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Abstract

Background: Bystander intervention approaches offer promise for reducing rates of sexual violence on college campuses. Most
interventions are in-person small-group formats, which limit their reach and reduce their overall public health impact.

Objective: This study evaluated the efficacy of RealConsent, a Web-based bystander approach to sexual violence prevention,
in enhancing prosocial intervening behaviors and preventing sexual violence perpetration.

Methods: A random probability sample of 743 male undergraduate students (aged 18 to 24 years) attending a large, urban
university located in the southeastern United States was recruited online and randomized to either RealConsent (n=376) or a
Web-based general health promotion program (n=367). Participants were surveyed online at baseline, postintervention, and
6-months postintervention. RealConsent was delivered via a password-protected Web portal that contained six 30-minute
media-based and interactive modules covering knowledge of informed consent, communication skills regarding sex, the role of
alcohol and male socialization in sexual violence, empathy for rape victims, and bystander education. Primary outcomes were
self-reported prosocial intervening behaviors and sexual violence perpetration. Secondary outcomes were theoretical mediators
(eg, knowledge, attitudes).

Results: At 6-month follow-up RealConsent participants intervened more often (P=.04) and engaged in less sexual violence
perpetration (P=.04) compared to controls. In addition, RealConsent participants reported greater legal knowledge of sexual
assault (P<.001), greater knowledge of effective consent (P<.001), less rape myths (P<.001), greater empathy for rape victims
(P<.001), less negative date rape attitudes (P<.001), less hostility toward women (P=.01), greater intentions to intervene (P=.04),
less hyper-gender ideology (P<.001), less positive outcome expectancies for nonconsensual sex (P=.03), more positive outcome
expectancies for intervening (P<.001), and less comfort with other men’s inappropriate behaviors (P<.001).

Conclusions: Our results support the efficacy of RealConsent. Due to its Web-based format, RealConsent has potential for
broad-based dissemination thereby increasing its overall public health impact on sexual violence.

Trial Registration: Clinicaltrials.gov: NCT01903876; http://clinicaltrials.gov/show/NCT01903876 (Archived by WebCite at
http://www.webcitation.org/6S1PXxWKt).

(J Med Internet Res 2014;16(9):e203) doi: 10.2196/jmir.3426
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Introduction

Sexual violence is a major public health problem with long-term
mental, physical, and social effects for victims [1-3]. Sexual
violence encompasses a breadth of personal violations ranging
from minor, nonconsensual noncontact acts, such as
exhibitionism or verbal sexual harassment to sexual coercion,
up to severe acts, such as attempted or completed nonconsensual
oral, genital, or anal penetration [4,5]. The 2010 National
Intimate Partner and Sexual Violence Survey found that 18.3%
of women in the United States have been raped in their lifetime
[1]. Younger age has been shown to be a significant factor in
sexual violence risk. Recent research has shown that 80% of
female victims of sexual violence reported that their first rape
occurred before the age of 25 years [1]. According to results
from the National College Women Sexual Victimization study,
2.8% of female college students surveyed reported either a
completed rape or attempted rape in the previous 6 months,
which equates with an incidence rate of 5.6% per year [6].
Research has also shown that the majority of sexual
victimizations occur by perpetrators the victim knows [6-8].

To combat the problem of sexual violence, most prevention and
intervention programs have focused on college populations and
have shifted efforts recently to target elements in the
environment rather than solely targeting individual
characteristics of perpetrators or victims. The bystander model
is one such approach. It is a theoretical model of
community-level change that targets community members to
intervene actively in situations that may be harmful and engages
them to be accountable and to take action [9-11]. In fact,
bystander intervention programs applied to dating and/or sexual
violence interventions have proliferated in the past 5 years
[12-20]. Most of these have involved a small-group format (eg,
workshops), whereas a few involved a localized social marketing
campaign. Subsequent evaluations demonstrated that the
bystander model, in some cases, is effective in promoting active
bystander behaviors and in changing social norms [13].

As promising as these interventions are, because of their
small-group in-person format, they are resource-intensive and
limited in their reach and sustainability. Alternatively, the use
of the Internet as an effective medium to deliver health-related
interventions has emerged [21,22] and offers significant
advantages over in-person interventions, such as lower cost of
intervention delivery, greater reach, maintenance of fidelity,
the possibility of delivery in a wide range of settings, and ability
to tailor content to a variety of users [23-26]. There are
Web-based treatment programs designed to ameliorate
depression [27,28], obesity [29,30], eating disorders [31],
alcohol abuse [32-36], smoking [37], sexual risk reduction [38],
and posttraumatic stress disorder [39]. In a study of college
students, results showed that a Web-based format was preferable
over a practitioner-delivered intervention for a hazardous
drinking prevention program [33].

