
HIV incidence among men who have sex with men and 
transgender women in four provinces in Thailand

Usanee Kritsanavarin1, Emily Bloss1, Chomnad Manopaiboon1, Thana Khawcharoenporn2, 
Pronnipa Harnlakon3, Monthinee Vasanti-Uppapokakorn4, Prapaporn Kitwattanachai5, 
Supranee Naprasert6, Tharee Phiphatthananon7, Prin Visavakum1, Bongkoch Jetsawang1, 
Philip A Mock1

1Centers for Disease Control and Prevention, Thailand MOPH-US CDC Collaboration, 
Nonthaburi, Thailand

2Thammasat University Hospital, Patum Thani, Thailand

3Srinagarind University Hospital, Khon Kaen, Thailand

4Bureau of AIDS, TB and STIs, Ministry of Public Health, Nonthaburi, Thailand

5Udon Thani Hospital, Udon Thani, Thailand

6Khon Kaen Hospital, Khon Kaen, Thailand

7Lerdsin Hospital, Bangkok, Thailand

Abstract

The HIV epidemic in Thailand is concentrated in key populations, with the highest rates in men 

who have sex with men (MSM) and transgender women (TG). Previous studies of HIV incidence 

in these groups have been limited mostly to Bangkok. We measured HIV incidence in MSM and 

TG in four provinces and evaluated factors associated with incident infections to inform public 

health prevention efforts. An analysis was conducted using data collected during a prospective 

observational cohort study during April 2015–May 2018 in outpatient clinics in five hospitals 

across four provinces in Thailand. MSM and TG aged ≥18 years, who were not known to be 

HIV-infected, and who reported anal intercourse with a male or TG without a condom in the 

past six months were enrolled. Participants were followed-up every 6 months for 18 months with 

questionnaires and HIV testing. A total of 40 HIV seroconversions occurred during follow-up, 

resulting in an HIV incidence of 3.5 per 100 person-years (95% CI 2.5, 4.8). Multivariate analyses 

indicated that identifying as gay (adjusted hazard ratio [AHR] 4.9; 95% CI 1.7–14.2), having 

receptive anal sex in the past six months (AHR 3.6; 95% CI 1.4–9.5), using alcohol (AHR 3.3; 

95% CI 1.3–8.3), and taking alkyl nitrites (AHR 4.4; 95% CI 1.7–11.2) in the past six months 

were all independently associated with HIV infection. Overall this study found a lower HIV 
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incidence in the highest risk population in Thailand compared with similar studies in Bangkok. 

Accelerated prevention efforts are needed to make the goal of ‘zero new infections’ possible in 

Thailand.

Keywords

AIDS; incidence; Thailand; men who have sex with men

Background

The HIV epidemic in Thailand is concentrated within large urban areas in key populations, 

with the highest rates in men who have sex with men (MSM) and transgender women (TG). 

In 2018, 1446 (29%) of the estimated 4909 new HIV infections were among MSM and TG 

in Thailand.1 Previous studies of HIV prevalence and incidence in this population showed 

increasing trends, which have stabilized and slightly declined in recent years. For example, 

HIV prevalence in MSM in Bangkok increased from 17.3% to 31.3% during 2003–20102,3–5 

and then fluctuated around 20% during 2012–2016.6 Prevalence estimates have varied by 

province, for example, bio-behavioral survey results found the HIV prevalence in MSM 

ranged from 19.6% in Bangkok to 2.6% in Khon Kaen.7 HIV incidence studies among 

young MSM in Bangkok reported increases from 4.1 to 7.7 per 100 person years between 

2003 and 2007,8 and then averaged 7.4 per 100 person years between 2006 and 2014.9 HIV 

incidence rates in Bangkok have stabilized at approximately 6.0 per 100 person-years.10–12 

A study which included MSM in and outside of Bangkok found HIV incidence 6.2 per 100 

person years between 2012 and 2016.12 However, past studies of HIV incidence have largely 

been limited to Bangkok, so there is a need to better understand new HIV infections in other 

settings in Thailand.

The government of Thailand has committed to addressing the HIV epidemic in key 

populations, including MSM and TG. In addition to developing guidelines focusing on 

prevention within these groups, the government has also committed financial support to 

cover prevention services nationwide, including condom promotion, HIV testing, and pre-

exposure prophylaxis (PrEP) initiation, and initiating antiretroviral therapy (ART) regardless 

of CD4 cell count.7,13–15 To measure the impact of these efforts and also monitor the 

trajectory of the HIV epidemic among key populations, we conducted an analysis to 

study HIV incidence among MSM and TG from a Test, Treat, and Prevent Program in 

four provinces and evaluated demographic and behavioral factors associated with incident 

infections. Results can be used to inform public health prevention efforts.

