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Abstract To date, little data on pre-exposure prophylaxis
(PrEP) users outside of the clinical trial setting are avail-
able. A repeated cross-sectional survey of one of the largest
social and sexual networking websites for men who have
sex with men (MSM) in the United States was conducted in
August 2013 (Wave 1) and January 2014 (Wave 2). Mul-
tivariable logistic regression models were used to assess
factors associated with having heard of and having taken
post-exposure prophylaxis (PEP) and PrEP in Wave 1
(N = 4043) and Wave 2 (N = 2737) separately. In Wave
1, 147 (3.6 %) and 61 (1.5 %) reported using PEP and
PrEP, respectively, compared to 119 (4.4 %) and 62
(2.3 %) in Wave 2. Higher-risk sexual behaviors were
associated with having taken PEP and PrEP, and previous
PEP use was associated with having taken PrEP. Under-
standing factors that are associated with early use of PrEP
may help inform wider utilization of PrEP by at risk MSM.
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Introduction

In the United States, there are nearly 50,000 new cases of
HIV every year [1] and men who have sex with men
(MSM) continue to bear a disproportionate burden of the
epidemic, accounting for more than 60 % of new HIV
infections in the United States [1]. MSM are at increased
risk for HIV acquisition for reasons at multiple levels [2].
These levels include individual (e.g., higher per-contact
probability of HIV transmission during anal intercourse, as
compared to other sexual behaviors), social (e.g., social
stigma, which is thought to lead to internalized homo-
phobia, potentially leading to depression and/or substance
use, affecting self-protective behaviors such as condom use
or medication adherence), and structural (e.g., social
sanctions leading to delays in seeking health services) [2—
5]. To reduce HIV incidence among MSM, new interven-
tions will need to address the diversity of factors that place
individuals at higher risk of HIV acquisition.

Several recent trials have demonstrated the efficacy of
oral tenofovir—emtricitabine (TDF/FTC) for pre-exposure
prophylaxis (PrEP) in MSM in reducing HIV acquisition [6—
9]. Post-exposure prophylaxis (PEP) is another antiretroviral
chemoprophylaxis strategy that consists of a 28-day regimen
of antiretrovirals taken following potential exposure to HIV
[10]. Although no randomized trials have been done,
observational studies have suggested that PEP is also
effective in preventing HIV infection, if individuals are able
to identify high risk exposures and seek care within 72 h
[11]. To date, several studies in diverse geographic locations
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have demonstrated that MSM have some interest in, and
willingness to, use PrEP [12-17]. However, other studies
have shown low community awareness and limited interest
in using PrEP, particularly among those who may be at
greatest risk [18, 19]. Utilization of both PEP and PrEP
remains limited [20, 21].

Although a number of studies have considered theoret-
ical interest in PrEP [12-14, 17-19, 22-26] to date very
few studies have considered actual use of PrEP outside of
clinical trial settings. Determination of factors associated
with real-world PrEP use is essential to understand how
best to allow those at greatest risk to access it. To address
this gap in the literature, we conducted online surveys at
two timepoints to assess awareness and uptake of both PEP
and PrEP for HIV prevention among MSM in the United
States. We hypothesized that while utilization of PEP and
PrEP would be low, it would increase between the two time
points. Determination of factors associated with PEP and
PrEP awareness and use over time may help guide imple-
mentation efforts.

Methods
Participants and Procedures

In August 2013 and January 2014, an anonymous, repe-
ated cross-section online survey of members of one of the
largest Internet sites for MSM seeking partners in the
United States was conducted. An email recruitment
message was sent to all users of the site who resided in the
United States at the time of the study, including a
description of the study purpose which included a
hyperlink to the study website. Upon visiting the study
website, individuals were directed to a more detailed
description of study procedures and, if interested, were
offered the study consent form and then to the study
questionnaire. Participants were eligible for the study if
they were HIV-uninfected (by self-report) and were over
18 years of age. Two administration options were offered,
one through a desktop computer and one via mobile
phone. The mobile phone version of the survey was
shorter, and did not include some measures, such as some
of the questions regarding access to providers (i.e., if
participants had a primary care provider) and insurance
status.

The study was approved by the local Institutional
Review Board. No incentives were provided for partici-
pation in this survey.
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Measures
PEP and PrEP

Participants were asked if they had ever heard about PEP,
defined as medication taken by mouth AFTER a sexual
encounter when the participant believed they may have
been exposed to HIV, and PrEP, defined as medication
taken by mouth BEFORE a sexual encounter as protection
against HIV. They were also asked if they had either taken
PEP and/or PrEP.

Sexual Behaviors and HIV Risk

Participants were asked how many male sexual partners
they had had in the previous 3 months and how many of
these partners were anonymous (i.e., met in a public
cruising area or bathhouse, or knew for less than 12 h
before having sex). Participants were also asked about the
numbers of partners with whom they had condomless
insertive or receptive anal sex, how many partners told the
participant they were HIV-infected, HIV-uninfected, or of
unknown HIV serostatus. Participants were also asked to
self-report their perceived risk of contracting HIV on a
scale of 1-10, with 1 being no risk, and 10 being the
highest risk. Participants were also asked if they had ever
been diagnosed with chlamydia, gonorrhea, genital herpes,
or syphilis.

