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Abstract

Background: HIV disproportionately affects sexual minority men (SMM) in the United States.

Objective: We sought to determine past HIV postexposure prophylaxis (PEP) use and current and prior pre-exposure prophylaxis
(PrEP) use among a web-based sample of cisgender and transgender men who have sex with men.

Methods: In 2019, HIV-negative and unknown status SMM (n=63,015) were recruited via geosocial networking apps, social
media, and other web-based venues to participate in a brief eligibility screening survey. Individuals were asked about past PEP
use and current and prior PrEP use. We examined associations of demographics, socioeconomic indicators, and recent club drug
use with PEP and PrEP use, as well as the association between past PEP use and current and prior PrEP use using generalized
linear models and multinomial logistic regression. Statistical significance was considered at P<.001, given the large sample size;
99.9% CIs are reported.

Results: Prior PEP use was reported by 11.28% (7108/63,015) of the participants, with current or prior PrEP use reported by
21.95% (13,832/63,015) and 8.12% (5118/63,015), respectively. Nearly half (3268/7108, 46%) of the past PEP users were current
PrEP users, and another 39.9% (2836/7108) of the participants who reported past PEP use also reported prior PrEP use. In
multivariable analysis, past PEP use was associated with current (relative risk ratio [RRR] 23.53, 99.9% CI 14.03-39.46) and
prior PrEP use (RRR 52.14, 99.9% CI 29.39-92.50). Compared with White men, Black men had higher prevalence of past PEP
use and current PrEP use, Latino men had higher prevalence of PEP use but no significant difference in PrEP use, and those
identifying as another race or ethnicity reported higher prevalence of past PEP use and lower current PrEP use. Past PEP use and
current PrEP use were highest in the Northeast, with participants in the Midwest and South reporting significantly lower PEP
and PrEP use. A significant interaction of Black race by past PEP use with current PrEP use was found (RRR 0.57, 99.9% CI
0.37-0.87), indicating that Black men who previously used PEP were less likely to report current PrEP use. Participants who
reported recent club drug use were significantly more likely to report past PEP use and current or prior PrEP use than those
without recent club drug use.

Conclusions: PrEP use continues to be the predominant HIV prevention strategy for SMM compared with PEP use. Higher
rates of past PEP use and current PrEP use among Black SMM are noteworthy, given the disproportionate burden of HIV.
Nonetheless, understanding why Black men who previously used PEP are less likely to report current PrEP use is an important
avenue for future research.
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Introduction

Background
HIV disproportionately affects cisgender and transgender men
who have sex with men—referred to herein as sexual minority
men (SMM)—in the United States [1,2]. Despite decreasing
HIV incidence nationally, cisgender SMM accounted for 68%
of the sexually transmitted HIV incidence in 2019 [1]. HIV
prevalence is estimated at 3.2% among transgender men, and
55.2% of the HIV-negative or unknown status transgender SMM
could benefit from biomedical HIV prevention [3]. In 2019, the
Ending the HIV Epidemic: A Plan for America was announced,
with priorities that include expanding biomedical HIV
prevention [4]. HIV pre-exposure prophylaxis (PrEP) is a
method of biomedical HIV prevention that includes taking
antiretrovirals once daily—as approved by the US Food and
Drug Administration [5] with supporting guidelines from the
Centers for Disease Control and Prevention [6]—or alternative
dosing strategies (eg, 2-1-1) found to be highly effective in
preventing HIV [7-10]. Nonetheless, engagement in anal sex
can be unanticipated—both consensual and nonconsensual—and
alternative options are needed after such encounters with an
HIV-positive or unknown status partner.

Nonoccupational HIV postexposure prophylaxis (PEP) is a
highly effective method of secondary HIV prevention [11-17]
and can be administered within 72 hours after exposure or
potential exposure to HIV. PEP, a 28-day strategy that includes
taking a 3- or 4-drug regimen of HIV antiretrovirals after
exposure [18,19], has been recommended as a strategy for HIV
prevention by the Centers for Disease Control and Prevention
since 2005 [20]. By contrast, PrEP is a 2-drug combination
using emtricitabine with either tenofovir disoproxil fumarate
or tenofovir alafenamide [21]. When indicated, individuals who
complete the 28-day PEP regimen are then recommended to
transition immediately to PrEP [6,22]. Strategies to support
successful PEP-to-PrEP transition are beginning to be
implemented in clinical settings, with initial data indicating
high success [23].

Study Hypothesis
Many individuals who use PEP after potential sexual exposure
to HIV are appropriate candidates to initiate PrEP upon
completion of PEP [6,22], but research is limited on PEP uptake
among SMM. As such, we sought to determine lifetime use of
PEP among a large nationwide sample of SMM recruited on
the internet. We hypothesized that SMM who had prior
experience with PEP would report higher rates of PrEP use than
SMM who had not used PEP. Given the dearth of data on PEP
use among SMM, we also explored prior PEP use by
demographic characteristics, health insurance status,
socioeconomic status, and club drug use; in addition, we
examined the effect of these factors on PrEP uptake.

Methods

Participants and Procedures
Participants were recruited via geosocial networking apps, social
media, and other web-based venues targeting SMM between
January 1, 2019, and December 31, 2019, to participate in a
brief (5-10 minutes) screening survey used to determine
eligibility for multiple paid research studies. Only individuals
aged ≥13 years were eligible to take the screening survey. To
be eligible for this analysis, participants were required to (1)
identify as male (inclusive of transgender men), (2) report a
male sexual partner in the past 6 months or a main partner who
identified as male, (3) self-report HIV-negative or unknown
status, and (4) reside in the United States, including Puerto Rico
and other territories. On the basis of the recruitment procedures,
advertisements, and venues targeted to men, women (inclusive
of transgender women) were excluded from the analysis.
Cisgender and transgender SMM were the focus of our analysis,
given the disproportionate burden of HIV incidence in the
United States [1,2]. All adolescent SMM were included in this
analysis; children and adolescents are included in current PEP
guidelines based on supporting safety data collected among
young people [18], and PrEP is approved for use among minors
weighing ≥35 kg [24]. Fraudulent responses were minimized
by excluding any information of eligibility criteria in study
advertisements and referral mechanisms and offering no
incentive for completion of this screening survey. Potential
duplicate responses were identified by corresponding birth
month and year, zip code, HIV status, race, and ethnicity.
Flagged cases were further screened by examining other
demographic variables and metadata (eg, device and browser
information) before being considered for removal, as
recommended previously [25].

Ethical Considerations
An alteration of informed consent and assent was approved for
this study, wherein participants agreed to participate after
reading an informational letter describing the study procedures,
risks, and benefits; parental permission was waived for all
minors. No incentive was provided for participation in this
screening survey. Surveys were conducted using Qualtrics,
which provides Health Insurance Portability and Accountability
Act privacy protection standards, and contact information was
collected separately from survey data to reduce the risk harm
in the case of loss of confidentiality. All study procedures were
approved by the institutional review board of the City University
of New York (319487).

Measures
Participants were asked to report their age, sexual orientation,
gender, race and ethnicity, health insurance status, and location
of residence in the United States. Age was categorized for
analysis using thresholds used in the US HIV Surveillance
Report [1]. Gender was determined using a 2-step approach:
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participants indicated their sex assigned at birth with male and
female response categories, and current gender identity was
indicated by their response to the question “What is your current
gender identity?” The response categories were male, female,
and transgender. We regret the exclusion of additional gender
identities in our response options, including but not limited to
genderqueer, nonbinary, and 2 spirit. Individuals who reported
being assigned female sex at birth and currently identified as
male or transgender were coded as transgender men. Individuals
were asked to indicate their race and ethnicity, and participants
in the multiracial category either indicated >1 race or selected
a multiracial category. Participants were also asked about their
perceived socioeconomic status using the MacArthur Scale of
Subjective Social Status [26], which measures participants’
perceived socioeconomic rank compared with others, with 1
being the lowest and 10 being the highest. Individuals were
coded as having used club drugs if they reported using any of
the following substances in the past 90 days: crack and cocaine;
3,4-methylenedioxy-methamphetamine (MMDA);
gamma-hydroxybutyrate (GHB); ketamine; or methamphetamine
[27]. Participants were provided a brief introduction regarding
PrEP and asked the following question about PrEP use: “Have
you ever been prescribed HIV medications (e.g., Truvada) for
use as PrEP (pre-exposure prophylaxis)?” The response options
included (1) Yes, I am currently on PrEP; (2) Yes, but I am no
longer taking PrEP; and (3) No, I’ve never taken PrEP [28,29].
Similarly, participants were provided a brief introduction
regarding PEP and asked the following question: “Have you
ever been prescribed PEP?” The response options included (1)
Yes, within the past 6 months; (2) Yes, more than 6 months ago;
and (3) No, never. PEP use was coded into past lifetime use
(yes or no).

