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ABSTRACT

ARTICLE HISTORY

HIV prevention interventions that reduce sexual risk behaviors among young Black men who have
sex with men (YBMSM), the most severely aﬀected population in the United States, are critical for
reducing disparities in HIV infection. However, there are few theory-based sexual risk reduction
interventions designed speciﬁcally for YBMSM. This study tested the applicability of the
Integrated Behavioral Model (IBM), which theorizes that behavioral intentions mediate the
relationship between psychosocial constructs and health behavior on condomless anal
intercourse (CAI) among YBMSM. To test key constructs of the IBM, analyses were conducted
with baseline data from the HealthMpowerment (HMP) randomized controlled trial. Logistic
regression was used to examine the relationships between condom use self-eﬃcacy, norms,
attitudes, intentions, and environmental constraints, and CAI. Mediation analysis was conducted
to determine if condom use intentions mediated the relationship between psychosocial
constructs (i.e., condom use self-eﬃcacy, norms, and attitudes) and CAI. Overall 55.7% reported
one or more acts of CAI with a male partner in the past 3 months. Those who reported CAI in
the 3 months prior to the baseline survey reported lower self-eﬃcacy for condom use, lower
condom use norms, more negative attitudes toward condom use, and lower condom use
intentions at baseline than those who reported no CAI. In mediation analysis, the relationships
between CAI and self-eﬃcacy for condom use (estimated indirect eﬀect = −0.004 (SE = 0.002)),
condom use norms (−0.002 (SE = 0.001)) and attitudes toward condom use (−0.005 (SE = 0.002))
were mediated by condom use intentions. This study applied the IBM to sexual risk behavior
among a sample of YBMSM. Results indicate that the relationships between condom use selfeﬃcacy, norms, and attitudes, and CAI were mediated by condom use intentions. Future theoryinformed interventions should focus on increasing self-eﬃcacy for condom use, condom use
norms, attitudes toward condom use, and condom use intentions to reduce CAI among YBMSM.
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Introduction
In 2014, new HIV infections among young Black men
who have sex with men (YBMSM) represented 44% of
new diagnoses among youth in the United States (US)
(CDC, 2016). One simulation estimated that nearly
40% of YBMSM may acquire HIV by age 30 (Matthews
et al., 2016). In spite of the signiﬁcant burden of disease,
there are few evidence-based interventions designed to
address HIV risk behaviors among YBMSM (Johnson
et al., 2008; Peterson & Jones, 2009). Although behavioral interventions based on theory are more eﬀective
than those that are not (Glanz, Rimer, & Viswanath,
2008), few theory-based interventions have been
designed to address HIV risk behaviors among
YBMSM. A recent systematic review of HIV behavioral
prevention interventions for YMSM (Hergenrather,
Emmanuel, Durant, & Rhodes, 2016), which included
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articles published through Oct 2015, identiﬁed 13 evidence-based behavioral HIV prevention interventions
for US young men who have sex with men. Theoretical
underpinnings were reported ﬁve of these studies
(Bauermeister et al., 2015; Christensen et al., 2013;
Hidalgo et al., 2015; Hightow-Weidman et al., 2012;
Mustanski, Garofalo, Monahan, Gratzer, & Andrews,
2013); of which, one included YBMSM only (HightowWeidman et al., 2012). More recent theory-based interventions addressing HIV prevention for YBMSM,
include reducing sexual risk behaviors, and increasing
engagement with prevention and care services (Bouris
et al., 2017; Crosby et al., 2018; Koblin et al., 2017;
Stein et al., 2015). In order to design and promote the
most eﬀective theory-driven HIV risk reduction interventions for YBMSM, it is critically important to assess
relationships between theoretical constructs and HIV
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risk behaviors, including sexual risk behaviors such as
condomless anal intercourse (CAI), among YBMSM.
Understanding why interventions succeed in changing
behavior is hindered when relationships between constructs are not well understood (Glanz & Bishop, 2010).
The Integrated Behavior Model (IBM) combines constructs common to well-established health behavior theories including those from the Health Belief Model, the
Theory of Reasoned Action, the Theory of Planned
Behavior, and Social Cognitive Theory (Glanz et al.,
2008; Kasprzyk, Montaño, & Fishbein, 1998). In the
IBM, behavioral self-eﬃcacy, perceived norms, and attitudes predict intentions, which in turn, predict a particular behavior. Self-eﬃcacy refers to an individual’s
conﬁdence in their ability to execute a behavior despite
challenges. Perceived norms are deﬁned as the social
pressure regarding whether or not to perform a behavior.
Attitudes are determined by individuals’ beliefs about
behaviors and their outcomes. Finally, the most direct
determinant of behavior in the model is intentions,
which refer to the perceived likelihood of performing
the behavior. Intentions are assumed to capture motivation, which directly inﬂuences engagement in the
behavior (Kasprzyk et al., 1998). Past HIV prevention
eﬀorts based on the IBM have been successful, including
recent interventions to increase HIV testing among
YMSM (Bauermeister et al., 2015; Solorio et al., 2016).
In prior studies, individual constructs of the IBM have
been found to be important in predicting CAI among
men who have sex with men (MSM) (Miner, Peterson,
Welles, Jacoby, & Rosser, 2009; Newcomb & Mustanski,
2014; Schutz et al., 2011). However, to the best of our
knowledge, no published studies to date have speciﬁcally
tested the relationships between all key IBM constructs
and CAI among YBMSM. To address this gap, this
cross-sectional study examines relationships between
key constructs outlined in the IBM among a sample of
YBMSM. Speciﬁcally, we will determine if condom use
intentions mediate the relationships between condom
use self-eﬃcacy, attitudes, and norms, and CAI.