Healthcare Access/Utilization

Participants were asked about their health insurance status,
which was coded as no insurance, private insurance,
Medicaid, Medicare, Tricare/Champus, VA coverage, and
other or unknown insurance status.

Demographics

Participants were asked to report their age, sexual orien-
tation (bisexual, heterosexual/straight, gay), education
status (coded as college graduate or above versus less than
college graduate), annual income (coded as <$6000, $6000
to $11,999, $12,000 to $17,999, $18,000 to $23,999,
$24,000 to $29,999, $30,000 to $59,999, and $60,000 or
above). Region of residence was determined by asking
participants for the zipcode of their current residence, and
then coding region of residence as New England, Mideast,
Great Lakes, Plains, Southeast, Southwest, Rocky Moun-
tain, and Far West.
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Statistical Analysis

Frequencies for descriptive characteristics were calculated
with medians and interquartile ranges (IQR) for continuous
variables and proportions for categorical variables. Bivariate
logistic regression models were built to assess the associa-
tion between all independent variables and each of 4
dependent variables: (1) heard of PEP; (2) heard of PrEP; (3)
ever used PEP; and (4) ever used PrEP. Multivariable
logistic regression models were run for each dependent
variable of interest, containing all variables included in the
bivariate analysis regardless of their statistical significance
at the bivariate level. This model building approach was
chosen to avoid overestimation of effect estimates in models
that require statistical significance at the bivariate level for
entry into the multivariable model [27]. Due to the com-
pletely anonymous nature of the survey, we were unable to
link individual responses between Waves 1 and 2. Models
for Waves 1 and 2 were run separately, to assess any dif-
ferences in factors associated with dependent variables
between the two waves. Since not all measures of interest
were included in the mobile administration of the survey in
Wave 1, two multivariable models for each outcome were
run. The first model contained all independent variables that
were included in both survey modalities, as well as an
indicator variable for survey modality (desktop versus
mobile phone). The second model was restricted to the
desktop administration only, and included health insurance
status, which was not collected in the mobile phone version
of the survey. Finally, logistic regression models were run to
assess factors associated with taking the desktop version of
the survey versus the mobile version. An alpha level of
<0.05 was considered significant. A complete-case analysis
was conducted. All analyses were conducted in Stata 13.1
(StataCorp, College Station, TX).

Results
Descriptive Characteristics

Of 99,694 (Wave 1) and 83,343 (Wave 2) emails that were
opened, 15,405 (15.5 %, Wave 1) and 9405 (11.3 %, Wave
2) individuals clicked through to the survey, and 9179
(59.6 %) in Wave 1 and 6109 (64.9 %) in Wave 2 started
the survey. A total of 4043 (44.0 %) in Wave 1 and 2737
(44.8 %) in Wave 2 completed all questions without
missing data, representing the analytic sample. Table 1
lists frequencies of descriptive statistics by survey wave.
Median age was 43 years old in Wave 1 compared to 45 in
Wave 2, and 79.1 % identified as gay in Wave 1 compared
to 82.1 % in Wave 2. More than two-thirds (67.8 % in
Wave 1 and 70.0 % in Wave 2) of the sample were college

graduates, and most (85.9 % in Wave | and 87.4 % in
Wave 2) of the sample had health insurance. Approxi-
mately one-third of the samples in both waves reported
having been previously diagnosed with an STI. In Wave 1,
of 4043 participants, 1728 (42.7 %) reported having heard
of PEP, 1224 (30.3 %) reported having heard of PrEP, 147
(3.6 %) reported having used PEP, and 61 (1.5 %) reported
having used PrEP. In Wave 2, of 2737 participants, 1472
(53.8 %) reported having heard of PEP, 1326 (48.5 %) had
heard of PrEP, 119 (4.4 %) had used PEP, and 62 (2.3 %)
had used PrEP.

Accessing PEP and PrEP

Table 2 lists locations where individuals have obtained
PEP or PrEP in Waves 1 and 2 for individuals who pro-
vided this information. Participants most frequently
obtained PEP and PrEP from their primary care providers,
followed by other healthcare providers. A small proportion
of individuals obtained PEP and/or PrEP from friends, the
Internet, and/or sexual partners.

Awareness of PEP

Table 3 lists the results of multivariable models assessing
factors associated with having heard of PEP in Waves 1
and 2. In Wave 1, factors significantly associated with
having heard of PEP in multivariable models included
younger age (aOR 0.98 per 1-year increase in age, 95 % CI
0.98-0.99), gay identity (aOR 2.53, 95 % CI 2.11-2.03),
higher education (aOR 1.95, 95 % CI 1.66-2.29), highest
income level ($60,000+/year versus <$6000/year, aOR
1.65, 95 % CI 1.17-2.32), previous diagnosis with an STI
(aOR 1.47, 95 % CI 1.27-1.70), and increased number of
male sexual partners (aOR 1.01 per additional partner,
95 % CI 1.00-1.02). Living in the Great Lakes, Plains,
Southeast, Southwest, and Rocky Mountain geographic
areas was associated with decreased odds of having heard
of PEP. In Wave 2, individuals identifying as white/Cau-
casian, African American/Black, Asian, and Native
American (compared to any other racial identity) had
increased odds of having heard of PEP and only individuals
in the Plains region had decreased odds of having heard of
PEP. In Wave 2, individuals who had engaged in con-
domless anal sex in the previous 3 months had decreased
odds of having heard of PEP (aOR 0.82, 95 % CI
0.68-0.99). All other associations were similar in magni-
tude and direction between the two waves.

