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Abstract

From May 2015 to June 2018, we conducted a PrEP demonstration project at two hospitals 

and four community-led clinics in Bangkok and Pattaya. HIV-negative, MSM and TGW aged 

≥18 years old, reporting sex without a condom, were offered daily PrEP. Participants received 

HIV testing and completed a computer-based questionnaire at enrollment, 6 and 12 months. We 

collected self-reported PrEP adherence at months 1, 3, 6, 9, and 12. We used logistic regression 

to determine factors associated with the decision to take PrEP and calculated HIV incidence 

among baseline HIV-negative participants. Of 803 participants enrolled, 349 (43.5%) started 

PrEP. Participants were more likely to start PrEP if they were sex workers, had moderate or 

high self-perceived risk of HIV, or a high PrEP-knowledge score. Participants used PrEP for a 
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median of 6.1 months. Reported condom use increased and the number of sex partners decreased 

during follow-up regardless of PrEP use. Six participants not-taking PrEP acquired HIV (HIV 

incidence 2.2 per 100 person-years), and five taking PrEP acquired HIV (HIV incidence 2.1 per 

100 person-years). All five reported taking <4 pills the weeks before study visits.
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Introduction

Daily use of HIV pre-exposure prophylaxis (PrEP), can reduce the risk of HIV infection 

(Choopanya et al., 2013; Grant et al., 2010; Martin et al., 2017; Thigpen et al., 2012). The 

World Health Organization (WHO) and the U.S. Centers for Disease Control and Prevention 

(CDC) recommend PrEP as part of a combination HIV prevention package (CDC, 2021; 

WHO, 2019a); however, concerns about potential increases in HIV-associated risk behaviors 

and poor access to PrEP has limited PrEP use (Bavinton & Grulich, 2021; Blumenthal & 

Haubrich, 2014; Kazi et al., 2019; UNAIDS, 2016) in many countries.

Two of the randomized trials that demonstrated PrEP safety and efficacy were conducted in 

Thailand (Choopanya et al., 2013; Grant et al., 2010), and since these trials were completed, 

fee-based and research-based PrEP programs have been implemented (Zablotska et al., 

2016). Thailand’s HIV Prevention and Treatment guidelines recommend PrEP (Thailand 

National Guidelines on HIV/AIDS Treatment and Prevention, 2017, 2017), prioritizing 

populations at high-risk of HIV infection including men who have sex with men (MSM) 

and transgender women (TGW). More than half of Thailand’s new HIV infections occur 

among MSM and TGW (Estimation of People Living with HIV, 2020) and survey data has 

demonstrated a high level of interest in PrEP among MSM and TGW (Wheelock et al., 

2013; Yang et al., 2013). We launched this PrEP demonstration project (The PrEP project) to 

determine if MSM and TGW would choose to take PrEP, what factors supported use, and if 

risk behaviors would increase while people were using PrEP.

Methods

Study settings

The PrEP project was part of a prospective 18-month cohort study: The Test, Treat, and 

Prevent HIV among MSM and TGW Study (Ongwandee et al., 2018). Participants for the 

PrEP study were recruited during May 2015–October 2016 in two public hospitals, one 

in Bangkok (Lerdsin Hospital, a 500-bed government hospital serving 1700 HIV-positive 

clients) and one in Pathumthani province (Thammasat Hospital, a 541-bed university 

hospital 20 miles north of Bangkok, serving 300 HIV-positive clients); and four community-

led clinics providing HIV services operated by Rainbow Sky Association of Thailand and 

Service Workers IN Group (SWING) in Bangkok and by SWING and Sisters Foundation in 

Pattaya, Chonburi province.
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Study enrollment and procedures

Staff recruited participants at the study sites or through a peer-driven-intervention 

(Ongwandee et al., 2018). MSM and TGW who were 18-years-old and older, not known to 

be HIV-infected, who reported anal intercourse without a condom with men or TGW in the 

past six months were offered enrollment (Ongwandee et al., 2018). Participants in the Test 

and Treat study received HIV testing following Thailand’s three-test algorithm (Guideline 

on HIV Counseling and Testing for Same Day Result, 2013) every six months and 

HIV-positive participants were offered immediate antiretroviral therapy (Thailand National 

Guidelines on HIV/AIDS Treatment and Prevention 2017, 2017). Study participants who 

tested HIV negative at enrollment, or within the first six months in the study, were offered 

enrollment in the PrEP project. Interested participants received information about PrEP and 

could decide to take or not to take PrEP. Trained staff provided information about PrEP and 

study procedures and obtained written consent from participants who agreed to take part in 

the PrEP project.

