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Abstract

Background: Awareness of pre-exposure prophylaxis (PrEP) for HIV prevention is increasing, but little is known about the
functional knowledge of PrEP and itsimpact on willingnessto use PrEP.

Objective: The objective of this study was to assess the functional knowledge of PrEP among a sample of gay, bisexual, and
other men who have sex with men (MSM) participating in a Web-based survey of sexually active MSM.

Methods: Men at least 18 years old, residing in the United States, and reporting sex with aman in the previous 6 months were
recruited through social networking websites. PrEP functional knowledge included the following 4 questions (1) efficacy of
consistent PrEP use, (2) inconsistent PrEP use and effectiveness, (3) PrEP and condom use, and (4) effectiveness at reducing
sexually transmitted infections (ST1s). Ordinal logistic regression was used to identify respondent characteristics associated with
PrEP functional knowledge. In a subsample of participants responding to HIV prevention questions, we compared willingness
to use PrEP by response to PrEP functional knowledge using logistic regression analysis adjusted for age, race and ethnicity, and
education level.

Results: Among 573 respondents, PrEP knowledge was high regarding adherence (488/573, 85.2%), condom use (532/573,
92.8%), and STls (480/573, 83.8%), but only 252/573 (44.0%) identified the correct efficacy. Lower functional PrEP knowledge
was associated with minority race/ethnicity (P=.005), lower education (P=.01), and not having an HIV test in the past year (P=.02).
Higher PrEP knowledge was associated with willingnessto use PrEP (P=.009). Younger age was hot associated with higher PrEP
functional knowledge or willingness to use PrEP.

Conclusions: PrEP knowledge was generally high in our study, including condom use and consistent use but may be lacking
in higher risk MSM. The majority of respondents did not correctly identify PrEP efficacy with consistent use, which could impact
motivation to seek out PrEP for HIV prevention. Targeted messaging to increase PrEP knowledge may increase PrEP use.

(JMIR Public Health Surveill 2018;4(1):€13) doi: 10.2196/publichealth.8089
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Introduction

Since the release of clinical trials showing high efficacy of
pre-exposure prophylaxis (PrEP) for preventing HIV acquisition
[1-3] and the Food and Drug Administration (FDA) approval
of Truvada for PrEP [4], increased evidence from PrEP
demonstration projects show PrEP to be a robust addition to
existing HIV prevention tools for reducing HIV acquisition in
high-risk populations, such as sexually active men who have
sex with men (MSM) [5-7]. Studies have found that consistent
PrEP use is associated with high reduction in HIV acquisition,
including reductions in HIV risk up to 92% among those with
high adherence to daily pill regimen [2,8,9]. In addition,
modeling data indicate increased PrEP coverage among MSM
would result in a significant and sustained reduction in HIV
prevalence in the United States [10]. The Centers for Disease
Control and Prevention (CDC) have released guidelines for
PrEP use, with specific recommendations for high-risk MSM
[11].

Despite the proven efficacy of PrEP and recommendations for
PrEP use among MSM, use of PrEP has remained low among
priority populations at highest risk for HIV infection, including
sexually active MSM [12-16]. In the past 5 years, awareness of
PrEP for HIV prevention has been steadily increasing among
MSM, and recent data indicate that the majority of MSM have
heard of PrEP [13,15,17,18]. However, increased awareness of
PrEP has not trandated into high uptake of PrEP among M SM.
Recent studies have found PrEP use at less than 10% among
al MSM with lower rates among youth and racial/ethnic
minority MSM [15,19-23]. Multiple individua barriers to
scaling up PrEP have been identified, including concerns about
adverse effects, cost, and stigma[12,19,24].