Data Analysis
Descriptive statistics were reported using frequency measures.
For the past PEP use outcome, bivariate analyses were
conducted using generalized linear models with log link function
and Poisson distribution to produce prevalence ratios. We then
examined associations between demographics and club drug
use on ever using PEP using fully adjusted generalized linear
models with log link function and Poisson distribution. For the
current and prior PrEP use outcomes, bivariate analyses were
conducted using multinomial logistic regression, which produced
relative risk ratios (RRRs). We then examined associations
among demographics, club drug use, and past PEP use with
current and prior PrEP use using fully adjusted multinomial
logistic regression; never used PrEP was the referent in the past
PrEP use multinomial model. We removed insurance status and
the socioeconomic status score from all adjusted models to

reduce overadjustment bias [30] because of their role as
hypothesized intermediate variables in the causal pathways
between race and ethnicity (via racism) and PEP or PrEP use;
insurance status and socioeconomic status score were thus
removed to improve theoretical model precision. Interactions
between race and ethnicity and past PEP use with PrEP use
were explored by adding two interaction terms to the PrEP
models: (1) Black, non-Hispanic×past PEP use and (2) Latino
or Hispanic×past PEP use. Statistical significance was tested at
α=.001 because of the large sample size, and unadjusted and
adjusted prevalence ratios are reported with 99.9% CIs.

Results

Participant Characteristics
Recruitment activities resulted in 160,581 unique link clicks,
with 120,274 (74.9%) participants agreeing to participate in the
survey. Among those who agreed, 76.1% (91,526/120,274)
completed the survey or provided data sufficient for analysis.
Of these, 3.87% (3538/91,526) were ineligible by gender,
10.94% (10,011/91,526) did not report a recent male sexual
partner or a main partner who identified as male, and 19.91%
(18,219/91,526) self-reported living with HIV; individuals could
be considered ineligible by ≥1 of the criteria. Thus, of the 91,526
SMM who agreed to participate and provided data sufficient
for analysis, 63,015 (68.85%) were eligible for this analysis.
The average age of respondents was 33.1 (SD 12.0) years
(median 30, range 13-80; Table 1). Most of the participants
identified as gay (45,251/63,015, 71.81%) or bisexual
(15,129/63,015, 24%), and nearly all (62,446/63,015, 99.1%)
identified as cisgender men. Past PEP use was reported by
11.28% (7108/63,015) of the participants, and 21.95%
(13,832/63,015) and 8.12% (5118/63,015) reported current and
prior PrEP use, respectively. Nearly half (3268/7108, 46%) of
the past PEP users were current PrEP users, and another 39.9%
(2836/7108) of the participants who reported past PEP use also
reported prior PrEP use. Refer to Tables 1 and 2 for full sample
characteristics.

In bivariate analyses, significant differences in past PEP use
prevalence were found by age, sexual orientation, US region,
race and ethnicity, health insurance status, and recent club drug
use (Table 1). In addition, significant differences in PrEP uptake
were found by age, sexual orientation, gender, US region, race
and ethnicity, health insurance status, recent club drug use, and
past PEP use (Table 2). Socioeconomic status was significant
in both models, but effect sizes did not indicate a meaningful
effect (Tables 1 and 2).
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Table 1. Demographics, socioeconomic status indicators, club drug use, and current use of pre-exposure prophylaxis (PrEP) and their bivariate
associations with previous postexposure prophylaxis (PEP) use (N=63,015).

Past PEP useValues

P valuePrevalence ratio (99.9% CI)Values (n=7108)

Categorical variables, n (%)a

Age (years; mean 33.12, SD 11.86; median 30, range 13-80)

N/AN/Ab1160 (16.32)16,641 (26.41)13 to 24

<.0011.96c (1.76-2.18)3200 (45.02)23,432 (37.18)25 to 34

<.0012.01 (1.78-2.26)1609 (22.64)11,502 (18.25)35 to 44

<.0011.43 (1.25-1.63)1139 (16.05)11,440 (18.15)≥45

Sexual orientation identity

N/AN/A5875 (82.65)45,251 (71.81)Gay

<.0010.47 (0.42-0.53)929 (13.07)15,129 (24)Bisexual

.0081.17 (0.96-1.41)266 (3.74)1758 (2.79)Queer

<.0010.33 (0.20-0.56)38 (0.53)877 (1.39)Straight

Gender

N/AN/A7041 (99.06)62,446 (99.1)Cisgender man

.711.04 (0.72-1.53)67 (0.94)569 (0.9)Transgender man

Region

N/AN/A1867 (26.27)12,823 (20.35)Northeast

<.0010.65 (0.58-0.73)1071 (15.07)11,359 (18.03)Midwest

<.0010.63 (0.57-0.70)1936 (27.24)21,087 (33.46)South

<.0010.87 (0.79-0.96)2209 (31.08)17,418 (27.64)West

<.0010.43 (0.19-0.96)16 (0.23)255 (0.4)US possession

.530.71 (0.12-4.30)3 (0.04)29 (0.05)Military overseas

.860.94 (0.27-3.27)6 (0.08)44 (0.07)Unknown

Race and ethnicity

<.0011.17 (1.04-1.33)774 (10.89)6628 (10.52)Black, non-Hispanic

<.0011.34 (1.21-1.47)1474 (20.74)11,092 (17.6)Latino or Hispanic

.090.61 (0.23-1.58)909 (12.79)6385 (10.13)Multiracial

N/AN/A3485 (49.03)35,046 (55.61)White, non-Hispanic

<.0011.36 (1.23-1.50)466 (6.56)3864 (6.13)Another

Health insurance status

<.0011.12 (1.01-1.23)4352 (61.23)39,071 (62)Has private health insurance

<.0011.33 (1.18-1.50)1481 (20.84)11,151 (17.7)Has public health insurance (eg, Medicaid)

N/AN/A1257 (17.68)12,793 (20.3)Uninsured

Any club drug use (past 90 days)d

N/AN/A5222 (73.47)50,411 (80)No

<.0011.45 (1.33-1.57)1886 (26.53)12,604 (20)Yes

PrEP use status

N/AN/A1003 (14.11)44,065 (69.93)Never used

<.00124.35 (21.80-27.20)2837 (39.91)5118 (8.12)Prior use

<.00110.38 (9.26-11.64)3268 (45.98)13,832 (21.95)Current use
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Past PEP useValues

P valuePrevalence ratio (99.9% CI)Values (n=7108)

Continuous variable, mean (SD)

<.0011.00 (1.00-1.00)7.69 (38.93)6.66 (25.33)Socioeconomic status ladder (range 1-10)

aPercentages may not add up to 100 because of rounding.
bN/A: not applicable.
cItalicized prevalence ratio values are significant at P<.001.
dClub drugs include crack and cocaine; 3,4-methylenedioxy-methamphetamine (MMDA); gamma-hydroxybutyrate (GHB); ketamine; and
methamphetamine.
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Table 2. Demographics, socioeconomic status indicators, club drug use, and past postexposure prophylaxis (PEP) use and their bivariate associations
with current and prior pre-exposure prophylaxis (PrEP) use compared with never used PrEP (N=63,015).

