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Abstract
Introduction: Men who have sex with men (MSM) and transgender women (TGW) are two key populations (KPs) in Thailand
at high risk for HIV. Uptake and scale-up of pre-exposure prophylaxis (PrEP) among them has been slow. We used data from
Princess PrEP, Thailand’s largest KP-led PrEP programme, to operationalize PrEP service cascades. We identified gaps and
pointed out where additional data are needed to inform a larger HIV prevention cascade.
Methods: Numbers of people tested for HIV, tested HIV negative, eligible for PrEP (defined as any of the following in the
past three months: condomless sex with partners of unknown/uncertain HIV status or antiretroviral treatment or viral load
status, multiple partners, engaging in sex work, sexually transmitted infections, injecting drugs, using amphetamine-type stimu-
lants, or repeated use of post-exposure prophylaxis), offered PrEP and accepted PrEP during January to November 2019 were
retrieved from Princess PrEP database to inform PrEP service cascades for MSM and TGW. Reasons for not accepting PrEP
were documented.
Results: Of 6287 MSM who received HIV testing in Princess PrEP, 92.3% were HIV negative and 70.2% of them were eligible
for PrEP. PrEP was offered to 94.7% of those eligible and 48.0% of those offered accepted it. Among 900 TGW who had HIV
testing, 95.3% tested HIV negative and 64.8% of them met PrEP eligibility criteria. Of these, 95.0% were offered PrEP and
43.9% of them accepted it. Among MSM and TGW who met PrEP eligibility criteria, no or low-HIV-risk perception was the
most common reason provided (46.7% of 2007 MSM and 41.9% of 296 TGW) for not accepting PrEP.
Conclusions: PrEP service cascades from the Princess PrEP programme identified no or low-risk perception as key barrier to
PrEP acceptance among MSM and TGW who met PrEP eligibility criteria. More implementation research studies are needed
to explore PrEP motivation and access in larger communities outside of clinical services. This is to identify gaps and strategies
to address them within motivation, access and effective use domains of the HIV prevention cascade.
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1 | INTRODUCTION

Pre-exposure prophylaxis (PrEP) is extremely effective in
reducing HIV acquisition and has resulted in dramatic
decreases in new HIV infections when implemented as part of
a combination prevention strategy [1,2]. However, PrEP can
only be effective if it is used by those who can benefit from it,
and if they use it correctly. For this, demand for PrEP needs to
be generated, PrEP needs to be accessible by priority popula-
tions, and PrEP use needs to be effective. The HIV prevention
cascade, proposed by Schaefer et al., is a framework that starts

with identifying priority population that could benefit from
using an HIV prevention method and consists of these three
key domains: motivation for using this HIV prevention method,
access to the method and effective use [3]. This cascade allows
implementers to identify gaps in biomedical, behavioural and
structural aspects of an HIV prevention method, plan interven-
tions to close those gaps and monitor the interventions.
Key population (KPs) at high risk of HIV in Thailand include

men who have sex with men (MSM), transgender women
(TGW), people who inject drugs (PWID) and female sex work-
ers (FSW). MSM and TGW account for more than half of new
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HIV infections annually, with HIV prevalence ranging from
17.7% to 28.6% among MSM and 8.8% among TGW in differ-
ent urban centres [4-6]. HIV prevention and treatment inter-
ventions targeting these KPs are imperative to ending AIDS in
Thailand.
As Thailand has included PrEP as part of Universal Health

Coverage since October 2019 [7,8], it has aimed to track the
progress and guide the monitoring and evaluation of PrEP
scale-up using the framework of the HIV prevention cascade.
Here, we utilized data from the Princess PrEP programme –
the largest PrEP programme in Thailand [9] – to operational-
ize PrEP service cascades for MSM and TGW. We explored
gaps identified in these PrEP service cascades, including rea-
sons for not accepting PrEP when offered, among MSM and
TGW. We also pointed out where additional data is needed to
inform a larger HIV prevention cascade [3]. We hypothesized
that there would be gaps identified in PrEP service cascades
for MSM and TGW, especially around PrEP uptake and reten-
tion. Understanding reasons why MSM and TGW did not
accept PrEP when it was offered could guide how PrEP mes-
saging should be reframed. In addition, innovative ways of
data collection might be needed to gain more insight about
PrEP retention and its effective use.

