohol condition; 1 = alcohol condition) and 

intervention condition was dummy coded with control group as the reference group. Path 

analysis was conducted using MPlus 8 (Muthén & Muthén, 1998–2017) using maximum 

likelihood estimation.1 Acceptable model fit was determined by a non-significant χ2 

statistic, SRMR < .08, TLI > .95, CFI > .95, and RMSEA < .06 (West et al., 2012). 

Models were also compared using the Bayesian Information Criterion (BIC), in which 

smaller relative scores indicate improved model fit (Kass & Raftery, 1995). Significant 

interactions were probed at each level of beverage, intervention, and sexual aggression 

history severity. Because all interaction terms were comprised of categorical variables, the 

estimated marginal means were also examined. All possible indirect effects from beverage 

to nonconsensual sex intentions and from intervention to nonconsensual sex intentions were 

examined. Indirect effects were calculated using 10,000 bootstrap resamples (Hayes, 2013), 

and statistical significance was determined by a bias-corrected bootstrap 95% confidence 

interval that did not include zero.

Results

Three participants withdrew before beverage administration and one participant had missing 

data on the outcome, leaving a final sample of 205. Pearson chi-square analyses indicated 

that ASA severity history was comparable across groups in both beverage and intervention 

conditions (χ2(2) = 1.30, p = .52 and χ2(4) = 3.90, p = .42, respectively), indicating 

1Path analysis was originally conducted using maximum likelihood estimation with robust standard errors (MLR), which is a 
preferable estimation method when an outcome variable is skewed. MPlus 8 does not allow for the use of MLR concurrently with 
bootstrap resampling. Analyses were run with a model using MLR and bootstrap resamples. The coefficients for both models were 
similar, with the model using bootstrap resampling resulting in more conservative p-values and 95% confidence intervals for all 
estimates. Thus the models using bootstrap resamples was selected.
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randomization was successful. Table 1 contains means, standard deviations, skewness, and 

correlations for all variables in the model. The pattern of bivariate associations indicated that 

all continuous variables except anger were significantly associated with nonconsensual sex 

intentions.

Model Fit

The hypothesized model (Figure 1) fit the data well. Non-significant interactions were 

dropped from the model, and the model was rerun. This final model (Figure 2) was an 

excellent fit for the data, χ2(41) = 29.94, p = .90, SRMR = .02, TLI = 1.00, CFI = 1.00, and 

RMSEA = .00 (95% CI: .00, .02), and BIC reflected a better fitting model compared to the 

hypothesized model. Model variables accounted for 58.5% of the variance of nonconsensual 

sex intentions (R2 = .585, p < .001), 45.0% of the variance of coercive tactic intentions (R2 

= .450, p < .001), 25.4% of the variance of sexual arousal (R2 = .254, p < .001), 6.6% of the 

variance of anger (R2 = .066, p < .05), 7.0% of the variance of emotional modulation (R2 = 

.070, p < .05), and 10.8% of the variance of emotional acceptance (R2 = .108, p < .05). The 

model did not account for a significant amount of variance of any other variables. Figure 2 

depicts the final model with standardized path coefficients.

Beverage main effects.—There were two significant indirect paths between beverage 

condition and nonconsensual sex intentions via sexual arousal. Intoxicated men reported 

greater sexual arousal than sober men, which was in turn associated with stronger 

nonconsensual sex intentions [ß = .04, 95% CI: (.01, .08)]. The full path from beverage 

condition to nonconsensual sex intentions via sexual arousal and coercive tactic intentions 

was also significant [ß = .02, 95% CI: (.01, .05)].

Intervention main effects.—There was a significant positive effect of the CR 

intervention condition relative to control on the emotional modulation and emotional clarity 

subscales. There were two significant indirect paths from the CR intervention condition to 

nonconsensual sex intentions via emotional modulation. Specifically, those who received the 

CR intervention relative to control reported stronger emotional modulation, which in turn 

was associated with lower sexual arousal, which was associated with lower nonconsensual 

sex intentions [ß = −.02, 95% CI: (−.03, −.01)]. The second indirect association followed 

a similar path, with stronger emotion modulation predicting lower intentions to use 

coercive tactics, which was associated with lower nonconsensual sex intentions for those 

who received the CR intervention relative to control [ß = −.04, 95% CI: (−.08, −.01)]. 

Relative to control, the CR intervention resulted in greater emotional clarity which then 

predicted lower anger, and anger was subsequently positively associated with coercive 

tactics intentions and negatively associated with nonconsensual sex intentions; however this 

indirect pathway was not significant. Finally, receiving the mindfulness intervention resulted 

in lower nonconsensual sex intentions compared to control.