Participants interested in PrEP were assessed for acute HIV infection using a checklist 

“Information about Acute HIV Infection and PrEP” (CDC) and blood was collected 

to assess renal function (i.e., Creatinine clearance [CrCl]), to test for hepatitis B virus 

surface antigen (HBsAg) and antibody (anti-HBs), and syphilis (VDRL or RPR with 

TPHA confirmation, or vice versa). Staff offered PrEP to participants who had a creatinine 

clearance ≥60 ml/min and no acute HIV infection symptoms. Staff advised participants 

with negative HBsAg and anti-HBs to seek hepatitis B vaccination and provided referrals 

to vaccination sites. Participants with positive HBsAg results received counseling about the 

therapeutic effect of tenofovir, the possibility of a hepatitis flare if tenofovir was stopped, 

and were offered PrEP.

Eligible participants were provided PrEP (i.e., tenofovir disoproxil fumarate 300 mg and 

emtricitabine 200 mg), to take daily for 12-months (Thailand National Guidelines on HIV/

AIDS Treatment and Prevention 2017, 2017). Participants were asked to return months 1, 3, 

6, 9, and 12 for medicine refills, HIV testing, and risk reduction and adherence counseling. 

Participants who chose not to take PrEP received HIV testing every 6 months as part of the 

Test, Treat, and Prevent HIV Study.

Data collection and data management

Participants completed a computer-based demographic, PrEP knowledge, and PrEP attitudes 

questionnaire at baseline (Table 1); and a risk behavior questionnaire at baseline, months 

6 and 12 (Table 4). PrEP knowledge contains 10 knowledge questions with a value of 1. 

Attitudes towards PrEP were addressed through whether participants feel embarrassed or 

anxious about taking PrEP and their perceived barriers to PrEP use.

Participants taking PrEP completed a self-reported adherence questionnaire at every follow-

up visit Adherence question addressed the number of days participants took PrEP as planned 

during the past week (Figure 2). Participants who missed visits could restart PrEP at a 

follow-up visit. All questionnaires and laboratory results were linked using a unique study 

identification number. No personal identifiers were collected on study questionnaires.
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Statistical analysis

We used SAS version 9.4 (SAS Institute Corporation, Cary, North Carolina) for analyses. 

For descriptive statistics, we used mean (standard deviation, SD) and median (interquartile 

range, IQR) to describe continuous variables and frequency and percentage for categorical 

variables. We compared baseline characteristics of those who decided to take PrEP with 

those who decided not to take PrEP, using two-sample t-test to compare means, Mann–

Whitney two-statistic to compare medians, and Chi-square test and Fisher’s Exact test to 

compare categorical variables.

PrEP knowledge scores were the sum of correctly answered questions (Han et al., 2019; 

Niderost et al., 2018; Wheelock et al., 2013; Yang et al., 2013). Participants who scored 

≥8 questions are considered knowledgeable about PrEP. We used multivariate logistic 

regression to determine factors associated with the decision to take PrEP at enrollment 

and with retention for 12-months with a self-reported adherence of taking 4 or more tablets 

of PrEP the week before each study visit (i.e., A dose yielding 96% efficacy (Anderson et 

al., 2012)). We used trend analysis for proportions to determine trends in risk behaviors for 

categorical variables and Friedman’s test for trends of continuous variables. We calculated 

HIV incidence among those testing HIV-negative at baseline per 100 person-years using the 

number of seroconversions divided by the number of person-years of follow-up and used the 

exact Poisson method to calculate 95% confidence intervals (CIs).

Ethical review

The PrEP demonstration project was approved by the Ethical Review Committees of the 

Department of Disease Control, Thai Ministry of Public Health, and the Faculty of Medicine 

at Chulalongkorn University. The project was also reviewed in accordance with CDC human 

research protection procedures.

