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Factors associated with awareness and use of pre-exposure prophylaxis
(PrEP) among Black men who have sex with men with a recent STI diagnosis

Jessica L. Maksuta, Lisa A. Eatona,b, Redd Driverc, Cristina M. Knowlesa, and Ryan J. Watsona

aDepartment of Human Development and Family Studies, University of Connecticut; bInstitute for Collaboration on Health,
Intervention, and Policy (InCHIP), University of Connecticut; cDepartment of Psychological Sciences, University of Connecticut

ABSTRACT
Black men who have sex with men (BMSM) with a recent STI diagnosis are at particularly
high risk for HIV infection and, as such, are a population for whom we must focus our anti-
retroviral pre-exposure prophylaxis (PrEP) implementation efforts. Understanding the factors
that are associated with awareness and use of PrEP among BMSM with a recent STI diagno-
sis is a critical component of meeting our HIV prevention goals. For the current study,
BMSM (N¼ 209) diagnosed with a STI in the past year residing in the Atlanta, Georgia
metropolitan and surrounding areas were assessed on PrEP awareness and use, HIV risk
behaviors (e.g., condomless anal intercourse) HIV risk perceptions, HIV treatment optimism,
and HIV status communication self-efficacy. BMSM aware of PrEP (n¼ 152, 72.7%) were
younger in age (OR¼ 0.96, 95% CI: 0.93-0.98, p¼ 0.030) and had significantly higher educa-
tional attainment (OR¼ 1.96, 95% CI: 1.28-3.02, p¼ 0.027) than PrEP unaware participants. In
addition, participants who were aware of PrEP had significantly higher levels of HIV risk per-
ceptions (OR¼ 1.27, 95% CI: 1.04-1.56, p¼ 0.019) than PrEP unaware participants. Finally,
participants who had ever used PrEP (n¼ 15, 7.1%) had significantly higher HIV treatment
optimism (OR¼ 1.55, 95% CI: 1.05-2.96, p¼ 0.034) than PrEP non-users. The present study
showed that, while nearly three-fourths of the sample were PrEP aware, PrEP use among
BMSM with STI diagnoses was limited and that PrEP is utilized less often by individuals who
have less HIV treatment optimism. These findings call attention to the need to better under-
stand how to effectively target PrEP uptake strategies for key populations.
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Introduction

Despite the fact that HIV transmission has declined
overall in the United States, HIV infection rates
among gay, bisexual, and other men who have sex
with men (MSM) have remained stable or have
increased among some subpopulations of MSM,
including young adult MSM and racial/ethnic minor-
ity MSM.1 African-American or Black MSM (BMSM)
are disproportionately affected by HIV, as this popula-
tion accounts for 30% of all MSM living with HIV
and 40% of new HIV diagnoses among MSM.2

Further, a recent study by Matthews et al.3 found that,
if current transmission rates continue, approximately
60% of BMSM could be HIV infected by the time
they are 40 years of age. While there is consensus
around the critical importance of targeting BMSM for
HIV prevention, treatment, and care services,4 high
transmission rates continue to persist among BMSM,
and we are failing to both adequately and comprehen-
sively address their needs.

STI transmission is a robust predictor of HIV sero-
conversion, and therefore, timely treatment of STIs
and access to HIV prevention options among BMSM
with STI diagnoses are critical strategies for slowing
the HIV epidemic. In studies by Millett et al.,5,6

BMSM, despite similar levels of engagement in sexual
risk taking, have been found to be significantly more
likely than MSM of other races/ethnicities to be diag-
nosed with STIs. This finding suggests that the ele-
vated rate of HIV among BMSM may at least in part
be explained by higher rates of STIs. Overall, the link
between STIs and subsequent HIV infection is well-
documented.(Ward & R€onn7; i.e., STIs cause direct
mucosal disruption, the presence of HIV susceptible
cells in the genital compartment, and increased HIV
viral load in plasma and genital secretions) Previous
studies have found that rectal STIs, in particular,
strongly increase the risk of HIV.8,9 Furthermore,
other studies have confirmed a relationship between
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STI diagnoses and higher rates of perceived discrimin-
ation and socioeconomic disadvantage that may dis-
courage adequate engagement in healthcare and HIV
prevention services.10,11 To date, however, there is lit-
tle known about the extent to which BMSM with STI
diagnoses, in particular, are aware of, and able to
access, HIV prevention options.