Methods

Data collection

Prospective cohort data used in the analysis were collected during the period April 2015 

to May 2018 to assess a Test, Treat, and Prevent Program conducted among MSM and 

TG in outpatient clinics in five large urban hospitals in four provinces (Bangkok, Khon 

Kaen, Udon Thani, Pathum Thani) in Thailand. Sites were selected based on geographic 
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prioritization of 4 of the 30 high HIV burden provinces in Thailand,16 volume of MSM 

and TG clients, provision of HIV services, and willingness to participate in a Test, Treat, 

and Prevent Program that was implemented to increase HIV testing coverage and access to 

ART regardless of CD4 level among MSM and TG.17 Eligible participants included Thai 

MSM and TG women aged ≥18 years, who were willing to participate, were not known to 

be HIV-infected, and who reported anal intercourse with a male or TG without a condom in 

the six months before enrollment. In the clinics trained study staff consented and enrolled 

participants who met the eligibility criteria.

During the initial visit, participants completed a standardized tablet-based questionnaire 

and received HIV testing using the three-test algorithm following Thailand’s HIV testing 

guidelines (i.e. Determine HIV-1/2, SD Bioline HIV1/2 3.0, and First Response HIV Card 

test 1–2.0).18 Participants were followed-up every 6 months and during each visit they were 

asked to complete a questionnaire to assess changes in risk behaviors and to have an HIV 

test to monitor HIV incidence, until they completed 18 months follow-up. Participants with 

positive HIV test results were offered ART regardless of CD4 level; results and adherence 

were recorded. Project staff called participants to remind them of each appointment and 

made follow-up calls for those who did not return. The participants were provided monetary 

compensation for their time and transportation. In two sites (Lerdsin and Thammasart), PrEP 

was offered to participants with HIV-negative test results. Those on PrEP were excluded 

from analyses.

Ethical approval was obtained from the Thailand Ministry of Public Health Ethical Review 

Committee. The activity was also reviewed in accordance with Centers for Disease Control 

and Prevention (CDC) human research protection procedures and was determined to be 

research but CDC investigators did not interact with human subjects or have access to 

identifiable data or specimens for research purposes. Written informed consent was obtained 

from all participants.

Statistical analysis

Categorical variables were summarized using counts and percentages, and the median 

and interquartile range were calculated for continuous variables. HIV incidence rate was 

calculated as the number of seroconversions divided by the number of person-years of 

follow-up among those testing HIV-negative at baseline and did not elect to use PrEP. The 

date of seroconversion was defined as the midpoint between the date of the last HIV-negative 

and first HIV-positive visits. The person-time contributed in this analysis was calculated 

from completed follow-up risk evaluation visits at 6, 12 and 18 months. Ninety-five percent 

confidence intervals (95% CI) were calculated using the exact Poisson method.

Risk factors for time to HIV seroconversion were analyzed using the discrete or grouped 

time Cox proportional hazards regression model;19 the grouped time points of infection 

being each six-month follow-up visit. All Cox regression models included stratification 

by study site allowing the baseline hazard to vary by site; hazard ratios (HRs) and 95% 

CIs were estimated from the model. Factors used in the multivariate models were selected 

based on significance in bivariate analysis (p < 0.1) and those of theoretical importance 

based on previous research. Models included time-independent (fixed) baseline demographic 
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variables, and the past six-month risk factors as time-dependent covariates. The proportional 

hazards assumption for the discrete Cox regression analysis was assessed by an interaction 

effect between time and risk factor.

Participants who missed a follow-up visit resulting in missing data or records were excluded 

from the analysis. All analyses were performed using SAS, version 9.4 (SAS Institute 

Corporation, Cary, NC).

Results

Of the 1880 MSM and TG enrolled, there were 303 HIV-positive diagnosed at the time of 

enrollment. Of the 1577 HIV-negative MSM and TG women, 166 initiated PrEP, which led 

to 1411 total eligible for the analysis. At baseline the median age was 22 (IQ range 19–29) 

years, with 642 (46%) under 22 years.