2 | METHODS

2.1 | Programme setting

The Princess PrEP programme is the largest PrEP programme
in Thailand. It is part of the Key Populations-Led Health Ser-
vices (KPLHS) model, through which trained lay providers,
who themselves are members of the KPs they are serving,
provide HIV services in community-based organizations
(CBOs) [10]. HIV clinical services under KPLHS included
point-of-care HIV and sexually transmitted infections (STIs)
testing, PrEP and post-exposure prophylaxis (PEP) dispensing,
antiretroviral treatment (ART) service linkages and ART dis-
pensing for stable cases and case management support. A
service package was designed by KP communities and co-
delivered by KP lay providers, in close collaboration with
public health sectors. For example TGW designed a service
package which integrated gender affirming care with sexual
health service to ensure that common health concerns priori-
tized by TGW were addressed.
The KPLHS model, including the Princess PrEP programme,

is supported through the President’s Emergency Plan for AIDS
Relief (PEPFAR) under the US Agency for International Devel-
opment (USAID) LINKAGES Project, whereas the PrEP medi-
cation itself is provided through the Thai Red Cross Princess
Soamsawali HIV Prevention Fund. Through Princess PrEP, KP
lay providers have been successfully dispensing free same-day
PrEP since January 2016, contributing to 55% of Thai PrEP
users [11]. The programme is currently implemented in six
provinces, including Bangkok, Chonburi, Chiang Mai, Chiang
Rai, Songkhla and Ubonratchathani, which have high HIV
prevalence and incidence among KPs in Thailand [12]. This
analysis focused on PrEP services delivered to MSM and
TGW between January and November 2019. Routinely col-
lected and de-identified service data were used. The pro-
gramme was implemented under a protocol approved by the
Institutional Review Board of the Faculty of Medicine,

Chulalongkorn University, which waived the need for informed
consent from clients to ensure confidentiality and avoid
unnecessary disclosure of self-identity [13].

2.2 | Data collection for PrEP service cascade

Although the programme started delivering PrEP services to
KPs and collecting service data in 2016, data collection to
inform PrEP service cascade started in January 2019. Data
collection was adjusted at this point to be able to collect num-
ber of people tested for HIV, tested HIV negative, eligible for
PrEP, offered PrEP and accepted PrEP. Counsellors during a
counselling session recorded the data through an electronic
case record form. All measures were self-reported by the cli-
ent. Routine data quality assurance and improvement was con-
ducted to ensure completeness of data.
Clients who tested HIV negative at any of the CBOs where

Princess PrEP was implemented, were assessed for PrEP eligi-
bility defining as any of the following in the previous three
months: condomless sex with unknown HIV status partner(s),
condomless sex with HIV-positive partner(s) not on ART or on
ART with uncertain viral load status or unknown ART status,
having multiple partners, engaging in sex work, symptoms or
diagnosis of STIs, injecting drugs, using amphetamine-type
stimulants (ATS), or repeated use of PEP. Eligible clients were
offered PrEP by trained counsellors during the post-test coun-
selling session. PrEP use, safety and efficacy were explained,
and clients were asked if they were interested in taking PrEP.
Acceptance of PrEP was documented. Those who did not
accept PrEP were asked for their reasons by the counsellors.
The counsellors then recorded the reasons by selecting them
from the list of common reasons in the electronic case record
form, which also provided free space to document reasons not
included on the list.
Effective use at months 1 and 3 was defined as retention in

care at months 1 and 3, as well as self-reported good adher-
ence during those visits (i.e. at least 4 tablets per week or
correct use of on-demand PrEP for MSM and 7 tablets per
week for TGW due to indications that use of feminizing hor-
mone therapy was associated with decreased tenofovir plasma
and rectal tissue concentrations) [14,15].