Prior PrEP useCurrent PrEP use

P valueRRR (99.9% CI)Values (n=5118)P valueRRRa (99.9% CI)Values (n=13,832)

Categorical variables, n (%)b

Age (years)

N/AN/A959 (18.74)N/AN/Ac1911 (13.82)13 to 24

<.0012.28 (2.00-2.60)2414 (47.17)<.0012.75d (2.50-3.03)5807 (41.98)25 to 34

<.0012.09 (1.79-2.44)1044 (20.4)<.0013.28 (2.95-3.65)3273 (23.66)35 to 44

<.0011.23 (1.08-1.51)701 (13.7)<.0012.59 (2.33-2.89)2841 (20.54)≥45

Sexual orientation identity

N/AN/A4178 (81.63)N/AN/A11,792 (85.25)Gay

<.0010.39 (0.34-0.44)711 (13.89)<.0010.30 (0.27-0.33)1533 (11.08)Bisexual

<.0011.39 (1.07-1.79)211 (4.12).061.11 (0.93-1.34)479 (3.46)Queer

<.0010.15 (0.07-0.33)18 (0.35)<.0010.08 (0.04-0.16)28 (0.2)Straight

Gender

N/AN/A5069 (99.04)N/AN/A13,748 (99.39)Cisgender man

.830.97 (0.59-1.59)49 (0.96)<.0010.61 (0.41-0.91)84 (0.61)Transgender man

Region

N/AN/A1562 (30.52)N/AN/A3294 (23.81)Northeast

<.0010.68 (0.58-0.79)1240 (24.23)<.0010.71 (0.64-0.78)2307 (16.68)Midwest

<.0010.63 (0.55-0.72)833 (16.28)<.0010.66 (0.60-0.72)4054 (29.31)South

.0040.89 (0.78-1.02)1466 (28.64)<.0010.89 (0.81-0.97)4131 (29.87)West

<.0010.32 (0.11-0.93)10 (0.2)<.0010.42 (0.23-0.77)35 (0.25)US possession

.991.00 (0.13-7.71)3 (0.06).550.76 (0.16-3.50)6 (0.04)Military overseas

.610.76 (0.13-4.35)4 (0.08).030.36 (0.07-1.74)5 (0.04)Unknown

Race and ethnicity

.211.07 (0.90-1.26)540 (8.1)<.0010.84 (0.75-0.94)1311 (9.48)Black, non-Hispanic

<.0011.29 (1.13-1.46)1050 (9.5).020.94 (0.86-1.03)2359 (17.05)Latino or Hispanic

.0060.25 (0.05-1.33)630 (9.9)<.0010.21 (0.06-0.71)1329 (9.61)Multiracial

N/AN/A2596 (7.4)N/AN/A7996 (57.81)White, non-Hispanic

<.0011.24 (1.09-1.42)302 (7.8).020.94 (0.86-1.03)837 (6.05)Another

Health insurance status

.280.96 (0.85-1.08)2932 (7.5)<.0012.79 (2.52-3.08)10,118 (73.15)Has private health insur-
ance

.101.08 (0.93-1.25)993 (8.9)<.0012.09 (1.85-2.36)2293 (16.58)Has public health insur-
ance (eg, Medicaid)

N/AN/A1193 (9.3)N/AN/A1421 (10.27)Uninsured

Any club drug use (past 90 days)e

N/AN/A3719 (7.4)N/AN/A10,512 (76)No

<.0011.73 (1.55-1.93)1399 (11.1)<.0011.45 (1.34-1.57)3320 (24)Yes

Past PEP use

N/AN/A2281 (4.1)N/AN/A10,564 (76.37)No

<.00153.40 (46.42-61.43)2837 (39.9)<.00113.28 (11.73-15.04)3268 (23.63)Yes
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Prior PrEP useCurrent PrEP use

P valueRRR (99.9% CI)Values (n=5118)P valueRRRa (99.9% CI)Values (n=13,832)

Continuous variable, mean (SD)

.091.001 (0.999-1.003)6.90 (31.02)<.0011.001 (1.000-1.003)7.47 (32.65)Socioeconomic status ladder
(range 1-10)

aRRR: relative risk ratio.
bPercentages may not add up to 100 because of rounding.
cN/A: not applicable.
dItalicized relative risk ratio values are significant at P<.001.
eClub drugs include crack and cocaine; 3,4-methylenedioxy-methamphetamine (MMDA); gamma-hydroxybutyrate (GHB); ketamine; and
methamphetamine.

Multivariable Analyses
In multivariable analyses (Tables 2 and 3), past PEP use was
associated with current (RRR 23.53, 99.9% CI 14.03-39.46)
and prior PrEP use (RRR 52.14, 99.9% CI 29.39-92.50).
Compared with White men, Black men had higher prevalence
of past PEP use and current PrEP use, Latino men had higher
prevalence of PEP use but no significant difference in PrEP use,
and those identifying as another race or ethnicity reported higher
prevalence of past PEP use and lower current PrEP use.
Compared with White men, multiracial men had no significant
difference in PEP or PrEP use. Past PEP use and current PrEP
use were highest in the Northeast, with participants in the
Midwest and South reporting significantly lower PEP and PrEP

use. Men living in the West had significantly lower prevalence
of past PEP use compared with men in the Northeast, but no
significant difference in PrEP use was observed. Individuals
living in a US possession also had significantly lower prevalence
of past PEP use, as well as lower likelihood of current PrEP
use. A significant interaction of Black race by past PEP use
with current PrEP use was found (RRR 0.57, 99.9% CI
0.37-0.87), indicating that Black men who previously used PEP
were less likely to report current PrEP use. Participants who
reported recent club drug use were significantly more likely to
report past PEP use and current or prior PrEP use than those
without recent use. Refer to Tables 2 and 3 for full multivariable
results.
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Table 3. Results from generalized linear models with log link function and Poisson distribution predicting past postexposure prophylaxis (PEP) use
and multinomial logistic regression comparing current and prior pre-exposure prophylaxis (PrEP) use with never used PrEP (N=63,015).

PrEP use (referent: never used)Past PEP use (referent: never used)Categorical variables

Prior useCurrent useP valuePRa (99.9% CI)

P valueRRR (99.9% CI)P valueRRRb (99.9% CI)

Age (years)

N/AN/AN/AN/AN/AN/Ac13 to 24

<.0011.23 (1.02-1.50)<.0012.43 (2.20-2.69)<.0011.96d (1.74-2.22)25 to 34

<.0011.72 (1.44-2.06)<.0012.91 (2.60-3.26)<.0012.09 (1.83-2.40)35 to 44

<.0011.88 (1.61-2.18)<.0012.46 (2.19-2.76)<.0011.59 (1.37-1.85)≥45

Sexual orientation identity

N/AN/AN/AN/AN/AN/AGay

<.0010.45 (0.38-0.52)<.0010.32 (0.29-3.36)<.0010.46 (0.41-0.52)Bisexual

.0011.34 (0.99-1.82).0011.22 (0.99-1.49).101.13 (0.89-1.43)Queer

<.0010.15 (0.06-0.35)<.0010.08 (0.04-0.16)<.0010.30 (0.17-0.52)Straight

Gender

N/AN/AN/AN/AN/AN/ACisgender man

.390.85 (0.46-1.57).0090.71 (0.45-1.10).211.19 (0.75-1.89)Transgender man

Region

N/AN/AN/AN/AN/AN/ANortheast

.0020.85 (0.71-1.01)<.0010.78 (0.70-0.88)<.0010.66 (0.58-0.76)Midwest

<.0010.77 (0.66-0.90)<.0010.72 (0.66-0.79)<.0010.61 (0.54-0.69)South

.140.93 (0.80-1.09).0060.92 (0.83-1.02)<.0010.81 (0.72-0.91)West

.0070.38 (0.12-1.23)<.0010.45 (0.24-0.86)<.0010.35 (0.15-0.82)US possession

.671.36 (0.13-14.60).850.91 (0.18-4.72).560.70 (0.09-5.21)Military overseas

.650.75 (0.09-6.12).070.40 (0.07-2.18).781.14 (0.25-5.09)Unknown

Race and ethnicity

.0021.29 (0.85-1.97)<.0011.60 (1.06-2.42)<.0011.36 (1.18-1.57)Black, non-Hispanic

.491.07 (0.78-1.47).411.08 (0.79-1.48)<.0011.41 (1.26-1.58)Latino or Hispanic

.070.37 (0.06-2.28).470.47 (0.14-1.64).781.10 (0.37-3.21)Multiracial

N/AN/AN/AN/AN/AN/AWhite, non-Hispanic

.600.98 (0.83-1.14)<.0010.90 (0.81-1.00)<.0011.38 (1.23-1.56)Another

Any club drug use (past 90 days)e

N/AN/AN/AN/AN/AN/ANo

<.0011.47 (1.29-1.67)<.0011.29 (1.18-1.40)<.0011.40 (1.27-1.55)Yes

Past PEP use

N/AN/AN/AN/AN/AN/ANo

<.00152.14 (29.39-92.50)<.00123.53 (14.03-39.46)N/AN/AYes

.340.87 (0.54-1.40)<.0010.57 (0.37-0.87)N/AN/ABlack, non-Hispanic×past
PEP use

.441.09 (0.76-1.56).070.84 (0.61-1.16)N/AN/ALatino or Hispanic×past
PEP use

aPR: prevalence ratio.
bRRR: relative risk ratio.
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cN/A: not applicable.
dItalicized prevalence ratio and relative risk ratio values are significant at P<.001.
eClub drugs include crack and cocaine; 3,4-methylenedioxy-methamphetamine (MMDA); gamma-hydroxybutyrate (GHB); ketamine; and
methamphetamine.

