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ABSTRACT 
Background 

Recently, HIV transmission rates in Thailand have declined partly due to HIV policies 
established by the Thai Ministry of Public Health (MoPH).  Nevertheless, within the men 
who have sex with men (MSM) community, the incidence and prevalence are alarmingly 
high.  These high infection rates can partly be attributed to the greater prevalence of high-
risk behaviors in this community.  Thus, it is critical that we improve our knowledge of 
the epidemiology within this high-risk group and their behaviors, in order to effectively 
respond to the disproportionate disease burden in this population. We sought to describe 
the association between HIV strains and risk behaviors among urban Thai MSM 
seroincident HIV cases enrolled in the Bangkok MSM Cohort Study (BMCS).  

Methods 

The BMCS is an open longitudinal cohort study, with a maximum of 60 months of 
follow-up at 4-monthly intervals.  Study variables included HIV subtype, HIV risk 
behaviors and sexually transmitted infection laboratory variables. The outcome variable 
was a dichotomoized measure of HIV strain, either circulating recombinant form (CRF) 
01_AE or non-CRF01_AE.  HIV strain was determined at time of seroconversion. 
Bivariate and multivariate analyses were conducted separately for each strain (non-
CRF01_AE used an inclusion criteria of p-value ≤0.25 due to the small sample size) 
using Cox proportional hazard to assess the association between behavioral risk factors, 
laboratory variables, and incident HIV infection by subtype.  

Results 

A total of 188 seroconverters were included in this analysis: 154 were CRF01_AE strain 
and 34 were non-CRF01_AE strain, enrolled from April 2006 till May 2012.  In the final 
model, use of drugs to enhance sexual pleasure (adjusted hazard ratio [AHR] 0.45, 95% 
CI: 0.28-0.73), intermittent condom use (AHR 1.82, 95% CI: 1.32-2.51), receptive only 
or both anal sex positions (AHR 1.92, 95% CI: 1.34-2.76), and HSV-1 (AHR 1.52, 95% 
CI: 1.09-2.11) and T. pallidum positivity (AHR 0.35, 95% CI: 0.20-0.62) were 
significantly associated with CRF01_AE seroconversion.  Younger age, 18-21 year olds 
(AHR 3.65, 95% CI: 1.06-23.53) and 22-29 year olds (AHR 3.03, 95% CI: 1.04-8.82), 
use of club drugs (AHR 2.22, 95% CI: 0.89-5.52), group sex (AHR 2.32, 95% CI: 1.08-
5.00) and HBV surface antigen positivity were significantly associated with non-
CRF01_AE seroconversion.  
 
Conclusion 

There were some differences in the risk behaviors associated with incident CRF01_AE 
and non-CRF01_AE HIV subtype infection.  Continued focus on this high-risk group, 
especially for young MSM, where most of incident cases are originating from, will be 
necessary in order to decrease HIV prevalence and transmission rates in future years.  
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LITERATURE REVIEW 

Thailand has the third highest adult HIV prevalence in Asia and the Pacific region (1); however, 

the country has attained exceptional success in decreasing transmission rates because of early 

and aggressive HIV prevention efforts.  As early as 1991, HIV incidence in Thailand decreased 

dramatically (2).  This accomplishment has made Thailand one the first countries to have 

achieved the sixth Millennium Development Goal, to reverse the spread of HIV/AIDS by 2015 

(2).   

Strong commitments from public health organizations, non-governmental organizations (NGOs) 

(3), the community, and government ministries facilitated a broad and effective early response to 

the epidemic.  Interventions, such as the Royal Thai Government’s policy of “100% condom use 

in commercial sex program” in 1991 (4, 5) played a pivotal role in the early decline in HIV 

transmission rates (6).  This policy resulted in an increased awareness and knowledge of HIV 

transmission, in addition to a decrease in HIV prevalence and incidence.  

Despite these achievements, recent evidence has shown that the epidemic is changing (1).  The 

virus is spreading quite alarmingly among certain high-risk groups.  Overall, young people in 

Thailand are becoming increasingly vulnerable to HIV infection.  Additionally, as the epidemic 

matures, there will continue to be an increasing number of young adults who are living with 

HIV/AIDS and are reaching the stage in their infection when care and treatment are urgently 

required (2).   

In recent years, HIV transmission rates in Thailand have declined as a result of HIV policies and 

prevention efforts established by the Thai Ministry of Public Health (MoPH) and NGOs (6).   In 

particular, The Thailand National HIV/AIDS Plan targets marginalized and high-risk populations 

that currently drive the epidemic (7).  However, within the men who have sex with men (MSM) 
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community, both the incidence and prevalence are alarmingly high (8).  The Thai government 

currently estimates the MSM population to be around 550,571, or approximately 3 percent of the 

adult male population (9).  In 2009, the prevalence in the MSM community was approximately 

24.7% in 2009, while the prevalence was 1.3% within the general population (1).  In Bangkok, 

surveillance data has shown an increase in HIV prevalence within MSM in the past decade.  In 

2003, 17.3% of MSM were infected with HIV, and these numbers rose to 28.3% in 2005 (10, 

11).  

The higher HIV infection rates among MSM can be attributed at least in part to the greater 

prevalence of high-risk behaviors in this community, including unprotected anal intercourse 

(UAI), especially receptive versus insertive UAI (12, 13, 14, 15), inconsistent condom use (16, 

17), multiple sexual partners (18), group sex (19), recreational drug use (20), and binge drinking 

(21, 22).  Cáceres (23) estimated the prevalence of same sex sexual activity among males in 

Southeast Asia to be around 6-12%, and approximately 50% of this MSM population engaged in 

high-risk behaviors.  Recent evidence (4) suggests that a significant proportion of MSM engage 

in these risky behaviors placing them at an elevated risk of acquiring or transmitting HIV.  

Currently Asia has the second highest HIV prevalence in the world (24).  Countries in this 

region, including Hong Kong, Singapore and Japan, have experienced a significant increase in 

the rate of new infections between 2002 and 2008 (24).  HIV incidence in MSM, especially 

young MSM, is remarkably high (15, 25, 26).  This suggests that this young, high risk group 

experiences a greater risk of acquiring HIV infection.  Reported rates are as high as 9/100 

person-years in certain MSM under the age of 22 (15, 26).  An understanding of the 

epidemiology of HIV transmission can be achieved through studying viral molecular 

epidemiology.  These studies can help characterize transmission networks (27, 28) viral 
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transmission pathways between certain risk groups, and ultimately contribute to a better 

understanding of the changing trends in the evolution of the HIV epidemic. 