Methods
Study procedures and participants
HealthMpowerment (HMP) is a randomized controlled
trial (RCT) of an Internet-based, mobile phone-optimized
three-month intervention guided by the IBM designed to
reduce sexual risk behaviors among YBMSM aged 18–30
in North Carolina (NC). Eligibility criteria included: (1)
age 18–30; (2) born biologically male; (3) self-identify as
black; (4) currently reside in North Carolina; (5) currently
have access to a mobile device (e.g., smartphone, tablet)

that connects to the internet and has texting capabilities;
and (6) any of the following in the past six months: (a)
CAI with a male partner, (b) any anal sex with more
than three male sex partners, (c) exchange of money,
gifts, shelter, or drugs for anal sex with a male partner,
or (d) anal sex while under the inﬂuence of drugs or alcohol (i.e., high or drunk within two hours of sex). Participants were recruited from ﬂyers posted at local venues
(including bars, clubs, college campuses), HIV/sexually
transmitted infection (STI) clinics, case management
organizations, and through online advertisements (e.g.,
Craigslist, Facebook, Grindr).
The total study period was from November 2013 to
October 2016. Participants completed online surveys at
baseline, 3, 6 and 12 months. This current cross-sectional
study used data collected during the baseline survey.
Measures
Psychosocial IBM constructs included baseline selfeﬃcacy for condom use, condom use norms, and attitudes
toward condom use. Condom use intentions were considered as a mediator between the psychosocial constructs
and sexual risk behaviors. Environmental constraints were
considered to be directly associated with sexual risk behaviors. The outcome variable was dichotomized CAI. The
baseline survey assessed the total number of acts of CAI
with a male partner in prior 3 months. The study dichotomized this variable to one or more episodes of CAI versus zero episodes of CAI in the last 3 months. The HMP
baseline survey included items on demographics including
age, education, income, employment status, homelessness,
recent arrests (past 3 months), health insurance, and HIV
status.
Psychosocial constructs
Condom use self-eﬃcacy. Condom use self-eﬃcacy was
assessed using the 26-item Condom Use Self-Eﬃcacy
Scale (CUSES) with responses rated on a 5-point
Likert-type scale from 1 = “strongly agree” to 5
= “strongly disagree” (Kasen, Vaughan, & Walter,
1992). An example of an item is, “I feel conﬁdent in
my ability to put a condom on myself or my partner”.
Scores were reversed so that higher scores indicate
greater condom use self-eﬃcacy. Internal consistency,
measured using Cronbach’s α, was 0.95.
Condom use norms. The norms subscale of the Sexual
Risks Scale was used to measure condom use norms
(DeHart & Birkimer, 1997). The scale includes 7 items
with responses based on a 5-point Likert scale from 1
= “strongly agree” to 5 = “strongly disagree”. An example
of an item is, “My friends and I encourage each other
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before dates to practice safer sex”. Scores were reversed
so that higher scores indicate more positive norms
toward condom use. The internal consistency of the
scale was α = 0.87.
Attitudes toward condom use. The Attitudes Toward
Condom Use subscale of the Sexual Risks Scale was
used to measure attitudes toward condom use (DeHart
& Birkimer, 1997). The scale includes 13 items with
responses based on a 5-point Likert scale from 1
= “strongly agree” to 5 = “strongly disagree”. An example
of an item is, “Safer sex gets boring”. A higher score indicates a more positive attitude toward condom use. The
internal consistency of the scale was α = 0.92.
Mediator
Condom use intentions. Condom use intentions were
assessed using the 4 condom use related items (intentions to: discuss condom use with partner, use condoms,
use condoms even if a partner refused, and have a condom nearby) out of 8 items measuring safer sex intentions (Hightow-Weidman et al., 2012). Each item used
a 4-point Likert scale, 1 = “very unlikely” to 4 = “very
likely”. A higher score indicates stronger intentions
toward condom use (α = 0.88).
Psychosocial constructs and the mediator were transformed to a range of 0–100, with higher numbers reﬂecting greater condom use self-eﬃcacy, norms, attitudes
and intentions.
Environmental constraints
Environmental constraints were measured using two
items that asked if participants knew where to buy condoms and where to obtain free condoms; response
options were “yes” and “no”.
Statistical analysis
All analyses were conducted using SAS 9.4 software (SAS
Institute, Cary, North Carolina, USA). Logistic
regression was used to test diﬀerences in baseline

