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Abstract

HIV pre-exposure prophylaxis (PrEP) is a preventive medication that could reduce new infections among men
who have sex with men (MSM). There are limited data on differing reasons for PrEP nonuse by condomless
anal sex (CAS). We examined demographic and behavioral variables associated with PrEP use and reasons for
PrEP nonuse by CAS. Data are from the M-cubed Study, collected in a 2018 baseline assessment of MSM
(n = 798) in Atlanta, Detroit, and New York City. Participants reported current PrEP use (31%), previous use
(8%), and never use (61%). MSM reporting CAS [adjusted odds ratio (aOR) = 2.60, confidence interval (95%
CI) = 1.73–3.91], age 18–29 (aOR = 2.11, 95% CI = 1.26–3.52), 30–39 (aOR = 2.12, 95% CI = 1.25–3.59), with a
college degree (aOR = 1.96, 95% CI = 1.20–3.21), or postgraduate education (aOR = 2.58, 95% CI = 1.51–4.40)
had greater odds of current (vs. never) use; uninsured (aOR = 0.30, 95% CI = 0.16–0.57) men had lower odds of
current (vs. never) use. For never use, more MSM who reported CAS (vs. did not) endorsed the following
reasons ( p’s < 0.05): Insurance wouldn’t cover PrEP (20% vs. 12%), Didn’t know where to get it (33% vs. 24%)
and fewer reported Didn’t need PrEP (23% vs. 39%) and Started a committed relationship (7% vs. 25%). For
discontinuation, more MSM who reported CAS (vs. did not) endorsed Worry about the safety of PrEP (19% vs.
3%). Efforts are needed to enhance PrEP as an option among older, less educated, and uninsured MSM. These
findings may inform how providers can facilitate PrEP use by messaging on access and safety for MSM who
reported CAS.
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Introduction

Four decades into the HIV epidemic, gay, bisexual, and
other men who have sex with men (collectively referred to

as MSM) continue to be affected by HIV in the United States,
accounting for 69% of new HIV infections in 2018.1 HIV
incidence among MSM has remained stable in recent years,
despite declines in other groups; MSM accounted for nearly
82% of new HIV infections among males in 2018.2 HIV pre-

exposure prophylaxis (PrEP), an effective biomedical inter-
vention, can reduce risk of transmission by 90%; thus, it has a
potential to reduce HIV infection rates among MSM.3–5 In-
creasing PrEP use for individuals who have behavioral risk for
HIV infection is a key strategy of Ending the HIV Epidemic.6

Recent modeling work demonstrated that by expanding PrEP
uptake to 40% among MSM at risk for HIV, with 62% of men
adhering to daily PrEP, 33% of expected cases in the next
decade could be averted with a 41% reduction in incidence.7
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Although PrEP use has increased to 19–35% among
MSM,8–10 challenges remain in reaching men at the highest
risk.11–13 PrEP use and persistence are lower for MSM who
are younger (18–24 years), of racial/ethnic minorities, and
living in the US South.8,10,11,13–24 Prior research found
that condomless anal sex (CAS), substance use, lack of in-
surance, and other sociodemographic factors were associ-
ated with current PrEP nonuse.8,19,25–27 Research on PrEP
discontinuation is increasing; associated factors are younger
age, substance use, fewer sex partners, being single, and
lack of insurance.17,19,22 Examining sociodemographic and
behavioral variables associated with PrEP use status (cur-
rently using, previously used, never used) could provide
information to tailor interventions for specific subgroups
of MSM.

Reasons for PrEP nonuse generally fall into two cate-
gories: barriers (at odds with clinical recommendations
for use)28 and appropriate reasons (consistent with recom-
mendations). Past studies found cost and lack of insur-
ance coverage,16,26,29,30 concerns about safety and side
effects,26,29,30 and perceived lower risk31,32 as barriers to
starting PrEP. Somewhat similar barriers apply to PrEP
persistence: lower perceived risk, cost/insurance issues, and
side effects were reported as reasons for PrEP discontinu-
ation.21,26,33 Appropriately stopping PrEP for periods of
decreased risk described as ‘‘seasons of risk,’’34,35 entering
monogamous relationships, and reducing sex partners were
reported as reasons for discontinuing PrEP use.21,22,34 CAS
is important in determining the need of PrEP use. However,
because CAS is dynamic, some MSM might consider PrEP
use for preemptive protection from future CAS.36 MSM
who report CAS may have different reasons for PrEP nonuse
than those who do not report CAS.20,21,26 Identifying spe-
cific reasons could help inform strategies to improve PrEP
use.

We used baseline data from an HIV prevention study of US
MSM to examine the sociodemographic and behavioral
characteristics associated with PrEP use. We also describe
reasons for PrEP nonuse and examine the differences in
reasons by self-reported CAS.

Methods

Data are from the baseline assessment of the 2018 M-
cubed Study, a randomized controlled trial (RCT) testing the
efficacy of a sexual health mobile app for MSM in Atlanta,
Detroit, and New York City.37 Eligible cisgender men were
‡18 years old, self-reported sex with a man (past year), and a
resident in one of the three city metropolitan statistical areas
(MSAs). Participants completed an online behavioral survey
that included PrEP use behaviors, demographics, and other
behavioral characteristics. Full recruitment and data collec-
tion methods are described in detail elsewhere.37 The study
was approved by Emory University’s Institutional Review
Board (Protocol No. 87684).

Measures

Demographic characteristics were categorized by age
(18–29, 30–39, ‡40 years), race/ethnicity (White, Black/
African American, Hispanic/Latino, Other/mixed), educa-
tion (<4-year college degree, 4-year college degree, post-
Bachelor’s education), health insurance (private, public

only, uninsured), sexual orientation (gay, bisexual/other),
and city/MSA of residence (Atlanta, Detroit, New York
City).