Considerable efforts are in progress to identify and reduce
challenges in increasing PrEP coverage through targeted
prevention messaging. However, although awareness of PrEP
has been slowly but steadily increasing since the iPrEX study,
aclinical trial finding significant PrEP efficacy among MSM
[2], little is known about whether appropriate educational
messaging about PrEP is reaching highest risk MSM. Low and
inconsistent knowledge beyond general awareness of PrEP has
been suggested as a potential barrier to PrEP uptake, but it has
not been thoroughly assessed in relation to willingness to use
PrEP[14,23,25,26]. Although thereisincreasing attention paid
to the awareness of PrEP among MSM, thereisrelatively little
attention paid to the presence of functional knowledge that is
needed to use PrEP effectively. Functional knowledge includes
knowledge around the efficacy of PrEP, the need to take PrEP
consistently, the recommendation to use condoms while taking
PrEP, and that PrEP does not reduce the transmission of sexually
transmitted infections (ST1s). Studiesfrom other HIV prevention
strategies, including male circumcision, condom use, and HIV
testing, have found that level of knowledge is associated with
increased willingness and uptake of theseinterventions[27-29],
suggesting that knowledge beyond basic awareness of PrEP
could impact willingness to use PrEP. Although understanding
the proportion of MSM who have heard of PrEP will likely
inform an understanding of awareness, an assessment of the
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levels of functiona knowledge may have more utility for
understanding whether PrEP messaging is being absorbed by
MSM. Thus, we sought to assess functional knowledge of PrEPR,
including efficacy, consistency, impact on STIs, and condom
use, among aWeb-based sample of predominantly white, college
educated, sexually active MSM participating in a Web-based
survey of HIV knowledge and priorities.

Methods

Study Population

The Prioritizing U survey was conducted in August and
September 2015 to collect cross-sectional, self-reported data
on HIV knowledge, prevention, and priorities among gay,
bisexual, and other MSM. The survey and data collection
methods have been previously described [30]. Briefly, study
participants were recruited through convenience sampling
methods using We-based banner adverti sements posted on socia
media targeting user profiles matching the study eligibility
criteria. Men who clicked on the Webpage link were directed
to an introductory page and given a brief screening
guestionnaire. Men were eligible for the survey if they reported
being 18 years of age or older, identified asmale, resided in the
United States, and reported sex with aman in the past 6 months.
Participants who completed the consent page and were eligible
to participate completed a self-administered, confidential
Web-based survey. In total, 2241 men were screened eligible
and completed the survey. The study was approved by the
University of Michigan Institutional Review Board. No
monetary incentives were provided to the participants.

The survey included questions on demographics (eg, age, race
and ethnicity, education, income, and employment), sexual
behavior with male and female partners in the past 3 months,
and HIV testing history. Participants were also asked a series
of multiple-choice knowledge questions about HIV infection
and prevention developed by the research team and adapted
from previous surveys conducted in multiple populations
[31,32], including questions from the stable and internally
consistent HIV Knowledge Scale [33]. The HIV knowledge
guestions also included the following 4 questions about PrEP:
(1) percent reduction in acquiring HIV through consistent use
of PrER, (2) decreased effectiveness of PrEP with inconsistent
use, (3) continued use of condoms recommended for people
using PrER, and (4) PrEP does not help prevent other STIs
(Figure 1). Additionaly, participants were given alist of HIV
prevention methods, including PrEP, and asked if they knew
about, have used, or would use each method. However,
substantialy fewer participants responded tothe HIV prevention
guestions. The prevention questions were presented at the end
of the survey, and athough we do not have information to
explain the low response for these questions, survey fatigue or
survey formatting could be possible reasons that participants
did not complete the full survey. We wanted to assess the
relationship between functional PrEP knowledge and willingness
to use PrEP; thus, al analyses of willingness to use PrEP
included only those respondents that responded to the HIV
prevention questions.
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Figure 1. Pre-exposure prophylaxis (PrEP) functional knowledge questions, Prioritizing U, 2015.

Q5.10 Truvada as pre-exposure prophylaxis (PrEP) (i.e. the use of antiretroviral medications
among HIV-negative individuals to help prevent HIV from establishing infection once inside the
body) has been shown to reduce the risk of acquiring HIV among those who consistently took

the drug as prescribed by what percent?
Q 23(1)
Q 47 (2)
Q 64 (3)
Q 92 (4)

Q5.11 Inconsistent use of Truvada as PrEP does what to its effectiveness?

