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Abstract

Background: Daily oral pre-exposure prophylaxis (PrEP) is available and recommended for men who have sex with men
(MSM) at risk for HIV infection. Other HIV prevention products are being developed, including long-acting injectable (LAI) and
event-based oral and topical formulations. Understanding preferences for potential products by MSM can help direct further
development of prevention messaging.

Methods: \We present baseline data from HIV-negative participants enrolled in the US Mobile Messaging for Men (M-cubed)
Study. Participants were asked their likelihood of and rank order preference for using daily oral PrEP and various potential
prevention products (one- to -three-month injections, 2-1-1 sexual event oral dosing, anal or penile gel, or anal suppository),
and their sociodemographic characteristics. Bivariate and multivariable logistics regression assessed demographic associations
with likelihood of use and rank order preference.

Results: Overall, most MSM reported a likelihood of using LAI (74%), sexual event-based pills (67%) and penile gel (64%).
Men who reported recent unprotected (condomless and PrEPless) anal sex most preferred a penile gel formulation (74%), fol-
lowed closely by LAl and event-based pills (73% each). Current PrEP users (vs. non-users) had greater odds of reporting likeli-
hood to use LAl (AOR = 3.29, 95% Cl = 2.12 to 5.11), whereas men reporting recent unprotected anal sex had a greater
odds of likelihood to use a penile gel (AOR = 1.79, 95% Cl = 1.27 to 2.52) and an anal suppository (AOR = 1.48, 95%
Cl =108 to 2.02). Hispanic/Latino (vs. White) MSM (AOR = 2.29, 95% Cl = 140 to 3.73) and, marginally, Black MSM
(AOR = 1.54, 95% Cl = 1.00 to 2.38) had greater odds of reporting likelihood to use penile gel. Similar patterns were found
for rank ordering preference of products, including condoms.

Conclusions: Most MSM were interested in using various potential future HIV prevention products, especially LAl. However,
two typologies of potential users emerged: men who prefer sexual event-based methods (condoms, event-based pill, sexual
gels and suppositories) and men who prefer non-sexual event-based methods (daily pill, LAl). Men who reported recent unpro-
tected anal sex preferred a penile gel product most, followed closely by sexual event-based pills and LAI. Racial/ethnic differ-
ences were noted as well. These findings on product preferences can help in formulation development and messaging.
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1 | INTRODUCTION

Currently available for use in the United States, daily adminis-
tered PrEP in pill form is efficacious and recommended to
prevent HIV infection in individuals at high risk for HIV [1].
Since approval by the FDA in 2012, PrEP as a public health
strategy for MSM has become increasingly successful [2].
Uptake of, and adherence to, a required daily pill regimen can
be an obstacle for people who may benefit the most. Black/
African American MSM have been found to have lower daily
PrEP use or adherence despite being overrepresented in the
HIV epidemic due partly to lack of information and support,
although more research is needed on racial/ethnic differences

[3,4]. Taking a daily pill has been a reported obstacle for some
MSM. In a 2017 study of MSM (and transgender women),
28% of participants preferred a rectal microbicide gel to a
daily oral tablet of PrEP [5]. Long-acting injectable (LAI) forms
of PrEP have also been shown to be popular as a potential
administrative method [3,6,7], and LAl was recently found to
be efficacious in preventing HIV infection [8]. The sparse but
emerging literature on product preferences speaks to the
need to prepare for a host of potential products and varying
preferences among MSM, and a particular need for quantita-
tive research in a large and diverse sample of MSM [6,9,10].
In this study, we assess self-reported likelihood of using vari-
ous HIV prevention products, including a LAl form of PrEP
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and sexual event-based pills, gels and anal suppositories
among a large and diverse sample of MSM in three US cities.