For CAS, participants were asked ‘‘In the past 3 months,
have you had any anal sex with casual male partner in which a
condom was not used from start to finish?’’ (Yes/No). Risky
drinking was assessed by using the Alcohol Use Disorder
Identification Test-Concise (AUDIT-C),38 a three-item ab-
breviated form of the original AUDIT questionnaire.39 As
recommended in literature, scores ‡5 out of 12 were coded
‘‘Yes’’ for risky drinking.39,40 Problematic drug use was as-
sessed by using Drug Use Dependency Identification Test
(DUDIT), an 11-item self-reported questionnaire.41 Scores
‡6 out of 44 were categorized as ‘‘Yes’’ for problematic drug
use as recommended in literature.41–43

Participants were asked several questions about their PrEP
use and discontinuation. MSM who responded ‘‘Yes’’ to
‘‘Are you currently taking PrEP to prevent HIV?’’ were
categorized as currently using PrEP. Men not currently using
PrEP were asked; ‘‘In the past 3 months, were you taking
PrEP but stopped?’’ and ‘‘Have you ever used PrEP to pre-
vent HIV?’’; those who responded ‘‘Yes’’ to either question
were categorized as previously used PrEP. Participants who
responded ‘‘No’’ to ‘‘Have you ever used PrEP to prevent
HIV?’’ were considered as never users of PrEP.

Reasons for never using PrEP and PrEP discontinuation
were assessed by asking ‘‘What are some of the reasons
you’ve never used (stopped using) PrEP?’’ (Select all that
apply). Examples of response options (see full list in Table 3)
include ‘‘I didn’t know where to get it,’’ ‘‘I couldn’t afford
it,’’ and ‘‘I was worried about the safety of PrEP.’’ Addi-
tional reasons were presented to participants but were not
reported in Table 3, due to low response frequency.

Statistical analysis

The full RCT study included HIV-positive and HIV-negative
MSM (N = 1226); however, current analyses were limited to
HIV-negative MSM (N = 778). Key characteristics were as-
sessed for the sample and by PrEP use/nonuse. Bivariate ana-
lyses were conducted by using chi-square tests to examine
differences among the three PrEP use/nonuse categories by age
group, race/ethnicity, education level, insurance type, sexual
orientation identification, city/MSA, CAS, risky drinking, and
problematic drug use, selected based on prior literature.8,19 We
conducted multinomial logistic regression models for PrEP use
[current vs. never (Model 1), previous vs. never (Model 2), and
current vs. previous (Model 3)], with all variables in each model
to determine their independent associations with PrEP use.
Participants who never heard of PrEP (n = 26) were excluded
from the reasons for PrEP nonuse analysis, as these items were
not asked. We calculated frequencies of reasons for not using
and for discontinuing PrEP and conducted Chi-square/Fisher
exact tests to examine differences based on CAS. Analyses
were performed by using SAS� 9.4.

Results

In the analytic sample (N = 778), 31.2% (n = 243) reported
current daily PrEP use, 7.6% (n = 59) previous PrEP use, and
61.2% (n = 476) never PrEP use (Table 1); 83.8% of current
PrEP users reported 100% adherence over the past 7 days (not
reported in Table 1). CAS was reported by 59.2% of the men,
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40.9% reported risky drinking, and 16.2% reported prob-
lematic drug use. Half (50.9%) of the sample was non-
Hispanic White, 19.7% Black, 13.9% Hispanic/Latino, and
15.5% were Other/mixed race or ethnicity.

CAS differed by PrEP use category (Table 1): 69.7%
of current PrEP users, 68.4% of previous users, and
51.1% of never users reported CAS. Current and previous
PrEP use was more commonly reported by MSM aged
18–29 years (42.4% and 47.5%, respectively) and 30–39
years (36.6% and 42.3%) versus ‡40 years (20.9% and
10.1%). Reporting lack of insurance was more common
in previous (20.3%) and never PrEP users (19.4%) versus
current PrEP users (7%).

In the Model 1 (current vs. never PrEP use, Table 2), MSM
reporting CAS had greater adjusted odds of current PrEP use
[vs. never use; adjusted odds ratio (aOR) = 2.60, confidence

interval (95% CI) = 1.73–3.91]. Compared with MSM ‡40
years, men aged 18–29 years (aOR = 2.11, 95% CI = 1.26–
3.52), and 30–39 years (aOR = 2.12, 95% CI = 1.25–3.59) had
greater adjusted odds of current PrEP use (vs. never use).
Compared with MSM reporting less education, participants
with a 4-year college degree (aOR = 1.96, 95% CI = 1.20–
3.21) or postgraduate education (aOR = 2.58, 95% CI = 1.51–
4.40) reported higher adjusted odds of current PrEP use.
MSM without insurance (vs. private insurance) had lower
adjusted odds of current PrEP use (aOR = 0.30, 95%
CI = 0.16–0.57). Gay (vs. bisexual/other-identified) men had
greater adjusted odds (aOR = 3.14, 95% CI = 1.62–6.12) and
men living in Detroit (vs. Atlanta) had lower adjusted odds
(aOR = 0.48, 95% CI = 0.29–0.81) of current PrEP use. Risky
drinking, problematic drug use, and race/ethnicity were not
associated with current PrEP use.

Table 1. Characteristics of Pre-Exposure Prophylaxis (PrEP) Use Among HIV-Negative Men

Who Have Sex With Men (MSM) in Three US Cities, 2018

Characteristic

PrEP use

Total sample Currently Previously Never
n = 778 n = 243 n = 59 n = 476
n (%) n (%) n (%) n (%)

Condomless anal sex*
Yes 331 (59.2) 145 (69.7) 26 (68.4) 160 (51.1)
No 228 (40.7) 63 (30.3) 12 (31.6) 153 (48.8)

Risky drinking (AUDIT-C score ‡5 of 12)
Yes 318 (40.9) 102 (42.0) 26 (44.1) 190 (39.9)
No 460 (59.1) 141 (58.0) 33 (55.9) 286 (60.1)

Problematic drug use (DUDIT score ‡6 of 44)*
Yes 126 (16.2) 47 (19.3) 14 (23.7) 65 (13.7)
No 652 (83.8) 196 (80.7) 45 (76.3) 411 (86.3)

Age group (in years)*
18–29 353 (45.4) 103 (42.4) 28 (47.5) 222 (46.6)
30–39 238 (30.6) 89 (36.6) 25 (42.3) 124 (26.1)
40+ 187 (24.0) 51 (20.9) 6 (10.2) 130 (27.3)

Race/ethnicity*
Non-Hispanic White 396 (50.9) 130 (53.5) 30 (50.9) 236 (49.6)
Black/African American 153 (19.7) 38 (15.6) 7 (11.9) 108 (22.7)
Hispanic/Latino 108 (13.9) 40 (16.5) 11 (18.6) 57 (11.9)
Other/mixed 121 (15.5) 35 (14.4) 11 (18.6) 75 (15.8)