Results

Participant characteristics

Of the 993 HIV-negative Test, Treat, and Prevent HIV Study participants, 803 (80.9%) 

enrolled in the PrEP project (Figure 1). Their mean age was 27 years, 523 (65.1%) self-

identified as MSM, 280 (34.9%) as transgender women, 233 (29.0%) had a bachelor’s 

degree or more education, and 482 (60.0%) reported more than one sexual partner in the 

past 6 months. Of the 803 participants, 349 (43.5%) started PrEP; of these, 314 (90.0%) 

started at enrollment (Figure 1). Among the 444 participants who reported a willingness 

to take PrEP in the enrollment-willingness questionnaire, 308 (69.4%) started PrEP after 

counseling. Among the 215 participants who said they were not willing to take PrEP, 9 

(4.2%) decided to start after counseling; of the 144 participants who responded that they 

were not sure if they wanted to take PrEP, 32 (22.2%) started after counseling.

Of the 803 enrolled, 436 (54.3%) enrolled at community-led clinics and 367 (45.7%) at 

facilities. Participants who enrolled at community-led clinics were younger at first sexual 

intercourse than participants at the public hospitals (median age 17 vs. 18 years: p < 0.001), 

reported less condom use (100% condom use: 25.7% vs. 31.9%, p = 0.06), and more 
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non-injection drug use (39.7% vs. 10.9%, p < 0.001). There was no statistical difference in 

the self-perceived risk of HIV infection.

At baseline, 14 participants tested HBsAg positive and three had a creatinine clearance result 

<60 ml/min.

Factors associated with taking PrEP

A higher proportion of participants enrolled in Pattaya (n = 245, 46%) chose to start PrEP 

than those who enrolled in Bangkok (n = 558, 36%) (Table 1). Approximately 36% of those 

who were 18–25 years old (n = 409) and those who identified as MSM (n = 523) chose 

to start PrEP. Among the 399 participants who reported a moderate or high risk of HIV 

infection, 177 (44.4%) chose to take PrEP and of the 568 who reported <100% condom use 

in the past six months, 216 (38.0%) chose to take PrEP.

The major concerns about taking PrEP were side effects (reported by 405 [50.4%] 

participants), forgetting to take PrEP (383 [47.7%]), and the cost of PrEP (296 [36.9%]) 

(Table 1).

Participants from Bangkok were less likely to start PrEP compared with those from Pattaya 

(aOR 0.5; 95% CI 0.3–0.7). Those who were single were less likely to start PrEP than those 

who were living with a partner (aOR 0.6; 95% CI 0.5–0.9). Sex workers (aOR 1.7; 95% 

CI 1.0–2.8), those who perceived they were at a moderate or high risk of HIV infection 

(aOR 1.7; 95% CI 1.2–2.3), and those with high PrEP knowledge scores (aOR 1.5; 95% CI 

1.1–2.0) were more likely to start PrEP (Table 2).

Factors associated with using PrEP for 12 months

The median time of PrEP use was 6.1 months (IQR 2.0–11.0). Of 349 participants who 

started PrEP, about half (n = 180, 51.6%) returned at month one and of 143 (79.4%) who 

reported taking PrEP ≥4 days the week before the visit; 107 (30.7%) continued PrEP use 

through the 6-month visit and 64 (18.3%) through the 12-month visit. Among participants 

who returned for the 6-month visit, 85 (79.4%) reported taking PrEP ≥4 days the week prior 

to the study visit and 60 (93.8%) of those who returned for the 12-month visit reported this 

level of adherence (Figure 2).

Participants recruited at Bangkok sites (aOR 7.9; 95% CI 2.7–23.2) (Table 3), who were 25 

years or older (aOR 2.1; 95% CI 1.1–4.1), had a higher level of education (aOR 2.2; 95% CI 

1.2–4.2), or had a moderate to high self-perceived risk of HIV infection (aOR 2.3; 95% CI 

1.2–4.4) were more likely to report adherence to PrEP for 12 months (Table 3).

