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Abstract

This study examined potential facilitators and barriers to pre-exposure prophylaxis (PrEP) use and their association
with PrEP acceptability and motivations for adherence among 184 MSM and transgender women living in New
York City. Participants were presented with educational information about PrEP and completed a computerized
survey. Overall, 55.4% of participants reported willingness to take PrEP. The most highly endorsed barriers to PrEP
use were health concerns, including both long-term impacts and short-term side effects, questions about PrEP’s
impact on future drug resistance, and concerns that PrEP does not provide complete protection against HIV. The
most highly endorsed facilitator was free access to PrEP, followed by access to support services such as regular
HIV testing, sexual health care/monitoring, and access to one-on-one counseling. Participants of color rated both
barriers and facilitators as more important than their White counterparts. In multivariate models, barrier and
facilitator scores significantly predicted not only PrEP acceptability, but also motivation for PrEP adherence among
those who were likely to use PrEP. PrEP implementation programs should consider addressing these barriers and
facilitators in protocol and policy development. Findings underscore the importance of support services, such as

sexual health counseling, to the success of PrEP as a prevention strategy.

Introduction

HE USE OF ORAL ANTIRETROVIRAL pre-exposure prophy-

laxis (PrEP) has been shown to be efficacious in pre-
venting HIV among men who have sex with men (MSM),
with the iPrEX study demonstrating a 44% reduction in the
incidence of HIV with daily use of antiretroviral medications.
Two additional clinical trials, one among serodiscordant
heterosexual couples in Kenya and Uganda and the other
among sexually-active young men and women in Botswana,
have also demonstrated promising results for the use of PrEP
asa prevention strategy.z’3 Asaresult, the U.S. Food and Drug
Administration in July 2012 approved the use of Truvada (a
combination of 300 mg of tenofovir and 200 mg emtricitabine)
to reduce the risk of HIV acquisition. However, the effec-
tiveness of PrEP is predicated on patients” willingness to ac-
cept it as a prevention strategy and their ability to adhere to a
medication regimen. Without these two behavioral factors—

acceptability and adherence—the efficacy and availability of
PrEP is meaningless to efforts to stem the tide of the epidemic.
Thus, many important questions remain regarding the effec-
tiveness of PrEP for groups at risk for HIV in real world
settings.

As clinical trials continue to establish efficacy, researchers
have been increasingly interested in awareness and accept-
ability among potential candidates of PrEP. Studies have
found that overall knowledge of PrEP is low to modest,*®
with concerns relating to potential side effects, costs, drug
resistance and accessibility.**® Studies have also shown wide
ranges of PrEP acceptability, with between 32% and 83% of
community-based samples expressing willingness to take
PrEP.''% Motivations for PrEP use have included demo-
graphic characteristics such as older age, higher educational
attainment, engaging in sexual risk behavior, and perceiving
oneself as being at risk for HIV acquisition among MSM and
heterosexual men and women.>!! Among gay and bisexual
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men in serodiscordant couples, interest in PrEP use has been
associated with reduced anxiety about engaging in sexual
behavior with their HIV-positive partner.12 However, little is
known about the specific barriers to PrEP use that are most
important to potential users, or the extent to which such
barriers distinguish between those who are willing to take
PrEP and those who are not.

The efficacy of PrEP in clinical trials has been shown to rest
on medication adherence. Supplemental analyses from the
iPrEX study indicate that adherence on 90% of days or more
was associated with 73% efficacy and detectable study-drug
levels resulted in a relative risk reduction of 92%." Differ-
ences in efficacy estimates across PrEP trials have been at-
tributed, in part, to differences in patient adherence.'*1°
Despite advances in HIV medication adherence among those
with access to treatment and care,'® suboptimal adherence has
been demonstrated among patients prescribed prophylactic
regimens.””® Several studies have examined social and
structural influences on adherence within PrEP trials, in-
cluding social expectations and norms, social context, and
HIV s’dgma.m’23 However, no published studies to date have
examined the association between specific PrEP-related bar-
riers and facilitators and motivation for adherence. A better
understanding of these factors is critical to informing clinical
guidelines for effectiveness in real world settings. Our objec-
tive for this study was to examine facilitators and barriers to
PrEP acceptability and motivations for adherence among
MSM and transgender women at risk for HIV acquisition.