Education*
<4-year college degree 279 (35.9) 62 (25.5) 17 (28.8) 200 (42.2)
4-year college degree 280 (36.1) 96 (39.5) 22 (37.3) 162 (34.2)
Any postgraduate degree 217 (28.0) 85 (35.0) 85 (33.9) 112 (23.6)

Health insurance*
Private insurance 525 (67.7) 189 (77.7) 38 (64.4) 299 (63.0)
Public insurance only 121 (15.6) 37 (15.3) 9 (15.3) 84 (17.7)
Uninsured 130 (16.8) 17 (7.0) 12 (20.3) 92 (19.4)

Sexual orientation*
Gay 674 (86.7) 230 (94.7) 51 (86.4) 393 (82.7)
Bisexual/other 103 (13.3) 13 (5.3) 8 (13.6) 82 (17.3)

City/MSA*
Atlanta 273 (35.1) 88 (36.2) 20 (33.9) 165 (34.7)
New York City 268 (34.4) 99 (40.7) 25 (42.3) 144 (30.3)
Detroit 237 (30.5) 56 (23.0) 14 (23.7) 167 (35.0)

*p < 0.05 for chi-square test of characteristic across PrEP use subgroup (Currently, Previously, Never).
AUDIT-C, Alcohol Use Disorders Identification Test-Concise; DUDIT, Drug Use Disorders Identification Test; MSA, metropolitan

statistical areas; PrEP, pre-exposure prophylaxis.
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In Model 2 (previous vs. never PrEP use), CAS was as-
sociated with greater adjusted odds of previous PrEP use
(aOR = 2.32, 95% CI = 1.07–5.0). Younger MSM aged 18–29
years (aOR = 8.88, 95% CI = 1.88–41.84) and 30–39 years
(aOR = 13.45, 95% CI = 2.94–61.61) old had greater adjusted
odds of previous PrEP use compared with MSM aged ‡40 years.
Compared with men with <4-year college degree, men with
postgraduate education had higher adjusted odds of previously
using PrEP (aOR = 4.29, 95% CI = 1.58–11.68). No other char-
acteristics were associated with previous (vs. never) PrEP use.

In Model 3, (current vs. previous PrEP use), MSM aged
30–39 (vs. ‡40) years had lower adjusted odds (aOR = 0.16,
95% CI = 0.03–0.73) of current PrEP use. MSM without in-
surance (vs. private insurance) had lower adjusted odds of
currently using PrEP (aOR = 0.25, 95% CI = 0.09–70).

Reasons for PrEP nonuse

Reasons for PrEP nonuse (never and discontinued use)
were categorized as: cost and availability; health and safety;
lower perceived need and committed relationship; and other.
Among the MSM who never used PrEP (n = 450), commonly
reported reasons were related to cost and availability
(Table 3): Not knowing where to get PrEP (27%); Not able to
afford PrEP (25%); and Having insurance that wouldn’t
cover PrEP (15%). Lower perceived need and committed
relationship reasons were Decided didn’t need PrEP (34%)
and Starting a committed relationship (19%). Health and
safety reasons were Worrying about side effects of PrEP
(38%) and Doctor did not recommend PrEP (20%). In bi-
variate analysis ( p < 0.05), more men who reported CAS

Table 2. Demographic, Behavioral, and Psychosocial Correlates of Pre-Exposure Prophylaxis (PrEP)

Use Among HIV-Negative Men Who Have Sex With Men (MSM), 2018

Characteristic

PrEP use

Model 1 Model 2 Model 3
Currently (vs. Never) Previouslya (vs Never) Currently (vs Previouslya)

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

Condomless anal sex
Yes 2.60 (1.73–3.91)* 2.32 (1.07–5.0)* 1.12 (0.51–2.46)
No Ref. Ref. Ref.

Risky drinking (AUDIT-C ‡5 of 12)
Yes 0.87 (0.57–1.30) 0.62 (0.28–1.35) 1.41 (0.64–3.09)
No Ref. Ref. Ref.

Problematic drug use (DUDIT ‡6 of 44)
Yes 1.17 (0.68–2.00) 1.35 (0.54–3.35) 0.87 (0.35–2.15)
No Ref. Ref. Ref.

Age group (in years)
18–29 2.11 (1.26–3.52)* 8.88 (1.88–41.84)* 0.24 (0.05–1.13)
30–39 2.12 (1.25–3.59)* 13.45 (2.94–61.61)* 0.16 (0.03–0.73)*
40+ Ref. Ref. Ref.

Race/ethnicity
Non-Hispanic White Ref. Ref. Ref.
Black/African American 0.85 (0.50–1.46) 0.82 (0.28–2.37) 1.04 (0.35–3.09)
Hispanic/Latino 1.48 (0.80–2.75) 2.06 (0.75–5.68) 0.72 (0.26–1.96)
Other/mixed 0.83 (0.47–1.47) 1.18 (0.45–3.12) 0.70 (0.26–1.89)

Education
<4-year college degree Ref. Ref. Ref.
4-year college degree 1.96 (1.20–3.21)* 1.63 (0.61–4.41) 1.20 (0.44–3.30)
>Any postgraduate degree 2.58 (1.51–4.40)* 4.29 (1.58–11.68)* 0.60 (0.22–1.65)

Health insurance
Private insurance Ref. Ref. Ref.
Public insurance only 0.85 (0.49–1.50) 1.02 (0.34–3.04) 0.83 (0.28–2.49)
Uninsured 0.30 (0.16–0.57)* 1.20 (0.46–3.10) 0.25 (0.09–0.70)*

Sexual orientation
Gay 3.14 (1.62–6.12)* 1.25 (0.44–3.55) 2.52 (0.81–7.90)
Bisexual/other Ref. Ref. Ref.