Experience with PEP

Younger age (aOR 0.97 per 1-year increase in age, 95 %
CI 0.96-0.99), gay identity (aOR 295, 95 % CI
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Table 1 Descriptive statistics for study sample, Wave 1 and Wave 2

Wave 1 Wave 2
N = 4043 N = 2737
Age (years; median, IQR) 43 (32-52) 45 (34-53)

Gender/sexual identity®
Homosexual/gay
Bisexual
Heterosexual/straight

Ethnicity®
Caucasian/white
African American/black
Hispanic/Latino/Chicano
Asian/Asian American/Pacific Islander
Native American/American Indian

Multiracial

College graduate or above (versus less than college education)

Annual income (pre-tax)
<$6000
$6000-$11,999
$12,000-$17,999
$18,000-$23,999
$24,000-$29,999
$30,000-$59,999
$60,000-+
Any health insurance (N = 2804 in Wave 1)
Country region®
New England
Mideast
Great Lakes
Plains
Southeast
Southwest
Rocky Mountain
Far West
Ever diagnosed with an STI®

Number of male sexual partners in past 3 months (median, IQR)
Any condomless anal sex in past 3 months (insertive or receptive)

Any anonymous partners in past 3 months

Self-perceived risk of HIV (median, IQR of scale of 1-10; 1 = no risk, 10 = high risk)

Aware of PEP
Aware of PrEP
Used PEP
Used PrEP

3198 (79.1 %)
854 (21.1 %)
87 (2.2 %)

3441 (85.1 %)
160 (4.0 %)
315 (7.8 %)
114 (2.8 %)
96 (2.4 %)
116 (2.9 %)
2741 (67.8 %)

199 (4.9 %)
192 (4.8 %)
201 (5.0 %)
249 (6.2 %)
291 (7.2 %)
1130 (28.0 %)
1781 (44.1 %)
2408 (85.9 %)

584 (14.4 %)
607 (15.0 %)
546 (13.5 %)
337 (8.3 %)
1021 (25.3 %)
331 (8.2 %)
172 (4.3 %)
445 (11.0 %)
1272 (31.5 %)
3 (2-6)

2457 (60.8 %)
2619 (64.8 %)
3 (2-5)

1728 (42.7 %)
1224 (30.3 %)
147 (3.6 %)
61 (1.5 %)

2047 (82.1 %)
548 (20.0 %)
54 (2.0 %)

2332 (85.2 %)
91 (3.3 %)
244 (8.9 %)
80 (2.9 %)

47 (1.7 %)

80 (2.9 %)
1917 (70.0 %)

133 (4.9 %)
103 (3.8 %)
148 (5.4 %)
160 (5.9 %)
189 (6.9 %)
793 (29.0 %)
1211 (44.3 %)
2392 (87.4 %)

424 (15.5 %)
415 (15.2 %)
394 (14.4 %)
209 (7.6 %)
652 (23.8 %)
230 (8.4 %)
114 (4.2 %)
299 (10.9 %)
923 (33.7 %)
4 (2-8)

2027 (74.1 %)
1905 (69.6 %)
3 (2-5)

1472 (53.8 %)
1326 (48.5 %)
119 (4.4 %)
62 (2.3 %)

* The question asked respondents to: “check all that apply” percentages may not add up to 100 %

® New England CT, ME, MA, NH, RI, VT; Mid-Atlantic DE; District of Columbia, MD, NJ, NY, PA; Great Lakes 1L, IN, MI, OH, WI; Plains
1A, KS, MN, MO, NE, ND, SD; Southeast AL, AR, FL, GA, KY, LA, MI, NC, SC, TN, VA, WV; Rocky CO, ID, MT, UT, WY; Far West AK,

CA, HI, NV, OR, WA

¢ Includes chlamydia, genital herpes, gonorrhea, and/or syphilis
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Table 2 Location where individuals obtained PEP or PrEP, Wave 1 and Wave 2

Wave 1 Wave 2
Location PEP (N = 173) PrEP (N = 65) PEP (N = 192) PrEP (N = 101)
Primary healthcare provider 97 (56.1 %) 35 (53.9 %) 100 (52.1 %) 67 (66.3 %)
Healthcare provider other than primary 70 (40.5 %) 18 (27.7 %) 87 (45.3 %) 31 (30.7 %)
Friend 10 (5.8 %) 6 (9.2 %) 6 (3.1 %) 1 (1.0 %)
Over the Internet 7 (4.1 %) 2 (3.1 %) 0 2 (2.0 %)
Sex partner 529 %) 2 3.1 %) 2 (1.0 %) 1 (1.0 %)

Participants could choose more than one answer; totals may not add up to 100 %

1.56-5.58), white/Caucasian versus all other race/ethnici-
ties (aOR 1.97, 95 % CI 1.01-3.85), African American
versus all other race/ethnicities (aOR 3.15, 95 % CI
1.30-7.62), and multiracial versus all other race/ethnicities
(aOR 2.55, 95 % CI 1.15-5.66) identity, higher education
(aOR 2.11, 95 % CI 1.29-3.46), history of diagnosis with
an STI (aOR 1.75, 95 % CI 1.23-2.49), increased number
of male sexual partners (aOR 1.02 per additional partner,
95 % CI 1.01-1.04), and anonymous partners in the pre-
vious 3 months (aOR 1.64, 95 % CI 1.04-2.59) were
associated with having ever taken PEP. Age, race/ethnicity,
and anonymous partners were not associated with ever
having taken PEP in Wave 2. All other associations were
similar in direction and magnitude.