Globally, HIV subtypes display different distribution patterns.  Hemelaar (29) estimates that 50% 

of infections worldwide are subtype C, which also accounts for 56% of the infections in Africa. 

In Europe and Latin American HIV infections are dominated by subtype B, 74% and 88%, 

respectively, while the HIV subtypes present in Thailand reflect similar patterns to those seen in 

other Asian countries, such as China. Additionally, similar subtype distribution patterns are 

becoming more common within MSM in China (30, 31).  

Historical HIV patterns within Thailand are also important to note, especially with regard to the 

subtype distribution among high-risk groups.  The HIV epidemic in Thailand started around the 

late 1980’s among intravenous drug users (IVDU) (32, 33).  HIV subtype B and the circulating 

recombinant form (CRF) CRF01_AE were predominant during this time, and occurred 

independently as largely separate epidemics within risk groups: subtype B was the predominant 

subtype observed among IVDU whereas CRF01_AE was the most common strain among those 

exposed to HIV during heterosexual sex (33, 34).  As the epidemic unfolded, CRF01_AE 

gradually became increasingly prevalent among the IVDU community (35).  Currently, 

CRF01_AE is the dominant strain across all high-risk HIV groups, and the inter-mixing of these 

two common HIV-1 subtypes, through coinfection, has led to new CRF01_AE/B recombinant 

forms developing in Thailand (35, 36, 37, 38).  Arroyo (37) estimated that within MSM, 

CRF01_AE accounted for 74.7% of HIV infections, and 81.1% of HIV infections among the 

general Thai population. 

In light of these alarmingly high HIV infection rates, it is critical that we maximize the efficacy 

of our HIV prevention and control programs.  This will in turn require that we improve our 
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understanding of HIV within Thailand.  In response to documented HIV prevalence of 17% 

among MSM in Bangkok in 2003 (4), the Thailand Ministry of Public Health (MoPH) and U.S. 

Centers for Disease Control and Prevention (CDC) Collaboration (TUC) and its local partners 

established the Silom Community Clinic (SCC) in the Bangkok Christian Hospital in 2005, to 

serve as a dedicated HIV testing and STI testing and treatment clinic for MSM.  Its broad aim is 

to be a model for the integration of HIV services and prevention research in MSM.  Efforts to 

improve prevention and diagnosis of HIV infection among the MSM community in Thailand 

were initiated in 2006 by TUC, which established the Bangkok MSM Cohort Study (BMCS) at 

SCC.  The BMCS conducts research on the epidemiology and prevention of HIV and (STI), and 

offers services, such as free, anonymous and confidential HIV voluntary counseling and testing 

(VCT) and STI services, and support and funding is provided by TUC.  The research and 

findings from this cohort study have improved the understanding of the HIV epidemic in 

Thailand and have contributed to efforts to develop more effective behavioral interventions and 

methods to address the young MSM community, and helped bridge these interventions with care 

and treatment services to address the needs of this high-risk group. 

The HIV prevalence and incidence rates in MSM in Thailand remain alarmingly high (15) in 

spite of progress made within the general population by health organizations, NGOs, and the 

government to prevent the spread of this disease.  These high transmission rates highlight the 

urgent need for optimizing HIV prevention and control programs.  Current efforts are hampered 

by an incomplete understanding of individual and social risk factors and behaviors leading to 

HIV transmission in MSM.  Consequently, there is a critical need to improve our knowledge by 

conducting epidemiology research focusing on this high-risk group and their behaviors in order 

to effectively respond to the disproportionate disease burden in this community.  Additionally, an 
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understanding of individuals’ behavioral risk factors, as well as societal and environmental 

factors that contribute to the epidemic within this high-risk community can be useful in 

developing more effective and specific prevention and control programs targeting this high-risk 

group.  With this in mind, we sought to describe the association between HIV strains and risk 

behaviors among urban Thai MSM seroincident HIV cases enrolled in the Bangkok MSM 

Cohort Study (BMCS). The findings from this study could serve as an important resource for 

HIV researchers, public health officials and HIV vaccine developers. 
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METHODS 

Design 

The BMCS is an open longitudinal cohort study, conducted at the SCC, with a maximum of 60 

months of follow-up at 4-monthly intervals.  The primary focus of the study is to assess the 

prevalence and incidence of HIV-1, distribution of subtypes among new infections, and 

behavioral risk factors associated with HIV infection in Thai MSM in Bangkok.  During the 

process of recruitment, men are invited to the clinic where they are presented with information 

about the study and the option of voluntary participation. Volunteers willing to participate are 

then asked to provide written documentation of consent.  All MSM are screened for HIV-1, and 

complete a survey administered by audio computer assisted self-interview (ACASI) at the time 

of study enrollment to assess behavioral factors.  After the baseline visit, participants are 

expected to return for follow-up visits every four months.  At each follow-up visit, participants 

complete a follow-up ACASI survey in order to track behavior changes.  Additionally, 

individuals are screened for HIV, and receive pre- and post-test counseling.  Participants who 

test HIV-positive are referred for treatment services.  All participants schedule an appointment 

for a follow-up visit in 4 months, and the participant’s phone number and email are checked to 

ensure that they are current.  Individuals are reminded of this scheduled visit via a short message 

service (SMS) and by email two weeks before the appointment.  At each visit, the participant 

receives 500 Thai Baht (approximately $US 16.60) to provide compensation for lost time at 

work and transportation expenses.  The Thailand Ministry of Public health Ethical Review 

Committee for Human Subjects and a U.S. CDC Institutional Review Board Office of the 

Associate Director for the Science of the US CDC reviewed and approved the BMCS protocol. 
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Population and analytic sample 

Participants are recruited by advertisement at MSM venues and popular Thai MSM Internet sites, 

during HIV voluntary counseling and testing (VCT) services provided at the study clinic, and by 

word of mouth.  Additionally, potential participants are recruited through regular outreach 

activities conducted by local MSM community-based organizations, and are referred to the study 

site.  Inclusion criteria for eligibility in the BMCS are Thai national, male at birth, at least 18 

years of age, resident of Bangkok, reporting oral, or insertive or receptive anal sex with another 

man in the preceding six months of inclusion, committed for a minimum of 36 and a maximum 

of 60 months of follow-up at 4 month intervals, and willing and able to provide written informed 

consent.  

