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Abstract

HealthMpowerment.org (HMP), is a mobile optimized, online intervention to reduce sexual risk
behaviors among HIV-positive and HIV-negative young Black men who have sex with men
(BMSM) by providing information and resources, fostering social support, and including game-
based elements. A randomized controlled trial with 474 young BMSM compared HMP to an
information-only control website. The rate of self-reported condomless anal intercourse (CAl) at
3-months was 32% lower in the intervention group compared to the control group (IRR 0.68, 95%
Cl: 0.43, 0.93), however this effect was not sustained at 12 months. Among HIV-positive
participants, the rate of CAI at 3-month follow-up was 82% lower among participants with
detectable viral loads in the intervention group compared to the control group (IRR 0.18, 95% ClI:
0.04, 0.32). In a secondary analysis, when we limited to those who used HMP for over 60 minutes
during the 3-month intervention period (n=50, 25.8%), we estimated 4.85 (95% CI: 2.15, 7.53)
fewer CAI events than we would have expected in control participants, had they used the
intervention at the same rate as the intervention group. Findings suggest that exposure to an online
intervention can reduce the rate of CAl among young BMSM, at least in the short term. Given the
stronger effect seen among those participants who complied with HMP, additional intervention
engagement strategies are warranted.
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INTRODUCTION

Young black men who have sex with men (BMSM) bear a disproportionate burden of the
HIV epidemic in the United States (US). BMSM have a one-in-two chance of becoming
infected in their lifetime compared with one in five among Hispanic/Latino MSM; both of
which are higher than risk among white MSM (1 in 11) (1). Modeling studies estimate that
based on annual incidence of 4.2% per year, 40% of BMSM would be HIV-positive by age
30, and 61% by age 40 (2). While rates of condomless anal intercourse (CAI) do not explain
the disparity (3-6), CAl remains the primary means of HIV acquisition and spread of other
sexually transmitted infections (STIs). To date, few efficacious interventions that address
engagement in condomless sex exist for young BMSM.

A 2013 systematic review to identify effective HIV prevention interventions specifically
designed for adult BMSM (7), identified five randomized, controlled efficacy interventions
(RCTs) aimed at reducing HIV sexual risk behaviors. All were delivered in group settings,
and none were tailored to address the unique contexts of HIV risk among young BMSM

(e.g. the mean age of participants from these five studies ranged from 30-51 years of age).
Only two of these interventions were found to reduce HIV sexual risk behavior (8, 9).
Wilton, et al. reported reductions in CAl with casual partners after receipt of a six session
group intervention (3MV) compared to a delayed control group (8) and Peterson, et al.
demonstrated the superiority of a triple session over a single session intervention compared
to a wait-list control group in reducing CAl out to 18 months (9). An additional four RCTs
(10-13) that enrolled only BMSM were identified in a 2016 systematic review of effective
interventions for black and minority ethnic men who have sex with men (14). While, none of
these studies were efficacious at increasing condom use with male partners, a three-session,
one-on-one counseling-based intervention for BMSM (mean age 41.6 years) did find a
reduction in the frequency of anal receptive sex (11). An additional study of a culturally
tailored HIV prevention intervention (Unity in Diversity) consisting of six group-based
sessions and one individual session did show efficacy in increasing the odds of zero male sex
partners. (12).

The efficacy of these studies notwithstanding, the group-based and multiple session designs
of the in-person interventions, limit scalability and dissemination. Technology-based
interventions, delivered online, allow for intervention delivery with high fidelity and can be
more easily scaled if found efficacious (15, 16). While previous research indicates the
efficacy of computer-based interventions in reducing HIV related sexual risks, these
interventions have not been developed specifically for young BMSM (17). To that end, an
interactive theory-based website, HealthMpowerment.org (HMP), was developed and
tailored to be relevant to HIV prevention issues currently faced by young BMSM.

HMP was developed based on extensive formative work with the target population to
address the unique developmental and cultural needs of young BMSM (18-20). A pilot
study showed intervention feasibility and acceptability (21-23). This paper describes the
results of a two-group randomized trial that was conducted to compare the efficacy of the
HMP intervention to an information-only control condition. The primary outcome was the
relative rate of self-reported CAl in the past 3 months in those randomized to the
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METHODS

Intervention

Sample

Recruitment

intervention group compared to those randomized to the control group at 3 months post-
randomization, following intention-to-treat (ITT) principles.