QO Decreases effectiveness (1)
O Nothing (2)
Q Increases effectiveness (3)

@5.12 Which of the following is true about using Truvada as PrEP and condom use?
O People using PrEP are not recommended to continue using condoms (1)

QO People using PrEP have to use condoms in order for the drug to be effective (2)
Q People using PrEP are recommended to continue using condoms (3)

Q5.13 Which of the following is true about using Truvada as PrEP and other sexually
transmitted infections (i.e. chlamydia, gonorrhea, syphilis)?

Q Using PrEP helps prevent other sexually transmitted infections (1)

Q Using PrEP does not help prevent other sexually transmitted infections (2)

QO Using PrEP increases the risk for acquiring other sexually transmitted infections (3)

Statistical Analysis

For this analysis, we included only participants who
self-reported HIV status as negative or unknown, had anal sex
with amale partner in the past 3 months, and responded to PrEP
knowledge questions. We excluded participants that did not
provide their actual age (the screened questionnaire only
confirmed age>18 yearsold). The smaller subset that completed
the HIV prevention questions was compared with the larger
cohort using chi-square test statistics. PrEP knowledge was
defined as the proportion of each PrEP question correctly
answered and an ordinal PrEP score calculated by the total
number of correct responses.

We assessed PrEP knowledge by demographic characteristics
(eg, age, race and ethnicity, education, and geographic region),
sexual risk behavior in the past 3 months (eg, condomless sex,
multiple male sex partners, and HIV status of primary male sex
partner), HIV testing history (eg, ever tested and tested in the
past 12 months), and interest in using PrEP (eg, have used and
would use). Associationswith PrEP knowledge were measured
for thefull sample and separately for younger respondents, aged
18-29 years, as this population is at particularly high risk for
HIV acquisition with lower PrEP uptake. We assessed individual
respondent characteristics to determine individual associations
with PrEP knowledge. Predictors found to be significantly
associ ated with PrEP knowledge at the P<.05 level in univariate
analyses were assessed in 2 multiple ordinal regression models
with testsfor proportional odds. The models were not found to
violate the proportional odds assumption. The regression
coefficientsin the multiple ordinal regression modelswere used
to examine the log-odds of higher PrEP knowledge score with
results expressed in terms of cumulative adjusted odds ratios
(adjOR) with 95% Cls. To assess willingness to use PrEP by
PrEP knowledge score, we included only participants that
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responded to the HIV prevention questions, including
willingness to use PrEP. We used a logistic regression model
adjusted for statistically significant predictors from univariate
analyses. We assessed the relationship between perceived
efficacy and willingnessto use PrEP using aCochran-Armitage
test for trend comparing responses to the efficacy knowledge
question by PrEP willingness. All analyses were conducted in
Statistical Analysis Software (SAS) version 9.4 (Cary, NC).

Results

Among 2241 €ligible participants with complete surveys, 80
(3.60%) were excluded for not providing their age. Of the
remaining, 2012 (93.10%) reported negative or unknown/never
tested HIV status, of which 970 (48.21%) reported at least 1
anal sex partner in the previous 3 months. Moreover, 573 out
of 970 (59.1%) completed al PrEP knowledge questions and
were included in this analysis. The median age of the study
participants was 43 years (range 18-86), with the majority
(375/573, 65.4%) 35 yearsor older (Table 1). Most participants
were white (80.5%), college educated (58.6%), and employed
full-time (77.5%). Study participants reported an average of 3
(range 1-200) anal sex partnersin the past 3 months, and most
(71.9%) had anal sex without a condom at least once. Current
PrEP use was reported among 11 (2.1%) participants.

Nearly half of the participants (280/573, 48.9%) responded to
HIV prevention questions (Table 1). Compared with participants
that did not respond to the HIV prevention questions, those that
responded to the HIV prevention questions were more likely to
be younger (<35 years, 41.4% vs 28.0%, P<.001), from the
South (42.1% vs 30.0%, P=.003), had multiple anal sex partners
in the past year (48.9% vs 35.8%, P=.02), and have been HIV
tested in the previous year (54.3% vs 49.2%, P=.004).
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Table 1. Characteristics of respondents, Prioritizing U survey, 2015.