 

Study variables 

The study variables included HIV subtype, HIV risk behaviors and STI laboratory variables 

(Table 1). 

 

Outcome variable 

The outcome variable we assessed in this study was a dichotomized measure of HIV strain, 

either CRF01_AE or non-CRF01_AE.  The latter category included both subtype B and 

CRF01_BE strain.  HIV strain was determined at the time of seroconversion, as described below. 

Prevalent HIV infection cases were not included in the analysis.   

 

Laboratory Analyses 



 8 

The variable “HIV status at time of visit” was defined as the result of the HIV test on the day of 

the current visit.  Participants were tested for HIV infection at each visit using OraQuick® HIV-

1/2 Rapid Test (OraSure Technologies Inc., Oregon USA).  If individuals tested positive with 

OraQuick®, three other different HIV rapid tests (DetermineTM HIV 1&2, Abbott, Japan; 

DoublecheckTM II HIV 1&2 Organics Ltd., Israel; and CappilusTM HIV-1/HIV-2, Trinity 

Biotech, USA) were performed on blood samples.  If all three tests were positive, HIV infection 

was confirmed.   

 

HIV-1 Genotyping by MHA 

HIV-1 RNA was extracted from 200 µL of plasma using the QIAamp Viral RNA Mini Kit 

(Qiagen, USA). HIV-1 negative samples and water, and previously characterized HIV-1 positive 

samples were used as negative and positive controls, respectively.  HIV-1 genotyping was 

performed by multi-region hybridization (MHAbce), optimized for the detection of HIV-1 

subtype B, subtype C and CRF01_AE (39), using an ABI HT 7900 real-time PCR machine 

(Applied Biosystems, USA).  Identification of circulating HIV-1 subtypes by MHA was 

performed according to established criteria (37) 1) a genotype was assigned when probe 

hybridization occurred in at least four of eight genomic regions; 2) a single subtype (B, C, or 

CRF01_AE) was assigned when all hybridizing probes were of the same subtype; 3) 

recombinant forms (BE, BC, CE, or BCE) were assigned when two or more different subtype 

probes hybridized in different regions of the genome; 4) infection with multiple subtypes was 

tentatively assigned when probes of two or more different subtypes hybridized in the same 

genome region; 5) “non-typeable” was assigned when there was probe reactivity in fewer than 
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four genomic regions; and 6) “non-amplifiable” was assigned when no evidence of PCR 

amplicon determined by SyberGreen, a fluorescent dye staining double-stranded DNA. 

All apparent cases of dual infections were confirmed by cloning of PCR-amplified nucleic acids, 

followed by repeating MHA of individual clones.  Briefly, PCR amplicons corresponding to the 

regions showing dual probe reactivity in MHA were ligated into TOPO vector (TOPO TA 

cloning, Invitrogen, USA) carrying plasmid encoding antibiotic resistance, and then transformed 

into competent cells.  Transformants carrying ligated plasmids were selected on LB plates 

containing 50 µg/mL Kanamycin and β galactose.  Subsequently, 16-32 ligated clones were used 

for repeated genotyping by MHAbce and for sequencing. 

 

Genotyping by targeted genomic sequencing 

All samples classified as “apparent dual infections” and seroincident samples classified as 

“recombinant” and “non-typeable” by MHA were further characterized by targeted genomic 

sequencing.  For apparent dual infections, 2-12 transformed clones reactive by MHA were used 

for sequencing.  For samples designated as “recombinant”, amplicons from all gene regions 

showing possible recombination by MHA were used for bulk sequencing.  For samples 

designated as “non-typeable” by MHA (i.e., fewer than 4 gene regions with interpretable results), 

amplified DNA from all gene regions without MHA results were used for bulk sequencing.  All 

sequencing was performed with Big Dye terminators on an ABI 3130 Capillary sequencer 

(Applied Biosystems, USA) as previously described (39, 40).  Target gene sequences from the 

HIV-1 p17, gag, rt, int, nef, gp41, pg120, tat were aligned with selected reference strains from 

the Los Alamos HIV-1 database corresponding to HIV subtypes A, B, C, D, F, G, H, J, K, and 

circulating recombinant forms CRF01_AE, CRF15_01B, CRF33_01B, and CRF34_01B. 
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Alignments were made using ClustalW and manually edited using Genetic Data Environment 

(GDE 2.4, Rockville, USA) or MacClade 4.08a. Neighbor-joining phylogenetic trees were 

reconstructed in PHYLIP 3.68 and Geneious Pro5.5.6.  Sequences clustering with a reference 

strain with a bootstrap value >70% were considered to be of the same subtype as the reference 

subtype (41).  Visual inspection of the analyzed trees was used to verify apparent HIV-1 

recombinant strains. 

 

Other variables of interest 

Time-constant variables, measured at baseline, and time-varying variables, measured at each 

visit, were collected using ACASI.  These variables include socio-demographic and behavioral 

characteristics of the participants and laboratory variables (Table 1).  

 
Behavioral Variables 

The variable “binge drinking” was defined as “yes” for individuals who reported alcohol 

intoxication more than one time per week in the past four months.  “Asian partner” was defined 

as Asian, but not Thai nationality.  The variable “club drugs” included cannabis, ecstasy 

(MDMA), amphetamine, methamphetamine, ketamine, cocaine, and gammahydroxybutyrate. 

For the variable “anal sex position with male”, individuals were characterized as either 

“insertive” or “never receptive”.  Insertive anal position is considered to be less risky than 

receptive (42), and thus was used as the reference category for this variable (12, 13, 14, 15). 

 

Laboratory Variables 

Laboratory variables were tested at baseline and annually thereafter.  Infection status with N. 

gonohrrea, rectal C. trachomatis was determined by performing ELISA on rectal swabs.  
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Hepatitis A virus (HAV), hepatitis B virus (HBV), hepatitis C virus (HCV), Anti-herpes simplex 

virus type 1 and 2 (HSV-1 and -2) infection status was determined by ELISA.  T. pallidum 

antibody was confirmed by immunochromatography. 

 

Statistical analysis 

All analyses were performed using SAS (Version 9.2, SAS Institute, NC, USA) and OpenEpi. 