Description

HMP is a mobile phone and internet-based HIV intervention designed to increase safer sex
behaviors among HIV-positive and HIV-negative young BMSM (aged 18-30 years). HMP
was created based on the Integrated Behavioral Model (IBM) (18, 24). A knowledge library
included 322 articles on HIV/STI prevention, dating, personal growth and health and
wellness. Interactive features within the intervention include: forums for discussion of
relevant topics, such as HIV prevention and treatment, dealing with stigma, safer sex
behaviors and relationships (The Forum); a space to upload and share personal videos,
audio, pictures or prose (Getting Real); the availability of an online doctor who would
respond to questions within 72-hours (Ask Dr. W); and decision support tools (e.g. brief
surveys, with feedback and referral to prevention services based on results, HIV testing and
care locators) for assessing and addressing risk behaviors. A control website was developed
that included 110 culturally tailored articles focused on HIV and STI prevention, a subset of
the 322 articles provided to the intervention participants.

An RCT comparing the HMP intervention to the information-only control website enrolled
474 young BMSM between November 2013 and October 2015. Participants completed a
computer-assisted self-interviewing (CASI) baseline survey at an in-person enrollment visit
and follow-up survey assessments were conducted online at 3, 6 and 12-months post
enroliment. Both the intervention and control conditions were 3 months. At the baseline
enrollment visit, participants were given a tour of their assigned website (HMP or control)
and told to use the site at their discretion for 3 months. However, access was allowed for the
full 12-months of trial participation.

, Enrollment and Retention

Participants were recruited from 11/13/2013-10/5/2015 through social media websites
(n=124; 26.2%), venue and community-based flyers and palm cards (n=52; 11.0%),
healthcare-based settings including HIV/STI clinics, case management organizations
(n=167; 35.2%), and through friends or word of mouth (n=131; 27.6%). Individuals meeting
eligibility criteria based on a phone screener were invited to attend an in-person enrollment
visit. Those who provided informed consent were enrolled in the study. Upon enrollment, a
CASI baseline survey using Qualtrics software (Qualtrics, Provo, UT) was completed. After
participants completed the survey they were randomized in a 1:1 equal allocation into the
HMP intervention or control group. Follow-up surveys were conducted online using
Qualtrics. Participants were compensated for survey completion at each time point ($50 at
baseline and 3-months, $30 at 6- and 12 months); a retention bonus ($50) was awarded to
those who completed all follow-up time point surveys (3, 6 and 12-month). Study
procedures were approved by [redacted for anonymity] Institutional Review Board.
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Eligibility Criteria

Measures

Study eligibility criteria at enrollment were: (i) age 18 to 30; (ii) born biologically male; (iii)
self-identify as Black; (iv) currently reside in North Carolina; (v) currently have access to a
mobile device (e.g. smartphone, tablet) that connects to the internet and has texting
capabilities; and (vi) any of the following in the past six months: (a) CAl 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).

Sociodemographic items—assessed age, education, income, arrests in the past 3
months, health insurance, HIV-status and sexual identity. Homelessness was assessed by
asking if in the past 6 months, there had been any period of one or more nights when
homeless.

Sexual Risk Behaviors: At baseline and each follow-up survey, the number of acts of
CAl in the preceding 3 months was derived from each participant’s responses to the
questions in the sexual risk domain of the survey. Participants were first asked for the total
number of male partners they had anal sex with in the past 3 months. They then were asked
to enumerate how many of these partners were HIV-positive, negative or unknown HIV
status. They then enumerated the number of times they had insertive (with and without a
condom) and receptive (with and without a condom) anal sex with their HIV-positive,
negative or unknown status partners. The total number of acts of anal intercourse was
calculated as the sum of the number of self-reported instances of receptive or insertive anal
sex with a male partner; the number of condomless acts was then derived as this value
subtracted by the number of times the participant reported using a condom. The number of
acts of serodiscordant CAIl was determined similarly, but restricted to those instances of anal
sex where the partner was reported as having a different HIV status than the participant.

Detectable Viral Load: Baseline and follow-up surveys asked HIV-positive participants
about whether they had their viral load tested in the prior three months. If the participant
answered yes, they were asked if their viral load was undetectable.

