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Abstract Men who have sex with men (MSM) in
Bangkok may experience multiple psychosocial health
conditions, such as substance use, suicidality, and a history
of sexual abuse. These factors may contribute to HIV
vulnerability in a syndemic way. A syndemic is defined as
a number of synergistically interacting health conditions
producing excess disease in a population. The objective of
this study is to examine whether psychosocial health con-
ditions among MSM have a syndemic association with HIV
prevalence and HIV incidence. To do this, we evaluated
psychosocial health conditions and their associations with
unprotected sex, HIV prevalence and HIV incidence in a
cohort of Thai MSM (N = 1,292). There was a positive
and significant association between the number of psy-
chosocial health conditions and increased levels of
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unprotected sex and HIV prevalence at study baseline. The
number of psychosocial health conditions at baseline was
also associated with increased HIV incidence during fol-
low-up (no conditions, HIV incidence = 15.3 %; one to
three conditions, 23.7 %; four to five conditions, 33.2 %).
The number of psychosocial health conditions was posi-
tively associated with HIV risk behavior and HIV preva-
lence and incidence. Prevention efforts among MSM need
to address the existence of multiple psychosocial health
conditions and their synergy to effectively decrease the
spread of HIV infection.
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Introduction

Since the beginning of the HIV/AIDS epidemic, research-
ers have identified and studied psychosocial health condi-
tions that were hypothesized to be important to either HIV
transmission or HIV disease progression. Several of these
conditions, such as substance abuse, suicidality, and a
history of sexual abuse (among others), are common
among men who have sex with men (MSM) and are also
associated with HIV infection [1-8]. The term syndemic,
or “two or more epidemics, interacting synergistically and
contributing, as a result of their interaction, to excess
burden of disease in a population” [24], has been applied to
characterize the unique, population-level associations
between psychosocial health, behavior, and disease. First
introduced in 1994 to explain a cluster of epidemics of
substance abuse, violence, and HIV/AIDS that dispropor-
tionately afflicted those living in poverty in cities in the
United States [9], the term syndemic has also been used to
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describe tuberculosis and HIV [10]; obesity, metabolic
disorders, and diabetes [11]; syringes and infectious dis-
eases [12]; intimate partner violence and HIV [13]; and
others. In populations at high risk for HIV infection, epi-
demic-level psychosocial health conditions may be more
than individual risk factors alone; instead, they may affect
the occurrence of disease in a population in a syndemic
way. Several scholars have studied the presence of syn-
demics and their effects in populations of MSM in the
United States. It appeared that the presence of conglom-
erates of psychosocial health conditions in MSM was
associated with higher levels of behavioral risk and HIV
infection than one would expect in the presence of each of
these conditions alone. A combination of psychosocial
health conditions may therefore have contributed to the
HIV epidemic among MSM in the United States, in excess
of the sum of the effects of the individual conditions
combined [8, 14-17].

The psychosocial health conditions explored in this
analysis and others are not merely risk factors for HIV
infection. Each condition represents another epidemic, with
a unique set of risk factors. For example, while sexual
abuse is associated with HIV infection [1], it is indepen-
dently associated with various other mental and psycho-
social health conditions [18-20]. Traditional mental and
psychosocial health conditions as described by Stall and
colleagues [21] included substance abuse, depression,
intimate partner violence, and sexual risk behaviors.
However, there have been recent syndemic analyses that
have expanded beyond these variables to include sexual/
HIV-related stigma, homelessness, suicidal attempts and
sexual assault [15, 22, 23]. Considering these additional
associations when describing the HIV epidemic is a key
distinction of the syndemic concept. In comparison, the
individual risk-disease model, which is frequently used to
describe the HIV epidemic, primarily examines one-to-one
risk-disease associations. The syndemic concept proposes
that multiple epidemics form a condition that affects the
population in a way that is distinct from individual epi-
demics [24]. Conditions arising in early adolescence may
also play a role in HIV vulnerability [21, 25, 26]. A set of
recent meta-analyses have shown that several psychosocial
health conditions, including substance abuse [27], violence
victimization [28], and having sex under the influence of
drugs or alcohol [29], arise in adolescence or early adult-
hood among MSM primarily in North America. Studies in
Thailand have shown higher health risks among young
bisexual and homosexual adolescents [30] and a similar set
of predictors for inconsistent condom use [31] and HIV
infection [32]. These results suggest that the experience of
marginalization and low self-esteem at a very early age,
along with other conditions and developmental measures
including health or economic disparities, may make young
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men vulnerable to psychosocial health conditions, which
cluster to raise levels of risk for HIV infection.