Discussion

Principal Findings
We sought to determine lifetime use of PEP among SMM and
hypothesized that SMM who had prior experience with PEP
would report higher rates of PrEP use than SMM who had not
used PEP. Specifically, we found that 11.28% (7108/63,015)
of the participants reported past PEP use, but PrEP use was the
more commonly used method of HIV prevention. As
hypothesized, we found that men with a history of PEP use were
more likely to report current PrEP use. When considering both
current and prior PrEP use, 85.9% (6106/7108) of the past PEP
users had also used PrEP currently or previously. As such, PEP
use could be a gateway to PrEP use as a PEP-to-PrEP pathway
to biomedical HIV prevention, supported by current guidelines
and recommendations [6,22] as well as current PrEP and PEP
implementation strategies [23].

We find it plausible that individuals who have previous
experience taking antiretrovirals for PEP could have fewer
barriers to taking PrEP. SMM frequently cite concerns about
potential side effects with taking PrEP [31,32], concerns that
could potentially diminish after the experience of taking PEP.
Moreover, PEP is frequently obtained in urgent scenarios, given
the short time interval to initiation, offering a cue to action for
ongoing HIV prevention. PEP users are also most often put in
contact with providers who could become their prescribers of
PrEP. Further research is needed to explore the PEP-to-PrEP
pathway to biomedical HIV prevention, including reasons for
uptake of, or declining, PrEP, but our findings illustrate that
nearly half (3268/7108, 46%) of the past PEP users are currently
taking PrEP. Moreover, our findings about lifetime PEP uptake
are higher than prior reports of PEP use more broadly, where a
pooled estimate of PEP use was 5.8% in high-income countries
in a systematic review [33]; yet, our nationwide findings find
concordance with increasing uptake over time, including similar
rates of PEP use reported among young SMM (ie, 11.5% [34])
and young SMM of color (ie, 15.3% [35]) in New York City—a
high-resource area for HIV prevention.

Although our cross-sectional analysis is limited in our ability
to distinguish temporality between past PEP use and prior PrEP
use, our findings illustrate the potential need for further research
in this area. Individuals who had previously used PEP had a
>50-fold likelihood of prior PrEP use. Further research is needed
to identify how PEP and PrEP can be used interchangeably to
support individuals’ HIV prevention goals. Specifically, PrEP
use is intended to be flexible based on potential vulnerability
to HIV infection, where individuals can discontinue daily PrEP
during breaks in sexual behavior or in combination with other
HIV prevention strategies, including mutual monogamy with a
recently tested HIV-negative partner or a partner with an
undetectable viral load (ie, HIV positive with sustained viral
suppression). Research is robust on reasons for discontinuing
PrEP use, such as lower perceived risk and challenges with cost

and access [36-40]. Moreover, gaps in PrEP use are normalized
and encouraged when biomedical HIV prevention is not
necessary because many individuals report changes in sexual
behavior and perceived HIV risk over time [41-43].
Advancements in 2-1-1 PrEP dosing also present new
opportunities where unanticipated sexual behavior may result
in condomless anal sex without PrEP protection—necessitating
the potential need for PEP before PrEP reinitiation. Thus, PEP
adds to the HIV prevention toolbox in combination with PrEP,
but a study of how PEP is used among individuals who
discontinued PrEP is needed.

PEP seems to potentially have a small role in combating
disparities in HIV incidence, where Black SMM, Latino SMM,
and SMM identifying as another race or ethnicity reported higher
prevalence of past PEP use than White SMM. Disparities in
PrEP uptake are well documented, with fewer Black and Latino
SMM using PrEP compared with White SMM [44,45], despite
accounting for 37% and 21% of HIV incidence among gay and
bisexual men, respectively [46]. In crude statistics, our findings
also indicate that fewer Black and Latino SMM are using PrEP
compared with White SMM; yet, the magnitude of this
difference is smaller within this web-based sample than within
the aggregated commercial pharmacy data reported by AIDSVu
[47]. HIV incidence decreased 15% among White SMM between
2014 and 2018, but HIV incidence remained stable for Black
and Latino SMM [46], likely resulting from inequitable access
and barriers to HIV treatment and PrEP. PEP is unique in its
use because it can be dispensed in a single prescription,
including all pills for the 28-day regimen, avoiding some of the
barriers to PrEP uptake and persistence that include quarterly
visits to a provider and ongoing navigation of insurance and
copay assistance programs [39,48]. As such, PEP is especially
important as a mechanism of HIV prevention because of notable
gaps in, and barriers to, PrEP use among SMM.

PEP users in our web-based sample of SMM had a similar
profile, by age and sexual orientation, as PrEP users as also
reported in other samples. We found SMM aged <25 years to
have lower prevalence of past PEP use than older SMM aged
25 to 44 years, similar to disparities in PrEP uptake and
persistence [45,49]; yet, this is expected in lifetime use statistics,
given that older people have had more time to access these
interventions, especially as the length of time that PEP and PrEP
have been available is increasing. Nonetheless, specific barriers
to PrEP use among young SMM include privacy and insurance
issues, including the challenges of living with parents and being
on the parents’ insurance plan, high cost of PrEP, and perceived
adherence challenges [50-52]. Moreover, we found that those
who identified as bisexual had lower prevalence of past PEP
use than those who identified as gay, aligning with disparities
in PrEP uptake where bisexual men were less likely to take
PrEP than their gay counterparts in other research [45]. PrEP
stigma is pervasive and a known barrier to PrEP uptake [53],
compounded with homonegativity and the enduring effects of
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early advertising of PrEP specifically targeted to men who have
sex with men [53,54]. As such, structural interventions are
needed to make PEP more accessible to younger SMM and to
prioritize bisexual SMM in HIV prevention efforts, given the
suboptimal biomedical HIV prevention uptake to date.

Our large sample provided an opportunity to compare PEP and
PrEP uptake between cisgender and transgender SMM.
Specifically, we found no difference in past PEP use between
cisgender and transgender SMM, but fewer transgender SMM
reported current PrEP use compared with cisgender SMM by
a large magnitude (84/569, 14.8%, vs 13,748/62,446, 22%,
respectively). Prior research found that nearly two-thirds of
transgender men who have sex with men met clinical guidelines
for PrEP in 2017; yet, uptake was reported by only 21.8% of
transgender SMM [55]. Our findings here from 2019 found
lower rates of both current and prior PrEP use among
transgender SMM perhaps because of sampling strategies. We
focused exclusively on web-based recruitment, whereas Reisner
et al [55] also recruited via social networks, engagement with
community-based organizations, and outreach at a
Philadelphia-based transgender health-focused conference.
Similarly, 26.1% of the transgender men recruited on the internet
from October 2017 to May 2018 ever reported PrEP use [40];
yet, these findings were not disaggregated by current or prior
PrEP use and are similar to our study’s 23.4% (133/569) who
reported ever being prescribed PrEP. Further efforts are needed
to target barriers to PrEP uptake, such as reducing potential
misconceptions about interactions with gender-affirming
therapy, establishing trusting relationships between medical
institutions and transgender patients, and reducing PrEP stigma
negatively affecting PrEP knowledge and attitudes as
thematically organized by a systematic review of the literature
[56].

Finally, we found that SMM who had recently engaged in club
drug use were more likely to report past PEP use and current
or prior PrEP use in concordance with prior research [57]. There
is substantial evidence that club drug use, including the use of
methamphetamine and other stimulants, is strongly associated
with condomless anal sex as well as HIV and sexually
transmitted infection acquisition among SMM [27,57-60].
Moreover, researchers have identified altered rectal cytokines

among SMM who used stimulants [61]. Researchers suggest
the confluence of condomless anal sex and dysregulated rectal
immune functioning as an important potential driver of HIV
transmission among SMM who use stimulants [62]. As such,
SMM who use club drugs are a priority population for
biomedical HIV prevention. Our findings regarding greater
engagement in biomedical HIV prevention among club drug
users is promising because current PEP and PrEP
implementation efforts are reaching SMM at heightened
vulnerability to HIV via substance use. Importantly, our findings
align with previous reports about PEP use among young SMM
in New York City, where researchers found that young SMM
who used methamphetamine had >6 times higher odds of past
PEP use.

Limitations
Our research is not without limitations. First, we recruited a
convenience sample on the internet without incentivizing
participation, which may have resulted in biased enrollment
and introduced selection bias, potentially limiting the
generalizability of the findings. Second, there is a potential for
recall bias, especially related to lifetime past PEP use. Third,
social desirability bias cannot be ruled out, which may have
resulted in, for example, higher endorsement of PEP and PrEP
use and lower reports of substance use. Finally, we conducted
a cross-sectional analysis describing PEP and PrEP use with
potential issues related to temporality, especially regarding past
PEP and prior PrEP use. Additional longitudinal and qualitative
research is needed to better understand PEP use and its potential
impact on PrEP uptake or discontinuation.