Psychosocial variables

Depressive symptomatology—Depressive symptoms were assessed with the Center for
Epidemiologic Studies Depression Scale (CES-D), a 20-item validated survey of clinically
significant distress as a marker for clinical depression (alpha=0.90) (25). Respondents
indicated the frequency of each symptom over the past week on a 4-point Likert scale. A
dichotomous depression variable was created using a CES-D score of >16, which suggests
clinically relevant depressive symptomology.

Social support—The Medical Outcomes Study Social Support Survey (MOS-SSS) was
used to measure perceived social support (26). An overall support index (alpha = 0.98) and
subscales for emotional/informational (alpha = 0.97), tangible (alpha = 0.92), affectionate
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Analysis

(alpha = 0.94), and positive social interaction (alpha = 0.96) subscales were calculated.
Higher scores indicate greater perceived social support.

Social isolation—Saocial isolation was derived from the 6-item version of the Lubben
Social Network Scale (alpha=0.83) (27). The scale assesses social network size and the ease
and frequency of contact with network members (range=0-30) with a higher score indicating
a lower likelihood of social isolation. Individuals with a score <12 were considered socially
isolated.

Substance use—Substance use items assessed any use of alcohol, marijuana or synthetic
marijuana, crack or powder cocaine, methamphetamine, club drugs (e.g., ecstasy, ketamine,
Molly, GHB), opiates and inhalants in the past 3 months.

All measures (except age) were asked at the baseline and all follow-up surveys.

Baseline descriptive characteristics were calculated to summarize sociodemographic
variables, sexual behaviors and drug use, HIV status and select psychosocial variables
among men in the two conditions.

The primary effect measure of interest was the relative rate of self-reported CAl in the past 3
months in those randomized to the intervention group compared to those randomized to the
control group at 3 months post-randomization, following intention-to-treat (ITT) principles.
Durability effects were determined by examining the relative rate of CAl at 6 and 12 months
post-randomization. A secondary analysis was conducted to determine the rate of
serodiscordant CAl at 3, 6, and 12 months. In addition, we investigated whether the effect of
the intervention on rates of CAl at 3 months post-randomization was moderated by viral
load detectability. A cut-off value of 200 CAI events was selected for all models, which
resulted in exclusion of two individuals from the analysis. Furthermore, due to the extreme
outliers in the reported number of CAl events, a sensitivity analysis was performed using
different outlier-cutoffs.

A generalized linear mixed modelling framework was used to estimate the effect of the HMP
intervention on the change in the rate of CAl from baseline. Since the primary outcome was
a counting process, diagnostics were performed on the baseline count data to select the most
parsimonious probability distribution, which was determined to be marginalized zero-
inflated Poisson (mZIP) (28). A random intercept term was introduced to account for
correlation between repeated measures on each subject. Since the model was fitted without
an offset term, rate is defined with respect to the absolute number of CAl episodes an
individual engaged in over the 3 month study period. The parameter of primary interest was
the multiplicative interaction between study group (binary) and the 3-month time point
(binary), which estimates the relative change from baseline to month 3 in the incidence rate
ratio comparing the two groups. A separate model was also fitted to the data and included a
three-way interaction between study group (binary), time (categorical) and baseline
detectable viral load (binary), which estimates the difference in the change in the rate of CAI
between the two groups from baseline. In a secondary analysis, the same models were fitted
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to data with acts of condomless serodiscordant anal intercourse as the outcome. For all
models, an inverse probability weighting (IPW) approach was used to account for loss to
follow-up at each time point. Briefly, the probability of loss to follow-up at each time point
was estimated using a logistic regression model, conditioning on measured covariates. The
inverse of this probability was then used to weight the sample for non-response.