Oral HIV pre-exposure prophylaxis (PrEP) through
a once-daily tablet containing a fixed dose combin-
ation of tenofovir disoproxil fumarate and emtricita-
bine (FTC-TDF) has been shown to be highly
effective in reducing the risk of HIV infection.12–14

Despite this advancement, adequate inclusion of
BMSM in PrEP clinical efficacy trials has been of con-
cern since the beginning of PrEP-focused work.13

Along similar lines, there is growing evidence that the
gap between BMSM and other MSM that exists for
multiple HIV prevention and healthcare services is
being mirrored with PrEP.15 Perhaps as a result,
Eaton and her colleagues16 have found that PrEP
awareness among BMSM has remained minimal in
the years following its approval by the U.S. Food and
Drug Administration (FDA) in July of 2012. Most
recently, Gupta, Lounsbury, and Patel17 found that
approximately one-third of MSM know about PrEP,
with trends suggesting less awareness of PrEP among
BMSM compared with other MSM.

Of BMSM who are aware of PrEP, there is evidence
from multiple studies that their interest in and will-
ingness to take PrEP is growing.18,19 However, despite
high levels of interest in PrEP among those who are
aware of it, relatively few BMSM have utilized the
drug. A study published by Arrington-Sanders et al.18

found that a small minority of BMSM were taking
PrEP (8%) despite the fact that the majority reported
condomless anal intercourse (CAI; 66%), a recent
healthcare visit (54%), and willingness to take PrEP
(62%). Moreover, in their study, Rolle et al.19 found
that 35% of BMSM who were offered PrEP actually
initiated PrEP; however, 16% of individuals who initi-
ated PrEP subsequently discontinued the medication.
The authors found that persons who used PrEP were
significantly older in age, more educated, had higher
incomes, were more likely to identify as gay as
opposed to bisexual or other, and had not tested posi-
tive for an STI in the prior 12months. The fact that
BMSM diagnosed with STIs were less likely to be tak-
ing PrEP is concerning given the strong link between
STIs and HIV infection, as well as the high likelihood
of them having engaged in sexual risk tak-
ing behaviors.5

In 2015, Kelley and her colleagues theorized a PrEP
care continuum, a model to be used to elucidate fac-
tors that are relevant to PrEP uptake. The four
sequential steps in this continuum included: awareness
and willingness to use PrEP, access to healthcare,
receiving a PrEP prescription, and adherence to PrEP.
Given preliminary evidence from Rolle et al.19 that
BMSM with a STI diagnosis are less likely to use
PrEP despite need, it is important to examine factors
that are associated with the first steps along the PrEP
care continuum that lead into PrEP awareness and
use for BMSM with a STI diagnosis. According to
Kelley et al.,20 as well as Golub et al.,15 these factors
may include HIV risk perceptions, HIV treatment
optimism, HIV status communication self-efficacy,
and HIV risk behaviors. Understanding whether and
how these variables are associated with PrEP aware-
ness and use for BMSM with a STI diagnosis will
allow researchers and practitioners to enhance PrEP
implementation and delivery for a population that
may benefit greatly from this HIV prevention tool.

Study aims

Given the high rates of HIV and other STIs that have
been observed among BMSM and the high prevention
efficacy of PrEP, as well as the robustness with which
STIs operate as a risk factor for subsequent HIV
infection,21 the primary aims of the current study
were to assess the factors that are associated with
PrEP awareness and use among BMSM, specifically,
BMSM with a laboratory confirmed STI diagnosis in
the past 12months (including chlamydia, gonorrhea,
and/or syphilis). Factors that were explored included
(1) HIV risk behaviors, (2) HIV risk perceptions, (3)
HIV treatment optimism, and (4) HIV status commu-
nication self-efficacy.