City/MSA
Atlanta Ref. Ref. Ref.
New York City 0.97 (0.59–1.58) 1.28 (0.52–3.14) 0.76 (0.31–1.87)
Detroit 0.48 (0.29–0.81)* 0.46 (0.17–1.27) 1.05 (0.38–2.92)

Multivariable regression models include all variables listed within the column.
aResults are based on a small sample for a previously used group (n = 59) and may be unstable.
*p < 0.05.
aOR, adjusted odds ratio; AUDIT-C, Alcohol Use Disorders Identification Test-Concise; CI, confidence interval; DUDIT, Drug Use

Disorders Identification Test; MSA, metropolitan statistical area; PrEP, pre-exposure prophylaxis.
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(n = 151) [vs. did not (n = 299)] reported that Insurance
wouldn’t cover PrEP (20% vs. 12%, respectively), and Didn’t
know where to get it (33% vs. 24%). Fewer men who reported
CAS (vs. did not) said they Didn’t need PrEP (23% vs. 39%)
or Started a committed relationship (7% vs. 25%) as reasons
for never use.

Reasons for PrEP discontinuation

MSM who previously used PrEP (n = 59), Starting a
committed relationship (32%) and Deciding they didn’t need
PrEP anymore (29%) were most reported reasons for dis-
continuation (Table 3). Cost and availability reasons were:
Not being able to afford PrEP (19%) and Lack of insurance
covering PrEP (12%). Health and safety related reasons
were: Didn’t like side effects (17%) and Worry about safety of
PrEP (10%). More men who reported CAS (n = 26) [vs. did
not (n = 33)] said Worry about safety of PrEP (19% vs. 3%,
respectively) was a reason for discontinuing PrEP.

Discussion

Use of PrEP currently, previously, and never

This study examined correlates of current, previous, and
never use of PrEP in a sample of HIV-negative MSM from
three cities. We assessed reasons for PrEP nonuse by CAS,28

in a sample with more current PrEP users (31%) compared
with prior research;8,9,19,44 another 8% were previous PrEP

users, similar to past studies.19,21,44 Having representation of
current, previous, and never users in our sample allowed us to
examine sociodemographic and behavioral associations with
PrEP use status, and reasons for nonuse, in an era of in-
creasingly common PrEP use where gaps persist in access,
uptake, and persistence of use for MSM.11,12,16,20

Compared with never users, current and previous PrEP
users were similar in reporting CAS, younger age, and higher
education. The association between CAS and PrEP use is not
surprising, because CAS is an indication for PrEP use.19,28,44

In addition, participants reported high adherence to PrEP
(84% reported 100% adherence for past 7-day), which could
offer protection against HIV and may explain the association
of current PrEP use and CAS. However, among MSM pre-
viously used PrEP, higher CAS indicates heightened risk for
HIV infection for those who discontinued PrEP use. These
findings are telling in the context of expanding community
PrEP use, where measurement and understanding of unpro-
tected sex (condomless and PrEP less sex as ‘‘unprotective’’
and condom or PrEP use as ‘‘protective’’) are changing.45

Thus, our finding of previous PrEP users reporting CAS un-
derscores the need for new interventions in this era to re-
initiate condom use among MSM who discontinue
PrEP.20,35,44 Messaging is also needed to enhance PrEP use
among less educated MSM, if they are PrEP eligible, given
their associations with lower likelihood of PrEP use found
here; for example, messaging about PrEP through commu-
nity outreach ads and other social marketing efforts.46,47

Table 3. Reasons for Pre-Exposure Prophylaxis (PrEP) Nonuse Among Men Who Have Sex With Men

(MSM) Who Never or Previously Used PrEP, 2018

Reasons

Never used PrEP Previously used PrEP

Total Reported
Not

reported Total Reported
Not

reported
CAS CAS CAS CAS

n = 450 n = 151 n = 299 n = 59 n = 26 n = 33
n (%) n (%) n (%) n (%) n (%) n (%)

Cost and availability
I couldn’t afford it 113 (25) 45 (30) 68 (23) 11 (19) 6 (23) 5 (15)
My insurance wouldn’t cover it 67 (15) 30 (20) 37 (12)* 7 (12) 5 (19) 2 (6)
I didn’t know where to get it 122 (27) 50 (33) 72 (24)* N/A

Health and safety
I was worried about the side effects 171 (38) 66 (44) 105 (35) N/A
My doctor did not recommend PrEP for me 92 (20) 35 (23) 57 (19) N/A
I didn’t like the side effects N/A 10 (17) 5 (19) 5 (15)
I was worried about the safety of PrEP N/A 6 (10) 5 (19) 1 (3)*
My kidney and liver function began to suffer N/A 2 (3) 1 (4) 1 (3)

Lower perceived need and committed relationship
I decided I didn’t need it 151 (34) 35 (23) 116 (39)* N/A
I decided I didn’t need it anymore N/A 17 (29) 8 (31) 9 (27)
I started a committed relationship 86 (19) 10 (7) 76 (25)* 19 (32) 5 (19) 14 (42)

Other reasons
I didn’t think it was worth it 62 (14) 18 (12) 44 (15) 6 (10) 1 (4) 5 (15)
It was too inconvenient/didn’t fit my life 35 (8) 10 (6) 25 (8) 6 (10) 3 (12) 3 (9)

I was worried someone would think I had
HIV if they saw me take it 33 (7) 11 (7) 22 (7) N/A
I have never heard of it 9 (2) 2 (1) 7 (2) N/A

*p < 0.05 for chi-square test of reason for never using/discontinuing PrEP across men who have sex with men who reported CAS and not
reported CAS.

CAS, condomless anal sex; N/A, not applicable; PrEP, pre-exposure prophylaxis.
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Contrary to earlier studies on substance use and current
PrEP use and adherence,19,48 we found that risky drinking
and problematic drug use were not associated with current
and previous PrEP use, as have others recently.26,49 This may
suggest that risky drinking and problematic drug use may not
necessarily interfere with PrEP use for some men.49,50

However, considering the evidence on the association of al-
cohol use and substance use with sub-optimal ART adher-
ence,51–53 future studies might examine PrEP use among
MSM who report drug and alcohol use. We found no dif-
ferences in PrEP use for Black and Hispanic/Latino MSM
compared with White MSM, similar to other recent stud-
ies8,44,54,55 but in contrast with earlier research.10,16–18 This
could be due to biases in our sample, which was recruited
from urban areas and highly educated, similar to studies that
found no significant racial/ethnic differences in PrEP use
when controlled for urbanicity and education levels.8,44

However, given that MSM of color have higher HIV inci-
dence than White MSM, equivalent levels of PrEP use might
still not translate to equitable prevention and widen dis-
parities in HIV incidence.56 It is important to continue ad-
dressing PrEP access and uptake issues for MSM of color.