Materials and Methods

Data were drawn from an ongoing study examining the
impact of PrEP messaging and communication strategies on
PrEP acceptability. Participants were recruited in New York
City using passive recruitment methods (i.e., flyers), active
recruitment methods (i.e., outreach at bars, events, commu-
nity-based organizations), and participant referral. Eligible
individuals were born male (regardless of current gender
identity), aged 18 years or older, self-reported an HIV-negative
serostatus, and reported at least one act of unprotected anal
sex with a male partner in the last 30 days. Data for this paper
were collected between January and September, 2012.

All participants in the study completed an in-person in-
terview at the research center and were presented with edu-
cational information about PrEP, including data on efficacy
and side effects based on iPrEx study results.! Participants
then completed a self-administered survey on computer.
These analyses are focused on participants” perceptions of
barriers to and facilitators of PrEP use, and the association
between these barriers and facilitators and demographic fac-
tors, PrEP acceptability, motivation for adherence, and HIV
risk perception. All procedures were reviewed and approved
by the Human Research Protections Program at the City
University of New York.

Data and analysis

Participants answered questions related to demographics,
PrEP acceptability, perceived barriers to and facilitators of
PrEP adoption, likelihood of PrEP adherence, and HIV risk
perception. To assess PrEP acceptability, participants were
asked how likely they would be to take PrEP if it were
available for free. Responses were gathered on a five-point
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scale, and were dichotomized into “likely to take PrEP” (i.e.,
those who responded with a 4 or higher, indicating that they
would “probably” or “definitely” take PrEP) and “not likely
to take PrEP” (i.e., those who responded with a 3 or below on
the scale, indicating that they “might,” “probably would not”
or “definitely would not” take PrEP). Participants were then
presented with eleven potential barriers and eight potential
facilitators of PrEP use, and were asked to rate the importance
of each on a five-point scale. The list of barriers and facilitators
was generated from a review of the research literature, and
was then pilot tested in conversations with experts in the field.
Next, participants were asked three questions about PrEP
adherence: how motivated they would be to take PrEP med-
ication, how tempted they would be to skip pills, and how
likely they would be to take their PrEP medication as pre-
scribed. Participants responded to each question on a 7-point
Likert-type scale. Finally, participants were asked to rate their
perceived likelihood being infected with HIV in their lifetime,
on a scale from 0 to 100.

All statistical analyses were conducted using SPSS version
20.0 software. We began by examining descriptive statistics and
bivariate associations among study variables using 7 and in-
dependent samples t-tests. Multivariable logistic regression and
linear regression were used to examine the association between
perceived barriers/facilitators and PrEP acceptability and ad-
herence, respectively. For all analyses, the standard alpha value
of 0.05 was considered evidence of statistical significance.

Results
Demographics

The sample included 177 men and 7 transgender women
between 18-58 years of age (M=34.8 years SD=10.2). More
than half of the sample were MSM and transgender women of
color 60.3% (n=111), including 38.6% (n=71) who identified
as Black and 21.7% (n=40) who identified as Latino. Sixty-
nine percent (n=126) of the sample self-identified as gay, and
22% (n=40) self-identified as bisexual. The sample was rela-
tively diverse with regards to socioeconomic status, with 59.2 %
(n=109) reporting less than a college education, and 67.4%
(n=124) reporting an annual income of less than $30,000 per
year. Nearly half (48.9%, n=90) of the sample reported being
in a relationship (i.e., being legally married or having com-
mitment ceremony, having a partner/lover or boyfriend).
Over 40% of the sample (1="74) reported having an HIV-test
in the past 3 months, an additional 26.6% (1n=49) reported
having a test within the past 6 months, an additional 17.4%
(n=32) reported a test in the past year, and 15.8% (1n=29)
reported testing more than a year ago. Over 40% (1 =74) of the
sample reported having private insurance, 39.1% (n=72) had
public insurance (i.e., Medicaid, Medicare, Veterans Admin-
istration), and 20.7% (1n=38) were uninsured (i.e., reported
attending free clinics or paying for health care out of pocket).