Trends in risk behaviors among PrEP users and non-PrEP users

Among participants who started PrEP or did not start PrEP, condom use increased (p 
< 0.001) and the number of sex partners decreased (p < 0.001) (Table 4). Participant’s 

self-perceived risk of HIV infection decreased overtime; participants who used PrEP had 

a higher perceived risk of infection than those who did not use PrEP. Reported drug use 

decreased overtime.
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HIV seroconversion and HIV incidence

Among 803 participants who were HIV-negative at baseline, 11 seroconverted yielding an 

HIV incidence of 2.2 (95% CI 1.1–3.9) per 100 person-years (Table 5). Median time to 

seroconversion was 10.9 (IQR 8.9–12.7) months. Six participants who seroconverted did 

not start PrEP during the project. Five who seroconverted started PrEP, but all five had 

reported taking <4 pills the week prior to at least one study visit. All 11 participants who 

seroconverted enrolled at community-led clinic sites. Nine (81.8%) of the participants who 

seroconverted were 18–25 years old, 9 (81.8%) self-identified as MSM, 9 (81.8%) reported 

post-exposure prophylaxis (PEP) use prior to enrollment, and 5 (45.5%) thought their HIV 

risk was low.

Discussion

In this project that offered PrEP free of charge with visits every 3 months, 43.5% of 

participants chose to start PrEP, suggesting a relatively high level of interest in PrEP among 

MSM and TGW. Participants who were sex workers and participants who perceived they had 

a moderate or high risk of HIV infection were more likely to start PrEP, and those with a 

moderate or high self-perceived risk of HIV were more likely to continue to PrEP. Reported 

HIV-associated risk behaviors (i.e., condomless sex and sex partner number) decreased 

during follow-up.

Interest in using PrEP among MSM and TGW has varied from 13% to 40% in studies in 

Thailand and elsewhere (Han et al., 2019; Niderost et al., 2018; Wheelock et al., 2013; Yang 

et al., 2013). In this project, some participants changed their decision to start PrEP after 

counseling or at a subsequent visit, suggesting that the decision to use PrEP may require 

time and consideration.

Participants who were sex workers and participants who perceived they had a moderate or 

high risk of HIV infection were more likely to start PrEP. Other studies have found that 

health concerns and perceived risk of HIV infection are predictors of PrEP use (Han et al., 

2019; Lachowsky et al., 2019; Martin et al., 2017; Plotzker et al., 2017). About half of 

enrolled participants did not return for the first month visit. Missed visits were commonly 

observed in PrEP studies in the United States (Chan et al., 2016; Dombrowski et al., 

2018; Zucker et al., 2019) and were found to be associated with future discontinuation 

of PrEP (Spinelli et al., 2019). Strategies to ease the burden of visits and re-engage 

people in care may increase the appropriate use of PrEP (Zucker et al., 2019). Other PrEP 

modalities such as event driven PrEP (WHO, 2019b) or cabotegravir (Landovitz et al., 2021) 

may increase PrEP uptake and adherence, and creative follow-up methods implemented 

during the COVID-19 pandemic, including off-site and phone visits mays support PrEP use 

(PEPFAR, 2021).

Retention in the PrEP project was low; less than one-fifth (18%) of participants continued 

PrEP for the entire 12 months. Higher retention has been observed in the United States and 

Brazil (e.g., 78%−80% follow-up at 48 weeks) (Grinsztejn et al., 2018; Liu et al., 2016). In 

a community-led free PrEP service program in Thailand in 2016–2017, among 1467 MSM 

and 230 TGW, 44% were taking PrEP at 12 months (Phanuphak et al., 2018). The length 
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of time one uses PrEP should be guided by risk of HIV infection, which may vary over 

time (Haberer, 2016). Participants in our project whose self-perceived risk of HIV infection 

was moderate or high were more likely to continue to use PrEP. Access to information and 

counseling to help PrEP users accurately estimate their risk of HIV infection should be 

included in routine PrEP service.