Figure 1. Simple mediation model.
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condom use self-eﬃcacy, social norms, attitudes, and
intentions between participants who reported any CAI
versus no CAI in the 3 months prior to the baseline
survey.
The SAS PROCESS computational macro was used
for mediation analysis (Hayes, 2013). The macro was
used to develop a simple mediation model with the
three constructs, self-eﬃcacy for condom use, condom
use norms, and attitudes toward condom use; one
mediator, safer sex intentions; and a single outcome,
CAI. The signiﬁcance of the indirect eﬀects was assessed
with a 95% conﬁdence interval using bootstrapping
procedures, a nonparametric resampling procedure.
Figure 1 depicts the simple mediation model and related
paths. Mediation refers to the eﬀect of independent variables on the dependent variable through a mediator. The
size of the indirect eﬀect is estimated by multiplying the
eﬀect of the independent variable on the mediator (a
path) and the eﬀect of the mediator on the dependent
variable (b path). The direct eﬀect (c’ path) is the eﬀect
of the independent variable on the dependent variable
controlling for the mediator (Preacher & Hayes, 2008).
Standard mediation terminology (i.e., indirect eﬀect or
direct eﬀect) was used to refer to statistical associations
in the mediation analyses though we recognize that our
study was cross-sectional and thus we cannot infer causality. Age, level of income, and educational attainment
were controlled for in the mediation analysis.

Results
Sample description
474 participants were enrolled in the study. At baseline,
473/474 (99.8%) participants answered questions about
the total number of acts of CAI with a male partner in
the past 3 months. As shown in Table 1, the mean age
was 24.3 years, 67% identiﬁed as gay, and 42% were
HIV-positive. Nearly all participants had completed
high school (91%), 53% had an income less than
$10,999, 65% were currently employed, and 72% were
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Table 1. Socio-demographic characteristics, safer sex related
psychosocial constructs and sexual risk behavior of young,
black men who have sex with men (N = 473).

Table 2. The odds ratios of association between CAI and IBM
constructs (N = 473).
CAI 3 months prior to the baseline survey

Mean (SD)/n (%)
Socio-demographic characteristics
Age
Education
Some high school or less
High school graduated
College graduated or more than college
Sexual Identity
Gay
Bisexual
Other
Income
<$11,000
$11,000–$21,000
$21,000–$31,000
$31,000 or more
Currently employed
Health Insurance
Homeless, last 6 months
Arrested, last 3 months
HIV-positive
Safer sex related psychosocial constructs
Self-eﬃcacy for condom use
Condom use norms
Attitudes towards condom use
Condom use intentions
Environmental constraints
Know where to buy condoms
Know where to obtain free condoms
Sexual risk behavior
CAI with a male partner in the last three-months

24.33 (SD 3.21)
(Range 18–30)
43 (9.07%)
316 (66.67%)
115 (24.26%)
315 (66.60%)
95 (20.08%)
53 (13.32%)
248
87
68
65
306
339
104
28
199

(53.00%)
(18.59%)
(14.53%)
(13.89%)
(64.56%)
(71.52%)
(21.94%)
(5.91%)
(41.98%)

82.47 (SD 15.62)
(Range 28.85–100)
68.04 (SD 22.41)
(Range 0–100)
69.86 (SD 22.64)
(Range 1.92–100)
78.57 (SD 26.74)
(Range 0–100)
468 (98.9%)
434 (91.8%)

IBM constructs
Self-Eﬃcacy for
Condom Use*
Condom Use
Norms*
Attitudes Toward
Condom Use*
Condom Use
Intentions*
Know where to
buy condoms
Know where to
obtain free
condoms

No (n = 208)
Mean(SD) / n
(%)

Yes (n = 265)
Mean(SD) / n
(%)

Odds ratio, Yes vs.
No CAI (95%CI)

85.39 (14.81)

80.13 (15.88)

0.80 (0.71, 0.90)

73.26 (21.04)

64.08 (22.64)

0.83 (0.76, 0.90)

73.34 (19.91)

65.04 (23.11)

0.79 (0.72, 0.86)

85.76 (23.95)

73.11 (27.55)

0.80 (0.75, 0.89)

206 (99.0%)

262 (98.9%)

0.85 (0.14, 5.12)

193 (92.8%)

241 (90.9%)

0.78 (0.40, 1.53)

*Odds Ratios represent a 10-point increase in the predictor.