Conclusions
PrEP use was the predominate HIV prevention strategy reported
in our web-based sample of SMM compared with PEP; yet, our
findings indicate that PEP use could be a gateway to PrEP use
because nearly half (3268/7108, 46%) of the current PrEP users
reported prior use of PEP. Advertising and prescribing PEP
could also support efforts to increase PrEP uptake and sustain
HIV prevention during breaks or interruptions in daily or
intermittent PrEP use. Further research is needed to better
understand and support this phenomenon to maximize the use
of currently available biomedical HIV prevention tools.

Acknowledgments
Data collection for this study was conducted at Hunter College of the City University of New York, and the affiliations reflect
the authors’ institutions at the time of manuscript submission. During the time of data collection for this study, several studies
were contributing to the costs of advertising and screening for the survey, with data collection being supported by grants from
the National Institute of Allergy and Infectious Diseases, National Institute of Mental Health, Eunice Kennedy Shriver National
Institute of Child Health and Human Development, and National Institute on Drug Abuse (UG3/UH3-AI133674, HJR;
R01-MH114735, HJR; R01-DA041262, Tyrel J Starks; R34-DA043422, Tyrel J Starks; R01-DA045613, Tyrel J Starks; and
U19-HD089875, Sylvie Naar). Additional funding support was provided by the National Institute of Mental Health
(K01-MH118939, SAJ). The content of this manuscript is solely the responsibility of the authors and does not necessarily represent
the official views of the National Institutes of Health. The authors thank their staff and colleagues at the Health Intervention
Sciences Group/Center for AIDS Intervention Research and PRIDE Health Research Consortium, as well as the participants who
volunteered their time.

Conflicts of Interest
AEP receives research funding from Gilead Sciences, Inc.

JMIR Public Health Surveill 2022 | vol. 8 | iss. 12 | e31237 | p. 10https://publichealth.jmir.org/2022/12/e31237
(page number not for citation purposes)

John et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


References

1. HIV surveillance report. Centers for Disease Control and Prevention. URL: http://www.cdc.gov/hiv/library/reports/
hiv-surveillance.html [accessed 2019-08-09]

2. Becasen JS, Denard CL, Mullins MM, Higa DH, Sipe TA. Estimating the prevalence of HIV and sexual behaviors among
the us transgender population: a systematic review and meta-analysis, 2006-2017. Am J Public Health 2019 Jan;109(1):e1-e8
[FREE Full text] [doi: 10.2105/AJPH.2018.304727] [Medline: 30496000]

3. Reisner SL, Moore CS, Asquith A, Pardee DJ, Mayer KH. The pre-exposure prophylaxis cascade in at-risk transgender
men who have sex with men in the United States. LGBT Health 2021;8(2):116-124 [FREE Full text] [doi:
10.1089/lgbt.2020.0232] [Medline: 33567245]

4. Fauci AS, Redfield RR, Sigounas G, Weahkee MD, Giroir BP. Ending the HIV epidemic: a plan for the United States.
JAMA 2019 Mar 05;321(9):844-845. [doi: 10.1001/jama.2019.1343] [Medline: 30730529]

5. FDA approves first medication to reduce HIV risk 2012. US Food and Drug Administration. 2012 Jul 16. URL: https:/
/wayback.archive-it.org/7993/20170406045106/https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm311821.htm
[accessed 2018-09-06]

6. Preexposure prophylaxis for the prevention of HIV infection in the United States - 2017 update. Centers for Disease Control
and Prevention. 2018 Mar. URL: https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf [accessed
2018-04-04]

7. Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, iPrEx Study Team. Preexposure chemoprophylaxis
for HIV prevention in men who have sex with men. N Engl J Med 2010 Dec 30;363(27):2587-2599 [FREE Full text] [doi:
10.1056/NEJMoa1011205] [Medline: 21091279]

8. Molina J, Capitant C, Spire B, Pialoux G, Cotte L, Charreau I, ANRS IPERGAY Study Group. On-demand preexposure
prophylaxis in men at high risk for HIV-1 infection. N Engl J Med 2015 Dec 03;373(23):2237-2246. [doi:
10.1056/NEJMoa1506273] [Medline: 26624850]

9. McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, Gilson R, et al. Pre-exposure prophylaxis to prevent the acquisition
of HIV-1 infection (PROUD): effectiveness results from the pilot phase of a pragmatic open-label randomised trial. Lancet
2016 Jan 02;387(10013):53-60 [FREE Full text] [doi: 10.1016/S0140-6736(15)00056-2] [Medline: 26364263]

10. Molina J, Charreau I, Spire B, Cotte L, Chas J, Capitant C, ANRS IPERGAY Study Group. Efficacy, safety, and effect on
sexual behaviour of on-demand pre-exposure prophylaxis for HIV in men who have sex with men: an observational cohort
study. Lancet HIV 2017 Sep;4(9):e402-e410. [doi: 10.1016/S2352-3018(17)30089-9] [Medline: 28747274]

11. Beymer MR, Weiss RE, Bolan RK, Kofron RM, Flynn RP, Pieribone DL, et al. Differentiating nonoccupational postexposure
prophylaxis seroconverters and non-seroconverters in a community-based clinic in Los Angeles, California. Open Forum
Infect Dis 2017;4(2):ofx061 [FREE Full text] [doi: 10.1093/ofid/ofx061] [Medline: 28596981]

12. Donnell D, Mimiaga MJ, Mayer K, Chesney M, Koblin B, Coates T. Use of non-occupational post-exposure prophylaxis
does not lead to an increase in high risk sex behaviors in men who have sex with men participating in the EXPLORE trial.
AIDS Behav 2010 Oct;14(5):1182-1189 [FREE Full text] [doi: 10.1007/s10461-010-9712-1] [Medline: 20490908]

13. Foster R, McAllister J, Read TR, Pierce AB, Richardson R, McNulty A, et al. Single-tablet emtricitabine-rilpivirine-tenofovir
as HIV postexposure prophylaxis in men who have sex with men. Clin Infect Dis 2015 Oct 15;61(8):1336-1341. [doi:
10.1093/cid/civ511] [Medline: 26123937]

14. 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 health center: 1997-2013. AIDS Patient Care STDS
2015 Jan;29(1):20-25 [FREE Full text] [doi: 10.1089/apc.2014.0154] [Medline: 25369451]

15. McAllister J, Read P, McNulty A, Tong WW, Ingersoll A, Carr A. Raltegravir-emtricitabine-tenofovir as HIV nonoccupational
post-exposure prophylaxis in men who have sex with men: safety, tolerability and adherence. HIV Med 2014 Jan;15(1):13-22
[FREE Full text] [doi: 10.1111/hiv.12075] [Medline: 24007390]

16. Schechter M, do Lago RF, Mendelsohn AB, Moreira RI, Moulton LH, Harrison LH, Praca Onze Study Team. Behavioral
impact, acceptability, and HIV incidence among homosexual men with access to postexposure chemoprophylaxis for HIV.
J Acquir Immune Defic Syndr 2004 Apr 15;35(5):519-525. [doi: 10.1097/00126334-200404150-00010] [Medline: 15021317]

17. Sonder GJ, Prins JM, Regez RM, Brinkman K, Mulder J, Veenstra J, et al. Comparison of two HIV postexposure prophylaxis
regimens among men who have sex with men in Amsterdam: adverse effects do not influence compliance. Sex Transm Dis
2010 Nov;37(11):681-686. [doi: 10.1097/OLQ.0b013e3181e2f999] [Medline: 20644499]

18. Updated guidelines for antiretroviral postexposure prophylaxis after sexual, injection drug use, or other nonoccupational
exposure to HIV—United States, 2016. Centers for Disease Control and Prevention. 2016. URL: https://www.cdc.gov/hiv/
pdf/programresources/cdc-hiv-npep-guidelines.pdf [accessed 2017-02-14]

19. Mayer KH, Jones D, Oldenburg C, Jain S, Gelman M, Zaslow S, et al. Optimal hiv postexposure prophylaxis regimen
completion with single tablet daily elvitegravir/cobicistat/tenofovir disoproxil fumarate/emtricitabine compared with more
frequent dosing regimens. J Acquir Immune Defic Syndr 2017 Aug 15;75(5):535-539 [FREE Full text] [doi:
10.1097/QAI.0000000000001440] [Medline: 28696345]