Methods

Sampling, recruitment, and enrollment

The present study, which was approved by <blinded
for peer review> Institutional Review Board, is a part
of a larger behavioral HIV prevention intervention
trial.22 Participants for the trial were BMSM recruited
from gay-identified bars, clubs, bathhouses, parks, and
street locations in the Atlanta, Georgia metropolitan
and surrounding areas, as well as from online classi-
fieds, and on social media (e.g., Facebook, Black Gay
Chat, Jack’d). BMSM were screened in-person using
electronic handheld devices and over the phone using
screening software. For in-person screening
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procedures, recruiters approached BMSM as they
entered the abovementioned target venues. BMSM
were eligible to participate if they reported CAI in the
past year with a man, were HIV negative, and were at
least 18 years of age. Study participants provided writ-
ten informed consent for the study procedures.
Participants attended up to four in-person appoint-
ments at the study research site over a 12-month
period and were tested for gonorrhea, chlamydia, and
syphilis at each appointment. At the baseline appoint-
ment, individuals were screened for HIV using the
OraQuick ADVANCE Rapid HIV-1/2 Antibody Test,
and individuals who tested HIV negative were eligible
for study enrollment. Persons who tested HIV positive
were linked to care and eligible for other study
opportunities.

At the final, 12-month follow-up appointment, par-
ticipants completed an assessment using Audio
Computer Assisted Interviewing (ACASI) software.
After their ACASI assessments were complete, partici-
pants were tested for HIV. Participants ACASI
responses and HIV test results were used in the pre-
sent study’s analyses, which are described in the Data
Analysis sub-section below.

Between December of 2012 and October of 2015,
N¼ 209 study participants out of a total sample of
N¼ 549 (38%) tested positive for one or more STIs
during at least one of their study appointments. For
the present study, only the participants who tested
positive for at least one STI at their study appoint-
ment were included in our analyses. In addition, par-
ticipants’ 12-month follow-up assessment date was
included as a variable in all of the bivariate and multi-
variable analyses (described below) to control for
when during the data collection period each partici-
pant completed their 12-month follow-up assessment.

Measures

Socio-demographic characteristics
Participants were asked to report on their age, race,
sexual orientation, education, and income.

PrEP awareness and use
Participants were provided with written and verbal
descriptions of PrEP that described both its use and
timing (adapted from Eaton et al.16) Participants were
then asked the following questions about PrEP: “Have
you ever heard of PrEP?”, “Have you ever used
PrEP?”, and “Are you currently taking PrEP?”
Response set included yes (coded 1) or no (coded 0).
Participants who reported being aware of PrEP were

then asked (a) whether they had ever used PrEP and
(b) if they were currently on PrEP. Due to the small
number of participants who used or were currently
using PrEP, and because the participants who were
currently taking PrEP also endorsed ever having used
PrEP, those two variables were collapsed into one
ever-use of PrEP variable.

HIV risk behavior
Items regarding sex behaviors included number of
male and female sex partners in the last three months,
as well as the total number of CAI and condomless
vaginal intercourse (CVI) acts in the past three
months. In addition, participants were asked to report
on the number of CAI acts they had engaged in the
past three months that were (a) under the influence of
alcohol or (b) under the influence of drugs.

HIV risk perceptions
Participants were asked five questions23 at the 12-
month appointment regarding how much risk for
HIV they perceived under certain sex behavior scen-
arios. Questions included “How risky is anal sex with-
out a condom as the bottom partner with a man you
just met who tells you his HIV status is negative?”
Responses ranged from 0¼ no/low risk to 10¼ very
high risk. These five items were averaged to create one
risk perception variable, and higher scores indicated
greater perceived risk associated with CAI. This meas-
ure demonstrated good internal consistency
(Cronbach’s a¼ .84).

HIV treatment optimism
Participants were asked to respond to six items about
the extent to which they felt optimistic about HIV
treatment.23 Items included “New treatments for HIV
have brought hope for a cure” and “HIV is a less ser-
ious threat than it used to be because of new
treatments”. Response set for each question ranged
from 1¼ strongly disagree to 6¼ strongly agree.
Participants’ scores were averaged across all six items
to create one HIV treatment optimism variable, and
higher scores indicated higher levels of HIV treatment
optimism. This measure demonstrated acceptable
internal consistency (Cronbach’s a¼ .71).