To date, there have been no Web-based sexual violence
prevention programs that target male college students and
incorporate the bystander approach, which have also been tested
using a true experimental design and with sexual violence as

an outcome. In response, RealConsent, a Web-based sexual
violence prevention program incorporating a bystander
approach, was developed and tested for its efficacy. This paper
reports primary and secondary outcomes from a randomized
controlled trial (RCT) of RealConsent. It was hypothesized that
participants randomized to receive the RealConsent program
would report greater increases in self-reported prosocial
intervening behaviors and fewer incidents of sexual violence
perpetration in comparison to participants randomized to receive
an attention-placebo comparison program.

Methods

Recruitment and Study Design
An RCT was implemented at a Georgia State University, a large,
urban university located in Atlanta, GA. Study procedures were
approved by the participating sites’ Institutional Review Boards.
Participants provided informed consent; however,
documentation was waived because of online recruitment.

Eligible participants were male undergraduates aged 18 to 24
years, single, who self-reported being either heterosexual or
bisexual; exclusion criteria were graduate student status and
homosexual sexual orientation. Active recruitment began
February 2010 and ended in April 2010, and was accomplished
through email messages from the principal investigator’s
university email address sent to randomly selected students.
The sampling frame to generate the random sample was a list
of student names obtained from the university’s Office of Legal
Affairs. The list included only first and last names, email
addresses, and year of birth for all undergraduate students
enrolled during 2009-2010 school year (N=21,280). To pare
down the sampling frame, the list was sorted by birth year and
all students born on or before January 1, 1984 were deleted from
the list. Next, the list was sorted alphabetically by first name
and an online resource (Baby Name Guesser) was used to
determine likelihood of a name belonging to a male. This
process resulted in a final sampling frame of 8458 male students.
A random sample function from SPSS version 18.0 was used
to select groups for invitation to participate in the RCT. Over
the course of 10 weeks, 5 groups of randomly selected email
addresses ranging in size from 300-3000 were emailed an
invitation to participate.

Email invitations included a link to a website that included a
short description of the study that blinded participants to the
research questions and a short screener to determine eligibility.
Eligible students were directed to a webpage that contained the
informed consent form. Students were told that the purpose of
the study was to “test multimedia, Web-based interactive
programs designed for male college students.” They were also
told that the study would be anonymous (ie, email addresses
could not be linked to their user ID or to their responses on the
survey). Participants who provided consent were then directed
to the RealConsent Web portal to register and obtain a username
and set their password. After registering, simple randomization
was implemented using a customized algorithm that assigned
participants to either the experimental condition (RealConsent)
or to an attention-placebo comparison condition. Participants
were then directed to complete the baseline online survey.
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Following completion of the survey, they were directed to either
the RealConsent program or to the comparison program where
they could begin the modules immediately or at a later time.
Participants were asked to complete a survey postintervention
and at 6-month follow-up. Weekly email reminders were sent
to participants reminding them to complete each survey. The
Web portal also allowed participants to send emails to a project
coordinator and post messages if they needed assistance or had
questions. Participants were paid US $25 via PayPal for
completing each online survey.

Interventions

Experimental Intervention
The content for RealConsent was based on several
complementary theoretical frameworks (social cognitive theory
[40], social norms theory [41], and the bystander educational
model [42]) as well as extensive formative research with the
targeted population. RealConsent had two primary goals: (1)
to increase prosocial intervening behaviors that reduce risk for
sexual violence perpetration (eg, expressing disapproval when
a peer is verbally disparaging toward women, attempting to stop
a peer who tries to be coercive/violent) and (2) to prevent
sexually violent behaviors toward women. These goals were to
be achieved by affecting theoretically and empirically derived
mediators, such as increasing knowledge of and skills for safely

intervening, correcting misperceptions in normative beliefs,
affecting negative attitudes toward date rape, increasing
knowledge of the elements constituting effective consent for
sex, affecting masculine gender roles, enhancing communication
skills, and increasing empathy for victims of sexual assault.