JMIR Public Health Surveill 2022 | vol. 8 | iss. 12 | e31237 | p. 11https://publichealth.jmir.org/2022/12/e31237
(page number not for citation purposes)

John et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://europepmc.org/abstract/MED/30496000
http://dx.doi.org/10.2105/AJPH.2018.304727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30496000&dopt=Abstract
https://europepmc.org/abstract/MED/33567245
http://dx.doi.org/10.1089/lgbt.2020.0232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33567245&dopt=Abstract
http://dx.doi.org/10.1001/jama.2019.1343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30730529&dopt=Abstract
https://wayback.archive-it.org/7993/20170406045106/https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm311821.htm
https://wayback.archive-it.org/7993/20170406045106/https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm311821.htm
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
https://europepmc.org/abstract/MED/21091279
http://dx.doi.org/10.1056/NEJMoa1011205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21091279&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1506273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26624850&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(15)00056-2
http://dx.doi.org/10.1016/S0140-6736(15)00056-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26364263&dopt=Abstract
http://dx.doi.org/10.1016/S2352-3018(17)30089-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28747274&dopt=Abstract
https://europepmc.org/abstract/MED/28596981
http://dx.doi.org/10.1093/ofid/ofx061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28596981&dopt=Abstract
https://europepmc.org/abstract/MED/20490908
http://dx.doi.org/10.1007/s10461-010-9712-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20490908&dopt=Abstract
http://dx.doi.org/10.1093/cid/civ511
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26123937&dopt=Abstract
https://europepmc.org/abstract/MED/25369451
http://dx.doi.org/10.1089/apc.2014.0154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25369451&dopt=Abstract
https://doi.org/10.1111/hiv.12075
http://dx.doi.org/10.1111/hiv.12075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24007390&dopt=Abstract
http://dx.doi.org/10.1097/00126334-200404150-00010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15021317&dopt=Abstract
http://dx.doi.org/10.1097/OLQ.0b013e3181e2f999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20644499&dopt=Abstract
https://www.cdc.gov/hiv/pdf/programresources/cdc-hiv-npep-guidelines.pdf
https://www.cdc.gov/hiv/pdf/programresources/cdc-hiv-npep-guidelines.pdf
https://europepmc.org/abstract/MED/28696345
http://dx.doi.org/10.1097/QAI.0000000000001440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28696345&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Smith DK, Grohskopf LA, Black RJ, Auerbach JD, Veronese F, Struble KA, U.S. Department of HealthHuman Services.
Antiretroviral postexposure prophylaxis after sexual, injection-drug use, or other nonoccupational exposure to HIV in the
United States: recommendations from the U.S. Department of Health and Human Services. MMWR Recomm Rep 2005
Jan 21;54(RR-2):1-20 [FREE Full text] [Medline: 15660015]

21. Mayer KH, Molina J, Thompson MA, Anderson PL, Mounzer KC, De Wet JJ, et al. Emtricitabine and tenofovir alafenamide
vs emtricitabine and tenofovir disoproxil fumarate for HIV pre-exposure prophylaxis (DISCOVER): primary results from
a randomised, double-blind, multicentre, active-controlled, phase 3, non-inferiority trial. Lancet 2020 Jul
25;396(10246):239-254. [doi: 10.1016/S0140-6736(20)31065-5] [Medline: 32711800]

22. Saag MS, Benson CA, Gandhi RT, Hoy JF, Landovitz RJ, Mugavero MJ, et al. Antiretroviral drugs for treatment and
prevention of HIV infection in adults: 2018 recommendations of the international antiviral society-USA panel. JAMA 2018
Jul 24;320(4):379-396 [FREE Full text] [doi: 10.1001/jama.2018.8431] [Medline: 30043070]

23. O'Byrne P, Orser L, Vandyk A. Immediate PrEP after PEP: results from an observational nurse-led PEP2PrEP study. J Int
Assoc Provid AIDS Care 2020;19:2325958220939763 [FREE Full text] [doi: 10.1177/2325958220939763] [Medline:
32856549]

24. Tanner MR, Miele P, Carter W, Valentine SS, Dunville R, Kapogiannis BG, et al. Preexposure prophylaxis for prevention
of HIV acquisition among adolescents: clinical considerations, 2020. MMWR Recomm Rep 2020 Apr 24;69(3):1-12 [FREE
Full text] [doi: 10.15585/mmwr.rr6903a1] [Medline: 32324724]

25. Teitcher JE, Bockting WO, Bauermeister JA, Hoefer CJ, Miner MH, Klitzman RL. Detecting, preventing, and responding
to "fraudsters" in internet research: ethics and tradeoffs. J Law Med Ethics 2015;43(1):116-133 [FREE Full text] [doi:
10.1111/jlme.12200] [Medline: 25846043]

26. Adler NE, Epel ES, Castellazzo G, Ickovics JR. Relationship of subjective and objective social status with psychological
and physiological functioning: preliminary data in healthy white women. Health Psychol 2000 Nov;19(6):586-592. [doi:
10.1037//0278-6133.19.6.586] [Medline: 11129362]

27. John SA, Parsons JT, Rendina HJ, Grov C. Club drug users had higher odds of reporting a bacterial STI compared with
non-club drug users: results from a cross-sectional analysis of gay and bisexual men on HIV pre-exposure prophylaxis.
Sex Transm Infect 2019 Dec;95(8):626-628 [FREE Full text] [doi: 10.1136/sextrans-2018-053591] [Medline: 30126949]

28. Parsons JT, Rendina HJ, Lassiter JM, Whitfield TH, Starks TJ, Grov C. Uptake of HIV pre-exposure prophylaxis (PrEP)
in a national cohort of gay and bisexual men in the United States. J Acquir Immune Defic Syndr 2017 Mar 01;74(3):285-292
[FREE Full text] [doi: 10.1097/QAI.0000000000001251] [Medline: 28187084]

29. John SA, Rendina HJ, Starks TJ, Grov C, Parsons JT. Decisional balance and contemplation ladder to support interventions
for HIV pre-exposure prophylaxis uptake and persistence. AIDS Patient Care STDS 2019 Feb;33(2):67-78 [FREE Full
text] [doi: 10.1089/apc.2018.0136] [Medline: 30653348]

30. Schisterman EF, Cole SR, Platt RW. Overadjustment bias and unnecessary adjustment in epidemiologic studies. Epidemiology
2009 Jul;20(4):488-495 [FREE Full text] [doi: 10.1097/EDE.0b013e3181a819a1] [Medline: 19525685]

31. Bauermeister JA, Meanley S, Pingel E, Soler JH, Harper GW. PrEP awareness and perceived barriers among single young
men who have sex with men. Curr HIV Res 2013 Oct;11(7):520-527 [FREE Full text] [doi:
10.2174/1570162x12666140129100411] [Medline: 24476355]

32. Golub SA, Gamarel KE, Rendina HJ, Surace A, Lelutiu-Weinberger CL. From efficacy to effectiveness: facilitators and
barriers to PrEP acceptability and motivations for adherence among MSM and transgender women in New York City. AIDS
Patient Care STDS 2013 Apr;27(4):248-254 [FREE Full text] [doi: 10.1089/apc.2012.0419] [Medline: 23565928]

33. Wang Z, Yuan T, Fan S, Qian H, Li P, Zhan Y, et al. HIV nonoccupational postexposure prophylaxis among men who
have sex with men: a systematic review and meta-analysis of global data. AIDS Patient Care STDS 2020 May;34(5):193-204.
[doi: 10.1089/apc.2019.0313] [Medline: 32396477]

34. Kaplun E, Martino RJ, Krause KD, Briganti M, D'Avanzo PA, Halkitis PN. Post-exposure prophylaxis and methamphetamine
use among young sexual minority men: the p18 cohort study. Int J Environ Res Public Health 2022 Jan 09;19(2):712 [FREE
Full text] [doi: 10.3390/ijerph19020712] [Medline: 35055534]

35. Koblin BA, Usher D, Nandi V, Tieu H, Bravo E, Lucy D, et al. Post-exposure prophylaxis awareness, knowledge, access
and use among three populations in New York City, 2016-17. AIDS Behav 2018 Aug;22(8):2718-2732. [doi:
10.1007/s10461-018-2175-5] [Medline: 29858737]

36. Arnold T, Brinkley-Rubinstein L, Chan PA, Perez-Brumer A, Bologna ES, Beauchamps L, et al. Social, structural, behavioral
and clinical factors influencing retention in Pre-Exposure Prophylaxis (PrEP) care in Mississippi. PLoS One
2017;12(2):e0172354 [FREE Full text] [doi: 10.1371/journal.pone.0172354] [Medline: 28222118]