Over one-third (n = 459, 33%) had more than a secondary education (Table 1). Half 

of participants identified as gay (49%), while fewer identified as transsexual (25%), 

heterosexual (21%), or bisexual (5%). The majority (n = 839, 63%) reported receptive anal 

sex in the six months prior to enrollment, and among those, 682 (81%) reported inconsistent 

condom use (data not shown). Approximately half (n = 708, 53%) reported insertive anal 

sex in the past six months, and of those 552 (78%) inconsistently used condoms (data 

not shown). However, when having sex with HIV-positive partners, 97% reported using 

a condom. Alcohol and drug use were reported from less than 10% of participants. In a 

sub-analysis, TG women were significantly more likely to practice receptive anal sex (p < 

0.001), and less likely to use poppers (p = 0.03) compared to the other groups (data not 

shown).

There were a total of 40 HIV seroconversions during follow-up, resulting in an HIV 

incidence of 3.5 per 100 person-years (95% CI 2.5, 4.8; Table 2). Nineteen (48%) 

seroconversions happened during the first 6 months, 11 (28%) during 6–12 months, and 

10 (25%) during 13–18 months (data not shown). Though not statistically significant, the 

rate was highest in Udon Thani hospital (5.2 per 100 person-years, 95% CI 3.2–8.0), and 

was lowest in Sri Nakarin (2.2 per 100 person-years, 95% CI 1.2–4.2). The HIV incidence 

on PrEP was 1/113.3 person-years or 0.9 per 100 person-years (95% CI: 0.02, 4.9), and 

overall incidence regardless of PrEP was 41/1245.8 person-years or 3.3 per 100 person-years 

(95% CI 2.36, 4.46). There was a decrease in retention over time, with 754 (53%) at 6 

months, 582 (42%) at 12 months, and 578 (41%) at 18 months. Overall retention was highest 

in Sri Nakarin (82%), followed by Udon Thani (77%), Thammasat (49%), Khon Kaen 

(40%), and Lerdsin (29%); retention rates within hospitals were similar across follow-up 

periods. Factors associated with loss-to-follow-up were younger age, lower education, and 

self-identifying as heterosexual or bisexual. The most common reasons for loss-to-follow-up 

were moving location of work or education to outside the study area.

Multivariate analysis indicated that identifying as gay (adjusted hazard ratio [AHR] 4.9; 

95% CI 1.7–14.2), having receptive anal sex in the past six months (AHR 3.6; 95% CI 

1.4–9.5), using alcohol (AHR 3.3; 95% CI 1.3–8.3), and taking alkyl nitrites (or ‘poppers’) 
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(AHR 4.4; 95% CI 1.7–11.2) in the past six months were all independently associated with 

HIV incidence (Table 1).

Discussion

In this study of a large cohort of MSM and TG in four provinces in Thailand HIV 

incidence was 3.5 per 100 person-years, which is lower than previously reported rates 

of approximately 5–6 per 100 person-years in Bangkok.11,12 Results are consistent with 

incidence rates seen in recent studies using repeated HIV testing at mobile and VCT clinics 

and contributes to evidence to suggest a decline in HIV incidence in the highest risk 

population in Thailand.12,20 However, there is still substantial room to improve the clinical 

cascade for MSM and TG in Thailand. In Bangkok, an estimated 26% of MSM living 

with HIV know their status, 54% are on treatment, and 65% are virally suppressed, but the 

estimates vary across the country. For example, among MSM in Khon Kaen approximately 

33% know their status, 71% are on treatment, and 72% are virally suppressed. Estimated 

coverage for condom use was 79% among MSM and 81% among TG in 2016.7 To meet 

the national goal of ending AIDS by 2030, there needs to be continued and accelerated 

progress in reducing HIV infections in key populations. The Royal Thai Government has 

demonstrated a national commitment to increase programmatic and financial support to 

scale up prevention, care, and treatment services for MSM and TG.13,14 In 2017, the 

Ministry of Public Health published national HIV guidelines that prioritized the scale-up of 

treatment and prevention efforts in this population.21

Differences were observed in HIV incidence by site, with Udon Thani Hospital having 

the highest rate of new infections. Programmatic data in the province found similarly high 

HIV incidence of 5.8 per 100 person-years (95% CI 2.8, 10.07).12 This regional hospital, 

which is located in a central district within Udon Thani Province in the northeastern part of 

the country, has a busy one-stop HIV testing and care clinic with long-standing MSM and 

TG-friendly services.2 The higher incidence may be a reflection of a small sexual network in 

a setting with a high HIV prevalence.