Not having health insurance was associated with lower
likelihood of current PrEP use. Although improving in some
parts of the United States,57–59 lack of insurance is still a
barrier to PrEP access,8,10,19 despite current implementation
of financial assistance programs for covering PrEP
costs.10,33,44,60–62 Further efforts are needed in this area, in-
cluding implementation of PrEP-Drug Assistance Programs
and consideration for expansion of Medicaid,13 and other
mechanisms to reduce in PrEP costs for the uninsured.63

Reasons for PrEP nonuse

Primary reasons for not using PrEP (both never and dis-
continuation) were health and safety concerns, cost and
availability, and lower perceived need. These findings high-
light the need for messaging about: relatively low side effects
to ease concerns about PrEP, personal risk assessment and
indications for PrEP, and PrEP clinics and assistance pro-
grams to help cover PrEP costs.12,16,20,21,64–68 Evidence of
effective messaging through advertisement campaigns and
social networks to enhance PrEP uptake has been encour-
aging and might be expanded to reach more MSM who need
PrEP.46,47

We found that insurance coverage and access were pro-
minent reasons for never using PrEP among MSM who re-
ported CAS. More MSM who did not report CAS indicated
lower perceived need and starting a committed relationship
as appropriate reasons for never use. For discontinuation,
more MSM who reported CAS noted concerns about safety of
PrEP as a reason. Although marginally significant, more
MSM who did not report CAS said starting a committed
relationship was an appropriate reason for PrEP discontinu-
ation. A considerable proportion (23% of never and 31% of
previous users) of MSM who reported CAS indicated lower
perceived need (Decided I didn’t need it/anymore) as a rea-
son. This finding underscores the discrepancy between per-
ceived need and PrEP eligibility.21,32,68–70 Efforts are needed
to educate MSM about personal risk assessment and fur-
ther discussion between MSM and their provider on PrEP
eligibility.

Many reasons noted by MSM who reported CAS may be
considered barriers (e.g., lack of access, insurance coverage,
affordability, concern for side effects), although some rea-
sons for not using PrEP are appropriately determined by an
individual and their provider (e.g., provider not re-
commending, actual side effects). Reasons for PrEP nonuse
noted by MSM who did not report CAS could be appropriate
(e.g., starting committed relationship), until their risk status
and PrEP eligibility changes. This distinction may help in
designing tailored prevention messaging to increase PrEP
uptake. For example, messaging about safety and side effects
could help alleviate some concerns of MSM who reported
CAS. Providers should discuss with MSM about perceived vs
experienced side effects of PrEP. Messaging all men on
availability of PrEP could improve PrEP use if and when it is
needed.21

Our study has limitations, including behavioral assessment
recall and reporting and a nonexhaustive list of reasons
provided for PrEP nonuse, although they are consistent with
previous research.19,20,26,44 The study sample had high edu-
cation levels and was recruited only from three cities (i.e.,
nonrural),8,71 with accordingly limited generalizability.
However, the sample was relatively large and diverse with
sizeable representation of current, previous, and never PrEP
users, which provides timely results in a transitional era of
increasing PrEP use. Future research might continue to focus
on current and previous PrEP users to better understand PrEP
use over time in the context of long-acting injectable PrEP
medications and other future products.8,19,31,45,72

Differing reasons for PrEP nonuse by CAS among MSM
has important implications for public health and clinical de-
cision making. Among MSM who reported CAS, access, and
lack of insurance coverage, and worry about safety of PrEP
were major barriers for never use and discontinuation, re-
spectively. Lower perceived need was understandably a
major reason for nonuse among MSM who did not report
CAS. Future research might focus on better understanding
barriers specific to MSM based on individual HIV risk level.
The association of CAS with previous use could indicate
increased HIV risk, providing messaging about re-initiating
condom use for men who discontinue PrEP.

Authors’ Contributions

K.K. contributed to the conception, data analysis, inter-
pretation of the data, drafting, and critically revising the
article. G.M. was involved in study conception, data anal-
ysis, interpretation of the data, drafting, and critically re-
vising the article. R.S. was involved in critically revising the
article. S.H. was involved in critically revising the article
P.S. was involved in the conception and critically revising
the article.

Acknowledgments

The authors thank the M-cubed Study staff and the CDC
and Kraft labs. They are grateful to the M-cubed Study par-
ticipants and community advisory board members.

Author Disclosure Statement

No competing financial interests exist.

PREP NONUSE AMONG MSM 163

D
ow

nl
oa

de
d 

by
 1

00
.3

7.
17

0.
90

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 1
0/

03
/2

2.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 



Funding Information

The study was funded by CDC cooperative agreement
#U01PS004977 and supported by the Center for AIDS Re-
search at Emory University (P30AI050409).

References

1. Centers for Disease Control and Prevention. HIV Surveil-
lance Report, 2018 (Updated). 2020. Available at: http://
www.cdc.gov/hiv/library/reports/hiv-surveillance.html (Last
accessed August 26, 2020).

2. Centers for Disease Control and Prevention. Estimated HIV
incidence and prevalence in the United States, 2014–2018.
HIV Surveillance Supplemental Report 2020;25. Available
at: http://www.cdc.gov/hiv/library/reports/hiv-surveillance
.html (Last accessed September 8, 2020).

3. Centers for Disease Control and Prevention. Pre-exposure
Prophylaxis (PrEP) for HIV Prevention, 2014. Available at:
https:/www.cdc.gov/nchhstp/newsroom/docs/factsheets/
prep-factsheet-508.pdf (Last accessed August 26,
2020).

4. Centers for Disease Control and Prevention. HIV preven-
tion in the United States, New opportunities, New expec-
tations 2015. Available at: https:/www.cdc.gov/hiv/pdf/
policies/cdc-hiv-prevention-bluebook.pdf (Last accessed
September 20, 2020).

5. Grant RM, Lama JR, Anderson PL, et al. Preexposure
chemoprophylaxis for HIV prevention in men who have sex
with men. N Engl J Med 2010;363:2587–2599.

6. Fauci AS, Redfield RR, Sigounas G, et al. Ending the HIV
epidemic: A plan for the United States. JAMA 2019;321:
844–845.