(Table 2). Those who reported CAI in the past 3 months
were less likely to know where to buy condoms (OR =
0.85, 95% CI = 0.14, 5.12) or where to obtain free condoms (OR = 0.78, 95% CI = 0.43, 1.53) compared to
who reported no CAI, but the associations were not statistically signiﬁcant.
The relationships between condom use selfeﬃcacy, norms, and attitudes, and CAI through
condom use intentions

265 (56.03%)

insured. Mean score for self-eﬃcacy for condom use was
82.47 (SD 15.62), condom use norms was 68.04 (SD
22.41), attitudes toward condom use was 69.86 (SD
22.64), and condom use intentions was 78.57 (SD
26.74). Most participants knew where to buy condoms
(98.9%), and knew where to obtain free condoms
(91.8%). Overall 55.7% reported one or more acts of
CAI with a male partner in last 3 months.
Association between CAI and psychosocial
constructs
Lower condom use self-eﬃcacy, lower sexual risk norms,
negative condom attitudes, and lower safer sex intentions
at baseline were all associated with CAI in the 3 months
prior to the baseline survey. Compared to those who
reported no CAI in the past 3 months, those who
reported CAI in the past 3 months had lower selfeﬃcacy for condom use (OR = 0.80, 95% CI = 0.71,
0.90), lower sexual risk norms (OR = 0.83, 95% CI =
0.76, 0.90), more negative attitudes toward condom use
(OR = 0.79, 95% CI = 0.72, 0.86), and lower safer sex
intentions (OR = 0.80, 95% CI = 0.75, 0.78) at baseline

As shown in Table 3, participants who reported higher
condom use self-eﬃcacy, norms, and attitudes were signiﬁcantly more likely to report higher condom use intentions (a path). Moreover, those who reported greater
condom use intentions were less likely to engage in
CAI in the past 3 months (b path). The association
between condom use intentions and CAI was the same
for the three psychosocial constructs because they were
all included and tested in one model. Participants who
had more positive attitudes toward condom use were
less likely to report CAI in the last 3 months when intentions were included in the model (c’ path). However,
there were no statistically signiﬁcant associations
between self-eﬃcacy for condom use or condom use
norms and CAI when condom use intentions were
included in the model (c’ path).
The indirect eﬀect of self-eﬃcacy for condom use
on CAI through condom use intentions was signiﬁcant
(B = −0.004 (SE = 0.002), 95% CI, [−0.009, −0.001]).
Moreover, the indirect eﬀect of condom use norms on
CAI through condom use intentions (B = −0.002 (SE =
0.001), 95% CI, [−0.005, −0.001]) and the indirect
eﬀect of attitudes toward condom use on CAI through
condom use intentions (B = −0.005 (SE = 0.002), 95%
CI, [−0.009, −0.001]) were statistically signiﬁcant.
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Table 3. The relationships between psychosocial constructs and CAI through condom use intentions. (N = 452).
Path
Mediator

a path
Eﬀect (SE)

b path
Eﬀect (SE)

Condom use intentions

0.296 (0.091)**

−0.013 (0.004)**

0.0001 (0.009)

Condom use norms

0.174 (0.053)**

−0.013 (0.004)**

−0.0009 (0.005)

Attitudes towards condom use

0.351 (0.063)**

−0.013 (0.004)**

−0.015 (0.006)*

Psychosocial Constructs
Self-eﬃcacy for condom use

c’ path
Eﬀect (SE)

Indirect Eﬀect
a*b path
Eﬀect (boot SE)
[Boot LLCI, Boot ULCI]
−0.004 (0.002)*
[−0.009, −0.001]
−0.002 (0.001)*
[−0.005, −0.001]
−0.005 (0.002)*
[−0.009, −0.001]

Notes: The model controlled for age, income and education. *P < 0.05, **P < 0.01.

When testing the indirect eﬀect of each construct, the
associations with the two other psychosocial constructs
were controlled for in the model. Thus, condom use
intentions mediated the relationship between condom
use self-eﬃcacy, norms and attitudes and CAI. Figure 2
depicts the results based on the conceptual model.