2 | METHODS

Data are from the 2018 baseline assessment of the Mobile
Messaging for Men (M-Cubed) Study among MSM in Atlanta,
Detroit and New York City (Emory University IRB
#00087684) [11]. Briefly, HIV-negative and HIV-positive MSM
were recruited via street intercept, through local venues, and
online to participate in a trial testing the efficacy of a sexual
health mobile app. Men consented and completed a com-
puter-based, self-report baseline survey at the study site in
their respective city. We analysed self-reported HIV-negative
participants (n = 782) for reported likelihood of using, and
rank order preference for, potential future HIV prevention
products of LAl (every one to three months); a sexual event-
driven pill (2 pills within 24 hours before sex and two pills
over two days after sex); a gel applied to the penis before
insertive anal sex; a gel inserted into the rectum with an appli-
cator before receptive anal sex; and a suppository inserted
into the rectum 30 minutes before receptive anal sex. Ranking
of preferences for use also included currently available prod-
ucts, condoms and a daily PrEP pill. Analyses compared likeli-
hood (“how likely are you to use [product] to prevent HIV
infection in the future?”) of use (definitely or somewhat likely
(1 to 2) vs. less than likely (neutral, somewhat or definitely
unlikely, 3 to 5)) of future products by race/ethnicity (Black,
Latino, White, other/mixed), age group (18 to 29, 30 to 39,
40 + years), education level (< some post-high school training,
four-year college degree, >some graduate education) and city.
We also analysed by unprotected (condomless and PrEPless)
anal sex in the prior three months and current daily oral PrEP
use, given the importance of those behaviours related to likeli-
hood of using future prevention products. Mean rank ordering
of product preference (1 to 6, from highest to lowest) was
also analysed for demographic differences. Bivariate and multi-
variable analyses were conducted on demographic variables
and whether or not current use of daily PrEP and condom-
less/PrEPless anal sex (past three months) is associated with
the likelihood of using, and preference for use of, other poten-
tial HIV prevention products.

3 | RESULTS

Nearly a third (32%) of the men reported being current PrEP
users, and 36% had unprotected (condomless/PrEPless) anal
sex within the prior three months (Table 1). About half (52%)
of the sample was White, 20% Black, 16% Hispanic/Latino
and 12% other or mixed race/ethnicity. Many (45%) of the
men were age 18 to 29 years, 31% age 30 to 39 years and
24% age 40 years or older, and represented well the three
cities and education levels.

3.1 | Reported likelihood of using future HIV
prevention products

Most men reported that they were likely to use PrEP in the
future (Table 1) via injection every one- to three months

(74%), sexual event-based pills (67%), a penile (64%) or anal
(54%) gel during sex, or an anal suppository before or after
sex (42%). Current daily PrEP users were more likely to
endorse future use of LAl, compared to men not currently
taking daily PrEP (88% vs. 68%, p < 0.05). Alternatively, cur-
rent daily PrEP users (vs. non-users) were less likely to
endorse event-based pills (52% vs. 74%), penile (48% vs. 71%)
or anal (47% vs. 58%) gel or anal suppositories (36% vs. 45%;
p's < 0.05). In multivariable analysis, controlling for demo-
graphic variables, current PrEP users (vs. non-users) were
more likely to prefer LAl (Adjusted Odds Ratio [AOR] = 3.29,
95% Confidence Interval [Cl] = 2.12 to 5.11), and less likely
to prefer an event-based pill (AOR = 0.37, 95% CI = 0.27 to
0.52), penile (AOR = 0.42, 95% Cl = 0.30 to 0.59) or anal gel
(AOR =071, 95% Cl=051 to 0.97), or, marginally
(p < 0.10), anal suppository (AOR = 0.74, 95% Cl = 0.53 to
1.03) formulations.

A penile gel formulation was the most preferred method of
PrEP administration among MSM who reported recent unpro-
tected anal sex (condomless and PrEPless anal sex in the prior
three months, 74%; Table 1). Compared to men who did not
report recent unprotected anal sex, men with recent condom-
less and PrEPless anal sex reported greater likelihood of using
a penile gel (74% vs. 58%), event-based pills (73% vs. 63%),
an anal gel (59% vs. 51%) and anal suppositories (50% vs.
38%:; p's < 0.05) to prevent HIV infections in bivariate analy-
sis. However, reporting of unprotected anal sex was associ-
ated only with penile gel (AOR = 1.79, 95% Cl = 1.27 to
2.52) and anal suppository (AOR = 148, 95% Cl = 108 to
2.02) formulations in multivariable regression analysis. No dif-
ference in likelihood of using LAl was found based on recent
unprotected anal sex.