Several risk factors for HIV infection among MSM and TG were identified, including 

receptive anal sex, and recent alcohol and popper use. Previous HIV incidence studies 

have found similar results for anal receptive sex and alcohol.11 Inhalation of alkyl nitrites 

(or ‘poppers’) are used to induce short-term increase in sexual sensation and have been 

associated with HIV prevalence among MSM and TG in Bangkok previously.11,22 Use of 

methamphetamine and drugs for erectile dysfunction were not related to HIV infection in 

this study, unlike other studies of similar populations.23 Drug use impairs judgment and can 

lead to higher risk behaviors during sex. Incorporating drug use harm reduction messages 

within HIV prevention programs may help address this risk.24,25 In other studies young age 

has been associated with HIV incidence, and may be related with increased risk taking and 

greater exposure to susceptible and recently HIV-infected partners.11 Age was not found to 

be a predictor of HIV incidence in this study. This may be because this cohort was younger 

compared with other studies, so differences were not detectable.
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Despite national education campaigns and efforts to promote condom use, including 

distribution of free condoms among MSM and TG, the estimated national coverage for 

condoms remains sub-optimal, at 79% among MSM and 81% among TG in 2016.7 

This study demonstrated a high prevalence of inconsistent condom use, as well as 

other risk behaviors. Expanding access to proven targeted HIV prevention programs, 

better understanding of sexual behaviors, reinforcing condom use, expanding treatment as 

prevention and increasing awareness and access to PrEP and PEP could help reduce the HIV 

epidemic among MSM and TG in Thailand.12,26,27 In 2019, Thailand implemented PrEP 

under the national health insurance scheme for high-risk groups, including MSM and TG,28 

which has helped accelerate the expansion of PrEP services nationally, including in the four 

provinces in this study. As a part of combination programs non-occupational post exposure 

prophylaxis was recommended in the 2017 national guidelines.14

This study has several limitations. First, this study was part of a larger project with multiple 

objectives, including a program to increase testing coverage and access to ART, and, as such, 

this may limit the generalizability of results to all provinces in Thailand. Second, there was 

relatively high loss to follow-up and short follow-up time during the study, particularly in 

the first six months, which could affect interpretation of the results. To increase retention, 

bi-directional texting through SMS may be a suitable approach, as it has been shown to 

be an acceptable and effective method to improve PrEP adherence and retention between 

young HIV-positive clients and providers in these sites.29 Third, the observed incidence 

was 3.5 per 100 person-years, and we expected a 5% HIV incidence, which resulted in 

fewer cases than expected, and hence the risk factor analysis was limited by the small 

number of seroconvertors for a stratified analysis. Given the challenges of measuring HIV 

incidence, Thailand is currently rolling out the use of assays to identify and distinguish 

recent from long-term HIV-1 infection. This approach can contribute to the understanding of 

transmission dynamics, and can be used to estimate HIV incidence (rate of new infection, 

or recency) for impact assessment and targeted prevention. Finally, while the questionnaires 

were comprehensive in the collection of risk factor information, it is possible that some 

HIV risk factors were not accounted for in this analysis. A strength of this large prospective 

cohort study was that it was broad in scope, including sites both in and outside of Bangkok, 

so findings may be more generalizable to MSM and TG in Thailand compared to similar 

studies.

Recent prevalence and incidence results combined with the results of this study suggest a 

change in trajectory in the HIV epidemic among MSM and TG in Thailand. Accelerated 

efforts, such as expanding access to PrEP and PEP, increasing rapid HIV testing and early 

ART initiation among MSM and TG, improving viral load suppression among those who are 

HIV-infected in the continuum of HIV care will make the goal of ‘zero AIDS deaths’ and 

‘zero new infections’ possible.
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Table 2.

HIV incidence
a
 by site.

Site n Events Person (years) Rate/100 95% CI

Khon Kaen 305 4 144.4 2.76 0.75, 7.07

Sri Nakarin 362 9 405.2 2.22 1.02, 4.22

Udon Thani 377 20 385.1 5.19 3.17, 8.02

Lerdsin 28 1 6.5 15.38 0.39, 85.7

Thammasat 339 6 203.4 2.95 1.08, 6.42

Overall 1411 40 1132.5 3.53 2.52, 4.80

a
Based on time to last HIV test.
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