HIV status communication self-efficacy
The extent to which participants felt confident in their
ability to discuss HIV status with a new sex partner
was assessed.24 Questions included “I am certain that
I can ask a new sex partner his or her HIV status.”
Response set for each question ranged from
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1¼ strongly disagree to 6¼ strongly agree. Participants’
scores were averaged across all three items to create
one HIV status communication self-efficacy variable,
and higher scores indicated greater perceived ability to
discuss HIV status with sex partners. This measure dem-
onstrated good internal consistency (Cronbach’s a¼ .82).

Data analysis

For the current study, we sought to examine whether
there were factors were associated with PrEP aware-
ness and PrEP use among BMSM diagnosed with
STIs. Means and standard deviations or frequencies
and percentages were provided for each variable
(Table 1). Odds ratios (ORs) were calculated for iden-
tifying differences between PrEP aware and PrEP
unaware BMSM, as well as differences between PrEP
users and PrEP non-users, with respect to the above-
mentioned demographic variables as well as the other
variables of interest (Table 1 and Table 2).
Generalized linear modeling (GLM) was used to
conduct univariate regression analyses to assess the
relationships between PrEP awareness and PrEP use
as the dependent variables and (1) demographic varia-
bles, (2) HIV risk behavior, (3) HIV risk perceptions,

(4) HIV treatment optimism, and (5) HIV status com-
munication self-efficacy as the independent variables
(Table 3). Independent variables with p< .10 in
bivariate analyses were included in the multivariable
analyses for PrEP awareness and PrEP use as the
dependent variables. Multivariable analyses were con-
ducted to establish which variables were uniquely
associated with PrEP awareness and PrEP use
(Table 3). Data analyses were completed between June
2017 and September 2017. Less than 5% of data were
missing for any given variable. For all analyses,
p< .05 was used to define statistical significance. IBM
SPSSVR Statistics version 24.0 was used to conduct
all analyses.

Results

Socio-demographic characteristics

Men who identified as gay/same gender loving com-
prised 62.2% (n¼ 130) of the sample, while the
remaining participants identified as bisexual (31.4%,
n¼ 65) or heterosexual (5.8%, n¼ 12). The average
age of participants was 31.6 (SD¼ 11.1, range¼ 19-
73), and the average income for the sample was 2.06

Table 1. Demographic characteristics of N¼ 209 BMSM diagnosed with STIs residing in the Atlanta, GA metropolitan and sur-
rounding areas.

PrEP awareness PrEP use

PrEP unaware (n¼ 55) PrEP aware (n¼ 152) PrEP non-users (n¼ 136) PrEP users (n¼ 15)

M SD M SD M SD M SD

Age 35.6 13.5 30.2 9.8 30.6 10.1 26.4 5.4
Education 1.4 1.2 2.1 1.0 2.1 0.9 2.1 1.3
Income 1.7 1.3 2.2 1.5 2.2 1.4 2.3 1.6

N % N % N % N %

Sexual orientation
Gay/same gender loving 30 54.5 100 65.8 89 65.4 11 73.3
Bisexual 22 40.0 43 28.3 40 29.4 3 20.0
Heterosexual 3 5.5 9 5.9 7 5.1 1 6.7

HIV status
HIV- 51 92.7 139 91.4 124 91.2 14 93.3
HIVþ 4 7.3 13 8.6 12 8.8 1 6.7

Table 2. Descriptives of the independent variables for the PrEP unaware, PrEP aware, PrEP non-users, and PrEP users groups.

