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Abstract

Introduction: Despite the high HIV incidence among gay, bisexual and other men who have sex with men (GBMSM) and the
demonstrated effectiveness of HIV pre-exposure prophylaxis (PrEP), PrEP is not accessible at scale across Asia. To help inform
future scaling efforts, our study aimed to examine PrEP use and willingness to use among GBMSM to identify opportunities
and target groups for upscaling PrEP.

Methods: The PrEP APPEAL survey was a cross-sectional survey, promoted through online advertising and community orga-
nizations, from May to November 2022. Eligible participants were adult GBMSM who self-identified as HIV negative residing
in Asia. We constructed two cascades: PrEP use (comprising awareness, lifetime use and current use of PrEP) and PrEP will-
ingness among participants who were aware of PrEP but had never used it (comprising HIV exposure risk, willingness in PrEP
and willingness to pay for PrEP). Multivariable logistic regression models identified factors associated with lifetime PrEP use
and PrEP willingness.

Results: Of 15,339 participants, 1440 were excluded due to missing data, leaving 13,899 for analysis. Most lived in large or
capital cities (68.3%) and in lower-middle-income countries (45.1%). The median age was 30 (25—36) years old. For the PrEP
use cascade, 82.2% (n = 11,427/13,899) of participants were aware of PrEP, 35.0% (n = 4000/11,427) had used it before and
70.1% (n = 2803/4000) of them were currently on PrEP. For the PrEP willingness cascade, 54.8% of (n = 4068/7427) PrEP-
naive participants engaged in one or more behaviours with a higher risk of HIV acquisition, 73.7% (n = 2996/4068) of them
expressed willingness to use PrEP and 83.0% (n = 2487/2996) of them were willing to pay for PrEP. Multivariable logistic
regression models identified system-level (PrEP availability, accessibility and affordability) predictors of PrEP use. Individual-
level behaviours associated with higher HIV acquisition risks were associated with PrEP use and willingness.

Conclusions: While PrEP uptake was suboptimal, there was high awareness and willingness in PrEP among GBMSM. This
is encouraging for future scale-up efforts. Future PrEP programmes should address system-level barriers to support PrEP
uptake.
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1 | INTRODUCTION

Gay, bisexual and other men who have sex with men
(GBMSM) accounted for nearly half (46%) of new HIV cases
among adults aged 15-49 vyears old in the Asia-Pacific region
despite representing a small proportion of the population
[1]. According to the Joint United Nations Programme on
HIV/AIDS (UNAIDS), the overall prevalence of HIV among
GBMSM in the Asia-Pacific region was 4.7% in 2018-2022

compared to 0.2% in the general adult population [2]. How-
ever, the incidence is much higher in some countries in the
region, such as the Philippines with a 418% increase in
HIV incidence between 2010 and 2023, with large increases
among GBMSM [3].

Despite strong evidence of the efficacy and effectiveness of
oral pre-exposure prophylaxis (PrEP) [4-6], use among those
who could benefit most from PrEP has not reached scale in
Asia. By 2023, only a handful of Asian countries, such as
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Thailand and Vietnam, had ongoing national PrEP programmes
[7]. Despite increasing PrEP awareness among GBMSM in
Asia, this has not necessarily led to increased PrEP use [8].
Barriers remain such as difficulties to access PrEP services.
Discrimination and criminalization of GBMSM discourage sup-
port for PrEP programmes, whereas stigma against PrEP use
is prevalent within the GBMSM community [9-11]. Costs
have also been cited as a barrier to PrEP use [9-11].
Cascades are useful to evaluate and address critical cover-
age and equity gaps in HIV prevention programmes, includ-
ing PrEP [12]. PrEP cascades can assess several stages where
improvements can be made in implementation, from eligibil-
ity and awareness to willingness to use and uptake, as well
as long-term continuation and adherence [13-15]. To better
understand PrEP use and willingness to use, and to inform
future scale-up programmes in Asian countries/territories, this
study aimed to construct cascades of PrEP use and willing-
ness to use, as well as to identify factors associated with both.

2 | METHODS

21 |

The PrEP APPEAL survey was a cross-sectional online sur-
vey conducted among GBMSM between May and November
2022 in 15 countries and territories in Asia, namely Cam-
bodia, China (excluding Hong Kong and Taiwan), Hong Kong
SAR (China), India, Indonesia, Japan, Lao People’s Democratic
Republic (PDR), Malaysia, Myanmar, Nepal, Philippines, Sin-
gapore, Taiwan (China), Thailand and Vietnam. Participants
were recruited using paid and unpaid advertising on dat-
ing apps and social media platforms as previously described
[16]. The survey was open to self-identifying adult (>18
years old) GBMSM residing in one of the participating coun-
tries/territories who believed themselves to be HIV nega-
tive. Explicit electronic consent was given by all participants
before they could proceed with the survey. The study was
approved by the Human Research Ethics Commission of the
University of New South Wales (HC210729). It was submit-
ted to the World Health Organization Ethics Review Commit-
tee (ERC.0003690) and was exempted from review.

Study design and participants
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We constructed separate cascades for PrEP use and PrEP
willingness to allow the analysis of two different indicators in
PrEP programme evaluation: uptake and continuation among
PrEP users, and willingness to use PrEP among non-users. The
steps of the cascade were drawn from the generic HIV pre-
vention cascade frameworks as described by Moorhouse et al.
[17] with the additional step of “higher risk for HIV acqui-
sition” in the PrEP willingness cascade reflecting the priority
population who stand to benefit the most from PrEP while
recognizing other forms of HIV prevention [6, 18].