Bivariate differences in likelihood of using products were
also found by race/ethnicity and age group, but less so by city
and education level (Table 1). In multivariate analysis, Black
(vs. White) men had lower odds for reporting likelihood of
using LAl (AOR = 0.54, 95% CI = 0.34 to 0.84) and marginally
greater odds for likelihood of using a penile gel (AOR = 1.54,
95% Cl = 1.00 to 2.38). Hispanic/Latino (vs. White) men had
greater odds of endorsing event-based pills (AOR = 2.12, 95%
Cl = 1.28 to 3.50) or penile gel (AOR = 2.29, 95% Cl = 1.40
to 3.73). Other or mixed race/ethnicity (vs. White) men had
differences for similar products as those found for both Black
and Hispanic/Latino men.

Compared to MSM age 40 + years, men aged 18 to 29 had
lower odds of reporting likelihood of using a penile gel
(AOR = 0.53, 95% Cl = 0.35 to 0.80), anal gel (AOR = 0.57,
95% Cl = 0.39 to 0.84) or anal suppository (AOR = 0.56, 95%
Cl =0.38 to 0.81) formulation of PrEP. MSM age 30 to 39
(vs. older men) had greater odds of endorsing an injection
product (AOR = 1.89, 95% Cl = 1.17 to 3.07) and, similar to
the younger age group, lower odds of endorsing a penile or
anal gel (see Table 1).

3.2 | Rank order of preferred HIV prevention
products

Overall rank order of preference for HIV prevention products
with condoms included as a prophylaxis option (Table 2) was
(1 = highest, 6 = lowest rank): LAl (Mean [M] = 3.04, Stan-
dard Deviation [SD] = 2.30), daily pill (M = 3.45, SD = 2.22),
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(Continued)

Table 1.

Future HIV Prevention Product

Anal suppository

Penile gel Anal gel

Event-based pills

Long-acting injectable

AOR (95% AOR (95% AOR (95% Cl) AOR (95% AOR (95%

n (%
overall)

Cl)

n (%)

Cl)

n (%)n (%)  AOR (95% Cl) n (%)

Cl)

Cl) n (%)

n (%)

Characteristic

268 (34) 196 (73) 0.96 (0.63to 161 (61) 0.57 (0.38to 160 (60) 0.78 (0.54to 138 (52) 0.80 (0.56 to 111 (42) 1.02 (0.71 to

New York

1.46)

1.15)

1.15)

0.83)*

1.45)

Multivariable regression models include all variables listed within column. AOR, adjusted odds ration; ClI, confidence interval; HS, high school; MSA, metropolitan statistical area; —, not applicable.

*p < 005; 'p < 0.10.

condoms (M =352, SD =258) and event-based pills
(M =382, SD = 2.04), followed more distantly by anal gel
(M =533 SD=183) and anal suppository (M =551,
SD = 1.79). Current daily PrEP users (vs. non-users) ranked
LAl and daily oral PrEP higher, and condoms, event-based pills,
anal gel and anal suppositories were ranked lower. Men who
reported recent unprotected anal sex (vs. other men) ranked
event pills and anal suppositories somewhat higher; there
were no other ranking differences based on reporting of
recent unprotected anal sex.

White MSM ranked LAl higher than Black and other or
mixed race/ethnicity men, but not compared to Hispanic/
Latino men. Black MSM were more likely to prefer condoms
compared to White and other or mixed race/ethnicity men,
but not compared to Hispanic/Latino men. Other or mixed
race/ethnicity MSM were less likely than Black and White
men to prefer PrEP as a daily pill, but again, not compared to
Hispanic/Latino men. Men aged 30 to 39 years (vs. younger
and older men) were more likely to prefer LAl; men aged 18
to 29 (vs. age 30 to 39 and age 40+) were more likely to pre-
fer condoms and men age 40+ reported a higher ranking of
anal gels and suppositories.