Discussion
YBMSM who had greater self-eﬃcacy for condom use,
positive norms about condom use, and positive attitudes
toward condom use had stronger condom use intentions
and, in turn, were less likely to engage in CAI. The results
of this study indicate high congruence with the IBM and
emphasize the importance of associations between sexual
risk behaviors, psychosocial constructs, and behavioral
intentions among YBMSM.
Previous studies with diverse MSM populations support our ﬁndings, and highlight the direct relationships
between psychosocial constructs and sexual risk behaviors. For example, condom use self-eﬃcacy was signiﬁcantly associated with reduced CAI among ethnically
diverse MSM in the US (Newcomb & Mustanski, 2014)
and HIV-positive MSM in the Netherlands (Schutz
et al., 2011). In one study of 252 BMSM in the US,
peer norms were found to inﬂuence condom use (Jones
et al., 2008). In both US and South African MSM,

attitudes toward safer sex were associated with less
engagement in CAI (Molitor, Facer, & Ruiz, 1999; Tun
et al., 2010). Finally, intentions have been found to
have a direct eﬀect on CAI among HIV-positive MSM
in the Netherlands (Schutz et al., 2011) and in MSM in
the US (Miner et al., 2009).
Prior studies notwithstanding, our study is unique in
that it targeted YBMSM, a population disproportionately
aﬀected by HIV in the US (Balaji et al., 2012), and tested
multiple IBM constructs and pathways in one model.
Further, our focus on examining intentions as a mediator
of the relationship between psychosocial constructs and
sexual risk behaviors is of particular importance since
intentions are assumed to capture motivation, directly
inﬂuencing engagement in the behavior, and are considered the most important construct in the IBM (Kasprzyk et al., 1998). However, we identiﬁed only one prior
study conducted with MSM that examined intentions
as a mediator of CAI. In this study, intentions were
found to mediate the relationship between condom use
norms and CAI among HIV-positive MSM in the US
(Miner et al., 2009).
Previous studies have shown the eﬀectiveness of
theory-based interventions that address behavioral constructs such as intentions, self-eﬃcacy, norms, and attitudes to reduce CAI among MSM (Coleman, Jemmott,
Jemmott, Strumpf, & Ratcliﬀe, 2009; Mausbach, Semple,

Figure 2. Mediation model to examine condom use intentions as a mediator in the relationship between psychosocial constructs and
CAI. Dashed line indicates not statistically signiﬁcant.
Notes: The model controlled for age, income and education. Blue line indicates a path, black line indicates b path and red line indicates c’ path which includes
intentions in the model. *P < 0.05, **P < 0.01.
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Strathdee, Zians, & Patterson, 2007). Given evidence that
theory-based interventions targeting MSM improve outcomes (Bartholomew & Mullen, 2011; Glanz & Bishop,
2010), our results suggest that interventions that address
IBM constructs and strengthen the pathways proposed
in the model may be important for reducing sexual
risk behaviors among YBMSM.
More recently, researchers have applied similar
theoretical models to interventions delivered online
(Bowen, Horvath, & Williams, 2007; Hirshﬁeld et al.,
2012; Ko et al., 2013; Mustanski et al., 2013). mHealth
interventions capitalize on the interactive nature of
online communication, allowing users to interact and
collaborate by creating content in virtual communities.
These new approaches are considered an important
HIV prevention strategy among key populations
(Muessig, Nekkanti, Bauermeister, Bull, & HightowWeidman, 2015), including YBMSM (Hightow-Weidman et al., 2012).
Several of these mHealth interventions show promising ﬁndings for changing sexual risk behavior and psychosocial determinants. For example, social networking
features within a comprehensive online sexual risk
reduction intervention for YBMSM contributed to
improvements in safer sex norms among members of
the online community (Hightow-Weidman et al.,
2015). Incorporating Popular Opinion Leaders, trained
peers who have conversations with participants and
serve as behavior change models, into social media interventions has been successful in improving behavioral
self-eﬃcacy, social norms, intentions, and behavioral
outcomes among MSM (Ko et al., 2013). Delivery of
live Motivational Interviewing (MI) sessions via Facebook chat has been eﬀective in increasing safer sex selfeﬃcacy, motivation to change sexual risks (i.e., intentions), and reducing CAI among high risk YMSM (Lelutiu-Weinberger et al., 2015). In contrast to in-person
interventions, online interventions can minimize or
ameliorate barriers to participation that many YBMSM
encounter, such as stigma, discrimination, racism, time
constraints, geographic location, and transportation
challenges (Hightow-Weidman et al., 2011).
The importance of theory-based online interventions
to change sexual risk behaviors among YBMSM indicates
the need of further research to develop and evaluate the
eﬀectiveness of IBM-based online interventions. Importantly, future studies should determine which IBM constructs or pathways are most impacted by these
interventions. Findings from the full HMP RCT will provide the ability to evaluate these constructs over time
among a population of YBMSM.
There are several limitations to our study. First, this
cross-sectional analysis design does not allow for