Independent variables

PrEP awareness PrEP use

PrEP unaware (n¼ 55) PrEP aware (n¼ 152) PrEP non-users (n¼ 136) PrEP users (n¼ 15)

M SD M SD M SD M SD

Sex behaviors
Total # CAI acts in last 3 months 0.7 2.1 0.1 0.6 0.1 0.6 1.3 2.1
Total # CVI acts in last 3 months 1.3 3.7 0.3 1.1 0.3 0.4 0.1 0.3
Total # male partners in last 3 months 1.2 0.4 1.2 0.4 0.2 0.3 1.1 0.4
Total # female partners in last 3 months 0.6 1.3 0.2 0.6 0.2 0.6 0.1 0.3

HIV treatment optimism 4.1 0.9 4.2 1.0 4.1 1.0 4.7 1.1
HIV status communication self-efficacy 5.0 1.4 5.5 0.9 5.5 0.9 5.5 1.1
HIV risk perceptions 7.3 1.9 8.0 1.4 8.1 1.3 7.4 1.6
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(corresponding to approximately $12,000 annually;
SD¼ 1.4, range¼ 1-6). The average level of education
for the sample was, which corresponded to “some
college,” was 1.91 (SD¼ 1.1). For additional details on
the sample’s socio-demographic characteristics, see
Table 1.

Bivariate analyses revealed that PrEP aware and
PrEP non-aware BMSM did not differ significantly
with respect to sexual orientation; however, PrEP
aware participants were significantly younger in age
than PrEP non-aware participants (OR¼ 0.98, 95%
CI: 0.96-0.99, p¼ 0.021) and PrEP aware participants
had significantly higher incomes than PrEP unaware
participants (OR¼ 1.31, 95% CI: 1.02-1.69, p¼ 0.037).
In addition, PrEP aware participants had significantly
higher educational attainment than PrEP unaware
participants (OR¼ 2.10, 95% CI: 1.45-3.07, p¼ 0.001).
Finally, PrEP users and PrEP non-users did not sig-
nificantly differ with respect to sexual orientation, age,
education, or income.

While we found that a number of study partici-
pants tested positive for HIV at the 12-month follow-
up appointment (n¼ 15/209, 7.2%), HIV status did
not significantly differ by PrEP awareness or PrEP
use groups.

PrEP awareness and use

The majority of participants (n¼ 152, 73.4%) reported
that they were aware of PrEP for HIV prevention.
However, a minority of the sample reported ever hav-
ing used PrEP (n¼ 15, 7.1% among the full sample
and 9.9% among the sub-sample of BMSM who were
PrEP aware).

HIV risk behaviors

The average number of male partners in the past three
months was 2.75 (SD¼ 4.25, range¼ 0-30), and the
average number of female partners in the past three
months was 0.34 (SD¼ 0.89, range¼ 0-8). Number of
male partners did not differ between PrEP aware and
PrEP non-aware participants, however, PrEP aware
participants had significantly fewer female partners in
the past three months (OR¼ 0.66, 95% CI: 0.45-0.97,
p¼ 0.016). In addition, PrEP users had a significantly
greater number of male partners on average than did
PrEP non-users (OR¼ 1.16, 95% CI 1.06-1.28,
p¼ 0.012), but did not differ with respect to
female partners.

Table 3. Odds ratios from the bivariate and multivariable logistic regression models with PrEP awareness as the depend-
ent variable.

PrEP awareness N5 209 PrEP use N5 152

Independent Variables
Bivariate model
OR (95% CI)

Multivariable model
OR (95% CI)

Bivariate model
OR (95% CI)

Multivariable model
OR (95% CI)

Demographics
Age 0.98 (0.96-0.99)� 0.97 (0.94-0.99)� 0.94 (0.87-1.02)
Sexual orientation
Gay/same gender loving ref ref
Bisexual 0.59 (0.30-1.13) 0.62 (0.16-2.36)
Heterosexual 0.90 (0.23-3.54) 1.18 (0.13-10.60)

Income 1.31 (1.02-1.69)� 1.10 (0.78-1.56) 1.03 (0.71-1.50)
Education 2.10 (1.45-3.07)��� 1.89 (1.22-2.94)�� 0.97 (0.57-1.65)
HIV status 0.90 (0.27-2.92) 1.46 (0.08-5.70)

Sex behaviors 1.10 (0.97-1.27)a

1.04 (0.83-1.13)

Total # CAI acts in last
3 months

0.68 (0.49-0.96)� 0.89 (0.60-1.33) 1.19 (1.06-1.33)��

Total # CVI acts in last
3 months

0.82 (0.70-0.96)�� 0.88 (0.72-1.07) 0.72 (0.22-2.32)