RealConsent was delivered via a password-protected Web portal
(see Figure 1 for screenshot) and consisted of six 30-minute
modules with each module ranging in number of segments
(1-14) and types of activities with diverse actors and appropriate
language. Each of the modules involved interactivity, didactic
activities, and episodes of a serial drama, which allowed us to
model positive behaviors and illustrate both positive and
negative outcome expectations for intervening and for
perpetrating violence against women. Behaviors modeled in the
serial drama included intervening, communicating with female
sex partners, and obtaining effective consent for sex.

RealConsent was also programmed so that participants could
not skip or click-through segments within each module.
Participants were allowed to complete the modules at their own
pace, but were encouraged via email to complete all modules
within 3 weeks. Following the completion of each module,
participants were immediately assessed and compensated US
$10 for providing their acceptability and feedback on the
module. These procedures ensured that each participant at
follow-up had completed each module in its entirety.

Figure 1. Screenshot of RealConsent’s bystander intervention module.

Attention-Placebo Comparison Intervention
The comparison condition involved a Web-based, general health
promotion program titled Health Connection developed by the
ISA Group [43]. The Health Connection program is an online,
multimedia, health promotion program with 4 primary modules:
stress management, fitness, weight management/nutrition, and
substance abuse. Each program module is approximately 45
minutes long and audio narrated and approximated RealConsent
in intensity, format, and time duration.

Measures

Overview
Primary outcome measures included prosocial intervening
behaviors and sexual violence perpetration; secondary outcome
measures were a host of theoretical mediating variables linked
to the intervention activities. The primary behavioral outcomes,

legal knowledge of sexual assault/rape and knowledge of
effective consent for sex, are considered indexes and comprise
items deemed “causal indicators,” which indicates items are not
necessarily correlated; thus, internal reliability was not
calculated for these indexes because it is not an appropriate
method to assess reliability [44,45]. The remaining theoretical
mediators, considered “scales” and comprised of items deemed
“effect indicators,” should theoretically be highly intercorrelated.
Cronbach alpha was calculated for the scale measures [44].

Primary Outcome Measures
Prosocial intervening behaviors were assessed with the
Reactions to Offensive Language and Behavior (ROLB) index
that measures whether or not men confronted inappropriate
behaviors of other men [46,47]. We used the 7-item
self-behavior subscale plus an additional 8 items [9], which
directly reflected the content of RealConsent. A series of 15
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potential intervening situations were presented and participants
were asked to indicate whether they had experienced this
situation (yes/no), whether they had “ever” intervened (at
baseline), or whether they had intervened “within the past 6
months” (at 6-month follow-up). For each participant, a percent
score was calculated that represented the total number of
situations in which they intervened out of the total number of
situations encountered multiplied by 100. For participants who
indicated they had not encountered any of the 15 situations,
their data were dropped from analyses.

Sexual violence was assessed with the sexual coercion subscale
from the Revised Conflict Tactics Scale (CTS2) [48]. The CTS2
sexual coercion subscale is a 7-item questionnaire that assesses
a range of sexually coercive behaviors in which participants are
asked to indicate whether they had engaged in a sexually abusive
tactic (eg, “I used force like hitting, holding down, or using a

weapon to make a woman have sex”) within a certain timeframe.
We used “ever” at baseline and “within the past 6 months” at
the 6-month follow-up.

Secondary Outcome Measures
The secondary outcome measures included legal knowledge of
assault/rape [49], knowledge of effective consent for sex,
self-efficacy to intervene [9,46], intentions to intervene, outcome
expectancies for intervening behaviors [9], normative beliefs
regarding sexual violence toward women [46,47], rape myths
[50], gender-role ideology [51], empathy for rape victims [52],
hostility toward women [53], attitudes toward date rape [54],
and outcome expectancies for engaging in nonconsensual sex.
Table 1 provides additional information about these secondary
measures, including the mean and standard deviation, Cronbach
alpha, the number of items, response options, and a sample item.
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Table 1. Description of secondary outcomes/psychosocial mediators and means (SD) at baseline.

Sample itemResponse optionsItems, nCronbach alphaRangeMean
(SD)

Psychosocial mediators

“In the state of Georgia, it is always
legal to engage in sexual intercourse
with a person under the age of 16 so
long as he or she gives consent?”

True/false9—0-94.57
(1.75)

Legal knowledge assault/rapea,b

“If a woman doesn’t physically resist
sex, she has given consent.”

True/false14—0-1411.58
(2.46)

Knowledge effective consent for

sexa,b

“Indicate my displeasure when I hear
a sexist comment.”