37. D'Angelo AB, Lopez-Rios J, Flynn AW, Holloway IW, Pantalone DW, Grov C. Insurance- and medical provider-related
barriers and facilitators to staying on PrEP: results from a qualitative study. Transl Behav Med 2021 Mar 16;11(2):573-581
[FREE Full text] [doi: 10.1093/tbm/ibz191] [Medline: 32065637]

38. Hong C, Horvath KJ, Stephenson R, Nelson KM, Petroll AE, Walsh JL, et al. PrEP use and persistence among young sexual
minority men 17-24 years old during the COVID-19 pandemic. AIDS Behav 2022 Mar;26(3):631-638 [FREE Full text]
[doi: 10.1007/s10461-021-03423-5] [Medline: 34387777]

JMIR Public Health Surveill 2022 | vol. 8 | iss. 12 | e31237 | p. 12https://publichealth.jmir.org/2022/12/e31237
(page number not for citation purposes)

John et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5402a1.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15660015&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(20)31065-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32711800&dopt=Abstract
https://europepmc.org/abstract/MED/30043070
http://dx.doi.org/10.1001/jama.2018.8431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30043070&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2325958220939763?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2325958220939763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32856549&dopt=Abstract
https://europepmc.org/abstract/MED/32324724
https://europepmc.org/abstract/MED/32324724
http://dx.doi.org/10.15585/mmwr.rr6903a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324724&dopt=Abstract
http://hdl.handle.net/2027.42/111094
http://dx.doi.org/10.1111/jlme.12200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25846043&dopt=Abstract
http://dx.doi.org/10.1037//0278-6133.19.6.586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11129362&dopt=Abstract
https://europepmc.org/abstract/MED/30126949
http://dx.doi.org/10.1136/sextrans-2018-053591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30126949&dopt=Abstract
https://europepmc.org/abstract/MED/28187084
http://dx.doi.org/10.1097/QAI.0000000000001251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28187084&dopt=Abstract
https://europepmc.org/abstract/MED/30653348
https://europepmc.org/abstract/MED/30653348
http://dx.doi.org/10.1089/apc.2018.0136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30653348&dopt=Abstract
https://europepmc.org/abstract/MED/19525685
http://dx.doi.org/10.1097/EDE.0b013e3181a819a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19525685&dopt=Abstract
http://hdl.handle.net/2027.42/106628
http://dx.doi.org/10.2174/1570162x12666140129100411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24476355&dopt=Abstract
https://europepmc.org/abstract/MED/23565928
http://dx.doi.org/10.1089/apc.2012.0419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23565928&dopt=Abstract
http://dx.doi.org/10.1089/apc.2019.0313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32396477&dopt=Abstract
https://europepmc.org/abstract/MED/35055534
https://europepmc.org/abstract/MED/35055534
http://dx.doi.org/10.3390/ijerph19020712
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35055534&dopt=Abstract
http://dx.doi.org/10.1007/s10461-018-2175-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29858737&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0172354
http://dx.doi.org/10.1371/journal.pone.0172354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28222118&dopt=Abstract
https://europepmc.org/abstract/MED/32065637
http://dx.doi.org/10.1093/tbm/ibz191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32065637&dopt=Abstract
https://europepmc.org/abstract/MED/34387777
http://dx.doi.org/10.1007/s10461-021-03423-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34387777&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


39. Whitfield TH, John SA, Rendina HJ, Grov C, Parsons JT. Why I quit pre-exposure prophylaxis (PrEP)? A mixed-method
study exploring reasons for PrEP discontinuation and potential re-initiation among gay and bisexual men. AIDS Behav
2018 Nov;22(11):3566-3575 [FREE Full text] [doi: 10.1007/s10461-018-2045-1] [Medline: 29404756]

40. Zarwell M, John SA, Westmoreland D, Mirzayi C, Pantalone DW, Golub S, et al. PrEP uptake and discontinuation among
a U.S. national sample of transgender men and women. AIDS Behav 2021 Apr;25(4):1063-1071 [FREE Full text] [doi:
10.1007/s10461-020-03064-0] [Medline: 33057893]

41. Elsesser SA, Oldenburg CE, Biello KB, Mimiaga MJ, Safren SA, Egan JE, et al. Seasons of risk: anticipated behavior on
vacation and interest in episodic antiretroviral pre-exposure prophylaxis (PrEP) among a large national sample of U.S. men
who have sex with men (MSM). AIDS Behav 2016 Jul;20(7):1400-1407 [FREE Full text] [doi: 10.1007/s10461-015-1238-0]
[Medline: 26538056]

42. Namey E, Agot K, Ahmed K, Odhiambo J, Skhosana J, Guest G, et al. When and why women might suspend PrEP use
according to perceived seasons of risk: implications for PrEP-specific risk-reduction counselling. Cult Health Sex 2016
Sep;18(9):1081-1091 [FREE Full text] [doi: 10.1080/13691058.2016.1164899] [Medline: 27093238]

43. Underhill K, Guthrie KM, Colleran C, Calabrese SK, Operario D, Mayer KH. Temporal fluctuations in behavior, perceived
HIV risk, and willingness to use pre-exposure prophylaxis (PrEP). Arch Sex Behav 2018 Oct;47(7):2109-2121 [FREE Full
text] [doi: 10.1007/s10508-017-1100-8] [Medline: 29327091]

44. Kanny D, Jeffries WL, Chapin-Bardales J, Denning P, Cha S, Finlayson T, National HIV Behavioral Surveillance Study
Group. Racial/ethnic disparities in HIV preexposure prophylaxis among men who have sex with men - 23 urban areas,
2017. MMWR Morb Mortal Wkly Rep 2019 Sep 20;68(37):801-806 [FREE Full text] [doi: 10.15585/mmwr.mm6837a2]
[Medline: 31536484]

45. Whitfield TH, Parsons JT, Rendina HJ. Rates of pre-exposure prophylaxis use and discontinuation among a large U.S.
National sample of sexual minority men and adolescents. Arch Sex Behav 2020 Jan;49(1):103-112 [FREE Full text] [doi:
10.1007/s10508-019-01602-z] [Medline: 31845148]

46. HIV and gay and bisexual men. Centers for Disease Control and Prevention. URL: https://www.cdc.gov/hiv/group/msm/
index.html [accessed 2021-02-18]

47. Sullivan P, Whitby S, Hipp P, Juhasz M, DuBose S, McGuinness P. Trends in PrEP inequity by racecensus region, United
States, 2012-2021. In: Proceedings of the 24th International AIDS Conference. 2022 Presented at: 24th International AIDS
Conference; Jul 29-Aug 2, 2022; Montreal, CA.

48. McMahan VM, McCanta L, Tran D, Herrera L, Viquez L, Swanson F, et al. Administrative and related barriers to covering
the costs of preexposure prophylaxis at a safety-net clinic in Seattle, Washington. Clin Infect Dis 2020 Dec
03;71(9):2509-2512. [doi: 10.1093/cid/ciaa187] [Medline: 32152636]

49. Huang YA, Tao G, Smith DK, Hoover KW. Persistence with human immunodeficiency virus pre-exposure prophylaxis in
the United States, 2012-2017. Clin Infect Dis 2021 Feb 01;72(3):379-385. [doi: 10.1093/cid/ciaa037] [Medline: 33527117]

50. Holloway IW, Tan D, Gildner JL, Beougher SC, Pulsipher C, Montoya JA, et al. Facilitators and barriers to pre-exposure
prophylaxis willingness among young men who have sex with men who use geosocial networking applications in California.
AIDS Patient Care STDS 2017 Dec;31(12):517-527 [FREE Full text] [doi: 10.1089/apc.2017.0082] [Medline: 29211513]

51. Marks SJ, Merchant RC, Clark MA, Liu T, Rosenberger JG, Bauermeister J, et al. Potential healthcare insurance and
provider barriers to pre-exposure prophylaxis utilization among young men who have sex with men. AIDS Patient Care
STDS 2017 Nov;31(11):470-478 [FREE Full text] [doi: 10.1089/apc.2017.0171] [Medline: 29087744]

52. Zapata JP, Dang M, Quinn KG, Horvath KJ, Stephenson R, Dickson-Gomez J, et al. COVID-19-related disruptions to HIV
testing and prevention among young sexual minority men 17-24 years old: a qualitative study using synchronous online
focus groups, April-September 2020. Arch Sex Behav 2022 Jan;51(1):303-314 [FREE Full text] [doi:
10.1007/s10508-021-02166-7] [Medline: 34773214]