Total # male partners in last
3 months

0.98 (0.92-1.05) 1.16 (1.06-1.28)��

Total # female partners in last
3 months

0.66 (0.45-0.97)� 1.06 (0.66-1.72) 0.70 (0.21-2.36)

Alcohol and drug use during sex 1.10 (0.97-1.24)

1.04 (0.91-1.18)
# sex acts with alcohol in last

3 months
0.99 (0.98-1.01) 1.13 (1.02-1.26)�

# sex acts with drugs in last
3 months

1.03 (0.94-1.13) 1.10 (0.99-1.22)a

HIV treatment optimism 0.96 (0.69-1.33) 1.88 (1.01-3.54)� 1.49 (1.05-2.89)�
HIV status communication

self-efficacy
1.34 (1.03-1.74)� 0.99 (0.71-1.39) 0.99 (0.55-1.79)

HIV risk perceptions 1.31 (1.08-1.58)�� 1.30 (1.05-1.60)� 0.78 (0.58-1.05)a 0.82 (0.59-1.15)

Note. In the multivariable model with PrEP awareness as the outcome variable, 0 ¼ PrEP unaware, 1 ¼ PrEP aware. In the second multivariable model
with PrEP use as the outcome variable, 0 ¼ PrEP non-users, 1 ¼ PrEP users.

a ¼ trending relationship (p < .10).
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The average number of CAI acts in the past three
months was 1.24 (SD¼ 2.16, range¼ 0-27). Number
of CAI acts were significantly less among PrEP aware
persons than among PrEP unaware persons
(OR¼ 0.68, 95% CI 0.49-0.96, p¼ 0.029).
Additionally, PrEP users had a significantly greater
number of CAI acts in the past three months
than PrEP non-users (OR¼ 1.19, 95% CI
1.06–1.33, p¼ 0.032).

The average number of CVI acts in the past three
months was 0.70 (SD¼ 0.31, range¼ 0-4). Number of
CVI acts were significantly less among PrEP aware
persons than among PrEP unaware persons
(OR¼ 0.82, 95% CI 0.70-0.96, p¼ 0.008). PrEP users
and PrEP non-users did not differ with respect to
number of CVI acts.

PrEP aware and PrEP non-aware persons did not
significantly differ with respect to the number of CAI
acts in the past three months under the influence of
alcohol or drugs. However, PrEP users had significantly
more CAI acts in the past three months under the
influence of alcohol than PrEP non-users (OR¼ 1.13,
95% CI: 1.02-1.26, p¼ 0.002). In addition, PrEP users
trended toward having more CAI acts under the influ-
ence of drugs (OR¼ 1.10, 95% CI: 0.99-1.22, p¼ 0.098).

HIV risk perceptions

The average HIV risk perceptions score for the total
sample was 7.86 (SD¼ 1.59, range¼ 0-9), indicating
relatively high perceptions of risk. PrEP aware persons
had significantly higher HIV risk perceptions than
PrEP non-aware persons (OR¼ 1.31, 95% CI: 1.08-
1.58, p¼ 0.008). PrEP users, however, were trending
toward having lower HIV risk perceptions than PrEP
non-users (OR¼ 0.78, 95% CI: 0.58-1.05, p¼ 0.079).

HIV treatment optimism

The average HIV treatment optimism score for the
total sample was 4.16 (SD¼ 0.98, range¼ 1-6), indi-
cating relatively high optimism about HIV treatments
in the future. HIV treatment optimism did not differ
between PrEP aware and PrEP non-aware persons,
but PrEP users had significantly greater HIV treat-
ment optimism than PrEP non-users (OR¼ 1.49, 95%
CI1.05-2.89, p¼ 0.037).

HIV status communication Self-Efficacy

The average HIV status communication self-efficacy
score for the total sample was 5.38 (SD¼ 1.12,

range¼ 1-6), indicating high levels of confidence dis-
cussing HIV status with new sex partners. PrEP aware
persons felt significantly more confident discussing
HIV status with new sex partners than PrEP non-
aware persons (OR¼ 1.34, 95% CI: 1.03-1.74,
p¼ 0.040). PrEP users and PrEP non-users did not
differ with respect to HIV status communication
self-efficacy.