Awareness of PrEP

Table 4 lists results of multivariable models assessing
factors associated with having heard of PrEP in Waves 1
and 2. In Wave 1, younger age (aOR 0.98, 95 % CI
0.97-0.98), gay identity (aOR 2.33, 95 % CI 1.89-2.86),
higher education (aOR 1.53, 95 % CI 1.29-1.83), higher
income ($60,000+/year versus <$6000/year; aOR 1.68,
95 % CI 1.15-2.46), previous diagnosis with an STI (aOR
1.51,95 % CI 1.30-1.77), increased number of male sexual
partners in the past 3 months (aOR 1.01 per additional
partner, 95 % CI 1.00-1.02), and having previously used
PEP (aOR 4.83, 95 % CI 2.37-7.12) were associated with
increased odds of having heard of PrEP. In Wave 2,
African American or multiracial identity was associated
with increased odds of having heard of PrEP. Other
associations were similar in magnitude and direction to
Wave 1.

Experience with PrEP

In Wave 1, higher education (aOR 2.50, 95 % CI
1.02-6.11), previous history of an STI (aOR 2.48, 95 % CI
1.37-4.51), number of male sexual partners in the previous
3 months (aOR 1.02, 95 % CI 1.01-1.05), and having used
PEP in the past (aOR 22.5, 95 % CI 12.4-40.9) were

associated with increased odds of having used PrEP. In
Wave 2, gay identity and history of STI were not associ-
ated with having taken PrEP. All other associations were
similar in magnitude and direction.

Discussion

In this analysis of an online sample of MSM in the United
States, we found suboptimal awareness and low utilization
of both PEP and PrEP soon after FDA approval of PrEP for
prevention of acquisition of HIV infection. The majority of
MSM who could benefit from PrEP were not using it.
Awareness and use increased between the two waves in
August 2013 and January 2014, however PrEP use and
awareness remained suboptimal in January 2014. Although
these two time points were relatively close together, the
availability and scale-up of PrEP programs in the United
States is changing rapidly. While PrEP has only recently
received FDA approval, PEP has been used for HIV pre-
vention for considerably longer [10]. Low rates of PEP
utilization suggest that, even if MSM are aware of PEP,
there may be difficulties in recognizing their high-risk
behaviors or knowing where to obtain it, since PEP entails
self-identification of a high-risk exposure and care-seeking
with 72 h for optimal chemo-protection. Structural or
interpersonal barriers, such as stigma and poverty, may
limit the ability of individuals to seek out timely care [28,
29]. Recurrent exposure to HIV and high HIV incidence
following the use of PEP has been documented, suggesting
that even if PEP is effective for a single exposure, addi-
tional interventions, such as PrEP, may be necessary to
curb HIV incidence [20, 30].

Prior use of PEP was associated with use of PrEP in both
survey waves. Individuals who become aware of and who
have accessed PEP may be more likely to utilize PrEP,
since they had prior experience with antiretrovirals for HIV
prevention. Participants who sought PEP may also have
been counseled by their providers about PrEP, which could
have facilitated the transition on to PrEP. This finding is
consistent with previous studies, which have demonstrated
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Table 3 Multivariable results from models assessing factors associated with having heard of and taken PEP

Heard of PEP Taken PEP

Wave 1 OR Wave 2 OR Wave 1 OR Wave 2 OR

(95 % CI) 95 % CI) 95 % CI) (95 % CI)

N = 4043 N = 2737 N = 4043 N = 2737
Age (years) 0.98 (0.98-0.99) 0.99 (0.98-1.00) 0.97 (0.96-0.99) NS
Gay sexual identity/orientation (versus any other) 2.53 (2.11-3.03) 1.60 (1.31-1.97) 2.95 (1.56-5.58) 4.94 (1.80-13.6)
Race/ethnicity® NS NS

Caucasian/white 1.81 (1.24-2.65) 1.97 (1.01-3.85)

African American/black
Hispanic/Latino/Chicano
Asian/Asian American/Pacific Islander
Native American/American Indian
Multiracial
College graduate or above (versus less than college education)
Annual income (pre-tax)
<$6000
$6000-$11,999
$12,000-$17,999
$18,000-$23,999
$24,000-$29,999
$30,000-$59,999
$60,000+
Country regionb
New England
Mideast
Great Lakes
Plains
Southeast
Southwest
Rocky Mountain
Far West
Ever diagnosed with an STI®
Number of male sexual partners in past 3 months

Any condomless anal sex in past 3 months (insertive or receptive)

Any anonymous partners in past 3 months
Mobile survey administration®
Any health insurance®