The PrEP use cascade consisted of three steps: (1) PrEP
awareness (Have you ever heard of pre-exposure prophylaxis
(“PrEP”)?); (2) lifetime PrEP use (Have you ever taken PrEP?);
and (3) current PrEP use (Are you currently taking PrEP?).
PrEP-experienced participants who were no longer taking
PrEP were asked about their reasons through a single check-

Variables

box item allowing for multiple answers. Participants who had
heard of PrEP but had never taken PrEP (i.e. PrEP-naive)
were included in the second cascade of willingness to use
PrEP, consisting of three steps: (1) at higher risk for HIV
acquisition; (2) willingness to use PrEP (Would you like to take
PrEP but have not?); and (3) willingness to pay for PrEP. Par-
ticipants were considered at higher risk for HIV acquisition if
they had any of the following in the previous 6 months: more
than one sex partner, condomless anal or vaginal sexual inter-
course with casual partners, drug use in conjunction with sex
(chemsex), injecting drug use, history of receiving payment for
sex and history of sexually transmitted infections (STls) diag-
nosis [18]. Willingness to pay was initially asked on an ordi-
nal scale (How much would you be willing to spend per month in
total on PrEP, including the medication and any costs associated
with clinic visits and tests?). Participants were dichotomized
into willing or unwilling to pay. PrEP-naive participants willing
to take up PrEP were asked why they had never taken PrEP
by selecting applicable answers from a prespecified list.

Covariates included demographic, behavioural and attitudi-
nal items. Country-level variables included the income level
of the country or territory based on World Bank classifi-
cations (i.e. lower-middle income countries [LMICs], upper-
middle-income countries [UMICs] and high-income countries
[HICs]) and the level of PrEP access and availability in the
country or territory at the time of the survey [19]. “Limited”
access was defined as places where PrEP is on trial, in post-
trial rollout period or otherwise has limited availability (includ-
ing Indonesia, Philippines, China, Malaysia, Myanmar, India,
Lao PDR, Nepal, Singapore, Hong Kong (China) and Japan),
whereas “wider” access was defined as countries where PrEP
had been or was in the process of being, integrated to the
public health system (Thailand, Vietnam, Cambodia and Tai-
wan) [16].

Demographic variables included age, gender, sexual identity,
education, employment, location of residence and relationship
status. The “LGBTQ+ social engagement” scale was generated
from two questions regarding the number of friends identify-
ing as LGBTQ+ and the amount of free time spent with those
friends (scored 2 to 10), adapted from an existing scale [20].

Attitudinal variables included the willingness to take PrEP
to prevent HIV, concern regarding PrEP side effects and
comfort in discussing PrEP with healthcare profession-
als, with response options on a 5-point Likert scale; this
was dichotomized to “agree” (‘agree” and “strongly agree”
responses) and “disagree” (all other responses).

23 |

For both PrEP cascades, we report the number and pro-
portion of participants at each cascade step. Bivariable and
multivariable logistic regression models were fitted to iden-
tify the determinants of lifetime PrEP use among PrEP-aware
participants and willingness to take PrEP among PrEP-naive
participants at higher risk of HIV acquisition. Analysis for
lifetime PrEP use was limited to PrEP-aware participants,
whereas analysis for PrEP willingness was limited to PrEP-
naive participants at higher risk of HIV acquisition. Variables
that were statistically associated (p<0.1) with either lifetime
PrEP use (PrEP use cascade) or willingness to use PrEP (PrEP

Analysis
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Figure 1. PrEP use and willingness cascades.

willingness cascade) at the bivariable level were block-entered
into the multivariable models. The choice of dependent vari-
ables aligns with current paradigms in PrEP programme evalu-
ation [21]. Hosmer-Lemeshow tests were conducted to assess
the goodness of fit with p>0.05 as the cut-off point for a
good fit [22]. We report odds ratios (OR), adjusted odds
ratios (aOR), 95% confidence intervals (Cl) and p-values for
these associations. Participants with incomplete responses for
any PrEP cascade step variables were excluded from the
analysis.

3 |

31 |

In total, 15,339 GBMSM participants completed the survey.
Participants with missing data on outcome variables (n =
1434) were excluded and the final dataset for analysis com-
prised 13,899 participants. Those excluded from the analysis
were more likely to live in lower-middle-income countries, (p
< 0.001), rural regions (p < 0.001), have lower education lev-
els (p < 0.001), more likely to have engaged in paid sex (p =
0.004) and were less likely to identify as a cisgender man (p <
0.001).