 

Descriptive Analyses 

Mean and proportion were used to describe the socio-demographic characteristics and sexual 

behaviors at baseline and follow-up visits.  Crude HIV incidence was calculated as follows: 

number of newly HIV positive cases / number of person-years of follow-up. Associations 

between socio-demographic characteristics and sexual behaviors and HIV strain were assessed 

using the Pearson’s chi-square test.  Variables associated with the outcome with a p-value ≤0.05 

were considered to be significant. 

 

Bivariate and multivariate analysis 

To identify behavioral risk factors and socio-demographic characteristics associated with HIV 

strain, variables and relevant interactions with a p-value ≤0.05 for CRF01_AE strain in bivariate 

logistic regression analysis were entered into a backward stepwise multivariate logistic 

regression.  Due to the small analytic sample of non-CRF01_AE seroconverters, variables and 

relevant interactions with a p-value of ≤0.25 in the bivariate analysis were included in a 

backward stepwise multivariate logistic regression model. Cox proportional hazard analysis 

using a competing risk model was used to evaluate bivariate and multivariate behavioral risk 
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factors and laboratory variables for incident HIV infection by subtype to identify independent 

risk factors for incident HIV infection. 
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RESULTS 

Descriptive Analyses 

The analytic sample (N=1740) included participants enrolled from April 2006 till May 2012. We 

included a total of 188 seroconverters in this analysis: 154 were CRF01_AE strain and 34 were 

non-CRF01_AE strain.  

As shown in Table 2, the mean age of CRF01_AE seroconverters was 28 years (age range: 18-52 

years), 41.6% had university education, and 68.2% lived away from the family.  During the 4 

months prior to seroconversion, 7.1% reported binge drinking, 13.0% used drugs, 11.0% used 

‘club’ drugs, 12.3% used drugs to enhance sexual pleasure, 9.1% inhaled nitrates and 12.3% 

used erectile dysfunction drugs.  During the same time period, six or more sexual partners was 

reported by 33.1% of CRF01_AE seroconverters, intermittent condom use by 54.5%, anal sex 

position (receptive only or both) by 74.0%, having an Asian partner by 9.1%, having a foreign 

partner by 8.4%, having been coerced into sex by 20.1%.  In the 4 months prior to 

seroconversion, having paid money for sex was reported by 9.1% of CRF01_AE seroconverters, 

received money for sex by 13.0%, and engaged in group sex by 24.0%. 

The mean age of non-CRF01_AE seroconverters was 27 years (age range: 19-37 years), 50.0% 

had university education, and 61.8% lived away from the family (Table 2).  During the 4 months 

prior to seroconversion, 8.8% reported binge drinking, 20.6% used drugs, 17.6% used ‘club’ 

drugs, 20.6% used drugs to enhance sexual pleasure, 17.6% inhaled nitrates and 11.8% used 

erectile dysfunction drugs.  During the same time period, six or more sexual partners was 

reported by 35.3% of non-CRF01_AE seroconverters, intermittent condom use by 50.0%, anal 

sex position (receptive only or both) by 29.4%, having an Asian partner by 11.8%, having a 

foreign partner by 20.6%, having been coerced into sex by 20.6%. 8.8% paid money for sex, 
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2.9% received money for sex, and 29.4% engaged in group sex in the 4 months prior to 

seroconversion. 

 

Prevalence of sexually transmitted infections 

Rectal N. gonorrhoea and C. trachomatis was detected in 13.6% and 20.1% of CRF01_AE 

seroconverters, respectively.  Laboratory evidence of past HAV infection, HBV surface 

antibody, HBV core antibody, HCV, HSV-1, and HSV-2 infection was detected in 26.0%, 4.5%, 

58.8%, 44.4%, 1.3%, 64.3%, and 21.4% of CRF01_AE seroconverters, respectively. 8.4% tested 

positive for a history of T. pallidum. 

Rectal N. gonorrhoea and C. trachomatis was detected in 14.7% and 20.6% of non-CRF01_AE 

seroconverters.  Past HAV infection, HBV surface antibody and HBV core antibody, HSV-1, 

HSV-2, and T. pallidum infection was detected in 11.8%, 9.1%, 76.2%, and 30.0%, 55.9%, 

17.6%, and 2.9% of non-CRF01_AE seroconverters, respectively.  

 

Bivariate analysis 

The overall HIV incidence in CRF01_AE seroconverters (Table 3) was 4.25 per 100 PY; among 

18-21 and 22-29 year olds, and those 30 and older, the incidence was 6.50, 4.41 and 2.90 per 100 

PY, respectively.  Younger age, use of drugs, club drugs, inhaled nitrates, drugs to enhance 

sexual pleasure, erectile dysfunction drugs, having multiple sex partners, anal sex position 

(receptive only or both), receiving money for sex, engaging in group sex, HBV surface antibody, 

HSV-1, HSV-2 and T. pallidum antibodies were associated with incident CRF01_AE 

seroconversion. 
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The overall HIV incidence in non-CRF01_AE seroconverters (Table 4) was 4.24 per 100 PY. 

Among 18-21 year olds, the HIV incidence was 1.45, among 22-29 year olds it was 1.28, and 

among those 30 and older, it was 0.40 per 100 PY.  Younger age, use of drugs, club drugs, 

inhaled nitrates, drugs to increase sexual pleasure, greater than 6 sexual partners, anal sex 

position (receptive only or both), engaging in group sex, positive laboratory test for HAV 

antibody and HBV surface antigen were independently associated with non-CRF01_AE 

seroconversion.  

 

Multivariate analysis 

In the final model (Table 3), use of drugs to enhance sexual pleasure (adjusted hazard ratio 

[AHR] 0.45, 95% CI: 0.28-0.73), intermittent condom use (AHR 1.82, 95% CI: 1.32-2.51), 

receptive only or both anal sex positions (AHR 1.92, 95% CI: 1.34-2.76), and HSV-1 (AHR 

1.52, 95% CI: 1.09-2.11) and T. pallidum positivity (AHR 0.35, 95% CI: 0.20-0.62) were 

significantly associated with CRF01_AE seroconversion.  