1.95 (1.66-2.29)
Ref

0.76 (0.49-1.19)
1.07 (0.69-1.65)
0.72 (0.47-1.11)
1.05 (0.70-1.57)
1.18 (0.84-1.65)
1.65 (1.17-2.32)

Ref

0.97 (0.76-1.23)
0.61 (0.47-0.79)
0.65 (0.49-0.87)
0.76 (0.61-0.95)
0.58 (0.43-0.77)
0.61 (0.42-0.88)
1.07 (0.82-1.40)
1.47 (1.27-1.70)
1.01 (1.00-1.02)
NS

NS

0.77 (0.66-0.90)

1.77 (1.03-3.06)
1.22 (0.82-1.82)
2.26 (1.26-4.05)
2.09 (1.09-3.99)
1.62 (0.95-2.77)
1.61 (1.34-1.94)
NS

Ref

0.78 (0.59-1.04)
0.82 (0.61-1.09)
0.68 (0.48-0.96)
0.78 (0.61-1.01)
0.91 (0.65-1.29)
0.75 (0.49-1.16)
1.07 (0.78-1.48)
1.85 (1.56-2.20)
1.04 (1.02-1.07)
0.82 (0.68-0.99)
NS

1.36 (1.05-1.75)

3.15 (1.30-7.62)
1.87 (0.95-3.69)
2.06 (0.80-5.28)
0.43 (0.09-2.18)
2.55 (1.15-5.66)
2.11 (1.29-3.46)
NS

NS

1.75 (1.23-2.49)
1.02 (1.01-1.04)
NS
1.64 (1.04-2.59)
NS

1.75 (1.04-2.96)
NS

NS

2.21 (1.48-3.30)
1.09 (1.05-1.13)
1.77 (1.03-3.07)
NS

NS

Bold values that were statistically significant in the multivariable analyses at the p < 0.05 level

NS not significant

Only significant results from multivariable analyses are presented in this table; refer to Supplementary Tables 1 and 3 for results of full

multivariable models and bivariate models
? Each race/ethnicity was included separately versus all others

® New England CT, ME, MA, NH, RI, VT; Mideast DE; District of Columbia, MD, NJ, NY, PA; Great Lakes IL, IN, MI, OH, WI; Plains 1A,
KS, MN, MO, NE, ND, SD; Southeast AL, AR, FL, GA, KY, LA, MI, NC, SC, TN, VA, WV, Rocky CO, ID, MT, UT, WY, Far West AK, CA,

HI, NV, OR, WA

¢ Includes chlamydia, genital herpes, gonorrhea, and/or syphilis

d Question was not asked in Wave 2

¢ Question was not asked in mobile administration of the survey
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Table 4 Multivariable results from models assessing factors associated with having heard of and taken PrEP

Heard of PrEP

Taken PrEP

Wave 1 OR (95 % CI) Wave 2 OR (95 % CI)

Wave 1 OR (95 % CI)

Wave 2 OR (95 % CI)

N = 4043 N = 2737 N = 4043 N = 2737
Age (years) 0.98 (0.97-0.98) 0.99 (0.98-1.00) NS 0.97 (0.94-1.00)
Gay sexual identity/orientation (versus any  2.33 (1.89-2.86) 1.39 (1.12-1.71) NS NS
other)
Race/ethnicity® NS 1.31 (0.90-1.91)
Caucasian/white 1.75 (1.01-3.01) NS NS

African American/black
Hispanic/Latino/Chicano

Asian/Asian American/Pacific Islander
Native American/American Indian
Multiracial

College graduate or above (versus less than
college education)

Annual income (pre-tax)
<$6000
$6000-$11,999
$12,000-$17,999
$18,000-$23,999
$24,000-$29,999
$30,000-$59,999
$60,000+

Country region®
New England
Mideast
Great Lakes
Plains
Southeast
Southwest
Rocky Mountain
Far West

Ever diagnosed with an STI®

Number of male sexual partners in past
3 months

Any condomless anal sex in past 3 months
(insertive or receptive)

Used PEP in the past
Mobile survey administration’

1.53 (1.29-1.83)

Ref

0.86 (0.53-1.42)
1.48 (0.93—2.36)
0.92 (0.58-1.48)
1.26 (0.81-1.96)
1.27 (0.87-1.86)
1.68 (1.15-2.46)

Ref

1.14 (0.88-1.47)
0.82 (0.63-1.08)
0.81 (0.59-1.10)
0.77 (0.61-0.97)
0.64 (0.46-0.88)
0.74 (0.50-1.11)
1.08 (0.82-1.43)
1.51 (1.30-1.77)
1.01 (1.00-1.02)

NS

4.83 (3.27-7.12)
0.72 (0.61-0.85)

0.95 (0.64—-1.41)
1.36 (0.78-2.37)
1.51 (0.81-2.84)
1.70 (1.00-2.89)

1.56 (1.30-1.89)

Ref

0.63 (0.37-1.10)
0.64 (0.39-1.05)
0.59 (0.36-0.96)
0.70 (0.44-1.13)
0.66 (0.44-1.00)
0.73 (0.48-1.11)
NS

1.93 (1.62-2.30)
1.04 (1.02-1.07)

NS

8.87 (4.57-17.2)

2.50 (1.02-6.11)