53. Golub SA. PrEP stigma: implicit and explicit drivers of disparity. Curr HIV/AIDS Rep 2018 Apr;15(2):190-197 [FREE
Full text] [doi: 10.1007/s11904-018-0385-0] [Medline: 29460223]

54. Garcia J, Parker C, Parker RG, Wilson PA, Philbin M, Hirsch JS. Psychosocial implications of homophobia and HIV stigma
in social support networks: insights for high-impact HIV prevention among Black men who have sex with men. Health
Educ Behav 2016 Apr;43(2):217-225 [FREE Full text] [doi: 10.1177/1090198115599398] [Medline: 27037286]

55. Reisner SL, Moore CS, Asquith A, Pardee DJ, Sarvet A, Mayer G, et al. High risk and low uptake of pre-exposure prophylaxis
to prevent HIV acquisition in a national online sample of transgender men who have sex with men in the United States. J
Int AIDS Soc 2019 Sep;22(9):e25391 [FREE Full text] [doi: 10.1002/jia2.25391] [Medline: 31536171]

56. Dang M, Scheim AI, Teti M, Quinn KG, Zarwell M, Petroll AE, et al. Barriers and facilitators to HIV pre-exposure
prophylaxis uptake, adherence, and persistence among transgender populations in the United States: a systematic review.
AIDS Patient Care STDS 2022 Jun;36(6):236-248. [doi: 10.1089/apc.2021.0236] [Medline: 35687813]

57. Hammoud MA, Jin F, Maher L, Bourne A, Haire B, Saxton P, et al. Biomedical HIV protection among gay and bisexual
men who use crystal methamphetamine. AIDS Behav 2020 May;24(5):1400-1413. [doi: 10.1007/s10461-019-02739-7]
[Medline: 31758350]

JMIR Public Health Surveill 2022 | vol. 8 | iss. 12 | e31237 | p. 13https://publichealth.jmir.org/2022/12/e31237
(page number not for citation purposes)

John et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://europepmc.org/abstract/MED/29404756
http://dx.doi.org/10.1007/s10461-018-2045-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29404756&dopt=Abstract
https://europepmc.org/abstract/MED/33057893
http://dx.doi.org/10.1007/s10461-020-03064-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33057893&dopt=Abstract
https://europepmc.org/abstract/MED/26538056
http://dx.doi.org/10.1007/s10461-015-1238-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26538056&dopt=Abstract
https://europepmc.org/abstract/MED/27093238
http://dx.doi.org/10.1080/13691058.2016.1164899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27093238&dopt=Abstract
https://europepmc.org/abstract/MED/29327091
https://europepmc.org/abstract/MED/29327091
http://dx.doi.org/10.1007/s10508-017-1100-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29327091&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6837a2
http://dx.doi.org/10.15585/mmwr.mm6837a2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31536484&dopt=Abstract
https://europepmc.org/abstract/MED/31845148
http://dx.doi.org/10.1007/s10508-019-01602-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31845148&dopt=Abstract
https://www.cdc.gov/hiv/group/msm/index.html
https://www.cdc.gov/hiv/group/msm/index.html
http://dx.doi.org/10.1093/cid/ciaa187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32152636&dopt=Abstract
http://dx.doi.org/10.1093/cid/ciaa037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33527117&dopt=Abstract
https://europepmc.org/abstract/MED/29211513
http://dx.doi.org/10.1089/apc.2017.0082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29211513&dopt=Abstract
https://europepmc.org/abstract/MED/29087744
http://dx.doi.org/10.1089/apc.2017.0171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29087744&dopt=Abstract
https://europepmc.org/abstract/MED/34773214
http://dx.doi.org/10.1007/s10508-021-02166-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34773214&dopt=Abstract
https://europepmc.org/abstract/MED/29460223
https://europepmc.org/abstract/MED/29460223
http://dx.doi.org/10.1007/s11904-018-0385-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29460223&dopt=Abstract
https://europepmc.org/abstract/MED/27037286
http://dx.doi.org/10.1177/1090198115599398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27037286&dopt=Abstract
https://europepmc.org/abstract/MED/31536171
http://dx.doi.org/10.1002/jia2.25391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31536171&dopt=Abstract
http://dx.doi.org/10.1089/apc.2021.0236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35687813&dopt=Abstract
http://dx.doi.org/10.1007/s10461-019-02739-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31758350&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


58. Achterbergh RC, de Vries HJ, Boyd A, Davidovich U, Drückler S, Hoornenborg E, et al. Identification and characterization
of latent classes based on drug use among men who have sex with men at risk of sexually transmitted infections in Amsterdam,
the Netherlands. Addiction 2020 Jan;115(1):121-133. [doi: 10.1111/add.14774] [Medline: 31400174]

59. Grov C, Westmoreland D, Morrison C, Carrico AW, Nash D. The crisis we are not talking about: one-in-three annual HIV
seroconversions among sexual and gender minorities were persistent methamphetamine users. J Acquir Immune Defic
Syndr 2020 Nov 01;85(3):272-279 [FREE Full text] [doi: 10.1097/QAI.0000000000002461] [Medline: 32740370]

60. Ostrow DG, Plankey MW, Cox C, Li X, Shoptaw S, Jacobson LP, et al. Specific sex drug combinations contribute to the
majority of recent HIV seroconversions among MSM in the MACS. J Acquir Immune Defic Syndr 2009 Jul 01;51(3):349-355
[FREE Full text] [doi: 10.1097/QAI.0b013e3181a24b20] [Medline: 19387357]

61. Tapia GR, Glynn TR, Miller C, Manuzak JA, Broedlow CA, Mcgaugh A, et al. Syndemics and preexposure prophylaxis
are independently associated with rectal immune dysregulation in sexual minority men. AIDS 2021 Jul 01;35(8):1295-1300
[FREE Full text] [doi: 10.1097/QAD.0000000000002866] [Medline: 33710016]

62. Viamonte M, Ghanooni D, Reynolds JM, Grov C, Carrico AW. Running with scissors: a systematic review of substance
use and the pre-exposure prophylaxis care continuum among sexual minority men. Curr HIV/AIDS Rep 2022
Aug;19(4):235-250 [FREE Full text] [doi: 10.1007/s11904-022-00608-y] [Medline: 35701713]

Abbreviations
GHB: gamma-hydroxybutyrate
MMDA: 3,4-methylenedioxy-methamphetamine
PEP: postexposure prophylaxis
PrEP: pre-exposure prophylaxis
RRR: relative risk ratio
SMM: sexual minority men

Edited by T Sanchez; submitted 15.06.21; peer-reviewed by J Jones, P Serrano; comments to author 07.09.21; revised version received
08.12.21; accepted 28.10.22; published 16.12.22

Please cite as:
John SA, Sizemore KM, Jimenez RH, Jones SS, Petroll AE, Rendina HJ
The Use of HIV Pre- and Postexposure Prophylaxis Among a Web-Based Sample of HIV-Negative and Unknown Status Cisgender
and Transgender Sexual Minority Men: Cross-sectional Study
JMIR Public Health Surveill 2022;8(12):e31237
URL: https://publichealth.jmir.org/2022/12/e31237
doi: 10.2196/31237
PMID: 36306518

©Steven A John, K Marie Sizemore, Ruben H Jimenez, S Scott Jones, Andrew E Petroll, H Jonathon Rendina. Originally published
in JMIR Public Health and Surveillance (https://publichealth.jmir.org), 16.12.2022. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Public Health
and Surveillance, is properly cited. The complete bibliographic information, a link to the original publication on
https://publichealth.jmir.org, as well as this copyright and license information must be included.

JMIR Public Health Surveill 2022 | vol. 8 | iss. 12 | e31237 | p. 14https://publichealth.jmir.org/2022/12/e31237
(page number not for citation purposes)

John et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://dx.doi.org/10.1111/add.14774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31400174&dopt=Abstract
https://europepmc.org/abstract/MED/32740370
http://dx.doi.org/10.1097/QAI.0000000000002461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32740370&dopt=Abstract
https://europepmc.org/abstract/MED/19387357
http://dx.doi.org/10.1097/QAI.0b013e3181a24b20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19387357&dopt=Abstract
https://europepmc.org/abstract/MED/33710016
http://dx.doi.org/10.1097/QAD.0000000000002866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33710016&dopt=Abstract
https://europepmc.org/abstract/MED/35701713
http://dx.doi.org/10.1007/s11904-022-00608-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35701713&dopt=Abstract
https://publichealth.jmir.org/2022/12/e31237
http://dx.doi.org/10.2196/31237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36306518&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