Younger age, 18-21 year olds (AHR 3.65, 95% CI: 1.06-23.53) and 22-29 year olds (AHR 3.03, 

95% CI: 1.04-8.82), use of club drugs (AHR 2.22, 95% CI: 0.89-5.52), group sex (AHR 2.32, 

95% CI: 1.08-5.00) and HBV surface antigen positivity were significantly associated with non-

CRF01_AE seroconversion (Table 4).  
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DISCUSSION 

Our study highlights the patterns of high-risk behaviors in Thai MSM seroconverters enrolled in 

the Bangkok MSM Cohort Study (BMCS).  Binge drinking, intermittent condom use, anal sex 

position (receptive only or both), and positive HSV-1 antibody were found to be significantly 

associated with CRF01_AE seroconversion.  Use of drugs to enhance sexual pleasure and 

positive T. pallidum antibody had a significant inverse association with CRF01_AE 

seroconversion.  Non-CRF01_AE seroconverters had different high-risk behaviors associated 

with seroconversion.  Younger age (<30 years old), use of club drugs, group sex and positive 

HBV surface antigen were significantly associated with non-CRF01_AE seroconversion.  These 

results confirm the role that younger age, use of club drugs, binge drinking, intermittent condom 

use, anal sex position, group sex, and STIs play in the acquisition of HIV infection.  

Our results are consistent with the literature on HIV-risk behaviors in MSM.  Younger age has 

been recognized as an important risk factor for HIV seroconversion in previous studies (43), 

possibly due to lack of experience in anal sex and how to engage in safe sex, as well as a higher 

background prevalence of acute HIV infection.  

Illicit drug use has also been associated with HIV infection in the literature (44).  The use of 

recreational drugs should be a focus for public health education and prevention efforts as this 

could be a potential way to decrease HIV infection rates.  Using these drugs may impair 

decision-making regarding safe sex practices, such as intermittent condom use, misjudgment of 

HIV infection risk, and engaging in sex with multiple partners at a time.  Prevention and 

education about drug use should therefore be included in HIV prevention programs for MSM. 

Our analysis also confirms known behaviors such as unprotected anal intercourse and receptive 
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anal intercourse as high-risk factors for HIV infection in MSM (30), especially for CRF01_AE 

seroconverters. 

Coinfection of HIV and T. pallidum are often presented at the same time in infected individual, 

and it has been recognized that syphillis aids in the transmission and acquisition of HIV (45).  In 

the US population, these coinfections are present in approximately 25% of primary and 

secondary cases of syphilis (45).  It is interesting that in our study, T. pallidum infection had an 

inverse association with CRF01_AE seroconversion.  This may be partly due to the fact that 

laboratory STI testing was conducted only once a year, unlike HIV testing which was done at 

every follow-up visit (three times per year).  Depending on when an individual was diagnosed 

with HIV, he could already have been infected with T. pallidum before the annual visit to check 

for STIs was conducted. 

 

Strengths and Limitations 

This study included several limitations that should be addressed.  Firstly, the men in this study 

were not a random sample of MSM in Bangkok.  As a result, risk behaviors and HIV incidence 

may be different in the MSM community at large.  A second limitation was the small number of 

seroincident cases (n=188) across the time period in this study, which decreased the power of the 

study and made it more difficult to observe differences between the two strains. Additionally, 

there was a disproportionate number of non-CRF01_AE compared to CRF01_AE 

seroconverters, which led to difficulties in finding differences in behavior patterns for non-

CRF01_AE because of the small sample size. Consequently, there were more risk factors 

associated with CRF01_AE seroconversion as compared to non-CRF01_AE.  
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Our study had several strengths as well, including the long study period of six years, as well as 

the ability to evaluate STI infection, risk factors for HIV incidence and subtypes simultaneously 

in one design.  

 

Future Directions 

Directions for future study in this area include investigating whether the sexual behaviors 

associated with CRF01_AE are also consistent with the MSM population in Northern Thailand. 

Additionally, studying local epidemics where multiple subtypes co-circulate, and determining 

whether HIV subtype may be a virologic marker distinguishing diverse groups at risk of HIV 

infection will help improve the understanding of the transmission of HIV among high-risk 

populations. Given the historical link between non-CRF01_AE and drug use, it might be 

interesting to examine the possibility that older non-CRF01_AE IVDU men, engaging in 

insertive anal sex position, are introducing HIV infection into a population of younger HIV-

receptive MSM.  With additional research, this could be one important behavioral route 

worth targeting with specific prevention measures.   

High rates of HIV transmission within the MSM community remain a public health concern for 

Thailand. The government has acknowledged that improvements can be made in this subgroup.  

The 2008 10th National Economic and Social Development Plan addressed the need for more 

provision and easy-access to condoms, lubricants, and education targeting MSM (6).  Continued 

focus on this high-risk group, especially for young MSM where most of incident cases are 

originating from (46, 4), will be necessary in order to decrease HIV prevalence and transmission 

rates in future years. 
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Tables  

Table 1. Time-varying and time-constant variables assessed in this study. 
 

Time-varying variables Time-constant variables 

Behavior risk factors Laboratory variables  
HIV status at time of visit Rectal N. gonorrhea* Age at time of seroconversion  
Engaged in binge drinking* Rectal C. trachomatis* Education level at baseline 
Used drugs*  HAV antibody* Living situation at baseline 
Used club drugs* HBV surface antigen*  
Used erectile dysfunction drugs* HBV core antibody*  
Inhaled nitrates (poppers)*  HCV antibody*  
Number of sexual partners* HSV-1 antibody*  
Condom used with male 
partners* 

HSV-2 antibody*  

Anal sex position with male 
partners* 

Treponema pallidum 
antibody* 

 

Asian partner (not Thai)*   
Foreign partner*   
Coerced into sex*   
Paid for sex*   
Received money for sex*   
Group sex*   

*Time frame is past four months prior to the visit 
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Table 2. Demographic and behavioral risk factors for HIV prevalence in a cohort of 
MSM in Bangkok, Thailand, 2006-2012. 
 