2.3 | Statistical analyses

Statistical analyses were performed using Statistics and Data
Science (STATA) version 15.1. Demographic data and cascade
data were assessed using descriptive statistics as mean, stan-
dard deviation, median, interquartile range (IQR) and propor-
tion. T-test and median test were used for comparison of
continuous variables with normal and non-normal distribution
respectively. Chi-squared test was used to compare categori-
cal variables.

3 | RESULTS

3.1 | Men who have sex with men

3.1.1 | PrEP service cascade

Between 1 January and 30 November 2019, a total of 6287
MSM received HIV testing at one of the sites where Princess
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PrEP was implemented. Of these, 5806 (92.3%) were HIV
negative, of whom 4078 (70.2%) were eligible for PrEP based
on the above mentioned criteria. Of these, 3863 (94.7%) were
offered PrEP, of whom 1856 (48.0%) accepted PrEP (Fig-
ure 1). On-demand PrEP was chosen at initiation by 4% of
MSM. Among those who retained in PrEP service at month 1
(822, 44.3%) and month 3 (457, 24.6%), 99.6% and 99.6%
reported effective PrEP use respectively.
When disaggregated by age, MSM younger than 25 years

old had lower acceptance of PrEP compared to MSM aged
25 years or older (36.0% vs. 56.7%), and showed lower reten-
tion at month 1 (31.5% vs. 50.2%) and month 3 (15.1% vs.
29.0%) (Figure 1).

3.1.2 | Focusing on PrEP acceptance

Among 1856 MSM who accepted PrEP, median (IQR) age was
28 (23-33) years (Table 1). Reported risks in the past three
months included having multiple partners in 48.7%, condom-
less sex with unknown HIV status partner(s) in 48.6%, engag-
ing in sex work in 3.6% and using ATS in 3.5%.
Among 2007 MSM not accepting PrEP, 938 (46.7%) per-

ceived no or low risk, 385 (19.2%) did not want to take pills,
147 (7.3%) wanted to start at a later visit, 142 (7.1%) felt
condom use was enough to prevent HIV, 102 (5.1%) could
not come back for follow-up visit, 55 (2.7%) were not inter-
ested and 53 (2.6%) were afraid of side effects (Table 2).

3.2 | Transgender women

3.2.1 | PrEP service cascade

A total of 900 TGW received HIV testing between 1 January
and 30 November 2019. Of these, 858 (95.3%) were HIV
negative, of whom 556 (64.8%) met PrEP eligibility criteria. Of
these, 528 (95.0%) were offered PrEP, of whom 232 (43.9%)

accepted PrEP (Figure 2). Among those who retained in PrEP
service at month 1 (80, 34.5%) and month 3 (43, 18.5%),
98.8% and 100% reported effective PrEP use respectively.
TGW younger than 25 years old had lower acceptance of

PrEP compared to those aged 25 years or older (12.5% vs.
48.9%), but showed higher retention at month 1 (83.9% vs.
39.4%) and similar retention at month 3 (22.6% vs. 26.3%)
(Figure 2).

3.2.2 | Focusing on PrEP acceptance

Of 232 TGW who accepted PrEP, median (IQR) age was 26
(23 – 30) years (Table 1). Reported risks in the past three
months included having multiple partners in 45.7%, condom-
less sex with unknown HIV status partner(s) in 40.1% and
engaging in sex work in 24.6%.
Among 296 TGW not accepting PrEP, 124 (41.9%) per-

ceived no or low risk, 68 (23.0%) did not want to take pills,
15 (5.1%) wanted to start at a later visit, 24 (8.1%) felt con-
dom use was enough for HIV prevention, 17 (5.7%) could not
come back for follow-up visit, nine (3.0%) were afraid of side
effects and two (0.7%) were not interested (Table 2).