To further investigate the efficacy of the HMP intervention among only those participants
who complied with the intervention, we estimated the compiler averaged causal effect
(CACE) (29); defined as the difference between the CAI rates of individuals who used the
intervention and individuals in the control group who would have used the intervention if
they had been exposed to it, i.e., the counterfactual. Because subjects were randomized in
this study, the counterfactual framework is reasonable, and under certain regularity
assumptions, this is equivalent to adjusting the difference between the CAI rates of the
intervention and control groups by the proportion of compilers in the intervention group.
Specifically, to estimate the CACE, we calculated the difference in rates of CAl between the
intervention and the control group and then divided this by the proportion of subjects that
were deemded ‘users’ in the intervention group. The CACE was calculated using a threshold
of 60 minutes spent on the site to classify individuals as users or non-users. As a sensitivity
analysis, the time-on-site threshold was varied over a wide range of values to evaluate how
much the CACE changed as a function of the threshold. The demographic characteristics of
users and non-users were compared using appropriate univariate statistical tests (i.e.
Kruskal-Wallis rank-sum tests for continuous variables and Chi-square tests for categorical
variables) to determine whether there were identifiable subgroups of individuals with greater
propensity to engage with the intervention.

RESULTS

Description of sample

The baseline characteristics of the study population by intervention group are shown in
Table 1. Participants had a mean age of 24.33 (SD=3.22). Most identified as gay (66.7%)
and 42.0% (n=199) were HIV-positive at baseline. The majority had a high school degree or
less (75.8%) and an income under $11,000 (53.0%). The control group tended to have more
individuals recruited from online sources (30.5% vs. 21.9% for the intervention arm) and
fewer from healthcare-based venues (31.8% vs. 38.7% in the intervention arm). Overall
retention was 85.2%, 80.2% and 78.3% at 3, 6 and 12 months, respectively (Figure 1).
Forty-four (18.5%) and 26 (11.0%) study participants did not complete 3-month follow-up
surveys in the intervention and control groups, respectively. Irrespective of randomization
status, individuals who did not complete 3-month follow-up had lower social support scores
and were less likely to have health insurance than individuals who were retained. The mean
(SD) social support score among the 70 individuals who did not complete 3-month follow-
up was 65.5 (29.4), versus 73.1 (26.9) among the 404 retained (Kruskal-Wallis p-value
0.03). Among participants not retained, 43 (61.4%) had health insurance, while 296 (73.3%)
of retained individuals had health insurance (Chi-square p-value 0.04).
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Usage of HMP

The mean total time spent on HMP (n=194) and the control site (n=210) was 102.6 minutes
[SD 224.97] and 23.90 minutes [SD 61.87], respectively. The median number of total log-ins
was 10.21 (range 1-222) on HMP and 2.79 (range 1-572) on the control site. Overall, 40.7%
of intervention participants read any articles on HMP, compared to 53.3% who read any
article on the control site. More than a quarter (26.3%) of participants posted at least once to
either The Forum, Getting Real or Ask Dr. W. Participant posts in The Forum and Getting
Real covered a wide range of topics from commenting on current events (e.g. Black Gay
Pride), to sharing health and relationship advice (e.g. getting on Pre-Exposure Prophylaxis),
to coping with stigma and discrimination related to HIV, race/ethnicity, and gender and
sexual identity. Questions posed in the Ask Dr. W section of the site included specific
medical querries (e.g. “What medications are ok for people who are dual diagnosed with
severe depression and HIV that will not interfere with one another?”; “What is your advice
for someone who has had discharge but tested negative for HIV, Syphilis, Gonorrhea and
Chlamydia?”), but also extended to broader questions about health and wellness (e.g. “Why
isn’t HIV curable?”; “I’ve read several articles that say that douching isn’t safe and I’ve also
read some that say that it’s ok. What’s the truth?”).

Changes in CAIl over time

Table 2 shows the incidence rate ratio estimates, with 95% confidence intervals at each
follow-up time point, for both CAl and serodiscordant CAl. The rate of CAl at 3-months
post-randomization was 32% lower in the intervention group compared to the control group
(incidence ratio 0.68, 95% CI: 0.43, 0.93). This result was unchanged when including the
two participants with the most extreme (i.e., >200) CAI events. Loss to follow-up of study
participants was found to be a function of both treatment arm, as well as HIV status,
education, and any illicit drug use in the past 3 months. When we weighted the participants
who completed 3-months of follow-up for their inverse probability of selection to account
for a potential selection bias induced by loss to follow-up at 3 months, the incidence rate
ratio was slightly attenuated to 0.74 (95% CI: 0.46 — 0.99). There was no difference
observed in the change in the rate of serodiscordant CAl in the intervention group compared
to the control group.