Concerns about PrEP use leading to an increase in HIV associated risk behaviors and 

its effect on HIV prevention (Hoornenborg et al., 2018) may pose a barrier to PrEP 

implementation. The randomized trials that demonstrated PrEP efficacy (Baeten et al., 2012; 

Choopanya et al., 2013; Grant et al., 2010; Tangmunkongvorakul et al., 2013; Thigpen et 

al., 2012) did not report increases in risk behaviors. However, some observational cohorts 

found increases of condomless anal intercourse (Grinsztejn et al., 2018; Hoornenborg et 

al., 2018; Milam et al., 2019) associated with PrEP use. In this PrEP project, reports of 

condomless anal intercourse declined among PrEP users and non-users during follow-up. 

Study participants received risk reduction counseling at each visit. Counseling and support 

services may be less easily accessed outside of study settings and risk compensation may 

be more likely (Blumenthal & Haubrich, 2014). If PrEP is used correctly, an increase in 

condomless sex may not lead to an increase in HIV incidence (Blumenthal & Haubrich, 

2014; Jenness et al., 2017), but could lead to an increase in other sexually transmitted 

infections (STIs) (Adams et al., 2019). For this reason, PrEP programs should offer 

STI diagnosis and treatment services. Risk compensation is likely a dynamic process 

influenced by personal, psychosocial, or other health issues (Carlo Hojilla et al., 2016) and 

understanding this dynamic process can help health care providers provide HIV prevention 

recommendations and support to clients consistent with CDC and WHO recommendations 

(CDC, 2017; WHO, 2019a).

Clinical trials, observational studies, and case reports have documented acquisition of HIV 

among people using PrEP (Adams et al., 2019) (Phanuphak et al., 2018). In our project, all 

seroconversions among PrEP users occurred in those who reported taking less than 4 pills 

the week prior to the study visit or missed at least one study visit. The 11 participants who 

seroconverted had been enrolled at community-led sites, suggesting that community-led sites 

can have an important role in reaching and providing services to people at high risk of HIV 

infection. Task shifting, capacity building, and ongoing monitoring of the quality of care 

can support community-based health care providers and contribute to efforts to end the HIV 

pandemic (Vannakit et al., 2020). Most seroconverters in our study were young MSM who 

had used post-exposure prophylaxis prior to starting PrEP and who reported unprotected sex 

in the past six months. These high-risk characteristics should alert health care providers to 

support PrEP adherence, counseling, and monitoring.

The overall incidence of HIV among all participants was 2.2 (95% CI 1.2–3.9) per 100 

person-years. This is lower than incidence estimates among MSM in Bangkok 2003–2015 

which ranged from 4.0–7.7 per 100 person-years (Thienkrua et al., 2018; van Griensven et 

al., 2010; van Griensven et al., 2013; van Griensven et al., 2015; Wasantioopapokakorn et 

al., 2018). Additional studies are needed to determine if HIV incidence is declining among 

MSM, and, if so, what factors are responsible for the decline.
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Our analysis has several limitations. The high dropout rate of PrEP participants could bias 

data interpretation: participants who dropped out may have a higher risk of HIV infection 

than those who remained in the study. Studies evaluating plasma tenofovir levels found low 

or undetectable levels among seroconverters, suggesting poor adherence (Choopanya et al., 

2013; Grinsztejn et al., 2018; Liu et al., 2016; Sivay et al., 2017). Self-reported adherence at 

each visit in our study ranged from 79–94%, but this may have been an overestimate of PrEP 

adherence. The relatively small number of participants and limited geographic areas covered 

by our project may limit generalization of our results to MSM and TGW outside of Bangkok 

and Chonburi.

Conclusions

As Thailand prepares to scale-up PrEP service nationally, understanding the interest in, use 

patterns, and adherence to PrEP, and risk behaviors while using PrEP will be important to 

organizing PrEP services. PrEP uptake and use data from this project provided insights into 

PrEP implementation that supported the inclusion of PrEP in the Universal Health Plan in 

Thailand in October 2019 (NHSO, 2020).
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Figure 1. 
Enrollment and follow up in the HIV pre-exposure prophylaxis (PrEP) project, Thailand 

2015–2018.
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Figure 2. 
Participant retention and adherence to pre-exposure prophylaxis (PrEP) through 12 months 

in the PrEP project, Thailand 2015–2018.
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