Table 1 outlines the demographic characteristics of the sam-
ple. Nearly half (n = 6263, 45%) of the participants resided
in LMICs and 33% resided in a country with “wider” access
to PrEP (n = 4596). The median age was 30 (IQR 25-36).
Most participants (n = 12,563, 90%) were cisgender men, and
71% (n = 9908) identified as gay. Over half of the participants
completed an undergraduate or postgraduate degree and 65%
(n = 9070) were employed full-time. Most (n = 12,486, 90%)
participants did not receive any payment for sex in the last 6
months, while 3% (n = 396) reported sex work as their pri-

RESULTS

Characteristics of participants

mary source of income. Regarding risk behaviours in the last 6
months, 24% (n = 3307) reported more than five sexual part-
ners, 54% (n = 7537) reported at least one condomless sexual
encounter, 18% (n = 2453) engaged in chemsex and 6.6% (n
= 919) injected drugs. Most participants (n = 11,320, 81.4%)
reported that they had been tested for HIV with a negative
result, and the remaining (n = 2579, 19%) were never tested
but believed themselves to be HIV negative or preferred not
to say. Meanwhile, 8% (n = 1160) of participants reported
having had an STI diagnosis in the last 6 months.

32 |

Figure 1A shows the PrEP use cascade. Most (n = 11,427,
82%) were aware of PrEP. Among PrEP-aware participants,
4000 (35% of PrEP-aware participants, 29% of all partici-
pants) reported lifetime PrEP use. Among these, 2803 (70.1%
of PrEP users, 20% of all participants) were currently taking
PrEP, while 26% stated they had stopped PrEP temporarily,
and 4% stated they had stopped PrEP permanently. Further-
more, 1413 non-aware participants (57%, 10% of all partici-
pants) engaged in behaviours associated with higher risks of
HIV acquisition.

Table 2 describes reasons for stopping PrEP among PrEP-
experienced participants who had discontinued. The three
most frequently reported reasons for discontinuing PrEP
were not having much sex (n = 496, 41%), being too expen-
sive (n = 327, 27%) and being concerned about side effects
(h = 310, 26%). Other reasons related to system-level bar-
riers included PrEP no longer being available where partici-
pants lived (12%), participants not knowing where to get PrEP
(11%) and PrEP becoming too inconvenient for participants
(8%).

PrEP use cascade
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Table 1. Demographic characteristics of participants

Table 1. (Continued)

Variables N = 13,899 Variables N = 13,899

Country income group, n (%) Number of sexual partners in the last 6
Lower-middle income 6263 (45) months, n (%)

Upper-middle income 3318 (24) 0-1 4390 (32)
High income 4318 (31) 2-5 6203 (45)

Country PrEP access, n (%) >5 3307 (24)
Partial access 9303 (67) Condomless intercourse in the last 6 months, n
Wider access 4596 (33) (%)

Location of residence, n (%) No 6362 (46)
Capital or large city 9498 (68) Yes 7537 (54)
Small city or town 3210 (23) HIV status, n (%)

Village or rural area 1191 (9) HIV negative 11,320 (81)
Age in years, median (IQR) 30 (25-36) Unknown 2579 (19)

Age group, n (%) Last HIV test, n (%)
<20 512 (4) In the last 12 months 9137 (66)
20-29 6385 (46) Over 12 months ago 2447 (18)
30-39 4728 (34) Never tested 2315 (17)
40-49 1678 (12) STI diagnosis in the last 6 months, n (%)

50-59 515 (4) No 12,739 (92)
> 60 81 (0.6) Yes 1160 (8)

Gender, n (%) Chemsex in the last 6 months, n (%)

Cisgender man/male 12563 (90) No 11,446 (82)
Not cisgender man/male 1336 (10) Yes 2453 (18)

Sexual orientation, n (%) Injected drug use in the last 6 months, n (%)

Gay 9908 (71) No 12,980 (93)
Bisexual or pansexual 2800 (20) Yes 919 (7)
Straight/heterosexual 272 (2) Willing to take PrEP to prevent HIV, n (%)

Other 919 (7) Disagree 3737 (27)

Education levels, n (%) Agree 10,162 (73)
Without high school education 718 (5) Worried about PrEP side effects
Some high school education 2218 (16) Disagree 5930 (43)
Vocational certificate 1723 (12) Agree 7969 (57)
Undergraduate degree 6561 (47) Comfortable to discuss PrEP with healthcare
Postgraduate degree 2679 (19) provider, n (%)

Employment, n (%) Disagree 5435 (39)
Full-time 9068 (65) Agree 8464 (61)
Part-time 1421 (10)

Student 1240 (9)
Not working 1774 (13) 3.3 | PrEP willingness cascade
Other 396 (3) . ‘ )
: . . : The PrEP willingness cascade started with PrEP-naive par-

Currently in romantic relationship, n (%) o . .

No 8191 (59) ticipants (n = 7431) as ShOWﬂ in F|ggre 1B..Am.ong thgse,
4068 (55%) engaged in practices associated with higher risks
ves 5708 (41) of HIV acquisition. Among PrEP-naive participants engaged

LGBTQ+ social engagement, median (IQR) 5 (4-7) in practices associated with higher risks of HIV acquisition,

Sex work, n (%) 2996 (74% of PrEP-naive participants at higher risk, 69% of
Not in the last 6 months 12,482 (90) all PrEP-naive participants) were willing to use PrEP. Of these,
Sometimes in the last 6 months 1021 (7) 2487 (83% of PrEP-naive participants at higher risk, 57% of
Sex work as the primary income 396 (3) all PrEP-naive participants and 31% of the total sample) were

(Continued) willing to pay for PrEP.