Multivariable logistic regression models with PrEP
awareness and PrEP use as the
dependent variables

Two multivariable logistic regression models were
conducted to determine the factors uniquely associ-
ated with the dependent variables of interest: PrEP
awareness and PrEP use. The results of the following
multivariable regressions are organized by depend-
ent variable.

PrEP awareness
In the multivariable model with PrEP awareness as
dependent variable, age, education, and HIV risk per-
ceptions remained significant. PrEP aware persons
were significantly younger in age (OR¼ 0.97, 95% CI:
0.94-0.99, p¼ 0.030) and had significantly higher edu-
cational attainment (OR¼ 1.89, 95% CI: 1.22-2.94,
p¼ 0.027). In addition, participants who were PrEP
aware had significantly higher levels of HIV risk per-
ceptions (OR¼ 1.30, 95% CI: 1.08-1.58, p¼ 0.019)
than PrEP unaware participants.

PrEP use
In the multivariable model with PrEP use as the out-
come variable, PrEP users had a significantly higher
level HIV treatment optimism than did PrEP non-
users (OR¼ 1.49, 95% CI: 1.05-2.89, p¼ 0.034). In
addition, PrEP users were trending toward having a
greater total number of CAI acts in the past three
months than PrEP non-users (OR¼ 1.10, 95% CI:
0.97-1.27, p¼ 0.079).

Discussion

Relatively little is known about the factors that are
related to awareness and utilization of PrEP among
BMSM, in particular, BMSM with a recent STI diag-
nosis.3, 16, 20, 25 While these data were collected from
late 2012 through to late 2015, recent estimates show
that the landscape of PrEP awareness and use among
community samples of BMSM have generally
remained the same, such that rates have largely
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remained stable in this population over time.19

Further, there is emerging evidence for growing dis-
parities between BMSM and MSM of other races/eth-
nicities with respect to PrEP implementation.26 The
present study serves as one step toward increasing our
understanding of the factors that are associated with
PrEP awareness and use among BMSM who have
recently been diagnosed with a STI. BMSM with
recent STI diagnoses are at disproportionately high
risk for HIV infection27 and may experience add-
itional barriers to PrEP awareness and uptake as com-
pared with their counterparts of other races/
ethnicities, particularly their counterparts in the
southeastern U.S..28 Addressing the factors that are
associated with awareness and use of PrEP among
BMSM with a recent STI diagnosis will aid in improv-
ing targeted strategies to increase awareness and
uptake of the drug in this key population in
the future.

First, the results of the present study showed that,
while nearly three-fourths of BMSM diagnosed with a
STI were aware of PrEP, a small minority (7.1% of
the full sample and 9.9% of the sub-sample of BMSM
who are PrEP aware) reported ever having used the
medication. These findings are quite similar to Goedel
et al.’s findings29 from their sample of MSM in
Atlanta, GA, 77.4% of whom were aware of PrEP, and
11.9% of whom were currently using the medication.
Our findings were also somewhat similar to another
Atlanta-based study by Kelley et al.,20 who found that,
among their sample of BMSM, 50% were aware of
PrEP, but only 28% reported that they had access to
PrEP. The results of the present study, paired with
Goedel et al.29 and Kelley et al.’s20 studies, demon-
strate that there is a significant gap between awareness
and use of PrEP among BMSM, including among
BMSM who have been recently diagnosed with a STI.
While awareness of PrEP is key for successful imple-
mentation, there are likely additional, unique barriers
specifically to PrEP use for this population that must
be further explored and addressed.