1 (not at all confi-
dent) to 7 (extremely
confident)

18.9518-12688.32
(22.27)

Self-efficacy to intervene

“If I saw a man being verbally abu-
sive toward a woman, I would inter-
vene.”

1 (not at all likely)
to 5 (extremely like-
ly)

15.9415-7552.39
(12.31)

Intentions to intervene

“If I intervene, I can prevent someone
from being hurt.”

1 (strongly disagree)
to 5 (strongly agree)

8.808-4028.49
(4.60)

Outcome expectancies intervening

Estimate how comfortable you feel
with each of the following situa-
tions...”You are getting ready to go
on a date when your roommate walks
in with a bottle of tequila. He says to
you, ‘if you give her a couple shots
of this, she’ll loosen up.’”

1 (not at all comfort-
able) to 7 (extremely
comfortable)

8.898-5633.11
(10.77)

Self-comfort with men’s inappro-
priate behaviors (normative be-
liefs)

“Rape happens when a man’s sex
drive gets out of control.”

1 (not at all agree) to
5 (very much agree)

17.8617-8536.28
(10.36)

Rape myth acceptance

If I engage in sex without clear con-
sent...”I would feel more like a man.”

1 (strongly disagree)
to 5 (strongly agree)

14.8714-7058.38
(10.96)

Outcome expectancies engaging
in rape

“In general, I feel that rape is an act
that is not provoked by the rape vic-
tim.”

1 (strongly disagree)
to 5 (strongly agree)

19.7819-9568.87
(9.72)

Empathy for rape victims

“I feel that many times women flirt
with men just to tease them or hurt
them.”

True/false10.730-103.66
(2.49)

Hostility toward women

“Most women don’t understand that
sexual jokes and innuendos are only
for fun and are harmless.”

1 (strongly disagree)
to 5 (strongly agree)

50.9350-250128.65
(24.95)

Date rape attitudes

“If men pay for a date, they deserve
something in return.”

1 (strongly disagree)
to 5 (strongly agree)

19.8919-9546.49
(11.28)

Hyper-gender ideology

a Mean represents the mean percent correct.
b Cronbach alpha not calculated for this index measure.

Data Analysis
Sample size calculations for the primary behavioral outcomes
were estimated to guarantee that power would be at least .75
for the detection of small effect sizes [55]. Under a 2-group
design and assuming 10% attrition over the 6-month follow-up
period required enrolling at least 340 participants in each study
condition to detect the specified effect size with power of .83.

Analyses were performed only on prespecified hypotheses using
an intention-to-treat protocol in which participants were
analyzed according to their original assigned study conditions
[56,57]. At baseline, descriptive statistics were calculated to
summarize sociodemographic variables, theoretical mediators,
intervening, and sexual perpetration behaviors between study
conditions. Differences between study conditions were assessed

using t tests for continuous variables and chi-square analyses
for categorical variables [58]. Variables in which differences
between study conditions approached statistical significance
(P<.10) or that were theoretically or empirically identified as
potential confounders were included as covariates in the models.
The effectiveness of RealConsent on primary outcomes was
analyzed for the 6-month period examining changes in
behavioral outcomes across 2 time points (baseline and 6
months); the postintervention time point was not examined
because we did not expect behavioral changes immediately
following completion of RealConsent. The effects analysis for
primary outcomes used logistic regression to compute adjusted
odd ratios (AORs) for dichotomous outcomes [59] and analyses
of covariance (ANCOVA) [60] to compute adjusted means and
mean differences for continuous outcomes. Each of these
approaches included the corresponding baseline measure for
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the specific outcome as a covariate in the analysis. Effect sizes
with Cohen’s d were also calculated using Practical
Meta-Analysis Effect Size Calculator [61].

To assess effects of RealConsent on secondary outcomes, linear
generalized estimating equation (GEE) regression models were
estimated to control for repeated within-subject measurements
and examined changes in outcomes across 3 time points
(baseline, postintervention, and 6-months); these models
assuming exchangeable correlation are equivalent to
random-effects models which include a second variance
component for participants. These models admitted a differential
number of observations on study participants over the
longitudinal course of observation and included a
time-independent variable (treatment condition) as well as
time-dependent variables (covariates and outcomes). The models
adjusted for the corresponding baseline measure for each
outcome and other covariates to obtain adjusted mean
differences used to assess the effect of the intervention on each
continuous outcome. Additionally, an indicator for the time
period was included in the model to capture any unaccounted
temporal effects [62,63]. The 95% confidence intervals (CIs)
around the adjusted mean differences and the corresponding P
values were also computed. To obtain adjusted means and mean
differences, models were repeatedly estimated from the
bootstrap samples in which samples were drawn with

replacement at the level of the participant. For each model,
adjusted means were calculated and standard errors were then
calculated from the collection of bootstrap results [64].
Percentage of relative change for continuous variables was
computed as the difference between the adjusted means for each
condition divided by the adjusted mean for the comparison
condition. Analyses were performed using Stata statistical
software, version 13 (StataCorp LP, College Station, TX, USA),
and SAS version 9.3 (SAS Institute Inc, Cary, NC, USA).