Characteristic CRF01_AE 
n (%) 

Non-CRF01_AE 
n (%) 

Age group   
18-21 35 (22.7) 7 (20.6) 
22-29 86 (55.8) 23 (67.6) 
≥30 33 (21.4) 4 (11.8) 

Education   
Primary 3 (1.9) 17 (50.0)* Secondary/vocational 87 (56.5) 
University or higher 64 (41.6) 17 50.0 

Current living situation   
Alone, roommate 105 (68.2) 16 (47.1) 
With partner 11 (7.1) 5 (14.7) 
With family 20 (13.0) 13 (38.2) 

Binge drinking1   
Yes 11 (7.1) 3 (8.8) 
No 143 (92.9) 31 (91.2) 

Used drugs   
Yes 17 (11.0) 7 (20.6) 
No 137 (89.0) 27 (79.4) 

Nitrate inhalation2   
Yes 14 (9.1) 6 (17.6) 
No 140 (90.9) 28 (82.4) 

Drug use to increase sexual pleasure   
Yes 19 (12.3) 7 (20.6) 
No 135 (87.7) 27 (79.4) 

Erectile dysfunction drug use   
Yes 19 (12.3) 4 (11.8) 
No 135 (87.7) 30 (88.2) 

Number of sexual partners   
0 1 (0.6)  
1-5 102 (66.2) 22 (64.7) 
≥6 51 (33.1) 12 (35.3) 

Condom used with male partner   
Always 69 (44.8) 17 (50.0) 
Not always 84 (54.5) 17 (50.0) 
No anal sex partner 1 (0.6)  

Anal sex position with male partner   
Receptive only or both 114 (74.0) 10 (29.4) 
Insertive 40 (26.0) 24 (70.6) 

Asian partner   
Yes 14 (9.1) 4 (11.8) 
No 140 (90.9) 30 (88.2) 

Foreign partner   
Yes 13 (8.4) 7 (20.6) 
No 141 (91.6) 27 (79.4) 

Coerced into sex   
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Yes 31 (20.1) 7 (20.6) 
No 123 (79.9) 27 (79.4) 

Paid for sex   
Yes 14 (9.1) 3 (8.8) 
No 140 (90.9) 31 (91.2) 

Received money for sex   
Yes 20 (13.0) 1 (2.9) 
No 134 (87.0) 33 (97.1) 

Group sex   
Yes 37 (24.0) 10 (29.4) 
No 117 (76.0) 24 (70.6) 

Rectal N. gonorrhea   
Yes 21 (13.6) 5 (14.7) 
No 133 (86.3) 29 (85.3) 

Rectal C. trachomatis   
Yes 31 (20.1) 7 (20.6) 
No 123 (79.9) 27 (79.4) 

HAV antibody   
Yes 40 (26.0) 4 (11.8) 
No 114 (74.0) 30 (88.2) 

HBV surface antigen    
Yes 7 (4.6) 3 (9.1) 
No 136 (88.9) 30 (90.9) 

HBV surface antibody   
Yes 60 (58.8) 16 (76.2) 
No 42 (41.2) 5 (23.8) 

HBV core antibody   
Yes 60 (44.4) 9 (30.0) 
No 75 (55.6) 21 (70) 

HCV antibody   
Yes 2 (1.3) 0 (0) 
No 152 (98.7) 34 (100) 

HSV-1 antibody   
Yes 99 (64.3) 19 (55.9) 
No 55 (35.7) 15 (44.1) 

HSV-2-antibody   
Yes 33 (21.4) 6 (17.6) 
No 121 (21.4) 28 (82.4) 

T. pallidum antibody   
Yes 13 (8.4) 1 (2.9) 
No 141 (91.6) 33 (97.1) 

1Alcohol intoxication 2-3 times a week or more 
2Club drugs include: annabis, 3,4-methylenedioxy-N-methylamphetamine (MDMA or ecstasy), 
amphetamine, methamphetamine, ketamine, cocaine, and gamma hydroxy butyrate (GHB) 
* Primary and secondary/vocational education were merged together due to the small sample size 



Table 3. Demographic, behavioral, and laboratory characteristics for HIV-incidence in a cohort 
of men who have sex with men CRF01_AE seroconverters in Bangkok, Thailand, 2006-2012. 

 
  Bivariate analysis Multivariate analysis 

Characteristic HIV 
Incident 
cases/PY 

Crude 
incide

nce 
(95% 
CI) 

HR 
(95%CI) 

P-
value 

HR (95%CI) P-value 

Total 154/3623 4.25 
(3.61-
4.96) 

    

Age group       
Mean (±SD) 28 (6.0)      
18-21 35/536 6.50 

(4.60-
8.94) 

2.23 
(1.38-
3.58) 

<0.01   

22-29 86/1949 4.41 
(3.55-
5.42) 

1.53 
(1.02-
2.28) 

0.04   

≥30 33/1138 2.90 
(2.03-
4.02) 

1    

Education       
Primary 3/49 6.08 

(1.55-
16.55) 

1.79 
(0.565.71

) 

0.32   

Secondary/vocational 87/1692 5.14 
(4.14-
6.31) 

1.51 
(1.10-
2.09) 

0.01   

University or higher 64/1886 3.39 
(2.64-
4.31) 

1    

Current living situation      
Alone, roommate 83/1563 5.31 

(4.26-
6.55) 

1.67 
(1.18-
2.38) 

<0.01   

With partner 22/521 4.22 
(2.71-
6.28) 

1.33 
(0.81-
2.20) 

0.26   

With family 49/1543 3.18 
(2.38-
4.16) 

1    

Binge drinking1       
Yes 11/280 3.92 

(2.0-
6.82) 

1.10 
(0.59-
2.03) 

0.769   

No 143/3347 4.27 
(3.61-
5.02) 

1    
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Used drugs       
Yes 

20/308 
6.50 

(4.08-
9.86) 

1.61 
(1.01-
2.58) 

0.04 
  

No 
134/3319 

4.04 
(3.40-
4.77) 

1  
  

Nitrate inhalation2       
Yes 

14/147 
9.50 

(5.41-
15.56) 

2.40 
(1.39-
4.17) 

<0.01 
  

No 
140/3480 

4.02 
(3.40-
4.73) 

1  
  

Drug use to increase sexual pleasure     
Yes 

19/186 
10.19 
(6.32-
15.62) 

0.38 
(0.23-
0.61) 

<0.00
01 

0.45 (0.28-
0.73) 

<0.01 

No 
135/3441 

3.92 
(3.30-
4.63) 

1  
  

Erectile dysfunction drug use      
Yes 

19/273 
6.97 

(4.32-
10.68) 

1.73 
(1.07-
2.80) 

0.03 
  

No 
135/3354 

4.03 
(3.39-
4.75) 

1  
  

Number of sexual partners, past 4 months     
0 

1/259 
0.39 

(.019-
1.90) 