Perpetration main effects.—ASA perpetration severity was negatively associated with 

emotional awareness and emotional modulation. There was a significant indirect effect from 

past ASA perpetration severity to nonconsensual sex intentions via emotional modulation 

and coercive tactics. That is, men who reported a more severe ASA perpetration history 

Davis et al. Page 9

Health Psychol. Author manuscript; available in PMC 2022 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



reported less emotional modulation, which was associated with greater intentions to use 

coercive tactics, which in turn predicted nonconsensual sex intentions [ß = .03, 95% CI: (.01, 

.05)].

Moderated effects.—There were several significant interactions in the final model. 

Regarding the CR intervention, there was a three-way interaction between beverage 

condition, CR intervention, and past ASA perpetration on emotional acceptance. For sober 

men who had low or moderate ASA histories, those in the CR intervention condition 

reported greater emotional acceptance than those in the control condition [t(199) = 2.69, 

p < .01; MCR/Sober/Low = 4.68, vs. MCon/Sober/Low = 3.45]. For intoxicated men and men 

with high ASA histories, there were no differences. Greater emotional acceptance was 

in turn associated with lower nonconsensual sex intentions. Additionally, there was a 

significant two-way interaction between CR intervention and past ASA on nonconsensual 

sex intentions; for men with low or moderate ASA histories, those who received the CR 

intervention reported lower nonconsensual sex intentions than those in the control condition. 

While the simple slope analyses were significant [t(199) = −2.53, p < .05; t(199) = −2.04, p 
< .05], examination of marginal means indicated no significant mean differences.

For the mindfulness intervention, there was a two-way interaction between mindfulness 

condition and past ASA on sexual arousal; men in the mindfulness condition with high 

ASA histories reported greater sexual arousal than men with moderate or low ASA histories 

[t(199) = 5.49, p < .001; MMind/High = 4.75 vs. MMind/Mod = 2.97 vs. MMind/Low = 1.82). 

Second, there was also a two-way interaction between the mindfulness intervention and 

beverage condition such that sober men who received the mindfulness intervention reported 

more emotional acceptance than sober men in the attention control condition [t(199) = 3.02, 

p < .01; MMind/Sober = 4.70 vs. MCon/Sober = 4.20], with no significant difference between 

intoxicated men (MMind/Intox = 4.43 vs. MCon/Intox = 4.48). Third, there was a significant 

three-way interaction between mindfulness, beverage condition, and ASA on coercive tactic 

intentions, such that intoxicated men with high ASA histories reported stronger coercive 

tactic intentions if they had received the mindfulness condition relative to control condition 

(t(199) = 4.22, p < .001; MMind/Intox/High = 2.58 vs. MCon/Intox/High = 1.83). Finally, there 

was a two-way interaction between mindfulness intervention and ASA history such that for 

those with low or moderate ASA histories, the mindfulness intervention was associated with 

greater emotional acceptance; however, examination of the marginal means suggested that 

these differences were not significantly different than men with high ASA histories who 

received the mindfulness intervention.

Exploratory Analyses: CR compared to Mindfulness

Exploratory analyses were conducted to compare the effects of the CR intervention to the 

mindfulness intervention within the final model shown in Figure 2. Dummy codes were 

re-computed with CR serving as the reference group (e.g., mindfulness vs. CR; control 

vs. CR). The final model was rerun, using the same procedures as above. The magnitude, 

direction, and significance of all associations between ER skills, anger, arousal, coercive 

tactic intentions, and nonconsensual sex intentions were the same as in the final model.
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Intervention main effects.—Men who received the mindfulness condition reported 

greater emotional awareness than men who received the CR condition (ß = .17, p < .05), 

whereas men who received the mindfulness condition reported less emotional modulation 

than men who received the CR condition, although this difference was not significant (ß = 

−.13, p = .055).

Moderated effects.—There was a significant three-way interaction between mindfulness, 

ASA perpetration, and beverage condition on coercive tactic intentions (ß = .54, p < .01). 