PrEP acceptability

A total of 102 (55.4%) participants reported that they would
definitely or probably take PrEP if it were available for free. In
bivariate analyses, PrEP acceptability did not differ based on
age, race/ethnicity, income, education level, or health insur-
ance status. Single participants were marginally more likely to
report willingness to take PrEP (56.9%) compared to those in a
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TABLE 1. PERCENT OF PARTICIPANTS WHO CONSIDER PREP BARRIERS “IMPORTANT”
BY LIKELTHOOD OF TAKING PREP (n=184)

Likely to take PrEP

Overall Yes (n=102) No n=82)
n (%) n (%) n (%)
1. Concerns about the long-term effects of PrEP on my health 144 (78.3) 74 (72.5) 70 (85.5)°
2. Concerns about side effects 127 (69.0) 61 (59.8) 66 (80.5)°
3. Concerns that if I do become HIV +, certain medicines won’t work 119 (64.7) 64 (62.7) 55 (67.1)
because I was taking PrEP
4. Concerns that PrEP does not provide complete protection against HIV 115 (62.5) 58 (56.9) 57 (69.5)7
5. Having to take a pill everyday 101 (54.9) 52 (51.0) 49 (59.8)
6. Concerns that taking PrEP might make me more likely to have anal 82 (44.6) 44 (43.1) 38 (46.3)
sex without a condom
7. Concerns that having to take PrEP means I am putting myself at 71 (38.6) 34 (33.3) 37 (45.1)%
risk for HIV
8. Concerns that PrEP might make my partner(s) expect me to have 63 (34.2) 33 (32.4) 30 (36.6)
anal sex without a condom
9. Concerns that people will see me taking medication and think 53 (28.8) 29 (28.4) 24 (29.3)
I have HIV
10. Concerns that people will see me taking medication and will 46 (25.0) 26 (25.5) 20 (24.4)
want to know why I am taking it
11. Having to talk to my doctor about my sex life 47 (25.5) 28 (27.5) 19 (23.2)

9 <0.10; ®p<0.05. °p<0.01.

relationship (43.1%), 7*(1)=3.06, p=0.055. In addition, a
higher proportion of those who self-identified as bisexual
(72.5%) reported being willing to take PrEP compared to gay
(50.0%) and other MSM (55.5%), 7*(2) =6.22, p=0.045.

Barriers to PrEP use

Table 1 lists the eleven potential barriers to PrEP use pre-
sented to participants, and reports the percentage of partici-
pants who indicated that each barrier was “important” or
“very important” to them. In addition, Table 1 compares
whether the percentage of participants who consider the
barrier important differs by expressed willingness to take
PrEP. The barriers considered important by the greatest per-
centage of participants were concerns about the long-term
effects of PrEP on health (78.3%), concerns about side effects
(69%), concerns that PrEP will render antiretroviral medica-
tions ineffective in the event that the individual does become

infected (64.7%), and concerns that PrEP does not provide
complete protection against HIV (62.5%). The top two con-
cerns also significantly differentiated between individuals
who reported being likely to take PrEP and those who did not,
such that a greater percentage of those who said they were
unlikely to take PrEP rated these barriers as important. Con-
cerns about PrEP efficacy were marginally associated with
unwillingness to take PrEP, as were concerns that having to
take PrEP means that one is putting oneself at risk for HIV.
We next examined whether endorsement of specific barri-
ers to PrEP use differed by age (18-29 vs. 30 and above) or
race/ethnicity (white participants vs. participants of color).
There were no differences in participants’ ratings of the im-
portance of any barriers by age. There were, however, dif-
ferences by race/ethnicity for seven of the eleven barriers,
such that participants of color rated each barrier as signifi-
cantly more important than their white counterparts. We then
averaged scores on all eleven barriers, and overall,