Table 2 shows non-mutually exclusive reasons for not being
on PrEP among PrEP-naive participants who were willing to
use PrEP and at higher risk of HIV acquisition. The two most
frequently cited reasons for never taking up PrEP were not
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Table 2. Reasons for stopping PrEP or not taking up PrEP

Stopped using Never tried

Reasons PrEP? n = 1197 PrEPP n = 2996

| am not having much sex 496 (41%) 608 (20%)

Too expensive 327 (27%) 1286 (43%)

| am concerned about the 310 (26%) 989 (33%)
side effects

| do not like taking pills 240 (20%) 447 (15%)
regularly

| prefer to use condoms 206 (17%) 370 (12%)

| got into a monogamous 139 (12%) 112 (4%)
relationship

Not available where | live 138 (12%) 517 (17%)

Do not know where to get 134 (11%) 1727 (58%)

PreP

| am not at high risk of 131 (11%) 164 (6%)
HIV

Too inconvenient 97 (8%) 238 (8%)

Cannot get prescription 95 (8%) 559 (19%)

COVID-19 made it too 80 (7%) 118 (4%)
hard to get

| am concerned about 55 (5%) 364 (12%)
what my friends and
family would think of me

My sexual partner(s) did 12 (1%) 14 (1%)
not like me taking PrEP

| was denied access to 11 (1%) 36 (1%)

PrEP by a healthcare
provider

Note: Percentages do not add up to 100% as participants were able
to select more than one reason.

aAmong participations with lifetime experience using pre-exposure
prophylaxis (PrEP).

bAmong participants without prior history of using pre-exposure pro-
phylaxis (PrEP).

knowing where to get PrEP (n = 1727, 58%) and it being too
expensive (n = 1286, 43%). Other reasons related to system-
level barriers included PrEP not being available where partici-
pants lived (17%), being unable to get prescriptions (19%) and
perceiving PrEP as too inconvenient for participants (8%).
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The multivariable regression model shown in Table 3 was a
good fit to the data with Hosmer-Lemeshow p = 0.534. In
the multivariable model, variables positively associated with
lifetime PrEP use were: wider country-level PrEP access,
older age, non-cisgender male identity, employment, being in
a romantic relationship, sex work, a higher number of sexual
partners, having had condomless sex, STI diagnosis, chemsex,
or injecting drug use in the last 6 months, expressed willing-
ness to use PrEP to prevent HIV and comfort in discussing
PrEP with healthcare providers. Variables negatively associ-
ated with lifetime PrEP use were: living in an upper-middle

Factors associated with PrEP uptake

or high-income country, non-gay sexual identity, having a uni-
versity degree, being of unknown HIV status, having their last
HIV test over a year ago and expressing concern about PrEP
side effects. Salient factors based on group distribution and
effect sizes included participants living in higher-income coun-
tries compared to lower-middle-income countries (aOR 0.53,
95% CI 0.47-0.60), living in countries with wider PrEP access
(aOR 2.11, 95% CI 1.92-2.33), having five or more sex part-
ners in the last 6 months compared to those having O-1 part-
ners (aOR 2.15, 95% CI 1.88-2.46), history of chemsex in the
last 6 months (aOR 1.95, 95% CI 1.73-2.18) and agreeing or
strongly agreeing with a statement expressing concern about
PrEP side effects (aOR 0.64, 95% CI 0.58-0.70). 4

35 |

The multivariable regression model shown in Table 4 was a
good fit to the data with Hosmer-Lemeshow p = 0.646. Fac-
tors positively associated with PrEP willingness were having
a university degree, sex work, higher number of sex part-
ners, STI diagnosis history and willingness to use PrEP to pre-
vent HIV. Living in an upper-middle income country (compared
to LMICs), chemsex, expressed concern for PrEP side effects
and comfort discussing PrEP with a healthcare provider were
negatively associated with PrEP willingness. Salient factors
included participants living in UMICs compared to LMICs
(aOR 0.6, 95% CI 0.53-0.79), having five or more partners
in the last 6 months compared to those having O-1 part-
ners (aOR 2.34, 95% CI 1.87-2.92) and agreeing or strongly
agreeing to statements expressing willingness to use PrEP to
prevent HIV (aOR 3.98, 95% CIl 3.36-4.71), concerns about
side effects (aOR 0.76, 95% Cl 0.65-0.89) and comfort dis-
cussing PrEP with healthcare providers (aOR 0.76, 95% Cl
0.71-0.97).

Factors associated with PrEP willingness

4 | DISCUSSION

Our analysis included 13,899 participants from 15 Asian
countries/territories, which is to our knowledge the largest
study of its kind in this region. While comparison is hard
to come by for the scale of our study, the demographics of
participants based on age, education and employment were
comparable with recently conducted national-level surveys of
GBMSM [23-27]. We constructed PrEP use and PrEP willing-
ness cascades, which identified high PrEP awareness among
participants (82%), with one-third of lifetime PrEP uptake
(35%) among PrEP-aware participants. We found a high level
of PrEP willingness (74%) among PrEP-naive participants at
higher risk and a high willingness to pay for PrEP (83%)
among willing participants. Uptake and willingness to use PrEP
were the highest in LMICs compared to other country income
groups. PrEP use was higher in countries with wider access
to PrEP. PrEP use and willingness were higher among partici-
pants reporting more sex partners or any STI diagnosis in the
past 6 months.