4 | DISCUSSION

MSM in our study were interested in using various potential
HIV prevention products in the future. For each of the prod-
ucts assessed (except anal suppositories), most men in our
diverse sample said they were likely to use each formulation
method when available. However, given that future products
will not all arrive on the market simultaneously, products avail-
able for selection among users at any given time will continue
to change as emerging products become available.

These results suggest there may be two groups of potential
product users: ones that prefer sexual event-based products
(e.g. penile gel, anal gels or suppositories, episodic pills), and
ones that prefer non-event-based products (e.g. daily pill, LAI),
also described as “hot” and “cold” methods, respectively, based
on emotional state at the time of use [12]. We found that
current daily PrEP users were more likely to prefer one-
to-three-month LAl than were non-users of daily PrEp,
whereas non-users (vs. PrEP users) were more likely to prefer
episodic pills, penile and anal gels, or anal suppositories. This
is similar to studies that found current PrEP users were more
likely to use or prefer LAI, due to the inconvenience of taking
a pill every day, and also stress and anxiety associated with
missing doses [13-15]. Of utmost importance are men who
reported recent unprotected anal sex, who were most inter-
ested in a penile gel formulation to prevent HIV infection,
consistent with much earlier research on preferences for
future HIV prevention gel products among MSM that found
event-based control of a lubricant-type product may fit well in
the behavioral repertoire of many men [16]. Sexual event-
based pills and LAl were also highly preferred by MSM
reporting unprotected anal sex. The study findings are congru-
ent with research on differential preference for prevention
product characteristics based on negative attitudes toward
using condoms (e.g. prefer a method that does not break the
mood or reduce physical sensation) [17], and would suggest a
potential prevention method demand segmentation for
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Table 2. Mean rank ordering (1 = highest) of preferred current and future prevention products among MSM in three US cities,

2018 (n = 782)

LA Injectable Daily Pill* Condom* Event Pills Anal Gel Anal Suppository
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Overall 3.04 (2.30) 345 (2.22) 3.52 (2.58) 3.82 (2.04) 5.33 (1.83) 551 (1.79)
Current daily PrEP use

Yes 2.08 (1.48)* 2.17 (1.33)° 4.53 (2.47)° 4.07 (1.96)* 5.75 (1.54)° 581 (1.64)°

No 345 (2.46) 4.07 (2.31) 3.11 (2.51) 3.69 (2.05) 5.13 (1.94) 5.37 (1.85)
Unprotected (condomless/PrEPless) anal sex (3 months)

Yes 3.05 (2.25) 3.57 (2.30) 3.75 (2.74) 3.62 (2.02) 5.35 (1.80) 5.30 (1.86)°

No 3.04 (2.33) 3.38 (2.18) 3.39 (2.47) 3.94 (2.03) 5.32 (1.85) 5.62 (1.75)
Race/ethnicity

Black 3.54 (2.45)Pf 3.34 (2.12)°f 2.83 (2.29)"4 3.60 (1.93) 5.16 (1.77)P<f 5.20 (1.78)°

Hispanic/Latino 2.99 (2.31) 3.64 (2.27) 3.40 (2.57) 3.94 (2.21) 5.15 (1.87) 557 (1.82)

White 2.77 (2.21) 3.27 (2.15) 3.81 (2.61) 3.86 (1.99) 5.57 (1.78) 5.65 (1.77)

Other 3.54 (2.66) 414 (2.47) 3.51 (2.67) 3.87 (2.16) 4.78 (1.94) 527 (1.81)
Age group, years

18 to 29 3.16 (2.33)*¢ 346 (2.15)<T 3.06 (2.33)*F 3.79 (2.02) 5.39 (1.88)°¢ 5.68 (1.75)°¢

30 to 39 2.51 (2.07) 3.28 (2.23) 3.83(2.59) 3.86 (1.97) 549 (1.74) 571 (1.69)