The predicted incidence rates are plotted in Figure 2. Both the intervention and control
groups had a decrease in CAl over time. From baseline to 12 months, the rate of CAl in the
control group decreased by 32.0% (95% CI: 19.9%, 44.1%). From baseline to 12 months,
the rate of CAl in the intervention group decreased by 39.1% (95% ClI: 28.3%, 50.0%).

Among HIV-positive participants, the effect of the intervention on CAl was moderated by
baseline detectable viral load. At 3-months post-randomization, the rate of CAl was 82%
lower among HIV-positive participants with detectable viral loads in the intervention group
compared to the control group (incidence ratio 0.18, 95% CI: 0.04, 0.32). However, the rate
was only 11% lower among participants who were either HIV-positive with undetectable
viral loads or HIV-negative/unknown in the intervention group compared to the control
group (incidence ratio 0.88, 95% ClI: 0.51, 1.26). When weighted for loss-to-follow-up, the
incidence ratio increased to 0.50 (95% CI: 0.12, 0.89) for detectable viral loads, but
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remained similar for undetectable viral loads/HIV negatives (incidence ratio 0.87, 95% CI:
0.51, 1.23).

CACE analysis

Fifty participants (25.8%) had time on site greater than or equal to 60 minutes over the 3-
month intervention period and were classified as being fully compliant with the intervention.
Table 3 compares the baseline characteristics of intervention compliers and non-compliers.
Those who used the site more were more likely to have at least a college degree, health
insurance, and self-identify as gay than non-compliers. Users were less likely to report
marijuana use in the prior 3 months.

When the analysis was limited to those participants in the intervention group who used HMP
(i.e., 60 minutes or more on the site), we observed a substantially stronger effect of the
intervention. Specifically, from our ITT analysis, we observed 1.25 (95% Cl: 0.34, 2.17)
fewer CAl events in the intervention group, compared to the control group, over the 3-month
period after baseline. However, from the CACE analysis, we estimated 4.85 (95% ClI: 2.15,
7.53) fewer CAl events in the intervention group compared to what we would have expected
in control participants had they used the intervention at the same rate as the intervention
group over the same time period (i.e., 4.85=1.25/0.258, the usage proportion among the
intervention group). The CACE estimate was consistent under a range of cut-off values,
from 0 to 100 minutes spent on site. Specifically, and as expected, the rate difference from
the CACE analysis became larger the higher the cut-off value, indicating that those who
spent more time exposed to HMP, had a lower rate of CAL.

DISCUSSION

Findings from this study suggest that exposure to a theory-based online intervention can
reduce the rate of CAl among young BMSM, at least in the short term. Furthermore, this
effect was much stronger among those participants who complied with the intervention and
among those HIV-positive participants with detectable viral loads. Delivered online, HMP
represents a new risk reduction prevention technology for young BMSM, however, ensuring
consistent and sustained engagement with the intervention is critical to achieve maximum
potential effects. Features of HMP, including those designed to support community building
among HIV-positive, negative, and status-unknown young BMSM as well as the inclusion of
game-based elements, were novel at the time of study launch.

Both the intervention and control groups had a decrease in CAl over time, as has been seen
in other prevention interventions targeting BMSM (30, 31). A reduction in CAl over time
among control participants may represent regression to the mean or could indicate that the
control condtion, consisting of a large number of tailored prevention articles may have
addressed a critical unmet need among young BMSM. While the information-only control
may have diluted the measurable effect of the full HMP intervention, provision of this
tailored information to all study participants created a more ethical study design given the
lack of culturally-responsive prevention resources for young BMSM at the time of HMP
launch.
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Prior Internet-based HIV prevention interventions, particularly those enrolling minority men
who have sex with men have experienced high attrition rates (32—-35). Our study is notable
for maintaining high overall retention (78-85%), during the 12 month follow-up period,
suggesting the feasibility of scaling up this intervention approach. Enrollment at an in-
person baseline visit may have increased participant buy-in and has been suggested as a
means to decrease fraud (36) and to increase engagement among participants for online
studies (37, 38). The impact of the monetary incentives employed in this study to encourage
survey completion must be considered before moving to replication and wider scale
dissemination. Further, using multiple retention mechanisms, including texting for survey
completion (39) and retention incentive bonuses for completion of all surveys were likely
contributors to success.