The 35% lifetime PrEP use we found is comparable with
previous country-level estimates of PrEP use, which var-
ied between 2% and 35% among GBMSM in Indonesia,
Malaysia, China and Thailand between 2017 and 2020 [15,
28-30]. However, the level of awareness (82%) we found was
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Table 3. Logistic regression for factors associated with lifetime PrEP use

PrEP-experienced, n (%)

Bivariable regression

Multivariable regression

Variables No Yes OR aOR
N = 11,427 (N = 7427) (N = 4000) (95% ClI) p-value (95% ClI) p-value
Country groups
Lower-middle income 2782 (37.3) 1867 (46.7) Ref. <0.001 Ref.
Upper-middle income 1915 (30.0) 952 (23.8) 0.74 (0.67-0.82) 0.73 (0.65-0.83)
High income 2730 (32.7) 1181 (29.5) 0.65 (0.59-0.71) 0.53 (0.47-0.60)
PrEP access by country <0.001
Partial access 5210 (70.2) 2093 (52.3) Ref. <0.001 Ref.
Wider access 2217 (29.8) 1907 (47.7) 2.14 (1.98-2.32) 2.11 (1.92-2.33)
Residence 0.078
Town, villages or rural areas 2248 (30.3) 1078 (26.9) Ref. <0.001 Ref.
Capital or large cities 5179 (69.7) 2922 (73.1) 1.18 (1.08-1.28) 1.10 (0.99-1.22)
Age groups
<20 279 (3.8) 83 (2.1) Ref. <0.001 Ref.
20-29 3340 (45.0) 1836 (45.9) 1.85 (1.44-2.37) 1.43 (1.05-1.96)
30-39 2528 (34.0) 1459 (36.5) 1.94 (1.51-2.50) 1.62 (1.17-2.23)
40-49 939 (12.6) 466 (11.7) 1.67 (1.27-2.18) 1.82 (1.29-2.55)
50-59 292 (3.9) 141 (3.5) 1.62 (1.18-2.23) 2.91 (1.96-4.32)
> 60 49 (0.7) 15 (0.4) 1.03 (0.55-1.93) 1.72 (0.82-3.58)
Gender <0.001
Cisgender man/male 6950 (93.6) 3526 (88.1) Ref. <0.001 Ref.
Not cisgender man/male 477 (6.5) 474 (11.9) 1.95 (1.71-2.22) 1.56 (1.31-1.85)
Sexual orientation <0.001
Gay 5425 (73.0) 3170 (79.2) Ref. <0.001 Ref.
Not gay 2002 (27.0) 830 (20.8) 0.71 (0.65-0.78) 0.73 (0.65-0.81)
Education levels 0.028
Without university degree 1232 (16.6) 897 (22.4) Ref. <0.001 Ref.
University degree 6195 (83.4) 3103 (77.6) 0.69 (0.63-0.75) 0.87 (0.76-0.98)
Employment 0.001
Not employed 1765 (23.8) 813 (20.3) Ref. <0.001 Ref.
Employed 5662 (76.2) 3187 (79.7) 1.22 (1.11-1.34) 1.21 (1.08-1.37)
Relationship 0.001
No 4590 (61.8) 2066 (51.6) Ref. <0.001 Ref.
Yes 2837 (38.2) 1934 (48.4) 1.51 (1.40-1.63) 1.27 (1.08-1.37)
Social engagement in the 5 (4-06) 6 (5=7) 1.15 (1.12-1.18) <0.001 1.01 (0.98-1.04) 0.702
LGBTQ+ community (2—-10),
each incremental score, median
(IQR)
Sex work
Not in the last 6 months 6912 (93.1) 3427 (85.7) Ref. <0.001 Ref.
Sometimes in the last 6 months 422 (5.7) 358 (9.0) 1.71 (1.47-1.98) 1.23 (1.03-1.47
Sex work is primary income 93 (1.2) 215 (5.3) 4.66 (3.64-.597) 1.80 (1.33-2.44)
Number of partners in the last 6
months
0-1 2605 (35.1) 744 (18.6) Ref. <0.001 Ref.
2-5 3454 (46.5) 1752 (43.8) 1.78 (1.61-1.96) 1.27 (1.14-1.43)
> 5 1368 (18.4) 1505 (37.6) 3.85 (3.46-4.30) 2.15 (1.88-2.46)
HIV status <0.001
HIV negative 5999 (80.8) 3808 (95.2) Ref. <0.001 Ref.
Unknown 1428 (19.2) 192 (4.8) 0.21 (0.18-0.25) 0.63 (0.50-0.80)
(Continued)
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Table 3. (Continued)

PrEP-experienced, n (%)