For intoxicated men with high levels of past ASA perpetration, those who received the 

mindfulness condition reported higher intentions to engage in coercive tactics relative to 

those who received the CR intervention [t(199) = 4.31, p < .001); MMind/Intox/High = 2.58, 

MCR/Intox/High = 1.39]. Notably, the mean coercive tactic intentions reported by intoxicated 

men with high ASA perpetration histories who received the mindfulness condition was 

significantly higher than those reported by any other group (Range: 1.03 to 1.68). The 

moderated indirect effect was also significant; for intoxicated men with high past ASA 

perpetration, those who received the mindfulness intervention reported greater coercive 

tactic intentions and subsequently greater nonconsensual sex intentions relative to those who 

received the CR intervention [ß = .29 (95% CI: .04, .53)]. Similar to findings comparing 

mindfulness to control, there was a significant two-way interaction between mindfulness 

and past ASA severity on sexual arousal (ß = .28, p < .05), such that there was a positive 

association between past ASA severity and sexual arousal only for men who received the 

mindfulness intervention [t(199) = 3.45, p < .001].

Discussion

The present study addresses a critical need for brief evidence-based interventions targeting 

the reduction of sexual aggression. Evidence from behavioral science has demonstrated that 

deficiencies in ER may serve as an underlying mechanism for sexually aggressive behavior 

(Picket et al., 2016). Thus, we employed an experimental medicine approach to behavior 

change (Neilsen et al., 2018) to test the efficacy of two ER-focused interventions for 

reducing alcohol-involved sexual aggression intentions using a proximal change experiment 

approach that enabled testing intervention efficacy during both sober and intoxicated states. 

Many of the hypotheses were supported, although some unexpected findings emerged. 

Overall, results demonstrate that ER is a malleable intervention target that holds promise for 

reducing sexually aggressive behavior. Importantly, because proximal intervention effects 

varied by states of intoxication versus sobriety, our findings highlight the necessity of 

considering state-related factors when intervening in behaviors that occur during “hot” states 

(Yang et al., 2012).

Our findings demonstrate that emotional modulation is a critical mechanism underlying 

sexual aggression intentions, and that ER-focused CR interventions may be an effective 

means of improving emotion modulation skills, resulting in decreases in sexual aggression. 

As predicted, participants in the CR intervention condition demonstrated improved 

emotional modulation relative to participants in the attention control condition, resulting 

in decreased nonconsensual sex intentions through lower intentions to engage in sexual 

coercion. Moreover, a key piece of emotional modulation’s effectiveness in reducing 
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sexual aggression may lie in its association with lower feelings of sexual arousal which 

predicted lower coercive tactic intentions and nonconsensual sex intentions. Notably, alcohol 

intoxication was predictive of stronger sexual arousal, which in turn was associated with 

greater coercive tactic and nonconsensual sex intentions. Considered together, these results 

demonstrate that sexual arousal-related emotion is not only a key predictor of engagement 

in sexual coercion and aggression but also that it is an important intervention target, 

particularly for men who drink before sexual situations. Further, because men with more 

severe past sexual aggression histories reported difficulty modulating their emotions in the 

moment, they may benefit from targeted ER-focused CR interventions. Our results indicate 

that CR interventions are a promising tool for reducing feelings of sexual arousal during 

nonconsensual sexual situations through increased emotional modulation; future larger scale 

trials could assess the effectiveness of targeting CR interventions focused on emotional 

modulation towards men at higher risk of committing alcohol-involved sexual aggression.

The CR intervention also resulted in greater emotional clarity relative to control. 

Emotional clarity was associated with reduced feelings of anger, which in turn was 

positively associated with intentions to use coercive tactics and negatively associated with 

nonconsensual sex intentions. Given these contradictory associations, the possible role of 

anger in sexual aggression situations needs further research. That noted, our results suggest 

that if in-the-moment feelings of anger are indeed associated with increases in sexual 

coercion, CR interventions that improve emotional clarity may be of benefit.

Emotional acceptance may also be a key mechanism for reducing sexual aggression. 

The CR intervention was associated with greater emotional acceptance, however this was 

only observed for sober men with less severe sexual aggression histories. Similarly, the 

mindfulness intervention resulted in greater emotional acceptance relative to control, but 

only for sober men regardless of their sexual aggression histories. Greater emotional 

acceptance then predicted lower nonconsensual sex intentions. This pattern of findings 

suggests that both CR and mindfulness interventions targeting emotional acceptance may 

work particularly well for men with lower distal (i.e., less aggressive history) and proximal 

(i.e., sober) risk factors for sexual aggression perpetration. These results are consistent with 

findings from prior investigations of sexual assault interventions (e.g., Stephens & George, 

2009) demonstrating greater intervention efficacy with men at lower risk of sexual assault 

perpetration. As such, it would behoove continued research in this area to develop and test 

interventions that target and tailor their approaches to individual sexual assault risk levels, 

with an emphasis on those at greatest risk of future perpetration.