NS

NS

2.48 (1.37-4.51)
1.02 (1.01-1.05)

NS

22.5 (12.4-40.9)
NS

2.95 (1.26-6.88)

NS

NS

NS
1.09 (1.04-1.15)

3.67 (1.22-11.1)

31.5 (16.7-59.7)

Bold values that were statistically significant in the multivariable analyses at the p < 0.05 level

NS not significant

Only significant results from multivariable analyses are presented in this table; refer to Supplementary Tables 2 and 4 for results of full

multivariable models and bivariate models

? Each race/ethnicity was included separately versus all others

> New England CT, ME, MA, NH, RI, VT; Mideast DE; District of Columbia, MD, NJ, NY, PA; Great Lakes IL, IN, M1, OH, WI; Plains 1A,
KS, MN, MO, NE, ND, SD; Southeast AL, AR, FL, GA, KY, LA, MI, NC, SC, TN, VA, WV; Rocky CO, ID, MT, UT, WY; Far West AK, CA,

HI, NV, OR, WA

¢ Includes chlamydia, genital herpes, gonorrhea, and/or syphilis

9 Question was not asked in Wave 2
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that prior use of PEP by MSM was associated with intent to
use, and experience with, PrEP [15, 21]. These results
highlight that PEP users are a key population for consid-
eration for PrEP, particularly if they have accessed PrEP
more than once in a short period of time.

In this study, individuals with a history of STI diagnosis
had both more frequently heard of PEP and PrEP and used
PEP and PrEP. This finding may be reflecting that indi-
viduals who reported STIs may have increased health lit-
eracy and increased access to healthcare services, or
providers may have included counseling about PEP and
PrEP as a result of their STI diagnosis. Furthermore,
individuals screening for STIs have likely discussed sexual
behaviors with their healthcare providers, who may be
more likely to receive counseling about PEP and PrEP as
they may have discussed their sexual behaviors with pro-
viders. Studies have shown that asking about sexual ori-
entation and behaviors is acceptable to patients in
healthcare settings in the United States [31, 32]. Discussing
sexual health particularly in the context of primary care
may be especially important to curb the spread of HIV and
other STIs [32].

In addition to a history of STIs and recent condomless
anal sex, respondents who reported having anonymous sex
partners, increased number of sexual partners, and using
drugs during sex were more likely to have used PEP.
Current FDA and CDC guidelines for the use of PrEP
include guidelines based on higher-risk sexual behavior,
including having an increased number of partners and a
history of inconsistent condom use [33]. In the current
study, self-perceived risk of HIV was not associated with
increased PEP or PrEP use or awareness of either modality
in multivariable models. Awareness of HIV risk is essential
if individuals who might benefit are to initiate PEP and
PrEP. A previous study in Brazil demonstrated that HIV
seroconversions that occurred following non-occupational
PEP prescription were among individuals who chose not to
take PEP due to underestimation of their risk [11]. Coun-
seling patients on how to identify sexual risks and to
optimize their adherence to PEP or PrEP regimens will be
important to maximize effectiveness of these HIV pre-
vention interventions.

The results of this study highlight suboptimal use of PEP
and PrEP among MSM. Reasons for suboptimal use of PEP
and PrEP are likely related to awareness of the HIV pre-
vention strategies as well as factors such as cost [16].
Furthermore, both PEP and PrEP require discussing sexual
behaviors with healthcare providers. This may pose a
barrier to accessing both HIV prevention modalities, par-
ticularly in geographic areas with higher levels of social
stigma towards sexual minority populations [28]. Increas-
ing awareness of PEP and PrEP may increase uptake of
PEP and PrEP, but it is likely there are other barriers
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associated with low use of antiretroviral chemoprophy-
laxis. Future work should focus on identification of these
barriers and testing strategies to overcome them.

The results of this study must be interpreted in the
context of several limitations. This study was a conve-
nience sample recruited through an online social and sexual
networking website. Since data about individuals who did
not respond to the survey was not collected, it is unknown
the degree to which they differed from the responders,
which could potentially result in selection bias. There was
a large degree of attrition over the course of the survey, but
it was not dissimilar to that seen in other online samples of
MSM [14, 15]. The two waves of the survey were only
5 months apart, and with just two time points this analysis
may be limited in its ability to detect time trends in PrEP
use. However, PrEP use is changing rapidly in the United
States, so it is not implausible that use of PrEP would
change in this period of time. Study measures were col-
lected via self-report, which may introduce misclassifica-
tion was well as the potential for social desirability bias.
However, the anonymous nature of the survey may reduce
bias as compared to face-to-face survey interviewing.
Previous studies have demonstrated that audio computer-
assisted self-interviewing (ACASI) reduces bias compared
to face-to-face interviewing [34, 35]. However, studies
assessing bias in anonymous, online survey administration
compared to ACASI or face-to-face interviewing have yet
to be done. The sample was generally White and of high
socioeconomic status, which may not be generalizable to
the populations where HIV is spreading most rapidly in the
United States, like young Black and Latino MSM. Future
work should be done to assess barriers and facilitators to
PrEP uptake among younger MSM and MSM of color, who
bear the highest burden of HIV incidence in the United
States [1]. PrEP roll-out needs to be culturally tailored, so
that it can achieve optimal benefits for protection against
HIV, and such work is necessary for understanding how to
maximize PrEP effectiveness in the highest incidence
populations in the United States.