Bivariable regression Multivariable regression

Variables No Yes OR aOR
N = 11,427 (N = 7427) (N = 4000) (95% Cl) p-value (95% Cl) p-value
Last HIV test <0.001
In the last 12 months 4444 (59.9) 3656 (91.4) Ref. <0.001 Ref.
Over 12 months ago 1664 (22.4) 281 (7.0) 0.21 (0.18-0.23) 0.25 (0.22-0.29)
Never tested 1319 (17.7) 63 (1.6) 0.06 (0.05-0.08) 0.11 (0.07-0.15)
Condomless sex in the last 6 <0.001
months
No 3914 (52.7) 1258 (31.5) Ref. <0.001 Ref.
Yes 3513 (47.3) 2742 (68.6) 2.12 (1.95-2.32) 1.65 (1.50-1.82)
STI diagnosis in the last 6 months <0.001
No 7004 (94.3) 3381 (84.5) Ref. <0.001 Ref.
Yes 423 (5.7) 619 (15.5) 3.03 (2.66-3.45) 1.54 (1.32-1.79)
Chemsex in the last 6 months <0.001
No 6553 (88.2) 2740 (68.5) Ref. < 0.001 Ref.
Yes 874 (11.8) 1260 (31.5) 3.45 (3.13-3.80) 1.95 (1.73-2.18)
Injected drug use in the last 6 <0.001 <0.001
months
No 7090 (95.5) 3528 (88.2) Ref.
Yes 337 (4.5) 472 (11.8) 2.82 (2.43-3.26)
Attitude: Willing to take PrEP to <0.001
prevent HIV
Disagree 1918 (25.8) 767 (19.2) Ref. <0.001 Ref.
Agree and strongly agree 5509 (74.2) 3233 (80.8) 1.47 (1.33-1.61) 1.32 (1.18-1.49)
Attitude: Worried about PrEP <0.001
side effects
Disagree 2796 (37.6) 1980 (49.5) Ref. <0.001 Ref.
Agree and strongly agree 4631 (62.4) 2020 (50.5) 0.62 (0.57-0.67) 0.64 (0.58-0.70)
Attitude: Comfortable to discuss <0.001
PrEP with healthcare provider
Disagree 3153 (42.4) 1095 (27.4) Ref. <0.001 Ref.
Agree and strongly agree 4274 (57.6) 2905 (72.6) 1.96 (1.80-2.12) 1.57 (1.42-1.74)

Note: This table is limited to PrEP-aware participants, hence N = 11,427.

significantly higher compared to that previously reported in a
2022 meta-analysis which stood at 37% (95% Cl 31-43%) in
the Western Pacific and 18% (95% CI 13—23%) in the South-
east Asia region. While not as significant, PrEP willingness in
our study among all PrEP-naive participants (69%) was higher
compared to findings in the same meta-analysis which were
57% (95% Cl 48—65%) and 61% (48—74%) in the Western
Pacific and the Southeast Asia regions, respectively [8]. As
PrEP awareness has recently grown following implementation
and scale-up in several settings, our higher estimates of
awareness and willingness to use PrEP may represent the
global trend among GBMSM [8, 31].

High PrEP willingness among PrEP-naive participants at
higher risks of HIV acquisition indicates an urgent need for
greater PrEP availability and access in this region. Providing
PrEP to those who can most benefit from its use and are
already willing to take it can be the largest potential gain in
controlling the HIV epidemic. Our data showed PrEP willing-

ness is associated with behaviours linked to a higher risk of
HIV transmission consistently across countries with different
PrEP availability (Tables S3 and S4), further showcasing the
opportunity for PrEP scale-up. Failure to provide would be
a missed opportunity for global PrEP implementation. PrEP
and PrEP services should be available, accessible and accept-
able to those who can benefit the most from its use. Fur-
ther efforts from governments, clinical bodies and interna-
tional organizations are needed to reduce barriers to PrEP
access among those at higher risk of HIV acquisition. How-
ever, our data suggest there are availability, accessibility and
affordability barriers to PrEP uptake and continued use.

PrEP availability was a significant factor demonstrated
through higher PrEP use in PrEP-accessible countries, and
a perceived lack of availability was a common reason to
discontinue or never use PrEP (Table 2). In a 2019 Asia-
Pacific regional consultation on PrEP, healthcare providers,
programme implementers, government officials and key
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Table 4. Logistic regression for factors associated with PrEP willingness

Willingness in PrEP, n (%)