7. Jenness SM, Goodreau SM, Rosenberg E, et al. Impact of
the Centers for Disease Control’s HIV preexposure pro-
phylaxis guidelines for men who have sex with men in the
United States. J Infect Dis 2016;214:1800–1807.

8. Sullivan PS, Sanchez TH, Zlotorzynska M, et al. National
trends in HIV pre-exposure prophylaxis awareness, will-
ingness and use among United States men who have sex
with men recruited online, 2013 through 2017. J Int AIDS
Soc 2020;23:e25461.

9. Kamitani E, Wichser ME, Adegbite AH, et al. Increasing
prevalence of self-reported HIV preexposure prophylaxis
use in published surveys: A systematic review and meta-
analysis. AIDS (London, England) 2018;32:2633–2635.

10. Finlayson T, Cha S, Xia M, et al. Changes in HIV pre-
exposure prophylaxis awareness and use among men who
have sex with men—20 Urban Areas, 2014 and 2017.
MMWR Morb Mortal Wkly Report 2019;68:597–603.

11. Sullivan PS, Siegler AJ. Getting pre-exposure prophylaxis
(PrEP) to the people: Opportunities, challenges and
emerging models of PrEP implementation. Sex Health
2018;15:522–527.

12. Edeza A, Karina Santamaria E, Valente PK, et al. Experi-
enced barriers to adherence to pre-exposure prophylaxis for
HIV prevention among MSM: A systematic review and meta-
ethnography of qualitative studies. AIDS Care 2020:1–9.
DOI: 10.1080/09540121.2020.1778628 (Last accessed Oc-
tober 21, 2020).

13. Siegler AJ, Mehta CC, Mouhanna F, et al. Policy- and county-
level associations with HIV pre-exposure prophylaxis use, the
United States, 2018. Ann Epidemiol 2020;45:24–31.e23.

14. Rolle C-P, Rosenberg ES, Siegler AJ, et al. Challenges in
translating PrEP interest into uptake in an observational

study of young Black MSM. J Acquir Immune Defic Syndr
2017;76:250–258.

15. Brooks RA, Nieto O, Landrian A, Donohoe TJ. Persistent
stigmatizing and negative perceptions of pre-exposure
prophylaxis (PrEP) users: Implications for PrEP adoption
among Latino men who have sex with men. AIDS Care
2019;31:427–435.

16. Ezennia O, Geter A, Smith DK. The PrEP care continuum
and Black men who have sex with men: A scoping review
of published data on awareness, uptake, adherence, and
retention in PrEP care. AIDS Behav 2019;23:2654–2673.

17. Blashill AJ, Brady JP, Rooney BM, et al. Syndemics and
the PrEP cascade: Results from a sample of young Latino
men who have sex with men. Arch Sex Behav 2020;49:
125–135.

18. Huang Y-L, Zhu W, Smith D, et al. HIV preexposure
prophylaxis, by race and ethnicity—United States, 2014–
2016. Morb Mortal Wkly Rep 2018;67:1147–1150.

19. Whitfield THF, 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;49:103–112.

20. Morgan E, Ryan DT, Newcomb ME, Mustanski B. High
rate of discontinuation may diminish PrEP coverage among
young men who have sex with men. AIDS Behav 2018;22:
3645–3648.

21. Whitfield THF, John SA, Rendina HJ, et al. 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;22:3566–3575.

22. Serota DP, Rosenberg ES, Sullivan PS, et al. Pre-exposure
prophylaxis uptake and discontinuation among young Black
men who have sex with men in Atlanta, Georgia: A pro-
spective cohort study. Clin Infect Dis 27 2020;71:574–582.

23. Siegler AJ, Mouhanna F, Giler RM, et al. The prevalence of
pre-exposure prophylaxis use and the pre-exposure
prophylaxis-to-need ratio in the fourth quarter of 2017,
United States. Ann Epidemiol 2018;28:841–849.

24. Sullivan PS, Mena L, Elopre L, Siegler AJ. Implementation
strategies to increase PrEP uptake in the South. Curr
HIV/AIDS Rep 2019;16:259–269.

25. Golub SA, Fikslin RA, Goldberg MH, et al. Predictors of
PrEP uptake among patients with equivalent access. AIDS
Behav 2019;23:1917–1924.

26. Hojilla JC, Vlahov D, Crouch PC, et al. HIV pre-exposure
prophylaxis (PrEP) uptake and retention among men who
have sex with men in a community-based sexual health
clinic. AIDS Behav 2018;22:1096–1099.

27. Kanny D, Jeffries WL, Chapin-Bardales J, et al. Racial/-
ethnic disparities in HIV preexposure prophylaxis among
men who have sex with men—23 Urban Areas, 2017. Morb
Mortal Wkly Rep 2019;68:801–806.

28. Centers for Disease Control and Prevention: US Public
Health Service. Preexposure prophylaxis for the prevention
of HIV infection in the United States—2017 Update: A
clinical practice guideline. 2018. Available at: https://www
.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
(Last accesed November 11, 2020).

29. Golub SA, Gamarel KE, Rendina HJ, et al. From efficacy to
effectiveness: Facilitators and barriers to PrEP acceptability
and motivations for adherence among MSM and trans-
gender women in New York City. AIDS Patient Care STDS
2013;27:248–254.

164 KOTA ET AL.

D
ow

nl
oa

de
d 

by
 1

00
.3

7.
17

0.
90

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 1
0/

03
/2

2.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https:/www.cdc.gov/nchhstp/newsroom/docs/factsheets/prep-factsheet-508.pdf
https:/www.cdc.gov/nchhstp/newsroom/docs/factsheets/prep-factsheet-508.pdf
https:/www.cdc.gov/hiv/pdf/policies/cdc-hiv-prevention-bluebook.pdf
https:/www.cdc.gov/hiv/pdf/policies/cdc-hiv-prevention-bluebook.pdf
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf


30. Owens C, Hubach RD, Williams D, et al. Facilitators and
barriers of pre-exposure prophylaxis (PrEP) uptake among
rural men who have sex with men living in the Midwestern
U.S. Arch Sex Behav 2020;49:2179–2191.

31. Parsons JT, Rendina HJ, Lassiter JM, et al. 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;74:285–292.

32. Gallagher T, Link L, Ramos M, et al. Self-perception of
HIV risk and candidacy for pre-exposure prophylaxis
among men who have sex with men testing for HIV at
commercial sex venues in New York City. LGBT Health
2014;1:218–224.