Results

Recruitment
The recruitment process resulted in 1406 male college students
who were screened. Of those, 295 (20.98%) were not eligible
and 1111 (79.02%) accepted and consented. There was some
attrition (33.12%, 368/1111) between initially agreeing and
subsequently completing the baseline survey. The final sample
resulted in 743 eligible students who were randomized and
completed baseline. At postintervention, 451 of 743 (60.7%)
completed the follow-up survey. Attrition at this time point was
loss to follow-up. At 6-month follow-up, 215 of 743 (28.9%)
completed the survey and were included in analyses (Figure 2).
Attrition at this final time point was because of loss to follow-up,
but also because the trial ended prematurely. More information
is provided in the Discussion section.

Figure 2. CONSORT diagram.
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Participant Characteristics

Overview
The average age was 20.38 years (SD 1.67). Racial breakdown
of participants was white (44.1%, 328/743), African American
(22.3%, 166/743), Asian American (19.6%, 146/743), and
Hispanic (10.8%, 80/743). Most participants were full-time
students (92.1%, 684/743) and single (75.2%, 559/743); a small
number were members of fraternities (12.1%, 90/743) or athletic
teams (8.5%, 63/743). Overall, the prevalence of sexual violence
perpetration at baseline was 32.2% (234/727). The mean percent
prosocial intervening behaviors at baseline was 72% (SD 25%),

meaning male participants self-reported that they intervened on
average 72% of the time when exposed to a situation.

Table 2 provides data on the breakdown by sociodemographic
variables, proposed mediators, and outcome behaviors for both
conditions. Participants in the comparison condition reported
higher levels of hostility toward women (mean 3.89, SD 2.54
vs mean 3.42, SD 2.43; P=.01), higher average sexual coercion
tactics used (mean 0.76, SD 1.29 vs mean 0.53, SD 1.07; P=.01),
and were more likely to ever report sexual coercion perpetration
(37.0%, 134/362 vs 27.4%, 100/365; P=.006) than RealConsent
participants. These variables at baseline were controlled for in
subsequent analyses.
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Table 2. Baseline equivalence of RealConsent and attention-placebo comparison condition participants (N=743).

Attention-placebo comparison

(n=367)

RealConsent intervention

(n=376)

Characteristics

Sociodemographics

20.33 (1.66)20.42 (1.69)Age (years), mean (SD)

18 (4.9)9 (2.4)International student,a n (%)

53 (14.6)37 (9.9)Member of a fraternity,a n (%)

34 (9.4)29 (7.8)Member of an athletic team at college, n (%)

Race, n (%)

158 (43.1)170 (45.2)White

83 (22.6)83 (22.1)African American or black

73 (19.9)73 (19.4)Asian or Pacific Islander

42 (11.4)38 (10.1)Hispanic or Latino

11 (3.0)12 (3.2)American Indian, Alaskan native, or native Hawaiian

8.38 (13.03)7.55 (12.75)Frequency of vaginal intercourse, mean (SD)a

Grade point average, a n (%)

14 (3.8)8 (2.1)<2.0

124 (33.8)112 (29.8)2.0-2.9

150 (40.9)163 (43.4)3.0-3.4

79 (21.5)93 (24.7)3.5-4.0

Residence status, a n (%)

80 (22.0)80 (21.5)Campus or residence hall

6 (1.6)2 (0.5)Fraternity house

4 (1.1)0 (0.0)Other university housing

123 (33.8)141 (37.9)Off-campus housing such as own apartment

149 (40.9)144 (38.7)Parent’s or guardian’s home

2 (0.5)5 (1.3)Other

Relationship status, a n (%)