Bivariable regression

Multivariable regression

Variables No Yes
N = 3901 (N = 1072) (N = 2997) OR (95% ClI) p-value aOR (95% Cl) p-value
Country groups <0.001 <0.001
Lower-middle income 365 (34.1) 1134 (37.9) Ref. Ref.
Upper-middle income 325 (30.3) 688 (23.0) 0.68 (0.57-0.81) 0.65 (0.53-0.79)
High income 382 (35.6) 1174 (39.1) 0.99 (0.84-1.17) 0.89 (0.74-1.08)
PrEP access by country 0.310
Partial access 705 (65.8) 2021 (67.5) Ref.
Wider access 367 (34.2) 975 (32.5) 0.93 (0.80-1.07)
Residence 0.671
Town, villages or rural areas 338 (31.5) 924 (30.8) Ref.
Capital or large cities 734 (67.5) 2073 (69.2) 1.03 (0.89-1.20)
Age groups 0.072 0.286
<20 34 (3.2) 121 (4.0) Ref. Ref.
20-29 485 (45.2) 1386 (46.3) 0.80 (0.54-1.20) 0.73 (0.47-1.12)
30-39 365 (34.1) 1003 (33.5) 0.72 (0.52-1.15) 0.69 (0.45-1.07)
40-49 129 (12.0) 368 (12.3) 0.80 (0.52-1.23) 0.71 (0.45-1.14)
50-59 35 (4.2) 104 (3.5) 0.65 (0.39-1.09) 0.64 (0.36-1.11)
> 60 14 (1.3) 14 (0.5) 0.28 (0.12-0.65) 0.35 (0.14-0.86)
Gender 0.087 0.182
Cisgender man/male 991 (92.4) 2816 (94.0) Ref. Ref.
Not cisgender man/male 81 (7.6) 180 (6.0) 0.79 (0.60-1.03) 0.20 (0.61-1.10)
Sexual orientation 0.424
Gay 773 (72.1) 2198 (73.4) Ref.
Not gay 299 (27.9) 798 (26.6) 0.94 (0.80-1.10)
Education levels 0.002 0.003
Without university degree 240 (22.4) 537 (17.9) Ref. Ref.
University degree 832 (77.6) 2459 (82.1) 1.32 (1.11-1.57) 1.34 (1.11-1.63)
Employment 0.803
Not employed 246 (23.0) 699 (23.3) Ref.
Employed 826 (77.0) 2297 (76.7) 0.98 (0.83-1.16)
Relationship 0.011 0.245
No 616 (57.5) 1855 (61.9) Ref. Ref.
Yes 456 (42.5) 1141 (38.1) 0.83 (0.72-0.96) 0.91 (0.78-1.06)
Social engagement in the 5 (4-6) 6 (4-7) 1.05 (1.01-1.11) 0.016 1.02 (0.97-1.07) 0.449
LGBTQ+ community (2—-10),
each incremental score
Sex work <0.001 <0.001
Sex work as primary income 33 (3.1) 42 (1.4) Ref. Ref.
Sometimes in the last 6 months 62 (5.8) 239 (8.0) 3.03 (1.77-5.17) 3.02 (1.71-5.34)
Not in the last 6 months 977 (91.1) 2715 (90.6) 2.18 (1.38-3.47) 2.62 (1.58-4.35)
Number of partners in the last 6 <0.001 <0.001
months
0-1 379 (35.4) 599 (20.0) Ref. Ref.
2-5 492 (45.9) 1598 (53.3) 2.05 (1.74-2.42) 1.89 (1.59-2.26)
>5 201 (18.7) 799 (26.7) 2.51 (2.05-3.07) 2.34 (1.87-2.92)
HIV status 0.635
HIV negative 878 (81.9) 2434 (81.3) Ref.
Unknown 194 (18.1) 572 (18.7) 1.04 (0.87-1.25)
(Continued)
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Table 4. (Continued)

Willingness in PrEP, n (%)

Bivariable regression Multivariable regression

Variables No Yes
N = 3901 (N = 1072) (N = 2997) OR (95% ClI) p-value aOR (95% Cl) p-value
Last HIV test
In the last 12 months 708 (66.0) 1902 (63.5) Ref. 0.171
Over 12 months ago 215 (20.1) 609 (20.3) 1.05 (0.88-1.26)
Never tested 149 (13.9) 485 (16.2) 1.21 (0.99-1.48)
Condomless sex in the last 6 <0.001 0.238
months
No 179 (16.7) 376 (12.6) Ref. Ref.
Yes 893 (83.3) 2620 (87.4) 1.40 (1.15-1.70) 1.16 (0.91-1.47)
STI diagnosis in the last 6 months 0.002 0.009
No 986 (92.0) 2659 (88.8) Ref. Ref.
Yes 86 (8.0) 337 (11.2) 1.45 (1.13-1.86) 1.44 (1.10-1.88)
Chemsex in the last 6 months 0.002 0.031
No 805 (75.1) 2389 (79.8) Ref. Ref.
Yes 267 (24.9) 607 (20.3) 0.77 (0.65-0.90) 0.81 (0.67-0.98)
Injected drug use in the last 6 0.029 0.342
months
No 966 (90.1) 2765 (92.3) Ref. Ref.
Yes 106 (9.9) 231 (7.7) 0.76 (0.60-0.97) 0.87 (0.66-1.15)
Attitude: Willing to take PrEP to <0.001 <0.001
prevent HIV
Disagree 460 (42.9) 517 (17.3) Ref. Ref.
Agree and strongly agree 612 (57.1) 2479 (82.7) 3.61 (3.09-4.20) 3.98 (3.36-4.71)
Attitude: Worried about PrEP 0.082 0.001
side effects
Disagree 405 (37.8) 1223 (40.8) Ref. Ref.
Agree and strongly agree 667 (62.2) 1773 (59.2) 0.88 (0.76-1.02) 0.76 (0.65-0.89)
Attitude: Comfortable to discuss 0.009 0.021
PrEP with healthcare provider
Disagree 497 (46.4) 1252 (41.8) Ref. Ref.
Agree and strongly agree 575 (53.6) 1744 (58.2) 1.20 (1.05-1.39) 0.76 (0.71-0.97)

Note: This table is limited to PrEP-naive participants who engaged in one or more behaviours associated with higher risks of HIV acquisition,

hence N = 3901.

population representatives from Indonesia, Cambodia, Myan-
mar and Sri Lanka cited lack of country-specific evidence
contributed to the slow rollout of PrEP [32]. There is also
resistance stemming from ‘“conservative or homophobic
attitudes” from the communities, society at large, and (cru-
cially) within Ministries of Health in the region impeding the
generation of aforementioned country-specific evidence and
slowing the rollout process in general [32]. A case study of
Indonesia showed stigma and discrimination is a deep-seated
problem where most instances of discriminatory practices
occur at the local level by local policymakers, implementers
and even healthcare providers [33]. A fundamental cultural
shift and normalization is required to overcome this prob-
lem; hopefully realized through a continuous process of
advocacy by academics, local medical and GBMSM commu-
nities, human rights organizations and international health
organizations [34].