TABLE 2. PERCENT OF PARTICIPANTS WHO CONSIDER PREP FACILITATORS “IMPORTANT”
BY LikeLTHOOD OF TAKING PREP (n=184)

Likely to take PrEP

Overall Yes (n=102) No (n=82)

n (%) n (%) n (%)
1. Not having to pay for PrEP 148 (80.4) 93 (91.2) 55 (67.1)°
2. Access to free HIV testing 133 (72.3) 80 (78.4) 53 (64.6)°
3. Access to free sexual health care/monitoring while on PrEP 129 (70.1) 79 (77.5) 50 (61.0)°
4. Access to one-on-one counseling and support around PrEP use 127 (69.0) 80 (78.4) 47 (57.3)°
5. Access to text based support for PrEP use 101 (54.9) 65 (63.7) 36 (43.9)°
6. Access to support or counseling about my sex life 95 (51.6) 60 (58.8) 35 (42.7)°
7. Not having to go to my regular doctor to get PrEP 94 (51.1) 58 (56.9) 36 (43.9)*
8. Access to group-based adherence support for PrEP use 90 (48.9) 57 (55.9) 33 (40.2)°

% <0.10, ®p<0.05, “p <0.01.
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participants of color had higher total barrier importance
scores (M=3.34, SD=0.76), compared to whites (M=2.88,
SD=0.74), £(182) =4.08, p<0.001.

Facilitators of PrEP use

Table 2 lists the eight potential facilitators of PrEP use pre-
sented to participants, and reports the percentage of partici-
pants who indicated that each facilitator was “important” or
“very important” to them. Table 2 also compares whether the
percentage of participants who consider the facilitator im-
portant differs by expressed willingness to take PrEP. The fa-
cilitators considered important by the greatest percentage of
participants were not having to pay for PrEP (80.4%), having
access to free HIV testing (72.3%), having access to free sexual
health care and monitoring while on PrEP (70.1%), and having
access to one-on-one counseling and support around PrEP use
(69.0%). All eight facilitators significantly differentiated be-
tween those who were likely to take PrEP and those who were
not, such that a greater percentage of those who reported being
likely to take PrEP rated each facilitator as important to them.

Similar to findings regarding PrEP barriers, there were no
differences in participants’ ratings of the importance of facil-
itators by age. There were differences by race/ethnicity for
seven of the eight facilitators, such that participants of color
rated each facilitator as significantly more important
than their white counterparts. The only facilitator that did
not differ by race/ethnicity was not having to pay for PrEP.
Facilitators scores were also averaged, and overall, partici-
pants of color had higher total facilitator importance scores
(M=3.93, SD=0.86), compared to white participants
(M=3.38, SD=0.94), £(182)=4.07, p<0.001.

Risk perception and PrEP adherence

Participants were asked to rate on a scale from 0 to 100 how
likely they are to get HIV in their lifetime. Scores ranged from
0 to 99, with an average of 32.8 (§5D =26.0) and a median of 25
(IQR 10-50). Risk perception scores were significantly higher
among participants of color (p<0.01), older participants
(p<0.01), and participants with less education (p<0.01).
There were no differences in risk perception scores by sexual
identity, income, or relationships status. Risk perception
scores were marginally higher among those who had been
tested in the past 6 months, compared to those who had been
tested more than 6 months ago, #(182)=1.98, p=0.05. Risk
perception scores were significantly higher among those who
reported being likely to take PrEP compared to those who
were not likely to take PrEP (M=39.1 versus M=25.1, re-
spectively), #(182)=3.75, p<0.01.
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Participants” scores on the three adherence items were av-
eraged to create a composite score for PrEP adherence
(Cronbach’s 2=0.81), with higher scores indicating more
motivation for adherence. Adherence motivation was mar-
ginally higher among white participants (p=0.049), but there
were no other demographic differences. Not surprisingly,
PrEP adherence motivation was higher among those who
reported being likely to take PrEP (M=5.9 versus M=5.1),
#(182)=3.80, p <0.001.