40+ 352 (2.41) 3.66 (2.34) 3.99 (2.85) 3.84 (2.17) 4.98 (1.83) 4.90 (1.88)
Education level

< Post HS 342 (2.41)*F 3.35 (2.21) 322 (2.51)° 3.95(2.12) 505 (1.87)*° 541 (1.74)

4-year college degree 2.84 (2.17) 347 (2.23) 3.57 (2.59) 3.84 (1.93) 543 (1.83) 5.56 (1.87)

>Post college 2.81 (2.24) 3.54 (2.23) 3.85 (2.62) 3.64 (2.05) 5.56 (1.75) 5.59 (1.75)
City/MSA

Atlanta 3.03 (2.25) 3.40 (2.27) 3.88 (2.70)>0F 3.83 (2.04) 5.21 (1.86)> 5.48 (1.81)

Detroit 3.18 (2.37) 3.35 (2.03) 3.19 (2.40) 3.77 (2.07) 5.26 (1.82) 5.65 (1.78)

New York 2.95(2.29) 3.59 (2.34) 345 (2.57) 3.86 (2.00) 5.52 (1.80) 541 (1.79)

HS, high school; LA, long acting; MSA, metropolitan statistical area; SD, standard deviation.

“Row 1 vs. 2 within variable significantly different, p < 0.05; “row 1 vs. 3 different, p < 0.05; row 2 vs. 3 different, p < 0.05; ‘row 1 vs. 4 different,
p < 0.05; ‘row 2 vs. 4 different, p < .05; 'row 3 vs. 4 different, p < 0.05; *Daily pill and condoms are prevention products currently available and
recommended for use.; f;o < .10 for the single immediately preceding test comparison noted.

product outreach, training and promotion once future prod-
ucts are available and approved for use. Targeted prevention
messaging based on product preference could be beneficial in
curtailing HIV transmission among MSM.

We found racial/ethnic and age group differences in future
product likelihood of use, but not many education level or
geographical differences of note. For Black men, condoms
stood out as a preferred prevention product much more than
for other men, whereas LAl was the dominant preferred
method for Hispanic/Latino and White men. This underscores
the need for differential product development and prevention
outreach — including widespread dissemination of information
about new products when they are available — that will help
groups who could benefit the most, such as Black and His-
panic/Latino men. Penile gel was also preferred more so by
MSM of color than by White men, so product development in
this arena could potentially benefit Black and Hispanic/Latino
men more. Similarly, by age group, targeted product develop-
ment and prevention messaging could benefit certain age
groups. Men in their thirties stood out from older and
younger men in their preference for LAl application, and men

in their forties and older preferred gels or suppositories more
so than younger age groups.

Although the sample of MSM was relatively diverse in
terms of age and race/ethnicity in three US cities, it repre-
sents a convenience sample, and this has limited generalizabil-
ity. Besides condoms and daily PrEP, the HIV prevention
products described to participants are not currently available
for use and thus are hypothetical, which has research limita-
tions but is commonly used in the absence of available prod-
ucts [16,18]. Further, we assessed self-reported intentions to
use the products and not actual use, which are not always
consistent with one another. Qualitative research on why
MSM prefer various products over others would further
advise product development. Nonetheless, findings from this
study can help inform future research on MSM HIV preven-
tion products and help preventionists prepare for the availabil-
ity of additional products in the future.

As research on new products brings the field closer to mul-
tiple consumer options for primary HIV prevention, health
officials and practitioners must be ready to help maximize pre-
vention value for individuals and populations. Continued
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research is needed in the field of prevention product develop-
ment as more options become available, and more specific
characteristics of likely products become known.

In summary, although potential future PrEP formulations of
injectable, sexual event-based pills and penile and anal gels or
anal suppositories are generally acceptable to most MSM, there
are important differences by race/ethnicity, age and especially
men reporting recent unprotected anal sex that have implica-
tions for successful uptake and persistence of use. Particular
attention should be given to formulations, combinations of
products and related marketing efforts so that HIV prevention
protection is used by MSM who can benefit the most.
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