Characteristics PrEP? knowledge question Prevention questions
respondents (N=573) respondents (N=280)
n (%) n (%)
Age (years)
18-24 101 (17.6) 62 (22.1)
25-34 97 (16.9) 54 (19.3)
35-44 71 (12.4) 32 (11.4)
45+ 304 (53.1) 132 (47.1)
Race
Black/African American 12 (2.1) 7(2.5)
Hispanic/Latino 68 (11.9) 34(12.1)
White 461 (80.5) 224 (80.0)
Other/multiple 31(5.4) 15(5.4)
Geographic region
Midwest 139 (24.3) 64 (22.9)
Northeast 105 (18.3) 40 (14.3)
South 206 (36.0) 118 (42.1)
West 112 (19.6) 53 (18.9)
Education
<High school or diploma/equivalent 40 (7.0 15(5.4)
Some college or technical degree 197 (34.4) 97 (34.6)
College degree or postgraduate 336 (58.6) 168 (60.0)
Employment
Full-time work 444 (77.5) 208 (74.3)
Part-time work 62 (10.8) 35(12.50
Unemployed/other 66 (11.5) 37(13.2)

Number of anal sex partnersin the past 3 months

1 331 (57.8) 143 (51.1)
2-4 157 (27.4) 83 (29.6)
5+ 85 (14.8) 54 (19.3)

Any condomless anal sex in the past 3 months

Yes 412 (71.9) 210 (75.0

No 126 (22.0) 55 (19.6)
Condomless anal sex with nonprimary partner in the past 3 months

Yes 158 (27.6) 102 (36.4)

No 415 (72.4) 178 (63.6)

Morerecent HIV test

Within the past year 315 (55.0) 171 (61.1)
>1 year ago 198 (34.6) 85 (30.4)
Never/not sure when last tested 60 (10.5) 24 (8.6)

8PrEP: pre-exposure prophylaxis.
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Figure 2. The percentage distribution of correct responses to pre-exposure prophylaxis (PrEP) functional knowledge questions by all respondents and
respondents reporting current PrEP use, Prioritizing U, 2015. The percentage distribution of correct responses by full sample of respondents (orange)
and by respondents reporting current PrEP use (blue), and percentage of correct responses for the four PrEP knowledge questions, percentage with any
of the four PrEP knowledge questions, and percentage of respondents with correct responses for all four PrEP knowledge questions.

Consistent use of PrEP reduces HIV risk by 92%

Inconsistent PrEP use decreases effectiveness

People using PrEF are recommended to continue
using condoms

Using PrEP does not help prevent other sexually
transmitted infection

Any correct response

All correct responses

0

B All respondents (n=573)

The majority of respondents identified the correct response to
3 of the4 PrEP knowledge questions: (1) inconsistent PrEP use
decreases effectiveness (85.2%), (2) people using PrEP are
recommended to continue using condoms (92.8%), and (3) PrEP
does not prevent other STIs (83.8%). Less than half of the
respondents correctly identified the percent reduction in HIV
risk with consistent PrEP use (252/573, 44.0%). Overal, 213
out of 573 (37.2%) correctly answered all 4 PrEP knowledge
questions, 224 out of 573 (39.1%) answered only 3 questions
correctly, 98 out of 573 (17.1%) answered only 2 correctly, 32
out of 573 (5.6%) answered only 1 correctly, and 6 out of 573
(1.1%) answered none of the questions correctly. Nearly all
current PrEP users (90.9%) answered al questions correctly
(Figure 2).

All responsesfor PrEP knowledge questions are shown in Table
2. Higher PrEP knowledge scoreswere found to be significantly
associated with having at least some college education (adjOR
3.11, 95% CI 1.71-5.65, P<.001), having an HIV test in the past
year (adjOR 2.14, 95% CI 1.54-2.98, P <.001), and reporting
condomless sex with anonprimary partner in the past 3 months
(adjOR 2.83, 95% Cl 1.71-4.68, P<.001). Respondentsreporting
nonwhite race/ethnicity were significantly more likely to have
lower PrEP knowledge scores (adjOR 0.56, 95% CI 0.34-0.84,
P=.005). Age, geographic region of residence, and number of
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male sex partners were not significantly associated with
correctly responding to PrEP knowledge questions. Among only
younger respondents, lower PrEP knowledge was only found
to be associated with nonwhite race/ethnicity (adjOR 0.26, 95%
Cl 0.10-0.71, P=.01).