Impact of barriers and facilitators on PrEP acceptability
and adherence

A logistic regression model was run to examine the multi-
variate association between reported willingness to take PrEP
and HIV risk perception, composite barrier scores, and com-
posite facilitator scores. Results are presented in Table 3. All
three predictors were significantly associated with willing-
ness to take PrEP. Every 10-point increase in HIV risk per-
ception scores was associated with a 23% increase in the odds
of being willing to take PrEP. Every one-point increase in
barriers scores was associated with a 59% decrease in the odds
of being willing to take PrEP, and every one-point increase in
facilitator scores was associated with more than a threefold
increase in the odds of being willing to take PrEP.

A linear regression model was run to examine the multi-
variate association between PrEP adherence motivation and
the same three indicators, adjusting for race/ethnicity. Ana-
lysis was restricted to the 102 participants who reported being
willing to take PrEP. Results are presented in Table 3. In the
multivariable model, neither the coefficients for race/ethnic-
ity nor risk perception were significant. Barrier scores were
significantly negatively associated with adherence motivation
(p<0.01), while facilitator scores were significantly positively
associated with adherence motivation (p<0.05).

Discussion

The effectiveness of PrEP in real world settings will depend
on identifying key barriers to and facilitators of PrEP use and
adherence among high-risk groups, especially MSM and
transgender women who carry a large burden of new HIV
infections in the U.S. This study of MSM and transgender
women in New York City found that the two top-rated bar-
riers to PrEP use were concerns about its health impact—both
long-term consequences and short-term side effects. Although
these concerns were important for all participants in the sam-
ple, they were particularly important for those who reported
that they would not be willing to take PrEP. Educational in-
formation about PrEP should address such health concerns

TABLE 3. MULTIPLE LOGISTIC AND LINEAR REGRESSION ANALYSES PREDICTING PREP ACCEPTABILITY AND ADHERENCE

Willingness to take PrEP

Motivation for PrEP adherence®

Predictor variables Exp (B) SE B SE
Risk perception 1.023° 0.007 0.05 0.01
Barriers 0.413° 0.254 -0.34° 0.18
Facilitators 3.079¢ 0.241 0.23% 0.17

Negelkerke R*=0.29, 7*(3)=45.52°

R*=0.11, F (4, 97)=3.03%

2p<0.05, °p<0.01, p<0.001.

"Model restricted to those who reported being willing to take PrEP (7=102) and adjusted for race/ethnicity.
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directly, and provide potential PrEP users with information
about side effects and their management. Results from the
iPrEX trial were encouraging in terms of the time-limited
nature of mild side effects such as nausea, which often re-
solved within the first 4 weeks and could be managed with
over the counter medication.! A systematic meta-analysis
suggests that tenofovir disoproxil fumarate (TDF) may be
associated with significant, though modest, renal function
problems, and these findings seem supported by low rates
of renal problems among participants across PrEP studies.'™
However, concerns remain about the impact of PrEP medi-
cation over more extended periods of time, and studies
of provider attitudes have indicated similar concerns.”>?
More research is needed to better elucidate both patient
and provider concerns, and develop potential solutions to
alleviate them.

It is important to note that the other two top-rated barriers
had to do with participants” anxiety about future infection—
concerns about drug resistance in the event that they did be-
come HIV-positive after taking PrEP, and concerns that PrEP
might not provide complete protection against HIV. Such
findings underscore the role of risk perception in patients’
decision-making around PrEP use, and raise important issues
regarding risk compensation. Participants who perceived
themselves to be at greater risk for HIV were more likely to
say they would be willing to take PrEP, but barrier scores
were independently associated with PrEP acceptability over
and above the role of risk perception. In other words, re-
gardless of the degree of HIV risk patients perceive, they
remain concerned about the “partial efficacy” of PrEP, sug-
gesting that they may evaluating whether to use PrEP as an
alternative to condom use. Such concerns may provide a
perfect entre into discussing risk compensation and combi-
nation prevention strategies with potential (and ongoing)
PrEP users, and underscore the extent to which this popula-
tion takes HIV prevention seriously.