Second, the processes to acquire PrEP may be inaccessible
even when PrEP is theoretically available. Common reasons
participants for not initiating PrEP or PrEP discontinuation
included difficulties in obtaining prescriptions, PrEP being too
inconvenient or participants simply not knowing where to
get PrEP. Similarly, comfort in discussing PrEP was a signif-
icant factor associated with lifetime PrEP use, especially in
countries with wider PrEP availability (Table S3). The salience
of these reasons persists after removing participants with
non-barrier-related (e.g. monogamous relationship, not having
much sex) or preference-related (e.g. do not like pills, prefer
condoms) reasons for unwillingness to use PrEP (Table S2).
These reasons relate to aspects of the accessibility frame-
work, including the ability of potential PrEP users to perceive
service availability, freely seek the service, physically reach
the service, and find the service appropriate for their needs
and values [35]. Enduring accessibility barriers can at least be
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partially attributed to the under-utilization of differentiated
service delivery options for PrEP, resulting in a reliance
on inflexible and potentially expensive medicalized models.
Examples of community-friendly models that empower nurses,
pharmacists and community health workers to provide PrEP
have been shown to be effective in various settings [32, 36,
37]. To address accessibility issues, other contexts should
implement these alternative de-medicalized PrEP provision
models.

Lastly, affordability was an important factor in PrEP use
shown by the salience of expensive costs as reasons for
unwillingness to use PrEP and its discontinuation. In some
Asian countries, PrEP has been provided for free or at a
heavily subsidized price, enabled by external donor fund-
ing typically directed towards lower-middle-income countries
[35]. However, this model faces major challenges when fund-
ing ceases or the donor-funded programme transitions to
the national health system [35, 38, 39]. Allocating domestic
financing towards PrEP can be challenging in many countries,
including HICs and middle-income countries not receive exter-
nal donor funding [40]. Without subsidy, PrEP can be unaf-
fordable for many people, limiting its public health potential.
The amount people are willing to pay for PrEP is low com-
pared to its actual market price. In Indonesia, for example,
PrEP services were estimated to cost USD 365 per user per
year while most participants were only willing to pay up to
USD 15 per month [16, 41]. We also found that 27% of par-
ticipants no longer on PrEP reported cost as a reason. Sim-
ilarly, 43% of willing PrEP-aware participants did not initiate
PrEP due to cost.

Additional efforts are also needed to promote aware-
ness and willingness to use PrEP (i.e. demand generation).
Awareness does not always lead to demand. PrEP aware-
ness increased from 18%-37% in the 2022 meta-analysis [8]
to 82% found in our data, while PrEP willingness only rose
from 57%-61% to 69%. There were also 20% of PrEP-aware
participants who were neither PrEP-experienced nor willing
to use PrEP, a significant proportion among them reported
behaviours with a higher risk of HIV acquisition, such as hav-
ing condomless sex (38%) and having more than one partner
(53%). This could be a useful target for PrEP awareness cam-
paigns. Gain-framed messaging has been proven effective in
demand-generation efforts, focusing on what PrEP can give
users (e.g. protection, freedom, peace of mind) [42]. Other
than availability, accessibility and affordability barriers dis-
cussed above, attitudes such as perceived risk of side effects,
effectiveness, social norms and convenience also contribute
to this phenomenon [8]. Moving forward, demand generation
efforts must go beyond only increasing PrEP awareness and
should also focus on willingness to use PrEP among both
potential PrEP users by addressing barriers both real and per-
ceived.

These results should be considered in light of some limi-
tations. Our study utilized convenience online sampling with
its associated risks of sampling bias. Compared to their pop-
ulation size and total sample size, some countries/territories
were over-represented, while others were under-represented
especially in regards to internet use required to participate in
the study [16]. However, these limitations are expected con-
sidering the difficulty of conducting probability sampling in
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socially marginalized populations such as GBMSM. It was also
mitigated by our use of a multi-pronged recruitment strategy,
utilizing community groups, community influencers, as well as
paid advertisements on social media and dating applications
[16].

We also encourage a careful interpretation of the poten-
tial bias from linking the recent risk behaviours and lifetime
PrEP use. However, such bias risks were minimized in our
context considering PrEP scale-up (and, therefore, the first
instances of PrEP use) was a recent phenomenon in most of
the included countries/territories at the time of data collec-
tion (mid-2023) leading to potential overlaps between peri-
ods of recent risk behaviours and first instances of PrEP use.
As these data were self-reported, it is also subject to risks of
social desirability and recall biases regarding sexual behaviour,
PrEP attitudes and other variables.

5 | CONCLUSIONS

Across Asia, we found high levels of PrEP awareness and
willingness. While encouraging, in the context of compara-
tively lower levels of PrEP use, high PrEP awareness shows
an urgent need to remove barriers to PrEP access. Indeed,
addressing system-level barriers including availability, accessi-
bility and affordability, for example through the adoption of
differentiated service delivery models, could help countries
to rapidly achieve population-level HIV incidence reductions.
Additionally, demand generation focussing on willingness to
use PrEP on top of mere awareness could be particularly
important for individuals who could benefit from this HIV pre-
vention option, but who may not currently be aware of or will-
ing to take up PrEP.
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