270 (74.2)289 (77.7)Single

6 (1.6)1 (0.3)Married or has domestic partner

87 (23.9)82 (22.0)Engaged or in committed relationship

0 (0.0)0 (0.0)Separated

1 (0.3)0 (0.0)Divorced

Primary behavioral outcomes

0.76 (1.29)0.53 (1.07)Sexual coercion perpetration, mean (SD)a

134 (37.0)100 (27.4)Sexual coercion perpetration, dichotomizeda n(%)

72 (24)72 (25)Prosocial intervening, mean percent (SD)

Secondary outcomes (mediators), mean (SD)

4.61 (1.78)4.54 (1.73)Legal knowledge of assault/rape

11.46 (2.49)11.69 (2.44)Knowledge of effective consent for sex

87.88 (23.60)88.74 (20.93)Self-efficacy to intervene

52.09 (12.78)52.68 (11.85)Intentions to intervene

28.26 (4.86)28.72 (4.33)Outcome expectancies for intervening
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Attention-placebo comparison

(n=367)

RealConsent intervention

(n=376)

Characteristics

33.55 (10.71)32.68 (10.82)Self-comfort with men’s inappropriate behaviors (normative beliefs)

36.69 (10.29)35.88 (10.43)Rape myth acceptance

58.02 (11.17)58.71 (10.76)Outcome expectancies for engaging in rape

68.78 (9.79)68.96 (9.66)Empathy for rape victims

3.89 (2.54)3.42 (2.43)Hostility toward womena

128.45 (25.84)128.85 (24.07)Date rape attitudes

46.38 (11.30)46.59 (11.28)Hyper-gender ideology

a Denotes differences in baseline responses between conditions (P<.15).

Differences Between Completers and Noncompleters
An analysis of sample attrition was conducted to better
understand differences between participants who completed the
6-month follow-up and those who did not. A total of 528
participants were lost to follow-up (71.1%), 275 of 367 (74.9%)
in the comparison condition versus 253 of 376 (67.3%) in the
RealConsent condition (P=.02). Comparisons of
sociodemographic variables and primary outcomes on baseline
responses indicated that completers were more likely to have
higher grade point averages (GPAs) than noncompleters (P=.01).
Completers and noncompleters did not differ on primary
outcomes. Inference of GEE model results carries with it an
assumption that missing data are missing completely at random
(MCAR; more conservative assumption that “missingness” is
independent of observed and missing outcomes), whereas our
data were missing at random (MAR; less conservative
assumption that missingness is only independent of observed
outcomes). To investigate whether inference changed as a result
of attrition (MAR vs MCAR), missing outcomes were imputed
and no change in inference was found; thus, results using
original data are presented.

Primary Outcomes
The effectiveness of RealConsent on prosocial intervening
behaviors and sexual coercion was estimated with ANCOVA;
covariates included baseline scores for the behaviors and those
correlated sociodemographic variables. Unadjusted means were
graphed across all 3-survey time points and are presented in
Figures 3 and 4. RealConsent participants (adjusted mean 0.81,
SE 0.03) reported significantly more prosocial intervening
behaviors at 6-month follow-up than comparison participants
(adjusted mean 0.72, SE 0.03; F1,123=4.128, P=.04).
Additionally, RealConsent participants reported significantly
less sexual violence at 6-month follow-up (adjusted mean 0.26,
SE 0.08) than comparison participants (adjusted mean 0.50, SE
0.09; F1,193=4.18, P=.04). Cohen’s d effect sizes for prosocial
intervening behaviors and sexual coercion were 0.37 and 0.29,
respectively.

Using logistic regression, we assessed the primary prevention
effect (ie, comparing those who had not perpetrated to those
who had) of RealConsent on prevalence of perpetrating sexual
violence. The odds for perpetrating among RealConsent
participants were 73% lower than participants in the comparison
condition (AOR 0.27, 95% CI 0.11-0.70, P=.007).

Figure 3. Unadjusted means for sexual violence perpetration across 3 time points for RealConsent and attention-placebo comparison conditions.
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Figure 4. Unadjusted means for prosocial intervening behavior across 3 time points for RealConsent and attention-placebo comparison conditions.

Secondary Outcomes/Mediators
Separate GEE analyses were conducted to examine the effect
of RealConsent on the 12 proposed mediators. Similar to the
previous analyses, we controlled for baseline scores for each

mediator and sociodemographic variables and compared the
adjusted means of each group over the entire 6-month follow-up
period. Of the 12 mediators, only self-efficacy to intervene was
not significant (see Table 3).
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Table 3. Generalized estimating equation (GEE) regression models of intervention effects on psychosocial mediators.