4 | DISCUSSION

We used year 2019 data from the Princess PrEP programme,
which is the largest PrEP programme in Thailand, to demon-
strate and explore gaps in PrEP service cascades for MSM
and TGW. Around two-thirds of MSM and TGW in our pro-
gramme were eligible for PrEP based on risk eligibility criteria
recommended in the National Guidelines [16]. An impressive
95% of both MSM and TGW who met PrEP eligibility criteria
were offered PrEP, pointing to high level of PrEP service
adoption among KP lay providers. However, just less than half
of MSM and TGW who were offered PrEP accepted it.

Figure 1. PrEP service cascade for men who have sex with men in the Princess PrEP programme, overall and by age group.
PrEP eligibility criteria: Any of the following in the previous three months: condomless sex with unknown HIV status partner(s), condomless sex
with HIV-positive partner(s) not on antiretroviral treatment (ART) or on ART with uncertain viral load status or unknown ART status, having multi-
ple partners, engaging in sex work, symptoms or diagnosis of STIs, injecting drugs, using amphetamine-type stimulants (ATS), or repeated use of
post-exposure prophylaxis (PEP). PrEP, pre-exposure prophylaxis; MSM, men who have sex with men; M1, month 1 visit; M3, month 3 visit.
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Retention in PrEP service was low in both MSM and TGW
although almost 100% of those who retained reported effec-
tive PrEP use.
We explored further the PrEP acceptance gap and found

that almost half of MSM and TGW who met PrEP eligibility
criteria perceived themselves as having no or low risk for HIV
acquisition. Reframing of messaging around PrEP could signifi-
cantly impact PrEP uptake. Whereas loss-framing messages
(i.e. emphasizing risks) effectively reaches people who perceive
themselves to be at risk, gain-framing messaging (i.e.

emphasizing health) is more effective in reaching those who
do not have this risk perception [17]. Focusing PrEP messag-
ing around risk reduction rather than protection, pleasure or
sexual health might miss or even distance those populations
that would benefit most from PrEP [18]. In addition, we also
found that PrEP acceptance among young MSM and TGW
was lower than those among their older peers. PrEP messag-
ing may need to be tailored to young KPs as they can often
face particular HIV risks due to lower knowledge or lower
ability to mitigate those risks [19].
By June 2019, Princess PrEP programme in six provinces

accounted for 55% of PrEP users in Thailand, followed by
26% in the PrEP-15 programme which is a fee-based, KP-
friendly, PrEP service at the largest HIV testing centre in
Bangkok and 19% from the government-led PrEP service in
25 provinces [11,20]. PrEP is available for free through the
Princess PrEP programme and the government-led service,
using the same eligibility criteria. High PrEP uptake through
KP-led CBOs led the Thai Government to announce the legal
endorsement of the roles of KP lay providers in ending AIDS
in June 2019. This legal endorsement has allowed HIV clinical
services, including PrEP, to be provided by KP lay providers in
close collaboration with healthcare providers [21].
We have previously shown that retention in the Princess

PrEP programme was lower among TGW compared to MSM,
among those younger than 25 years of age, and those with
completed education less than bachelor’s degree [9]. Alterna-
tive methods of adherence and retention support are needed
to tailor interventions to the needs of the clients, including
but not limited to mobile health technologies [22]. However,
reasons for not retaining in PrEP service should be further
explored to assess whether clients not returning for follow-up
visits are still at risk while off PrEP, or if they are simply not
at risk anymore. Use of PrEP can be flexible to match periods
of different HIV risk, and while PrEP needs to be taken to be
effective against HIV acquisition while someone is at risk, it
does not need to be used when someone is not at risk [23].