1  
  

1-5 
102/2433 

4.19 
(3.44-
5.07) 

10.62 
(1.48-
76.11) 

0.02 
  

≥6 
51/935 

5.46 
(4.10-
7.12) 

13.65 
(1.89-
98.85) 

0.01 
  

Condom used with male partner      
Always 

69/2003 
3.45 

(2.70-
4.33) 

0.10 
(0.01-
0.75) 

<0.01 
0.12 (0.02-

0.83) 
<0.001 

Not always 
84/1332 

6.31 
(5.06-
7.77) 

1.85 
(1.35-
2.55) 

<0.00
1 

1.82 (1.32-
2.51) 

0.03 

No anal sex partner 
1/292 

0.34 
(0.017-
1.69) 

1  
  

Anal sex position with male partner     
Receptive only or 
both 114/2140 5.33 

(4.42-
1.98 

(1.38- <0.01 1.92 (1.34-
2.76) <0.001 
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6.38) 2.83) 
Insertive 

40/1487 
2.69 

(1.95-
3.63) 

1  
  

Asian partner       
Yes 

14/323 
4.33 

(2.47-
7.10) 

1.00 
(0.58-
1.75) 

0.98 
  

No 
140/3304 

4.24 
(3.58-
4.98) 

1  
  

Foreign partner       
Yes 

13/298 
4.36 

(2.42-
7.26) 

1.10 
(0.57-
1.79) 

0.96 
  

No 
141/3329 

4.24 
(3.58-
4.98) 

1  
  

Coerced into sex       
Yes 

31/584 
5.31 

(3.67-
7.45) 

1.33 
(0.90-
1.97) 

0.16 
  

No 
123/3041 

4.05 
(3.38-
4.81) 

1  
  

Paid for sex       
Yes 

14/395 
3.54 

(2.02-
5.80) 

1.22 
(0.70-
2.11) 0.48 

  

No 
140/3232 

4.33 
(3.66-
5.10) 1  

  

Received money for sex       
Yes 

20/299 
6.61 

(4.15-
10.02) 

1.61 
(1.00-
2.59) 

0.04 
  

No 
134/3328 

4.03 
(3.39-
4.76) 

1  
  

Group sex       
Yes 

37/530 
6.98 

(4.99-
9.53) 

1.85 
(1.28-
2.68) 

<0.01 
  

No 
117/3097 

3.78 
(3.14-
4.51) 

1  
  

Rectal N. gonorrhea       
Yes 

21/455 
4.61 

(2.93-
6.93) 

1.11 
(0.70-
1.76) 

0.65 
  

No 133/3167 4.20 1    
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(3.53-
4.96) 

Rectal C. trachomatis       
Yes 

31/532 
5.83 

(4.03-
8.17) 

1.48 
(1.00-
2.19) 

0.05 
  

No 
123/3091 

3.98 
(3.32-
4.73) 

1  
  

HAV antibody       
Yes 

40/948 
4.22 

(3.06-
5.69) 

0.99 
(0.69-
1.42) 

0.1 
  

No 
114/2677 

4.23 
(3.53-
5.10) 

1  
  

HBV surface antigen       
Yes 

7/92 
7.64 

(3.34-
15.11) 

1.78 
(0.83-
3.81) 

0.14   

No 
136/3337 

4.08 
(3.43-
4.81) 

1 
   

HBV surface antibody       
Yes 

60/1911 
3.14 

(2.42-
4.01) 

0.54 
(0.36-
0.81) 

<0.01 
  

No 
42/708 

5.94 
(4.33-
7.95) 

1  
  

HBV core antibody       
Yes 

60/1197 
5.01 

(3.86-
6.41) 

1.24 
(0.88-
1.73) 0.22 

  

No 
75/1847 

4.06 
(3.22-
5.06) 1  

  

HCV antibody       
Yes 

2/24 
8.48 

(1.42-
28.02) 

0.49 
(0.12-
1.99) 

0.32 
  

No 
152/3602 

4.22 
(3.59-
4.93) 

1   
  

HSV-1 antibody       
Yes 

99/1926 
5.14 

(4.20-
6.23) 

1.59 
(1.15-
2.22) 

<0.01 
1.52 (1.09-

2.11) 
0.01 

No 
55/1699 

3.24 
(2.46-
4.18) 

1  
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HSV-2-antibody       
Yes 

33/563 
5.87 

(4.10-
8.14) 

1.47 
(1.00-
2.17) 

0.04 
  

No 
121/3063 

3.95 
(3.29-
4.70) 

1  
  

T. pallidum antibody       
Yes 

13/97 

13.43 
(7.47-
22.38) 

0.30 
(0.17-
0.52) 

<0.00
01 

0.35 (0.20-
0.62) 

<0.001 

No 

141/3530 

3.99 
(3.38-
4.70) 1  

  

1Alcohol intoxication 2-3 times a week or more 
2Club drugs include: annabis, 3,4-methylenedioxy-N-methylamphetamine (MDMA or 
ecstasy), amphetamine, methamphetamine, ketamine, cocaine, and gamma hydroxy 
butyrate (GHB) 
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Table 4. Demographic, behavioral, and laboratory characteristics of non-CRF01_AE 
seroconverters in Bangkok, Thailand, 2006-2012. 

 
  Bivariate analysis Multivariate 

analysis 
Characteristic HIV 

Incident 
cases/PY 

Crude 
incidence 
(95% CI) 

HR 
(95%CI) 

P-value HR 
(95%CI) 

P-value 

Total 
34/3627 

4.24 (3.6-
4.9) 

    

Age group       
Mean (±SD) 

7/484 
1.45 

(0.63-
2.86) 

3.75 
(1.10-
12.82) 

0.04 
  

18-21 
23/1799 

1.28 
(0.83-
1.89) 

3.38 
(1.17-
9.77) 

0.02 
3.65 

(1.06-
23.53) 0.04 

22-29 
4/1006 

0.40 
(0.13-
0.96) 

1  
3.03 

(1.04-
8.82) 0.04 

≥30 27 (4.1)    1  
Education       

Primary/Secondary/ 
vocational 17/1741 

0.98 
(0.59-
1.53) 

1.09 
(0.55-
2.13) 

0.81 
  

University or higher 
17/1886 

0.90 
(0.54-
1.41) 

1 
   

Current living 
situation 

      

Alone, roommate 
16/1563 

1.02 
(0.61-
1.63) 