Comparison, adjusted mean (95%

CI)a
RealConsent, adjusted mean (95%

CI)aPEstimate (SE)Psychosocial mediators

4.65 (4.38, 4.92)6.64 (6.41, 6.86)<.0011.99 (0.18)Legal knowledge of assault/rape

12.02 (11.74, 12.31)12.83 (12.59, 13.07)<.0010.80 (0.19)Knowledge effective consent for sex

89.56 (87.21, 91.92)91.01 (89.07, 92.95).361.45 (1.57)Self-efficacy to intervene

52.84 (51.52, 54.17)54.72 (53.61, 55.82).041.87 (0.87)Intentions to intervene

27.83 (27.26, 28.40)29.08 (28.61, 29.55).0011.25 (0.38)Outcome expectancies for intervening

33.72 (32.49, 34.95)30.87 (29.83,31.91).001–2.85 (0.83)Self-comfort with men’s inappropriate be-
haviors (normative beliefs)

36.62 (35.48, 37.76)31.14 (30.18, 32.10)<.001–5.48 (0.77)Rape myth acceptance

53.86 (52.98, 54.74)55.12 (54.42, 55.82).031.25 (0.58)Outcome expectancies for rape

68.52 (67.43, 69.62)72.04 (71.14, 72.93)<.0013.51 (0.73)Empathy for rape victims

3.20 (2.93, 3.47)2.74 (2.51, 2.97).01–.46 (0.18)Hostility toward women

126.03 (122.94, 129.12)112.36 (109.75, 114.97)<.001–13.67 (2.08)Date rape attitudes

46.17 (44.99, 47.34)42.49 (41.53, 43.46)<.001–3.67 (0.78)Hyper-gender ideology

a All GEE models included the covariates international student status, fraternity membership, frequency of vaginal intercourse, GPA, residence status,
and relationship status.

Discussion

Principal Findings
This study was the first Web-based, sexual violence prevention
program that incorporated a bystander approach and
demonstrated significant changes in behavior for an ethnically
diverse sample of male college students. Over the course of the
6-month follow-up period, RealConsent participants were
significantly less likely to engage in sexual violence perpetration
and significantly more likely to engage in prosocial intervening
behavior when they encountered a situation in which they could
intervene. It was also observed that these primary behavioral
outcomes might have been achieved through hypothesized
effects on a host of the program’s theoretical mediators. We
found significant changes in all but 1 of the mediating variables
and all in the hypothesized direction. This success is noteworthy
given that many previous evaluations of sexual violence
prevention programs for male college students have measured
mostly behavioral intentions rather than actual behavior as
outcomes [65,66]; even when behaviors were measured, rarely
were significant effects observed [13]. Further, the online
administration of the RealConsent program, during which no
face-to-face interaction with study participants occurred,
suggests that RealConsent’s mode of delivery is equally
effective as other approaches involving face-to-face interaction.
Thus, given a Web-based modality, RealConsent provides
significant advantages by facilitating dissemination thereby
increasing reach [22].

Several mechanisms could explain how RealConsent not only
increased prosocial intervening behaviors, but also showed
effects on sexual violence perpetration. Research has shown
theory to be a significant factor in contributing to behavior
change among Web-based interventions [67]. RealConsent
incorporated social cognitive theory, social norms theory, and

the bystander educational model as an overarching framework
for developing activities and interactive segments that putatively
supported behavior change and identified relevant constructs
to be targeted, such as knowledge and self-efficacy, and
suggested the correcting of inaccurate perceived norms. Current
research documents that misperceptions in norms are a major
barrier to bystander intervention and also that perpetrators
overestimate other men’s support for what they do [13].
Correcting misperceptions along with teaching bystander
intervention combines 2 evidence-based approaches that together
may have produced the observed behavioral outcomes. In
addition, this framework provided specific behavior change
techniques (eg, evoking vicarious learning of targeted
behaviors). Because we found significant effects in the
hypothesized direction in all but 1 of the theoretical mediators
that represented these constructs, it is plausible that several of
these theoretical mediating variables would explain the observed
behavioral effects. Future research should determine the specific
theoretical mediating mechanisms underlying the effects of
RealConsent on the primary outcomes.