Participants that responded to HIV prevention questions had a
significantly higher odds of correctly responding to PrEP
knowledge questions (adjOR 3.38, 95% CI 2.44-4.69, P<.001).
Willingness to use PrEP was significantly associated with
correct responses to PrEP knowledge questions (adjOR 1.62,
95% Cl 1.13-2.33, P=.009). Specificaly, correctly identifying
PrEP efficacy was significantly associated with those that would
use PrEP (adjOR 2.65, 95% CI 1.55-4.54 P<.001; Table 3).
Furthermore, we found a significant trend in willingness to use
PrEP by thelevel of efficacy selected by respondents, with those
that perceived the lowest efficacy reporting lower willingness
to use PrEP (chi-square P<.001). Younger respondents were
not significantly morelikely to report greater willingnessto use
PrEP. Among younger respondents, willingness to use PrEP
was associated with correct response to the PrEP efficacy
question (adjOR 4.95, 95% Cl 1.63-15.08, P=.003) and correctly
responding to all PrEP knowledge questions (adjOR 3.48, 95%
Cl 1.14-10.64, P=.02).
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Table 2. Distribution of responses for pre-exposure prophylaxis functional knowledge questions for all respondents and younger respondents (age
18-29 years), Prioritizing U survey, 2015.

Questions All respondents (N=573) Younger? respondents only (N=153)
n (%) n (%)

Consistent use of PrEP ° reduces HIV risk by what percent?

23 113 (19.7) 23(15.0)
47 116 (20.2) 42 (275)
64 92 (16.1) 30 (19.6)
gt 252 (44.0) 58 (37.9)

Inconsistent use of PrEP doeswhat to its effectiveness?

Decreases effectiveness® 488 (85.2) 130 (85.0)
Nothing 44(7.7) 11(7.2)
Increases effectiveness 41(7.2) 12 (7.8)

Which of the following istrue about using PrEP and condom use?

Not recommended to continue using condoms 13(2.3) 5(3.3)
Condoms are required for PrEP to be effective 28 (5.0) 10 (6.5)
Recommended to continue using condoms® 532 (92.8) 138(90.2)

Which of thefollowing istrue about using PrEP and other sTIs9?

PrEP helps prevent other STls 74 (12.91) 23(15.03)
Does not help prevent other STIsC 480 (83.9) 125(81.7)
Increasesrisk of STls 19 (3.3) 5(3.3)

3Age 18-29 years.

bprEP: pre-exposure prophylaxis.
Correct response.

dsTIs: sexually transmitted infections.
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Table 3. Association between correct pre-exposure prophylaxis (PrEP) functional knowledge responses and willingness to use PrEP by each PrEP
functional knowledge question and correct responses to all PrEP knowledge questions, Prioritizing U survey, 2015.

Questions Would use PrEP? n (%) adjORP (95% CI)©
Yes (N=204) No (N=80)

Consistent use of PrEP reducesHIV risk by 92%
Correct 126 (61.8) 31(38.8 2.65 (1.55-4.54)
Incorrect 78 (38.2) 49 (61.3)

Inconsistent PrEP use decr eases effectiveness
Correct 183 (90.2) 70 (87.5) 0.52 (0.07-3.91)
Incorrect 20(9.9) 10 (12.5)

People using PrEP arerecommended to continue using condoms
Correct 200 (98.5) 78 (97.5) 1.50 (0.07-31.06)
Incorrect 3(1.5) 2(2.5)

Using PrEP does not help prevent other STisd
Correct 184 (92.0) 73(91.3) 1.55 (0.37-6.45)
Incorrect 16 (8.0) 7(8.8)

Responded correctly to all PrEP knowledge questions
Correct 106 (52.0) 27(33.8) 3.48(1.14-10.64)
Incorrect 98 (48.0) 53 (66.3)

3PrEP: pre-exposure prophylaxis.

badjOR: adjusted odds ratio.