Despite these limitations, this study is an assessment of
PEP and PrEP attitudes and experience among the largest
sample of MSM in the United States studied to date, and
provides early evidence of factors associated with the use
of PrEP outside of a clinical trial. Findings demonstrate
suboptimal awareness of bio-behavioral HIV prevention
strategies, and low utilization of both PEP and PrEP.
Efforts to increase uptake of PEP and PrEP, given its
demonstration of high levels of PrEP efficacy for HIV
prevention for MSM [6] should focus on educating con-
sumers and providers about its benefits in preventing HIV
transmission. Further work is necessary to better under-
stand barriers and facilitators to obtaining and accessing
PEP and PrEP. The current study suggests that further work
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needs to be done in all these domains if PrEP implemen-
tation can play a role in decreasing HIV spread among
MSM.

Acknowledgments

We gratefully acknowledge the assistance of

Andrea Karis in the preparation of this manuscript and Gilead Sci-
ences for an unrestricted research grant to conduct this study.

References

10.

11.

12.

13.

. Prejean J, Song R, Hernandez A, et al. Estimated HIV

incidence in the United States, 2006-2009. PLoS One.

2011;6:e17502.

. Baral S, Logie CH, Grosso A, Wirtz AL, Beyrer C. Modified

social ecological model: a tool to guide the assessment of the
risks and risk contexts of HIV epidemics. BMC Public Health.
2013;13:482.

. Mayer KH, Wheeler DP, Bekker LG, et al. Overcoming biolog-

ical, behavioral, and structural vulnerabilities: new directions in
research to decrease HIV transmission in men who have sex with
men. J Acquir Immune Defic Syndr. 2013;63:S161-7.

. Logie CH, Newman PA, Chakrapani V, Shunmugam M. Adapt-

ing the minority stress model: associations between gender non-
conformity stigma, HIV-related stigma and depression among
men who have sex with men in South India. Soc Sci Med.
2012;74:1261-8.

. Oldenburg C, Biello KB, Colby D, et al. Stigma related to sex

work among men who engage in transactional sex with men in
Ho Chi Minh City, Vietnam. Int J Public Health. 2014;59:
833-40.

. Grant RM, Lama JR, Anderson PL, et al. Preexposure chemo-

prophylaxis for HIV prevention in men who have sex with men.
N Engl J Med. 2010;363:2587-99.

. Thigpen MC, Kebaabetswe PM, Paxton LA, et al. Antiretroviral

preexposure prophylaxis for heterosexual HIV transmission in
Botswana. N Engl J Med. 2012;367:423-34.

. Choopanya K, Martin M, Suntharasamai P, et al. Antiretroviral

prophylaxis for HIV infection in injecting drug users in Bangkok,
Thailand (the Bangkok Tenofovir Study): a randomised, double-
blind, placebo-controlled phase 3 trial. The Lancet.
2013;381:2083-90.

. Baeten JM, Donnell D, Ndase P, et al. Antiretroviral prophylaxis

for HIV prevention in heterosexual men and women. N Engl J
Med. 2012;367:399-410.

Smith DK, Grohskopf LA, Black RJ, et al. Antiretroviral post-
exposure prophylaxis after sexual, injection-drug use, or other
nonoccupational exposure to HIV in the United States. MMWR
Recomm Rep. 2005;54:1-20.

Schechter M, do Lago RF, Mendelson AB, et al. Behavioral
impact, acceptability, and HIV incidence among homosexual
men with access to postexposure chemoprophylaxis for HIV.
J Acquir Immune Defic Syndr. 2004;35:519-25.

Oldenburg CE, Biello KB, Colby D, et al. Engagement with peer
health educators is associated with willingness to use pre-expo-
sure prophylaxis among male sex workers in Ho Chi Minh City,
Vietnam. AIDS Patient Care STDs. 2014;28:109-12.

Zhang Y, Peng B, She Y, et al. Attitudes toward HIV pre-ex-
posure prophylaxis among men who have sex with men in
Western China. AIDS Patient Care STDs. 2013;27:137—41.

. Yang D, Chariyalertsak C, Wongthanee A, et al. Acceptability of

pre-exposure prophylaxis among men who have sex with men
and transgender women in Northern Thailand. PLoS One.
2013;8:e76650.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Aghaizu A, Mercey D, Copas A, Johnson AM, Hart G, Nardone
A. Who would use PrEP? Factors associated with intention to use
among MSM in London: a community survey. Sex Transm
Infect. 2012;89:207-11.

Golub SA, Gamarel KE, Rendina HJ, Surace A, Lelutiu-Wein-
berger CL. From efficacy to effectiveness: facilitators and barri-
ers to PrEP acceptability and motivations for adherence among
MSM and transgender women in New York City. AIDS Patient
Care STDs. 2013;27:248-54.

Galea JT, Kinsler JJ, Salazar X, et al. Acceptability of pre-ex-
posure prophylaxis as an HIV prevention strategy: barriers and
facilitators to pre-exposure prophylaxis uptake among at-risk
Peruvian populations. Int ] STD AIDS. 2011;22:256-62.