The finding that the mindfulness intervention resulted in greater emotional acceptance 

for sober men, coupled with its direct effect of reducing nonconsensual sex intentions 

relative to control, indicates that mindfulness approaches may have some utility in reducing 

sexual aggression. However, the overall pattern of results suggests caution regarding the 

use of brief, ER-focused, mindfulness interventions with men who have more severe 

perpetration histories. First, men with more severe perpetration histories who received 

the mindfulness intervention reported greater sexual arousal relative to men with low or 

moderate perpetration severity, which was in turn associated with stronger coercive and 

nonconsensual sex intentions. Notably, the association between perpetration severity and 
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sexual arousal was significant among men who received the mindfulness condition, however 

such a relationship was not observed among those who received the CR condition. Second, 

among intoxicated men with the most severe perpetration histories, those who received 

the mindfulness intervention reported stronger intentions to use coercive tactics relative to 

the control and the CR groups. These findings may reflect the focus on nonjudgmental 

acceptance of emotions in our mindfulness intervention in contrast to the focus on 

modifying emotions via alternative thoughts in our CR intervention. That is, participants 

in the mindfulness condition were instructed to become aware of their feelings and then 

experience them without modification or judgment, consistent with typical mindfulness-

based approaches (Gillespie et al., 2012). The mindfulness intervention did indeed result in 

greater emotional awareness relative to CR overall and greater emotional acceptance relative 

to control among sober participants. However, because sexually aggressive men demonstrate 

greater sexual arousal in response to nonconsensual sexual stimuli relative to other men 

(Bernat et al., 1999), the mindfulness intervention may have inadvertently succeeded in 

teaching these men to allow and accept such feelings. While this may reduce any potential 

emotional distress in response to these feelings, it may also unintentionally increase their 

intentions to obtain sexual intercourse despite the woman’s lack of consent. Such findings 

demonstrate the negative potential outcomes of mindfulness approaches that do not include 

explicit ethical components in their instruction (Monteiro et al., 2015). Although there is 

debate regarding the most appropriate and effective ways to include a consideration of 

ethics into mindfulness interventions (Baer, 2015), mindfulness approaches that incorporate 

self-identified prosocial values (e.g., Acceptance and Commitment Therapy Hayes et al., 

2012) may be useful to consider, particularly when working with men with more severe 

perpetration histories.

Strengths, Limitations, and Conclusions

The strengths of this study also highlight its limitations. We recruited heavy episodic 

drinkers in order to obtain a sample at greater risk of alcohol-involved sexual aggression; 

however, findings may not generalize to lighter drinkers. Additionally, all participants 

reported a sexual aggression history during eligibility screening; however, a minority of 

participants denied a history of sexual aggression during data collection. Other studies 

have also demonstrated suboptimal test-retest reliability in sexual aggression measures 

(e.g., Anderson et al., 2017), indicating a need for further research. While our lab-based 

alcohol administration procedures enabled rigorous testing of ER mechanisms and causal 

attributions for alcohol intoxication and intervention effects, they preclude our ability to 

test our hypotheses in real-world conditions that may include higher levels of alcohol 

consumption and different sexual/relationship contexts. Finally, the use of a proximal change 

experimental approach allowed us to test intervention effects on the targeted mechanism of 

ER. However, outcomes could only include behavioral intentions rather than actual behavior. 

Given these limitations and the promising findings, next steps in this line of research include 

expansion to a randomized controlled trial that tests intervention effects on real-world 

alcohol-involved sexually aggressive behavior across a more diverse sample (e.g., lighter 

drinkers, men with specific ER difficulties).
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Through an experimental medicine approach to behavior change, this study sought to 

translate findings from behavioral research regarding the role of emotions and emotion 

regulation in alcohol-involved sexual aggression into interventions designed to target these 

mechanisms with an eye toward reducing such behavior. This research conforms to SOBC 

principles by demonstrating target engagement and validity and advances the field by 

assessing intervention efficacy during behavior-relevant states. This study bridges the gap 

between lab-based behavioral science and applied behavior change intervention research, 

serving as a first step towards creating effective, mechanisms-focused, evidence-based 

approaches to reduce alcohol-involved sexual aggression.
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Figure 1: 
Hypothesized Model

Note: Exploratory two- and three-way interactions are not depicted in the model
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Figure 2: 
Final Model

* p < .05 ** p < .01 *** p < .001

Note: Only relations meeting statistical significance and not subsumed by two- or three-way 

interactions are depicted in the final model. Significant interactions with no significant 

differences in estimated marginal means are depicted in the figure by dashed lines.
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