HMP is a unique intervention as it was, to our knowledge, one of the first online
interventions developed specificially for both HIV-positive and HIV-negative young BMSM.
However, we could not have predicted the significant evolution that impacted the HIV
prevention landscape soon after HMP was developed and implemented. While behavior
change including CAIl remains important, biomedical prevention interventions such as pre-
exposure prophylaxis (PrEP) for HIV-negative individuals and treatment as prevention using
antiretroviral therapy for positive individuals now has a more central role, among researchers
and clinical practice (40-42). Unfortunately, questions about perceptions and usage of these
strategies were not included in this study. While we only collected self-report of viral
suppression, it is encouraging that 3-months post-randomization, the rate of CAl was 82%
lower among participants with detectable viral loads in the intervention group compared to
the control group.

We chose to define “usage” of HMP as 60 minutes of cummulative use, however, the
optimal usage time to exact a prevention benefit from an online intervention is unknown.
Given the breadth of material included in HMP, both information and activities focused both
on prevention as well as general health and wellness for BMSM, exploring intervention
usage in more nuanced ways could identify mechanisms driving the intervention’s
effectiveness (e.g. possible impact of HMP on other health outcomes given the breadth of
the material).

Second, there may be an explanation for how HMP impacted CAI directly via specific usage
patterns within the site (e.g. the more articles I read about the risks of CAl, the less |
engaged in this behavior) or via mediation through one of the other health outcomes (e.g. the
more | participate in the forums, the less depressed | am, and the less depressed | am, the
less CAl I have). Thus, future analyses of usage of HMP components is needed to explore
the impact of the intervention across additional mental health and psychosocial domains
including depression, social support and stigma.

We identified large variance in usage among participants in the intervention group, with
some participants not using HMP at all and others using HMP almost daily. Given that
higher use resulted in stronger intervention effects, this suggests that HMP may work well to
change high risk sexual behavior, but that the intervention may need to be better targeted to
people who are likely to comply with the intervention. In this study, compilers with the
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intervention were more likely to have at least a college degree. While we did not measure
eHealth literacy in this sample, a recent online intervention found that compared to young
MSM with high eHealth literacy who received a tailored intervention, those with low
eHealth literacy who received a non-tailored intervention reported lower intervention system
quality scores and the intervention had less influence on their sexual health decision making
(43). Thus, future online interventions should ensure that users have the skills needed to use
or navigate them. Non-gay identified participants were less likely to use the site. Prior
research has found that bisexually identified men may be less attached to gay communities
(44, 45) and therefore may experience less community support. Stigma experienced by
bisexual Black men may influence not only the disclosure of their sexuality to friends,
female sex partners and health care providers (46—48) but also their receptivity to prevention
messages (49-51). Notably, among the seven bisexually identified men who complied with
HMP, none reported female sex partners in the three months prior to their baseline interview,
while 12 of the 29 bisexual non-compliers (41.4%) did report female sex partners. Thus
interventions, such as HMP, designed to facilitate online support, must ensure that the
environment is welcoming, affirming and supportive of a range of sexual identities. Future
research will focus on better classifying these participants at baseline to develop additional
engagement strategies to increase motivation for use. Consideration of more directed
interventions or stepped care studies that provide intensified, tailored interventions for those
with low usage may also be needed.

HMP was developed and launched during a time of rapid and signifcant technlogical
advances in internet usage, particularly around how individuals utilized social media for
networking with others. The forum-based social networking features constructed within
HMP were less user-friendly compared with the more responsive social media
communication mechanisms offered by platforms such as Twitter and Instagram that
emerged after HMP was developed. Despite limitations of these design features, HMP’s
user-contribution areas were some of the most popular features of the site, suggesting their
importance for intervention engagement.

This study had several limitations. Data collected within HMP were self-reported and could
be subject to social desirability bias and recall bias. However, data were collected using
CASI, which should reduce social desirability bias (52-55). Further, in a study comparing
self-report of viral load suppression, there was high agreement (88%) between self-report
and clinical records of viral load <50 copies/mL (56). HMP only included those BMSM with
internet access which may limit generalizability. However, as of 2015, 96% of those ages
18-29 had access to the internet (57) with 86% of those ages 18-29 having a smartphone
(58).