Second, our study highlights the importance of
HIV treatment optimism in the context of PrEP use
among BMSM with a recent STI diagnosis. We found
that PrEP users had significantly higher levels of HIV
treatment optimism than their PrEP non-using peers.
While it is true that this finding is in opposition to
the results of other studies,30 it is possible that it can
be explained by the fact that individuals who are
more optimistic about the future of HIV treatments
may be more knowledgeable about available HIV
treatments generally, including using HIV treatments

as PrEP, and/or may be better connected to health
care and HIV prevention services where PrEP may be
discussed and accessed. Further, it is possible that
PrEP users are more optimistic about HIV treatments
due to their direct experiences with using PrEP to
manage their HIV-related risks. The repackaging of
HIV medications for HIV prevention, from a biomed-
ical standpoint has been a significant breakthrough,
and those who have directly benefitted from this pro-
gress (i.e., PrEP users) may be more optimistic about
continued HIV treatment progress.31

Third, we found that an alarming number of study
participants tested positive for HIV at the 12-month
follow-up appointment (7.2%). This HIV seroconver-
sion rate is strikingly high and supports previous argu-
ments that PrEP implementation among BMSM at risk
for HIV must be a top public health priority.3,19 We
found that there were no differences in PrEP awareness
and use between individuals who did and did not sero-
convert at the end of the study; however, the pattern of
PrEP awareness and use among participants who tested
HIV positive at the final follow-up appointment
appeared to mirror the pattern that was observed in
the full sample. Specifically, participants who tested
HIV positive reported awareness of PrEP at about the
same rate as the overall sample (76.5%). These results,
paired with the alarmingly high seroconversion rate
among this sample, underscore the urgent need to
address factors beyond PrEP awareness to improve
uptake and sustained use of the medication among
BMSM at risk for HIV, including those with a recent
STI diagnosis.

Fourth, the present study highlights the importance
of improving efforts to effectively disseminate infor-
mation about PrEP.32 Our study found that BMSM
with recent STI diagnoses who were PrEP aware were
significantly younger and achieved higher levels of
education than those who were unaware of PrEP. This
finding is in may be at least partially the consequence
of research and outreach efforts around PrEP adop-
tion that have largely focused on MSM who are
younger and more educated.33,34 Strategies promoting
PrEP awareness among BMSM with a recent STI diag-
nosis who are older in age and/or who have lower lev-
els of educational attainment must be prioritized.

Fifth, we found a significant positive association
between PrEP awareness and HIV risk perceptions
such that the likelihood of being aware of PrEP
increased as HIV risk perceptions also increased. This
finding is similar to that of other studies about PrEP
and HIV risk perceptions,35 which have found that
PrEP aware individuals typically report being
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somewhat concerned or very concerned about becom-
ing HIV infected, and that perceived higher risk for
HIV infection may serve as a motivator to remain up-
to-date about available HIV prevention options.
Although individuals’ HIV risk perceptions do not
always accurately reflect their actual risk,36 in the
future, it will be especially important to target individ-
uals with low HIV risk perceptions for PrEP aware-
ness efforts. A study by Gallagher et al.37 found that,
among their sample of MSM who were determined to
be PrEP candidates, only 22% of them perceived that
their risk was significant enough to warrant PrEP use.
In the present sample of BMSM with a recent STI
diagnosis and reported HIV sexual risk behavior (i.e.,
CAI), individuals with reported low levels of HIV risk
perceptions may be under-estimating their level of
risk. Public health efforts in the future will need to
educate this population about personal risk assessment
and various HIV prevention strategies, includ-
ing PrEP.37

The present study’s findings must be interpreted
in light of the following limitations. Specifically, the
data presented in this study were collected with a
cross-sectional approach; therefore, any conclusions
based on causality or directions of specific relation-
ships cannot be made. In addition, participants in
the current study were recruited primarily from
LGBT-friendly venues or through online venues tar-
geted toward LGBT populations, such as online dat-
ing websites or apps, which may have resulted in
sampling bias.

Conclusions

The current study highlights the factors that are
associated with PrEP awareness and use among a key
population for HIV prevention, BMSM with a recent
STI diagnosis. In creating interventions aimed at
improving awareness and use of PrEP for this popu-
lation, researchers and community agencies must put
forth even stronger efforts to reach BMSM with a
recent STI diagnosis. In addition, factors beyond
PrEP awareness must be addressed to improve
uptake of PrEP among BMSM; doing so may further
increase the rates of PrEP use for this group who
have the potential to greatly benefit from this
advancement.
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