33. Wood S, Gross R, Shea JA, et al. Barriers and facilitators of
PrEP adherence for young men and transgender women of
color. AIDS Behav 2019;23:2719–2729.

34. Haberer JE, Bangsberg DR, Baeten JM, et al. Defining
success with HIV pre-exposure prophylaxis: A prevention-
effective adherence paradigm. AIDS 2015;29:1277–1285.

35. Elsesser SA, Oldenburg CE, Biello KB, et al. Seasons of
risk: Anticipated behavior on vacation and interest in epi-
sodic antiretroviral pre-exposure prophylaxis (PrEP) among
a large national sample of U.S. men who have sex with men
(MSM). AIDS Behav 2016;20:1400–1407.

36. Grov C, Rendina HJ, Whitfield TH, et al. Changes in fa-
miliarity with and willingness to take preexposure pro-
phylaxis in a longitudinal study of highly sexually active
gay and bisexual men. LGBT Health 2016;3:252–257.

37. Sullivan PS, Zahn RJ, Wiatrek S, et al. HIV prevention via
mobile messaging for men who have sex with men (M-
Cubed): Protocol for a randomized controlled trial. JMIR
Res Protoc 2019;8:e16439.

38. Bush K, Kivlahan DR, McDonell MB, et al. The AUDIT
Alcohol Consumption Questions (AUDIT-C): An effective
brief screening test for problem drinking. Arch Intern Med
1998;158:1789–1795.

39. Reinert DF, Allen JP. The alcohol use disorders identifi-
cation test: An update of research findings. Alcohol Clin
Exp Res 2007;31:185–199.

40. Gual A, Segura L, Contel M, et al. Audit-3 and audit-4:
Effectiveness of two short forms of the alcohol use disor-
ders identification test. Alcohol Alcohol 2002;37:591–596.

41. Berman AH, Bergman H, Palmstierna T, Schlyter F. Eva-
luation of the Drug Use Disorders Identification Test (DU-
DIT) in criminal justice and detoxification settings and in a
Swedish population sample. Eur Addict Res 2005;11:22–31.

42. Berman AH, Wennberg P, Sinadinovic K. Changes in
mental and physical well-being among problematic alcohol
and drug users in 12-month Internet-based intervention
trials. Psychol Addict Behav 2015;29:97–105.

43. Sinadinovic K, Wennberg P, Berman AH. Population
screening of risky alcohol and drug use via Internet and
Interactive Voice Response (IVR): A feasibility and psy-
chometric study in a random sample. Drug Alcohol Depend
2011;114:55–60.

44. Holloway IW, Dougherty R, Gildner J, et al. Brief report:
PrEP uptake, adherence, and discontinuation among Cali-
fornia YMSM using geosocial networking applications.
J Acquir Immune Defic Syndr 2017;74:15–20.

45. Mansergh G, Stephenson R, Hirshfield S, Sullivan
P. Understanding HIV sexual protection and its association
with substance use during sex among MSM in an era of
multiple primary prevention products. J Acquir Immune
Defic Syndr 2020;85.

46. Kelly JA, Amirkhanian YA, Walsh JL, et al. Social network
intervention to increase pre-exposure prophylaxis (PrEP)
awareness, interest, and use among African American men
who have sex with men. AIDS Care 2020;32(Suppl 2):
40–46.

47. Phillips GI, Raman AB, Felt D, et al. PrEP4Love: The role
of messaging and prevention advocacy in PrEP attitudes,
perceptions, and uptake among YMSM and transgender
women. J Acquir Immune Defic Syndr 2020;83:450–456.

48. Maxwell S, Gafos M, Shahmanesh M. Pre-exposure pro-
phylaxis use and medication adherence among men who
have sex with men: A systematic review of the literature.
J Assoc Nurses AIDS Care 2019;30:e38–e61.

49. Hoenigl M, Jain S, Moore D, et al. Substance use and ad-
herence to HIV preexposure prophylaxis for men who have
sex with men. Emerg Infect Dis 2018;24:2292–2302.

50. Achterbergh RCA, Hoornenborg E, Boyd A, et al. Changes in
mental health and drug use among men who have sex with men
using daily and event-driven pre-exposure prophylaxis: Re-
sults from a prospective demonstration project in Amsterdam,
the Netherlands. EClinicalMedicine 2020;26:100505.

51. Velloza J, Kemp CG, Aunon FM, et al. Alcohol use and
antiretroviral therapy non-adherence among adults living
with HIV/AIDS in Sub-Saharan Africa: A systematic re-
view and meta-analysis. AIDS Behav 2020;24:1727–1742.

52. Kelso-Chichetto NE, Plankey M, Abraham AG, et al. As-
sociation between alcohol consumption trajectories and
clinical profiles among women and men living with HIV.
Am J Drug Alcohol Abuse 2018;44:85–94.

53. Perera S, Bourne AH, Thomas S. Chemsex and anti-
retroviral therapy non-adherence in HIV-positive men who
have sex with men: A systematic review. [Abstract P198].
BASHH-SSSTDI conference, June 18–20, 2017, Belfast,
UK. Sexually Transmitted Infections 2017;93(Suppl 1):
A81. Available at: https://sti.bmj.com/content/sextrans/93/
Suppl-1/A81.1.full.pdf (Last accessed November 1, 2020).

54. Endreny N, Kaley A, Asiago-Reddy E. Uptake of Primary
Care Significantly Associated with PrEP Retention in a
Mid-Sized U.S. City [Abstract PEC0603]. AIDS 2020:
Virtual, 23rd International AIDS Conference; July 6–10,
2020. Available at: https://www.aids2020.org/wp-content/
uploads/2020/09/AIDS2020_Abstracts.pdf (Last accessed
October 30, 2020).

55. Jason E. Farley GB, Hughes JP, Scott Batey D, et al. The
impact of stigma and sexual identity on PrEP awareness
and use among at risk men who have sex with men in 4 US
cities (HPTN 078). [Abstract PED0987]. AIDS 2020: Vir-
tual, 23rd International AIDS Conference; July 6–10, 2020.
Available at: https://www.aids2020.org/wpcontent/uploads/
2020/09/AIDS2020_Abstracts.pdf (Last accessed November
20, 2020).