While the top-rated facilitator was provision of PrEP free of
charge, it is important to note that access to PrEP support
services—including HIV testing, sexual health care/moni-
toring, and one-on-one counseling—were rated as important
facilitators to PrEP use by over 70% of the total sample. En-
dorsement of these facilitators was also significantly associ-
ated with greater willingness to take PrEP. Although the
Centers for Disease Control and Prevention (CDC) interim
guidelines on PrEP use advise ongoing adherence and con-
dom counseling,?” questions remain about the extent to which
such support services will be deemed necessary, feasible, or
cost-effective in real-world clinical settings.”*" These data
suggest that investment in such counseling is important to
potential PrEP users, and may be essential in facilitating ad-
herence motivation in PrEP adopters.

Consistent with previous research,” HIV risk perception
was significantly associated with willingness to use PrEP.
However, barriers and facilitators to PrEP use predicted
willingness to use PrEP, over and above the effect of risk
perception. In this analysis, facilitators were almost three
times more important than barriers in determining willing-
ness to take PrEP. Often, public health campaigns focus pri-
marily on reducing barriers to adoption of a new intervention;
these findings suggest the importance of developing pro-
grams that provide patients with needed sexual health sup-
port services in the context of PrEP. Such a strategy might
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increase PrEP acceptability, while simultaneously reaching a
larger group of individuals who may not need PrEP, but can
still benefit from counseling, testing, and other support.

Among those who were willing to use PrEP, motivation for
adherence was negatively associated with barrier scores and
positively associated with facilitator scores. It makes sense
that concerns about PrEP efficacy or side effects may influence
adherence behavior, but this is, to our knowledge, the first
study to suggest that factors such as access to counseling,
testing, or support services may impact adherence motiva-
tion. Once again, these findings underscore the importance of
developing PrEP programs that include behavioral support
and place PrEP use within the context of broader sexual
health, as one of the available tools one can consider using,
depending on their needs and lifestyle at any given moment.

In our sample, MSM and transgender women of color rated
both PrEP barriers and facilitators as more important than
their white counterparts. Across existing studies, awareness
of PrEP has been consistently lower among men of color,
those who are less highly educated, and those whose primary
care providers are not aware of the fact that they have sex with
men.??? These differences mirror existing research on access
to HIV testing, prevention services, and treatment.'® Medical
mistrust has been shown to be significantly higher among
MSM of color,>*> and this mistrust—especially when asso-
ciated with conspiracy beliefs related to the origin of the virus
and its treatment—has been associated with mistrust and
discomfort interacting with organizations that provide HIV
treatment and care.’® These findings suggest that the effec-
tiveness of PrEP will necessitate considering social factors
associated with disparities in access to prevention and care
services among MSM and transgender women that might
directly impact disparities in access to or acceptability of PrEP.

Our findings are subject to several limitations. The cross-
sectional nature of the data does not allow us to infer cau-
sality. Importantly, participants were asked to respond to
hypothetical scenarios, which may not be generalizable to
their actual behavior. While our sample was diverse in terms
of race/ethnicity, age, and socioeconomic status, the limited
number of transgender women in our sample limits our
findings for this group. Thus, future research is warranted
with and for transgender women to understand attitudes to-
wards PrEP to guide implementation efforts in these com-
munities. Additionally, participants were not asked questions
about other medications and adherence. As such, there is no
way to make inferences between hypothetical reports of PrEP
adherence and comparative adherence to other medications.
Finally, the participants in this study resided in New York
City where there are many LGBT sexual health services,
which restrict our ability to generalize these results to other
MSM and transgender women in different regions.

Conclusions

PrEP continues to raise questions among researchers, pol-
icymakers, and practitioners about the best effective and
ethical strategies to reduce HIV transmission among MSM
and transgender women in real world settings. STI and sexual
health clinics are likely to play a key role in the implementa-
tion and dissemination of PrEP to individuals in our most
vulnerable communities. The findings from this study un-
derscore the importance of implementing clinical guidelines
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for the provision of PrEP, which would include monitoring
side effects and adherence, as well as the provisions of on-
going HIV testing and sexual health counseling.
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