1.23 
(0.59-
2.57) 

0.57 
  

With partner 
5/521 

0.96 
(0.35-
2.13) 

1.15 
(0.41-
3.23) 

0.79 
  

With family 
13/1543 

0.84 
(0.47-
1.40) 

1 
 

  

Binge drinking1       
Yes 

3/280 
1.07 

(0.27-
2.91) 

1.18 
(0.36-
3.88) 

0.78 
  

No 
31/3347 

0.93 
(0.64-
1.30) 

1  
  

Used drugs       
Yes 

7/308 
2.28 

(1.00-
4.50) 

2.77 
(1.20-
6.37) 

0.02 
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No 
27/3319 

0.81 
(0.55-
1.17) 

1  
  

Club drugs       
Yes 

6/246 
2.44 

(0.99-
5.08) 

2.89 
(1.19-
6.98) 

0.02 
2.22 
(0.89-
5.52) 0.09 

No 
28/3381 

0.83 
(0.56-
1.18) 

1  
  

Nitrate inhalation2       
Yes 

6/246 
2.44 

(0.99-
5.08) 

2.89 
(1.19-
6.98) 

0.02 
  

No 
28/3381 

0.83 
(0.56-
1.18) 

1  
  

Drug use to increase sexual pleasure     
Yes 

7/186 
3.76 

(1.64-
7.43) 

4.66 
(2.02-
10.74) 

0.0003 
  

No 
27/3441 

0.78 
(0.53-
1.13) 

1  
  

Erectile dysfunction drug use     
Yes 

4/273 
1.47 

(0.47-
3.54) 

1.59 
(0.56-
4.51) 

0.39 
  

No 
30/3354 

8.94 
(6.45-
12.61) 

1  
  

Number of sexual partners, past 4 months     
0       
1-5 

22/2433 
0.90 

(0.58-
1.35) 

1  
  

≥6 
12/935 

1.28 
(0.70-
2.18) 

1.60 
(0.79-
3.23) 

0.19 
  

Condom used with male partner     
Always 

17/1980 
0.86 

(0.52-
1.35) 

1   
  

Not always 
17/1309 

1.30 
(0.78-
2.03) 

1.53 
(0.78-
2.99) 

0.81 
  

No anal sex partner       
Anal sex position with male partner     

Receptive only or 
both 10/1487 

0.67 
(0.34-
1.20) 

1.67 
(0.80-
3.49) 

0.17 
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Insertive 
24/2140 

1.12 
(0.74-
1.64) 

1 
 

  

Asian partner       
Yes 

4/323 
1.24 

(0.39-
2.99) 

1.38 
(0.49-
3.62) 

   

No 
30/3304 

0.91 
(0.62-
1.28) 

1 
   

Foreign partner       
Yes 

7/514 
1.36 

(0.60-
2.70) 

1.55 
(0.54-
4.39) 

0.41 
  

No 
27/3113 

0.87 
(0.58-
1.24) 

1  
  

Coerced into sex       
Yes 

7/584 
1.2 

(0.52-
2.37) 

1.36 
(0.59-
3.12) 

0.47 
  

No 
27/3041 

0.89 
(0.60-
1.27) 

1  
  

Paid for sex       
Yes 

3/395 
0.76 

(0.19-
2.07) 

1.26 
(0.39-
4.13) 

0.7 
  

No 
31/3232 

0.96 
(0.66-
1.35) 

1  
  

Received money for 
sex 

      

Yes 
1/299 

0.33 
(0.02-
1.63) 

0.35 
(0.05-
2.52) 

0.29 
  

No 
33/3328 

0.99 
(0.69-
1.38) 

1  
  

Group sex       
Yes 

10/530 
1.89 

(0.96-
3.36) 

2.43 
(1.16-
5.08) 

0.02 
2.32 
(1.08-
5.00) 0.03 

No 
24/3097 

0.77 
(0.51-
1.14) 

1  
  

Rectal N. gonorrhea       
Yes 

5/455 
1.10 

(0.40-
2.43) 

1.22 
(0.47-
3.15) 

0.68 
 

  

No 29/3167 0.92 1    
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(0.62-
1.30) 

Rectal C. trachomatis       
Yes 

7/532 
1.32 

(0.58-
2.60) 

1.53 
(0.67-
3.52) 

0.31 
  

No 
27/3091 

0.87 
(0.59-
1.25) 

1  
  

HAV antibody       
Yes 

4/948 
0.42 

(0.13-
1.02) 

0.38 
(0.13-
1.07) 

0.07 
  

No 

30/2677 

1.12 
(0.77-
1.58) 

1  
  

HBV surface antigen       
Yes 

3/92 
3.27 

(0.83-
8.91) 

3.69 
(1.12-
12.13) 0.03 

3.18 
(0.97-
10.48) 0.06 

No 
30/3337 

0.90 
(0.62-
1.27) 

1  
  

HBV surface antibody       
Yes 

16/1911 
0.84 

(0.50-
1.33) 

1.19 
(0.44-
3.28) 

0.73 
  

No 
5/704 

0.71 
(0.26-
1.57) 

1  
  

HBV core antibody       
Yes 

9/1197 
0.75 

(0.37-
1.38) 

0.66 
(0.30-
1.45) 

0.3 
  

No 
21/1847 

1.14 
(0.72-
1.71) 1  

  

HCV antibody       
Yes 0/24      
No 34/3602      

HSV-1 antibody       
Yes 

19/1926 
0.99 

(0.61-
1.51) 

1.11 
(0.57-
2.19) 0.76 

  

No 
15/1699 

0.88 
(0.51-
1.42) 

1  
  

HSV-2-antibody       
Yes 

6/563 

1.06 
(0.43-
2.22) 

1.16 
(0.48-
2.80) 

0.74 
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No 

28/3063 

0.91 
(0.62-
1.30) 

1  
  

T. pallidum antibody       
Yes 

1/97 

1.03 
(0.05-
5.09) 

1.13 
(0.16-
8.30) 0.9 

  

No 

33/3530 

0.93 
(0.65-
1.30) 1  

  

1Alcohol intoxication 2-3 times a week or more 
2Club drugs include: annabis, 3,4-methylenedioxy-N-methylamphetamine (MDMA or ecstasy), 
amphetamine, methamphetamine, ketamine, cocaine, and gamma hydroxy butyrate (GHB)
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