Saberi P, Gamarel KE, Neilands TB, et al. Ambiguity, ambiva-
lence, and apprehensions of taking HIV-1 pre-exposure prophy-
laxis among male couples in San Francisco: a mixed methods
study. PLoS One. 2012;7:e50061.

Galindo GR, Walker JNJ, Hazelton P, et al. Community member
perspectives from transgender women and men who have sex
with men on pre-exposure prophylaxis as an HIV prevention
strategy: implications for implementation. Implement Sci.
2012;7(1):116.

Jain S, Oldenburg CE, Mimiaga MJ, Mayer KH. Longitudinal
trends in HIV non-occupational post-exposure prophylaxis
(NPEP) use at a Boston community health center between 1997
and 2013. J Acquir Immune Defic Syndr. 2015;68:97-101.
Krakower DS, Mimiaga MJ, Rosenberger JG, et al. Limited
awareness and low immediate uptake of pre-exposure prophy-
laxis among men who have sex with men using an internet social
networking site. PLoS One. 2012;7:e33119.

Lorente N, Fugon L, Carrieri MP, et al. Acceptability of an “on-
demand” pre-exposure HIV prophylaxis trial among men who
have sex with men living in France. AIDS Care. 2012;24(4):
468-77. doi:10.1080/09540121.2011.626394.

Peinado J, Lama JR, Galea JT, et al. Acceptability of oral versus
rectal HIV preexposure prophylaxis among men who have sex
with men and transgender women in Peru. J Int Assoc Provid
AIDS Care. 2013;12:278-83.

Young I, Li J, McDaid L. Awareness and willingness to use HIV
pre-exposure prophylaxis amongst gay and bisexual men in
Scotland: implications for biomedical HIV prevention. PLoS
One. 2013;8:e64038.

Young I, McDaid L. How acceptable are antiretrovirals for the
prevention of sexually transmitted HIV?: a review of research on
the acceptability of oral pre-exposure prophylaxis and treatment
as prevention. AIDS Behav. 2013. doi:10.1007/s10461-013-
0560-7.

Van der Elst EM, Mbogua J, Operario D, et al. High acceptability
of HIV pre-exposure prophylaxis but challenges in adherence and
use: qualitative insights from a phase I trial of intermittent and
daily PrEP in at-risk populations in Kenya. AIDS Behav.
2012;17:2162-72.

Steyerberg EW. Clinical prediction models: a practical approach
to development, validation, and updating. New York: Springer;
2009.

Oldenburg CE, Perez-Brumer AG, Hatzenbuehler ML, et al.
State-level structural sexual stigma and HIV prevention in a
national online sample of HIV-uninfected MSM in the United
States. AIDS. 2015;29:837-45.

Oldenburg CE, Perez-Brumer AG, Reisner SL. Poverty matters:
contextualizing the syndemic condition of psychological factors
and newly diagnosed HIV infection in the United States. AIDS.
2014;28:2763-9.

Jain S, Oldenburg CE, Mimiaga MJ, Mayer KH. Subsequent HIV
infection among men who have sex with men who used non-
occupational post-exposure prophylaxis at a Boston community

@ Springer


http://dx.doi.org/10.1080/09540121.2011.626394
http://dx.doi.org/10.1007/s10461-013-0560-7
http://dx.doi.org/10.1007/s10461-013-0560-7

1498

AIDS Behav (2016) 20:1489-1498

31.

32.

33.

health center: 1997-2013. AIDS Patient Care STDS. 2015;29(1):
20-5. doi:10.1089/apc.2014.0154.

Cahill S, Singal R, Grasso C, et al. Do ask, do tell: high levels of
acceptability by patients of routine collection of sexual orienta-
tion and gender identity data in four diverse American Commu-
nity Health Centers. PLoS One. 2014;9:¢107104.

Mayer KH. Do ask, do tell: clinicians and the U.S. National AIDS
strategy. AIDS. 2014;28:1233-5.

US Public Health Service. Preexposure prophylaxis for the pre-
vention of HIV infection in the United States-2014: a clinical
practice guideline. Centers for Disease Control and Prevention.

@ Springer

34.

van der Elst EM, Okuku HS, Nakamya P, et al. Is audio com-
puter-assisted self-interview (ACASI) useful in risk behaviour
assessment of female and male sex workers, Mombasa, Kenya?
PLoS One. 2009;4:€5340.

. Beauclair R, Meng F, Deprez N, et al. Evaluating audio computer

assisted self-interviews in urban south African communities:
evidence for good suitability and reduced social desirability bias
of a cross-sectional survey on sexual behaviour. BMC Med Res
Methodol. 2013;13(1):11.


http://dx.doi.org/10.1089/apc.2014.0154

	Early Adopters: Correlates of HIV Chemoprophylaxis Use in Recent Online Samples of US Men Who Have Sex with Men
	Abstract
	Introduction
	Methods
	Participants and Procedures
	Measures
	PEP and PrEP
	Sexual Behaviors and HIV Risk
	Healthcare Access/Utilization
	Demographics

	Statistical Analysis

	Results
	Descriptive Characteristics
	Accessing PEP and PrEP
	Awareness of PEP
	Experience with PEP
	Awareness of PrEP
	Experience with PrEP

	Discussion
	Acknowledgments
	References