CONCLUSION

Our study provides evidence for the efficacy of HMP to reduce sexual risk behaviors among
young BMSM, particularly among the subset of participants who utilized the intervention
for a greater amount of time. Behavioral changes were not sustained over 12 months. These
findings suggest that while HMP can be effective for some BMSM, a non-directed online
intervention may not be enough to sustain behavior changes. Future online interventions
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could target specific groups more likely to engage in online interventions and consider
addressing a combination of behavioral, biomedical and structural issues that impact
sustained engagement in prevention activities.
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Figure 1:
HealthMpowerment Consort Diagram
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Figure 2.
Predicted rates of CAl, and 95% confidence intervals, at each time point from a mixed-

effects marginalized zero-inflated Poisson model.
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Table 1.

Baseline characteristics of study population by intervention group

Total Sample (N=474) Intervention (N=238) Control (N=236)

Age

Mean (SD) 24.33 (3.22) 24.30 (3.15) 24.37 (3.29)
Education

< High school 43 (9.1%) 28 (11.8%) 15 (6.4%)

High school/GED, some technical/college 316 (66.7%) 141 (59.2%) 175 (74.2%)

College degree or more 115 (24.2%) 69 (29.0%) 46 (19.5%)
Income

Less than $10,999 248 (53.0%) 120 (50.6%) 128 (55.4%)

$11,000 - $20,999 87 (18.6%) 46 (19.4%) 41 (17.7%)

$21,000 - $30,999 68 (14.5%) 36 (15.2%) 32 (13.9%)

More than $31,000 65 (13.9%) 35 (14.8%) 30 (13.0%)
Health Insurance 339 (71.5%) 173 (72.7%) 166 (70.3%)
Sexual |dentity

Gay 316 (66.7%) 152 (63.9%) 164 (69.5%)

Bisexual 95 (20.0%) 49 (20.6%) 46 (19.5%)

Other 63 (13.3%) 37 (15.5%) 26 (11.0%)
HIV-Status

HIV-positive 199 (42.0%) 107 (45.0%) 92 (39.0%)

HIV-Negative / Unknown 275 (58.0%) 131 (55.0%) 144 (61.0%)
Viral Load

Detectable 57 (12.0%) 28 (11.8%) 29 (12.3%)

Undetectable 105 (22.2%) 56 (23.5%) 49 (20.8%)
Arrested (last 3 months) 28 (5.9%) 18 (7.6%) 10 (4.2%)
Homeless (last 6 months) 104 (21.9%) 59 (24.8%) 45 (19.1%)
Depressive symptoms (last 3 months) 232 (49.7%) 115 (49.1%) 117 (50.2%)
Social Support (Standardized Score)

Mean (SD) 71.98 (27.34) 72.10 (27.10) 71.85 (27.63)
Social Isolation 144 (30.4%) 70 (29.5%) 74 (31.4%)
#anal sex acts (past 3 months)

Mean (SD) 11.84 (30.88) 12.65 (31.97) 11.04 (29.79)

Median (IQR) 5.00 (9.00) 5.00 (9.00) 5.00 (10.00)
# condomless anal sex acts (past 3 months)

Mean (SD) 6.11 (24.76) 5.74 (19.75) 6.48 (28.97)

Median (IQR) 1.00 (5.00) 1.00 (4.00) 2.00 (5.00)
# serodiscordant anal sex acts

Mean (SD) 4,51 (10.28) 5.27 (12.29) 3.73(7.70)

Median (IQR) 1.00 (4.00) 1.00 (4.00) 1.00 (4.00)

# condomless ser odiscordant anal sex acts
Mean (SD) 1.73 (5.68) 1.68 (5.32) 1.78 (6.02)
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Total Sample (N=474)

Median (IQR) 0.00 (1.00)
Substance use (last 3 months)

Alcohol 394 (83.3%)

Marijuana 291 (61.4%)

Other drugs 108 (22.8%)

None 45 (9.5%)
Recruitment Source

Friend/Word of mouth 131 (27.6%)

Healthcare-based settings 167 (35.2%)

Venue and community recruitment 52 (11.0%)

Social media 124 (26.2%)

Intervention (N=238)
0.00 (1.00)

202 (85.2%)