Cadjusted for age, race/ethnicity, and education
dsTIs: sexually transmitted infections

Discussion

Principal Findings

Understanding the role of PrEP in HIV prevention beyond
simple awareness may be critical in making informed decisions
to use PrEP. In our analysis, we found that higher functional
knowledge was associated with willingness to use PrEP among
asample of MSM participating in a Web-based survey of HIV
knowledge and priorities. We found respondentsto be generally
knowledgeable about PrEP, athough knowledge was higher
among white, college-educated MSM. Lower awareness of PrEP
has been found, in previous studies, to be associated with
younger age, lower education, and racial/ethnic minorities
[21,34] and is consistent with our findings of lower knowledge
of PrEP among racid/ethnic minority and |lower-educated MSM.
Additionally, we found PrEP knowledge to be lower among
those who had not had an HIV test in the past year, suggesting
alack of opportunity to learn more about PrEP through routine
testing and counseling. Studies have found lower PrEP
knowledge among primary care physicians compared with HIV
speciaiststhat may limit opportunitiesfor MSM to learn about
and receive PrEP, particularly among M SM not aready engaged
in HIV prevention [35-39].

Perceptions of PrEP effectiveness and understanding of how
PrEP fits into sexual risk behavior is necessary to increase
interest in using PrEP. In general, the majority of respondents
successfully answered 3 of the 4 PrEP knowledge questions:

http://publichealth.jmir.org/2018/1/e13/

inconsistent PrEP use decreases effectiveness in preventing
HIV, continued condom use isrecommended when using PrEPR,
and PrEP does not prevent other STIs. However, less than half
of the respondents correctly selected the correct percent
reductionin HIV risk with consistent PrEP use. Communicating
information about PrEP is challenging due to the ongoing studies
exploring alternative regimens and drug options. The
effectiveness of PrEP among MSM may be the most difficult
toarticulatein HIV prevention messaging dueto the seemingly
discrepant results from PrEP clinical trials and demonstration
projects. Efficacy results from PrEP clinical trials ranged from
futility to 75%, with additional results ashigh as 92% in iPrEX
among adherent participants [40]. Furthermore, the
misinformation and misinterpretation of efficacy may lead to
lower understanding of individual PrEP effectiveness [26,41].
The low proportion of correct responses to efficacy with
consistent PrEP use may be the result of the varying data and
interpretations of findings from multiple PrEP studies. We found
that perceptions of PrEP efficacy were associated with
willingness to use PrEP, suggesting a critical importance of
effectively messaging PrEP efficacy to increase uptake.

We found that most respondents knew the importance of using
PrEP consistently and continued condom use with PrEP based
on CDC recommendations[11]. However, itisnot clear if these
recommendations are trand ated into practiceamong MSM using
PrEP. Adherence to daily PrEP regimensis a primary concern
of health care providers [42-44], and low retention in PrEP
programsis associated with HIV acquisition [45]. Resultsfrom
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iPrEX and other clinical trials showed a dramatic decrease in
PrEP efficacy with adherence of less than 80% across all
populations, leading to guidelinesfor PrEP for HIV prevention
in addition to other prevention methods [2,11]. Furthermore,
data from recent studies show an increase in condomless sex
among MSM since PrEP implementation was initiated,
particularly among MSM using PrEP, although it is unclear if
thistrendisthedirect result of theintroduction of PrEP[13,46].
Wefound higher sexual risk, measured by condomless sex with
a nonprimary male partner, to be associated with higher PrEP
knowledge. If higher knowledge is consistent with increased
PrEP use, then our findings are consistent with other studies
showing higher PrEP use among MSM engaged in higher risk
sexual activity and higher perception of HIV risk [13,47,48].
In our subgroup analysis, willingness to use PrEP was
significantly associated with higher PrEP knowledge, although
the sample was too small to make adequate comparisons by
sexual risk behavior. This finding is important in illustrating
the need of adequate and appropriate communication of PrEP
information to high-risk MSM.