inference of causality. Moreover, the study was not
able to fully assess how past sexual behaviors might
have inﬂuenced condom use self-eﬃcacy, condom use
norms, attitudes toward safer sex, and safer sex intentions constructs, given that only self-reported CAI over
the past 3 months was assessed. Thus, it is possible
that men with a past history of successful condom
use are more likely to report higher future condom
use self-eﬃcacy, condom use norms, positive attitudes
toward safer sex, and safer sex intentions than the
men who did not have these experiences. Further,
men who perceive that they have good reasons for
past condomless sex (e.g., serosorting or monogamy
with a concordant partner) may intend to continue
this behavior and thus report less positive attitudes
toward safer sex, and safer sex intentions. Second,
our study did not examine the full IBM. The original
IBM includes four constructs that are believed to
directly aﬀect behavior: knowledge and skills, salience
of the behavior, environmental constraints, and habit.
The baseline survey examined knowledge of locations
to buy condoms and obtain free condoms as environmental constraints. However, 98.9% of participants
knew where to buy condoms, and 91.8% of participants knew where to obtain free condoms. Due to
the lack of variation, these variables were not included
in the ﬁnal model. This indicates that environmental
constraints are either not important constructs for
CAI among YBMSM or other environmental constraints which were not tested in this study are associated with CAI. Future studies could include an
elicitation phase to discover additional environmental
constraints related to condom access, which might
include ﬁnancial circumstances, incarceration, lack of
transportation, distance to distribution site, or limited
distribution site hours, and other direct eﬀect constraints suggested in the IBM (Gamarel & Golub,
2015; Glanz et al., 2008).
In spite of these limitations, this study was the ﬁrst to
examine relationships between key theoretical constructs
of the IBM and sexual risk behaviors among YBMSM.
The results of this study support the use of the IBM to
inform future interventions focused on reducing CAI
among YBMSM. Additional research is needed to determine if improvements in key IBM constructs predict
reductions in sexual risk outcomes in IBM-informed
interventions for YBMSM. Given the changing context
of HIV prevention, future studies should examine the
utility of the IBM in describing relationships among psychosocial constructs, behavioral intentions and behaviors such as HIV testing uptake, repeat testing, preexposure prophylaxis (PrEP) uptake and PrEP adherence
among YBMSM.

AIDS CARE

Disclosure statement
No potential conﬂict of interest was reported by the authors.

Funding
This work was supported by the National Institute of Mental
Health under Grant number R01MH093275 and under
Grant number R21MH105292.

References
Balaji, A. B., Oster, A. M., Viall, A. H., Heﬀelﬁnger, J. D., Mena,
L. A., & Toledo, C. A. (2012). Role ﬂexing: How community,
religion, and family shape the experiences of young black
men who have sex with men. AIDS Patient Care and
STDs, 26(12), 730–737.
Bartholomew, L. K., & Mullen, P. D. (2011). Five roles for
using theory and evidence in the design and testing of
behavior change interventions. Journal of Public Health
Dentistry, 71(s1), S20–S33.
Bauermeister, J. A., Pingel, E. S., Jadwin-Cakmak, L., Harper,
G. W., Horvath, K., Weiss, G., & Dittus, P. (2015).
Acceptability and preliminary eﬃcacy of a tailored online
HIV/STI testing intervention for young men who have sex
with men: The get connected! program. AIDS and
Behavior, 19(10), 1860–1874.
Bouris, A., Jaﬀe, K., Eavou, R., Liao, C., Kuhns, L., Voisin, D., &
Schneider, J. A. (2017). Project nGage: Results of a randomized controlled trial of a dyadic network support intervention to retain young Black men who have sex with men in
HIV care. AIDS and Behavior, 21(12), 3618–3629.
Bowen, A. M., Horvath, K., & Williams, M. L. (2007). A randomized control trial of internet-delivered HIV prevention
targeting rural MSM. Health Education Research, 22(1),
120–127.
CDC. (2016). HIV Among Youth. Retrieved from https://www.
cdc.gov/hiv/group/age/youth/
Christensen, J. L., Miller, L. C., Appleby, P. R., Corsbie Massay,
C., Godoy, C. G., Marsella, S. C., & Read, S. J. (2013).
Reducing shame in a game that predicts HIV risk reduction
for young adult men who have sex with men: A randomized
trial delivered nationally over the web. Journal of the
International AIDS Society, 16(3S2), 18716.
Coleman, C. L., Jemmott, L., Jemmott, J. B., Strumpf, N., &
Ratcliﬀe, S. (2009). Development of an HIV risk reduction
intervention for older seropositive African American men.
AIDS Patient Care and STDs, 23(8), 647–655.
Crosby, R. A., Mena, L., Salazar, L. F., Hardin, J. W., Brown, T.,
& Smith, R. V. (2018). Eﬃcacy of a clinic-based safer sex
program for human immunodeﬁciency virus–uninfected
and human immunodeﬁciency virus–infected young Black
men who have sex with men: A randomized controlled
trial. Sexually Transmitted Diseases, 45(3), 169–176.
DeHart, D. D., & Birkimer, J. C. (1997). Trying to practice safer
sex: Development of the sexual risks scale. Journal of Sex
Research, 34(1), 11–25.
Gamarel, K. E., & Golub, S. A. (2015). Intimacy motivations
and pre-exposure prophylaxis (PrEP) adoption intentions
among HIV-negative men who have sex with men (MSM)
in romantic relationships. Annals of Behavioral Medicine,
49(2), 177–186.