56. Goedel WC, King MRF, Lurie MN, et al. Effect of racial in-
equities in pre-exposure prophylaxis use on racial disparities in
HIV incidence among men who have sex with men: A modeling
study. J Acquir Immune Defic Syndr 2018;79:323–329.

57. Cooley LA, Hoots B, Wejnert C, et al. Policy Changes
and improvements in health insurance coverage among
MSM: 20 U.S. Cities, 2008–2014. AIDS Behav 2017;21:
615–618.

58. Rendina HJ, Whitfield TH, Grov C, et al. Distinguishing
hypothetical willingness from behavioral intentions to ini-
tiate HIV pre-exposure prophylaxis (PrEP): Findings from
a large cohort of gay and bisexual men in the U.S. Soc Sci
Med 2017;172:115–123.

PREP NONUSE AMONG MSM 165

D
ow

nl
oa

de
d 

by
 1

00
.3

7.
17

0.
90

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 1
0/

03
/2

2.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

https://sti.bmj.com/content/sextrans/93/Suppl-1/A81.1.full.pdf
https://sti.bmj.com/content/sextrans/93/Suppl-1/A81.1.full.pdf
https://www.aids2020.org/wp-content/uploads/2020/09/AIDS2020_Abstracts.pdf
https://www.aids2020.org/wp-content/uploads/2020/09/AIDS2020_Abstracts.pdf
https://www.aids2020.org/wpcontent/uploads/2020/09/AIDS2020_Abstracts.pdf
https://www.aids2020.org/wpcontent/uploads/2020/09/AIDS2020_Abstracts.pdf


59. Mayer KH, Agwu A, Malebranche D. Barriers to the wider
use of pre-exposure prophylaxis in the United States: A
narrative review. Adv Ther 2020;37:1778–1811.

60. National Alliance of State and Territorial AIDS Directors.
Pharmaceutical company patient assistance programs and
co-payment assistance programs for preexposure prophy-
laxis (PrEP) and post-exposure prophylaxis (PEP); 2019.
Available at: https://www.nastad.org/sites/default/files/
resources/docs/prep-pep-and-pap-cap-fact-sheet-73119.pdf
(Last accessed December 9, 2020).

61. Ya-Lin A. Huang WZ, Neal Carnes, Karen W. Hoover.
PrEP Prescription Abandonment at the Pharmacy - United
States, 2018.[Abstract LBPEC22]. AIDS 2020: Virtual,
23rd International AIDS Conference; 6–10 July, 2020.
Available at: https://www.aids2020.org/wp-content/uploads/
2020/09/AIDS2020_Abstracts.pdf (Last accessed December
9, 2020).

62. Smith DK, Van Handel M, Huggins R. Estimated coverage
to address financial barriers to HIV preexposure prophylaxis
among persons with indications for its use, United States,
2015. J Acquir Immune Defic Syndr 2017;76:465–472.

63. Golub SA, Myers JE. Next-wave HIV pre-exposure pro-
phylaxis implementation for gay and bisexual men. AIDS
Patient Care STDS 2019;33:253–261.

64. Hannaford A, Lipshie-Williams M, Starrels JL, et al. The use
of online posts to identify barriers to and facilitators of HIV
pre-exposure prophylaxis (PrEP) among men who have sex
with men: A comparison to a systematic review of the peer-
reviewed literature. AIDS Behav 2018;22:1080–1095.

65. Pinto RM, Berringer KR, Melendez R, Mmeje O. Im-
proving PrEP implementation through multilevel interven-
tions: A synthesis of the literature. AIDS Behav 2018;22:
3681–3691.

66. Remy L, Enriquez M. Behavioral interventions to enhance
PrEP uptake among Black men who have sex with men: A
review. J Assoc Nurses AIDS Care 2019;30:151–163.

67. Parisi D, Warren B, Leung SJ, et al. A multicomponent
approach to evaluating a pre-exposure prophylaxis (PrEP)

implementation program in five agencies in New York.
J Assoc Nurses AIDS Care 2018;29:10–19.

68. Lockard A, Rosenberg ES, Sullivan PS, et al. Contrasting self-
perceived need and guideline-based indication for HIV pre-
exposure prophylaxis among young, Black men who have sex
with men offered pre-exposure prophylaxis in Atlanta,
Georgia. AIDS Patient Care STDS 2019;33:112–119.

69. Calabrese SK. Interpreting gaps along the preexposure
prophylaxis cascade and addressing vulnerabilities to stig-
ma. Am J Public Health 2018;108:1284–1286.

70. Shover CL, Javanbakht M, Shoptaw S, et al. HIV Pre-
exposure prophylaxis initiation at a large community clinic:
Differences between eligibility, awareness, and uptake.
Am J Public Health 2018;108:1408–1417.

71. McKenney J, Sullivan PS, Bowles KE, et al. HIV risk be-
haviors and utilization of prevention services, urban and
rural men who have sex with men in the United States:
Results from a National Online Survey. AIDS Behav 2018;
22:2127–2136.

72. Ellison J, van den Berg JJ, Montgomery MC, et al. Next-
generation HIV pre-exposure prophylaxis Preferences
among men who have sex with men taking daily oral pre-
exposure prophylaxis. AIDS Patient Care STDs 2019;33:
482–491.

Address correspondence to:
Krishna Kiran Kota, PhD, MS

Division of HIV/AIDS Prevention
National Center for HIV/AIDS, Viral Hepatitis, STD,

and TB Prevention
Centers for Disease Control and Prevention

MS H18-3
1600 Clifton Road, NE

Atlanta, GA 30333
USA

E-mail: qel3@cdc.gov

166 KOTA ET AL.

D
ow

nl
oa

de
d 

by
 1

00
.3

7.
17

0.
90

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 1
0/

03
/2

2.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

https://www.nastad.org/sites/default/files/resources/docs/prep-pep-and-pap-cap-fact-sheet-73119.pdf
https://www.nastad.org/sites/default/files/resources/docs/prep-pep-and-pap-cap-fact-sheet-73119.pdf
https://www.aids2020.org/wp-content/uploads/2020/09/AIDS2020_Abstracts.pdf
https://www.aids2020.org/wp-content/uploads/2020/09/AIDS2020_Abstracts.pdf