Participants in our study were generally aware of the need for
continued condom use and that PrEP does not decrease risk of
STls. Increasesin STIs have recently been noted among M SM
PrEP usersin clinical trials and PrEP demonstration projects,
indicating potential risk compensation associated with PrEP
use through reduction in condom usage [49,50]. However, in a
recent systematic review, Freeborn and Portillo did not find
conclusive data that PrEP users engage in increased sexual risk
behavior and rates of STls did not significantly increase [51].
Furthermore, the benefit of PrEP in HIV risk reduction seems
to outweigh moderate increases in risk compensation among
MSM [52]. PrEP should continue to be seen asacomplementary
risk reduction tool a ong with condomsand routine HIV testing.

Willingnessto use PrEP was significantly associated with higher
PrEP functional knowledge among MSM participating in our
study. This is consistent with previous studies finding an
association between PrEP awareness and willingness to use
PrEP[53]. However, PrEP awareness and knowledgeisasingle
factor in a host of indicators for PrEP use, and increasing
functional knowledge about PrEP is not a sufficient strategy for
increasing PrEP uptake among MSM [54]. Unwillingness to
use PrEP has been found to be associated with concerns about
side effects, accessto health care, and HIV-rel ated stigma across
multiple populations of MSM [19,20,55-57]. Addressing
concerns about PrEP and reducing barriers to PrEP access may
be more critical to motivating PrER, particularly in populations
where general PrEP awarenessis aready high.

Limitations

We acknowledge several limitationsto our study. First, we used
aconvenience sampling method with recruitment through online
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social media; thus, our sampleis not representative of MSM or
specifically high-risk MSM. Our sample was older, primarily
white and college educated and does not reflect the highest risk
MSM, specifically young and race/ethnic minority MSM. PrEP
awareness and use have been shown to be higher among ol der
white MSM [21,23,58], and our study shows lower PrEP
knowledge among nonwhite and lower educated MSM,
suggesting a need for targeted messaging to highest risk MSM.
However, wefound no significant differencein PrEPfunctional
knowledge by age, and younger respondents reported a higher
proportion of willingnessto use PrEP. Further research is needed
to understand perceptions and interpretations of PreP
information among young and racial/ethnic minority MSM.
Second, our analysis of willingnessto use PrEP was limited to
a subgroup of respondents that answered questions about HIV
prevention. We do not have information to explain the
substantial drop in responses to the HIV prevention questions,
although the survey was long and participants may have felt
survey fatigue by the time they were presented with these
questions. Thus, due to smaller sample sizes, we were not able
to make more detailed comparisons among MSM willing and
not willing to use PrEP. Third, we did not collect information
on where respondents heard/learned information about PrEP
that would be useful in exploring opportunities for increasing
messaging about PrEP and HIV prevention to MSM. Finally,
although we tested the survey with a panel of volunteers, we
do not have data to determine if the PrEP knowledge questions
werefully understood by the study participants, particul arly the
PrEP efficacy question. We recognize that the questions may
have been more challenging to participantswith little or no prior
knowledge about PrEP and recommend additional testing of
these questions before use in future assessments of PrEP
knowledge.

Conclusions

Despite these limitations, our findings provide additional
information to increasing data on PrEP perceptions and
intentions among MSM. Prioritization of PrEP to highest risk
populations optimizes the impact of PrEP in reducing HIV
infections [6,47,59]. However, to increase PrEP coverage, it is
imperative to increase knowledge and acceptance of PrEP
among targeted populations through increased education and
messaging at the individual, provider, and community level
[60,61]. Furthermore, additional research is needed to create
more effective messaging tools for increasing PrEP knowledge
and acceptability among MSM through community outreach,
public health campaigns, and provider participation [54,61].
Our findings show that PrEP functional knowledgeisgenerally
high, although not consistent acrossall demographics of MSM.
More data are needed to determineif PrEP knowledgetranslates
to motivation to use and retention in PrEP.
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Abbreviations

adjOR: adjusted odds ratios

CDC: Centersfor Disease Control and Prevention
FDA: Food and Drug Administration

MSM: men who have sex with men

PrEP: pre-exposure prophylaxis

STls: sexualy transmitted infections
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