59

Glanz, K., & Bishop, D. B. (2010). The role of behavioral
science theory in development and implementation of public health interventions. Annual Review of Public Health, 31,
399–418.
Glanz, K., Rimer, B. K., & Viswanath, K. (2008). Health behavior and health education: Theory, research, and practice. San
Francisco: John Wiley & Sons.
Hayes, A. F. (2013). Introduction to mediation, moderation,
and conditional process analysis: A regression-based
approach. New York: Guilford Press.
Hergenrather, K. C., Emmanuel, D., Durant, S., & Rhodes, S.
D. (2016). Enhancing HIV prevention among young men
who have sex with men: A systematic review of HIV behavioral interventions for young gay and bisexual men. AIDS
Education and Prevention, 28(3), 252–271.
Hidalgo, M. A., Kuhns, L. M., Hotton, A. L., Johnson, A. K.,
Mustanski, B., & Garofalo, R. (2015). The MyPEEPS randomized controlled trial: A pilot of preliminary eﬃcacy,
feasibility, and acceptability of a group-level, HIV risk
reduction intervention for young men who have sex with
men. Archives of Sexual Behavior, 44(2), 475–485.
Hightow-Weidman, L. B., Fowler, B., Kibe, J., McCoy, R., Pike,
E.,
Calabria,
M.,
&
Adimora,
A.
(2011).
Healthmpowerment. org: Development of a theory-based
HIV/STI website for young black MSM. AIDS Education
and Prevention, 23(1), 1–12.
Hightow-Weidman, L. B., Muessig, K. E., Pike, E. C., LeGrand,
S., Baltierra, N., Rucker, A. J., & Wilson, P. (2015).
Healthmpowerment. org: Building community through a
mobile-optimized, online health promotion intervention.
Health Education & Behavior, 42(4), 493–499.
Hightow-Weidman, L. B., Pike, E., Fowler, B., Matthews, D.
M., Kibe, J., McCoy, R., & Adimora, A. A. (2012).
Healthmpowerment. org: Feasibility and acceptability of
delivering an internet intervention to young Black men
who have sex with men. AIDS Care, 24(7), 910–920.
Hirshﬁeld, S., Chiasson, M. A., Joseph, H., Scheinmann, R.,
Johnson, W. D., Remien, R. H., … Margolis, A. D. (2012).
An online randomized controlled trial evaluating HIV prevention digital media interventions for men who have sex
with men. PLoS One, 7(10), e46252.
Johnson, W. D., Diaz, R. M., Flanders, W. D., Goodman, M.,
Hill, A. N., Holtgrave, D., … McClellan, W. M. (2008).
Behavioral interventions to reduce risk for sexual transmission of HIV among men who have sex with men. The
Cochrane Library, 18, 1179–1186.
Jones, K. T., Johnson, W. D., Wheeler, D. P., Gray, P., Foust, E.,
& Gaiter, J. (2008). Nonsupportive peer norms and incarceration as HIV risk correlates for young black men who
have sex with men. AIDS and Behavior, 12(1), 41–50.
Kasen, S., Vaughan, R. D., & Walter, H. J. (1992). Self-eﬃcacy
for AIDS preventive behaviors among tenth grade students.
Health Education Quarterly, 19(2), 187–202.
Kasprzyk, D., Montaño, D. E., & Fishbein, M. (1998). Application
of an integrated behavioral model to predict condom use: A
prospective study among high HIV risk groups. Journal of
Applied Social Psychology, 28(17), 1557–1583.
Ko, N.-Y., Hsieh, C.-H., Wang, M.-C., Lee, C., Chen, C.-L.,
Chung, A.-C., & Hsu, S.-T. (2013). Eﬀects of internet popular opinion leaders (iPOL) among internet-using men
who have sex with men. Journal of Medical Internet
Research, 15(2), e40.