149 (62.6%)
64 (26.9%)
17 (7.1%)

64 (26.9%)
92 (37.7%)
30 (12.6%)
52 (21.9%)

Control (N=236)
0.00 (1.00)

192 (81.4%)
142 (60.2%)
44 (18.6%)
28 (11.9%)

67 (28.4%)
75 (31.8%)
22 (9.3%)
72 (30.5%)

Numbers may not sum to column totals due to missing values for certain variables.
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Table 2:

Page 19

Incidence ratios (and 95% confidence intervals) for CAl and serodiscordant CAl, comparing HMP exposed to

unexposed, at 3, 6, and 12 months post-randomization. Results are shown both with and without IPW

adjustment for loss to follow-up.

Month (Post-randomization) CAl Incidence Ratio (95% CI)  Serodiscordant CAl Incidence Ratio (95% CI)

3 0.68(0.43, 0.93)
6 1.41 (0.88, 1.94)
12 1.09 (0.68, 1.50)
I nver se Probability Weighted Estimates
3 0.74 (0.46, 0.99)
6 1.42 (0.88, 1.95)
12 1.11 (0.69, 1.53)
3 0.74 (0.46, 0.99)

1.37 (0.64, 2.10)
1.59 (0.74, 2.44)
1.23 (0.57, 1.89)

1.53 (0.70, 2.36)
1.74 (0.78, 2.70)
1.14 (051, 1.77)
1.53 (0.70, 2.36)
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Baseline Characteristics of HMP Compilers, defined as a total time using HMP of 60 minutes or more.

Table 3:

Compliers (N=50) | Non-Compliers(N=144) | p value
Age 0.159
Mean (SD) 23.84 (2.57) 24.60 (3.20)
Education 0.035
< High school 7 (14.0%) 15 (10.4%)
High school/GED, some technical/college 22 (44.0%) 93 (64.6%)
College degree or more 21 (42.0%) 36 (25.0%)
Income 0.661
Less than $10,999 23 (46.0%) 72 (50.0%)
$11,000 - $20,999 12 (24.0%) 25 (17.4%)
$21,000 - $30,999 9 (18.0%) 23 (16.0%)
More than $31,000 6 (12.0%) 24 (16.7%)
Viral Load 0.729
Detectable 5 (10.0%) 17 (11.8%)
Undetectable / HIV-Negative / Unknown 45 (90.0%) 127 (88.2%)
Sexual | dentity 0.036
Gay 40 (80.0%) 88 (61.1%)
Bisexual 7 (14.0%) 29 (20.1%)
Other 3(6.0%) 27 (18.8%)
Homeless (last 6 months) 8 (16.0%) 39 (27.1%) 0.115
Arrested (last 3 months) 3(6.0%) 12 (8.3%) 0.595
Health Insurance 46 (92.0%) 99 (68.8%) 0.001
Depression (last 3 months) 24 (48.0%) 70 (49.3%) 0.875
# anal sex acts (past 3 months) 0.842
Mean (SD) 9.70 (14.71) 11.56 (22.09)
Median (IQR) 4.50 (9.00) 5.50 (9.00)
# condomless anal sex acts (past 3 months) 0.786
Mean (SD) 4.36 (10.57) 5.53 (18.29)
Median (IQR) 1.00 (4.00) 1.00 (5.00)
# serodiscor dant anal sex acts 0.860
Mean (SD) 3.66 (8.02) 5.52 (12.47)
Median (IQR) 1.00 (4.00) 1.00 (5.00)
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Compliers (N=50) | Non-Compliers(N=144) | p value
# condomless ser odiscor dant anal sex acts 0.498
Mean (SD) 0.92 (3.08) 2.11 (6.37)
Median (IQR) 0.00 (1.00) 0.00 (1.00)
Social Support (Standardized Score€) 0.767
Mean (SD) 74.95 (24.02) 73.25 (27.44)
Social I solation 15 (30.0%) 39 (27.1%) 0.692
Substance use (last 3 months)
Alcohol 44 (88.0%) 124 (86.1%) 0.736
Marijuana 23 (46.0%) 98 (68.1%) 0.006
Other drugs 11 (22.0%) 40 (27.8%) 0.424
None 4 (8.0%) 9 (6.3%) 0.690
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