The efficacy of RealConsent may also be partly attributable to
the extensive formative qualitative research conducted by the
authors with the targeted population to inform the relevance of
content and messages and the style of the Web portal. This
formative research, in turn, provided the authors with the
necessary resources to build each module of RealConsent. The
research team also sought to gain insight from multiple
disciplines in the development of the modules; thus, the team
included experts from public health, the social sciences, Web
design, and marketing. This integration of expertise contributed
to the use of proven behavior change techniques that span
multiple fields, such as educational entertainment, didactic
methods, and problem-based learning with user-face interactivity
[68,69] to evoke targeted behavioral outcomes.
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Furthermore, because most previous prevention programs have
been tested with mostly white participants [65,66], it is important
to note that RealConsent showed significant effects among a
racially diverse sample of male undergraduates recruited from
a large, urban university in the southeast United States. In
developing RealConsent, although given no budget constraints,
it would have been preferable to reflect deep structure in terms
of cultural sensitivity in the content and messages [70]; we were
at least able to provide surface structure by using diverse actors
and appropriate language in several segments, including the
serial drama as well as still images. Appealing to a diverse
population provides enhanced generalizability of the program
and suggests that RealConsent may be effective with a diverse
audience.

These results highlight an important contribution to the literature
on evidence-based public health approaches to prevent sexual
violence. A review by researchers at the Centers for Disease
Control and Prevention (CDC) identified the lack of
evidence-based sexual violence prevention approaches at all
levels of the social ecology [71]. In particular, they found few
effective community-level approaches that seek to alter the
characteristics of settings by changing community-level norms.
A main tenet of the bystander approach is to provide resources
to individuals that may influence their willingness to intervene
in situations either actively or passively and to change
perceptions of inaccurate norms. Although RealConsent is
mostly targeted at changing individual norms and behavior, the
effects on intentions to intervene and prosocial intervening
behaviors may aggregate to community-level change. Future
research could potentially test the effects at the college level to
determine whether RealConsent’s effects would reach beyond
the male participants enrolled.

Limitations and Strengths
This study is not without limitations. First, there was a
significant amount of attrition mostly because of funding issues
and some loss to follow-up. Developing the content, producing
the content, and programming the Web portal and the online
recruitment platform, in addition to implementing a RCT with
a 6-month follow-up took much longer than the anticipated
3-year time frame. Unfortunately, the trial ended prematurely
resulting in significant and unforeseen “forced” attrition at
6-month follow-up. Second, we experienced some loss to
follow-up. It is unclear what the potential reasons were for this
loss to follow-up because data for noncompletion were not
collected; however, previous research has shown that attrition
in Web-based trials may be higher compared to in-person trials

[72,73] and high dropout rates may be considered “a natural
and typical feature” [73]. Most important, however, is that our
statistical analyses comparing completers and noncompleters
on baseline responses indicated 1 minor difference (GPA), which
had no influence on study outcomes, and we imputed missing
outcomes and no change in inference was found suggesting
attrition bias is not a significant threat to the results observed.

Significant differences at baseline on several primary outcomes
suggest that randomization was not perfect; however, we have
no reason to believe that these differences were not due to
chance because participants were assigned by computer
algorithm. Nonetheless, we controlled for baseline scores in all
analyses and still found significant differences between groups.
Lastly, the sample selected for this trial was specific to a large,
urban university in the Southeast so results may not generalize
to other populations. Future research should replicate these
results with populations in both urban and rural universities.

Nevertheless, there were some inherent strengths. The
theoretically derived intervention was developed using extensive
formative research with the study population and pilot tested
with much success and praise. In addition, the RCT coupled
with random probability sampling and the use of an
attention-placebo comparison group represent significant
methodological strengths.

Conclusions
Given that colleges and universities that receive federal aid are
mandated via the Clery Act (20 USCA § 1092) to inform
students about crime statistics as well as policies and procedures
that are in place to prevent sexual offenses, evidence-based
sexual violence prevention programs that are cost-effective,
easily implemented, and appeal to a diverse population are much
needed. Prior studies have presented numerous sexual violence
prevention programs that are effective in changing negative
attitudes, rape myths, and behaviors for some; however, none
involved an empirically tested Web-based program [20,65,66].
Recent reviews of sexual violence prevention programs describe
the importance of engaging men to be women’s allies in
preventing sexual violence as an important element, as in a
bystander approach [66]; however, equally important is the
ability of interventions to reach large populations rather than
only the men who volunteer [66]. RealConsent is a scalable
intervention that with its Web-based approach, behavioral
outcomes, and additional conclusive research holds potential
to reach large segments of male undergraduate populations
while also engaging young men to intervene so that sexual
violence will be prevented.
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