60

S. K. CHOI ET AL.

Koblin, B., Hirshﬁeld, S., Chiasson, M. A., Wilton, L., Usher,
D., Nandi, V., … Frye, V. (2017). Intervention to match
young Black men and transwomen who have sex with
men or transwomen to HIV testing options (all about
me): Protocol for a randomized controlled trial. JMIR
Research Protocols, 6(12), e254.
Lelutiu-Weinberger, C., Pachankis, J. E., Gamarel, K. E.,
Surace, A., Golub, S. A., & Parsons, J. T. (2015).
Feasibility, acceptability, and preliminary eﬃcacy of a livechat social media intervention to reduce HIV risk among
young men who have sex with men. AIDS and Behavior,
19(7), 1214–1227.
Matthews, D. D., Herrick, A., Coulter, R. W., Friedman, M. R.,
Mills, T. C., Eaton, L. A., … Team, P. S. (2016). Running
backwards: Consequences of current HIV incidence rates
for the next generation of Black MSM in the United
States. AIDS and Behavior, 20(1), 7–16.
Mausbach, B. T., Semple, S. J., Strathdee, S. A., Zians, J., &
Patterson, T. L. (2007). Eﬃcacy of a behavioral intervention
for increasing safer sex behaviors in HIV-positive MSM
methamphetamine users: Results from the EDGE study.
Drug and Alcohol Dependence, 87(2), 249–257.
Miner, M. H., Peterson, J. L., Welles, S. L., Jacoby, S. M., &
Rosser, B. S. (2009). How do social norms impact HIV sexual risk behavior in HIV-positive men who have sex with
men? Multiple mediator eﬀects. Journal of Health
Psychology, 14(6), 761–770.
Molitor, F., Facer, M., & Ruiz, J. D. (1999). Safer sex communication and unsafe sexual behavior among young men who
have sex with men in California. Archives of Sexual
Behavior, 28(4), 335–343.
Muessig, K. E., Nekkanti, M., Bauermeister, J., Bull, S., &
Hightow-Weidman, L. B. (2015). A systematic review of
recent smartphone, Internet and Web 2.0 interventions to
address the HIV continuum of care. Current HIV/AIDS
Reports, 12(1), 173–190.

Mustanski, B., Garofalo, R., Monahan, C., Gratzer, B., &
Andrews, R. (2013). Feasibility, acceptability, and preliminary eﬃcacy of an online HIV prevention program for
diverse young men who have sex with men: The keep it
up! intervention. AIDS and Behavior, 17(9), 2999–3012.
Newcomb, M. E., & Mustanski, B. (2014). Cognitive inﬂuences
on sexual risk and risk appraisals in men who have sex with
men. Health Psychology, 33(7), 690–698.
Peterson, J. L., & Jones, K. T. (2009). HIV prevention for black
men who have sex with men in the United States. American
Journal of Public Health, 99(6), 976–980.
Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and comparing indirect eﬀects
in multiple mediator models. Behavior Research Methods,
40(3), 879–891.
Schutz, M., Godin, G., Kok, G., Vézina-Im, L., Naccache, H., &
Otis, J. (2011). Determinants of condom use among HIVpositive men who have sex with men. International
Journal of STD & AIDS, 22(7), 391–397.
Solorio, R., Norton-Shelpuk, P., Forehand, M., Montaño, D.,
Stern, J., Aguirre, J., & Martinez, M. (2016). Tu Amigo
Pepe: Evaluation of a multi-media marketing campaign
that targets young Latino immigrant MSM with HIV testing
messages. AIDS and Behavior, 20(9), 1973–1988.
Stein, R., Shapatava, E., Williams, W., Griﬃn, T., Bell, K.,
Lyons, B., & Uhl, G. (2015). Reduced sexual risk behaviors
among young Men of color Who have Sex with Men:
Findings from the community-based organization behavioral outcomes of many Men, many voices (CBOP-3MV)
project. Prevention Science, 16(8), 1147–1158.
Tun, W., Kellerman, S., Maime, S., Fipaza, Z., Sheehy, M., Vu,
L., & Nel, D. (2010). Conspiracy beliefs about HIV, attitudes
towards condoms and treatment and HIV-related preventive
behaviors among men who have sex with men in Tshwane.
XVIII international AIDS conference, Pretoria, South
Africa.