Table 2. Reasons for not accepting PrEP when offered among

men who have sex with men and transgender women in the

Princess PrEP programme

Primary reason given for

not accepting PrEP

Men who have sex

with men (n = 2007)

Transgender

women

(n = 296)

Perceived no or low risk

No risk 864 (43.0%) 111 (37.5%)

Low risk 74 (3.7%) 13 (4.4%)

Did not want to take pills 385 (19.2%) 68 (23.0%)

Wanted to start PrEP at

a later visit

147 (7.3%) 15 (5.1%)

Felt condom use was

enough for HIV

prevention

142 (7.1%) 24 (8.1%)

Could not come back for

follow-up visit

102 (5.1%) 17 (5.7%)

Not interested 55 (2.7%) 2 (0.7%)

Afraid of side effects 53 (2.6%) 9 (3.0%)

Others 185 (9.2%) 37 (12.5%)

PrEP, pre-exposure prophylaxis.

Figure 2. PrEP service cascade for transgender women in Princess PrEP programme, overall and by age group.
PrEP eligibility criteria: Any of the following in the previous three months: condomless sex with unknown HIV status partner(s), condomless sex
with HIV-positive partner(s) not on antiretroviral treatment (ART) or on ART with uncertain viral load status or unknown ART status, having multi-
ple partners, engaging in sex work, symptoms or diagnosis of STIs, injecting drugs, using amphetamine-type stimulants (ATS), or repeated use of
post-exposure prophylaxis (PEP). PrEP, pre-exposure prophylaxis; TGW, transgender women; M1, month 1 visit; M3, month 3 visit.
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This study has some limitations. Our data were limited to
MSM and TGW in six provinces and might not be applicable
to other KPs, such as FSW or PWID, or other geographical
regions within Thailand. We used self-report of PrEP adher-
ence which can overestimate the actual use of PrEP. There-
fore, effective use of PrEP might be lower than what we
reported here [24]. Other measures, including risk behaviours,
were also self-reported which could be biased due to social
desirability. We observed that 5% of eligible MSM and TGW
were not offered PrEP. However, we did not systematically
collect reasons to inform this service gap. In addition, our
PrEP service cascades seemed to provide limited data to
inform a larger HIV prevention cascade as we did not study
PrEP motivation of MSM and TGW who did not access ser-
vices at community-based clinics nor the level of access to
services among these populations if motivated. According to
the HIV prevention cascade, implementers are encouraged to
identify gaps in the motivation, access and effective use of an
HIV prevention method, plan interventions to close those gaps
and monitor the interventions [3]. Ideally, after data on these
aspects are applied to the cascade, the proportion of the pri-
ority population that is effectively covered by an HIV preven-
tion method can be calculated, which can be used for the
monitoring and evaluation of the programme.
Identifying individuals at risk that could benefit from using

an HIV prevention method is the first step in operationalizing
the HIV prevention cascade. A recent PrEP targets estimation
exercise in Thailand revealed an estimated number of Thai
people at substantial risk of HIV infection at 148,487 (73,058
– 239,152) in 2020 [25]. Current number of PrEP users in
Thailand was reported to be 13,000 – 14,000 or just around
10% of the estimated target [26]. Demand for PrEP, which
reflects motivation to use it, is one of the defining factors for
the success of PrEP programmes. In the United Kingdom,
demand for PrEP has resulted in increased availability of PrEP
services, whereas in Australia, demand has secured commit-
ment from policy makers [27,28]. This level of PrEP demand
from potential users has not been evident in Thailand. Future
implementation research should therefore be prioritized to
study PrEP motivation and access in larger KP communities
outside of clinical services.

5 | CONCLUSIONS

PrEP service cascades from the Princess PrEP programme
identified no or low-risk perception as key barrier to PrEP
acceptance among both MSM and TGW who met PrEP eligi-
bility criteria. More implementation research studies are
needed to explore PrEP motivation and service access in
order to identify gaps and potential strategies to address
them within a larger HIV prevention cascade. Definitions of
retention and effective use of PrEP need to be further opti-
mized as we gradually understand more the nature of PrEP
use among various populations. As Thailand is rolling out and
scaling up PrEP as part of its Universal Health Coverage, bet-
ter data to be applied to the motivation, access and effective
use domains of the HIV prevention cascade will allow us to
efficiently plan and track progress of PrEP implementation.
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