In 1984, the first AIDS cases in Thailand were identified
among young homosexual men [33]. Twenty-one years
later, it is estimated that as many as one in five new HIV
infections in Thailand were attributable to unprotected sex
between men [34]. In Bangkok, the prevalence of HIV
infection among MSM, measured in cross-sectional
assessments using venue-day-time sampling, was 17.3 %
in 2003, 28.3 % in 2005, 30.8 % in 2007 [35]. In response
to the high HIV prevalence, the Thailand Ministry of
Public Health—U.S. Centers for Disease Control and
Prevention Collaboration began a cohort study of HIV
infection, sexually transmitted infections, and preventive
interventions among MSM in Bangkok in 2006. Although
this study was not specifically designed to investigate
syndemics, the data allowed a statistical analysis of the
presence of possible syndemic effects of psychosocial
health conditions on HIV risk and HIV prevalence and
incidence. Recently, cross-sectional studies among MSM
in China and Vietnam reported syndemic conditions that
contributed to increased sexual risk behaviors [36, 37].
While these were among the first syndemic findings outside
of North America, they were still limited to cross-sectional
designs and self-reported outcomes. Here, we add to the
syndemics literature by reporting results of our analysis of
syndemic associations between psychosocial health con-
ditions, unprotected sex and HIV prevalence and incidence
among MSM in Bangkok. As far as known to us, all pre-
vious studies of the existence of syndemics among MSM
concerned cross-sectional studies of HIV risk and preva-
lence and no analyses have been reported concerning HIV
incidence.

Methods
Study Population

Details of the Bangkok MSM Cohort Study has been
described elsewhere [32]. Briefly, participants needed to be
at least 18 years old, Thai national, male at birth, resident
of the Bangkok metropolitan area, had penetrative oral or
anal sex with another man in the past 6 months, and were
available for four-monthly follow-up visits for a minimum
of 3 and a maximum of 5 years. Between April 2006 and
January 2008, 1,487 men were screened for enrollment,
1,311 (88.2 %) were eligible, of whom 1,292 enrolled in
the study (enrollment rate 98.6 %) [32]. Men were
recruited from a variety of sources, including HIV volun-
tary counseling and testing services provided at the study
clinic, venues where MSM congregate for socializing and
seeking sexual partners, the Internet, and by word of
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mouth. On every visit, men received pretest and posttest
HIV and risk behavior counseling. Men who tested HIV
positive were referred to antiretroviral treatment according
to Thai national guidelines [38], and men who presented
with active sexually transmitted infections were treated
free of charge. The study location was a clinic in Central
Bangkok.

Measures

Men were tested for HIV infection at baseline and every
4 months thereafter using a saliva-based test, OraQuick
(OraSure Technologies Inc., Beaverton, Oregon, USA). If
reactive, three additional rapid blood tests confirmed the
result according to Thai national guidelines (Determine™
HIV 1/2, Abbott Japan, Minato-Ku, Tokyo, Japan; Dou-
bleCheck™ II HIV 1&2, Organics Ltd., Iverness Medical,
Israel; Cappilus™ HIV-1/HIV-2, Trinity Biotech, James-
town, NY, USA [after 11/2008 replaced by Core™ HIV1/
2, Birmingham, United Kingdom]). If all three blood tests
were positive for HIV infection, the OraQuick test then
confirmed as HIV positive.

Other measures, including demographics, psychosocial
health conditions, and unprotected sex, were collected
through audio-computer-assisted self-interviewing (ACA-
SI) at baseline and follow-up. Demographic variables
included age, education (primary school, secondary/voca-
tional, university or higher), and living situation (alone,
with partner, roommate or family [parents, brother, sister or
other relative]). Unprotected sex was defined as not always
having used a condom from the start to finish during anal or
vaginal sexual intercourse with steady, casual, or com-
mercial male, female and transgender partners in the past
4 months. Psychosocial health conditions included history
of forced sex [1, 39], social isolation [40], suicidal thoughts
or actions [5, 6, 16], ‘club’ drug use [8, 41, 42], alcohol
intoxication [5, 15, 42], and selling sex [4, 43]. These
measures were adapted from the CDC’s Young Men’s
Survey [44] and locally tested and validated for social and
cultural contexts of Thailand and for Thai MSM [45]. The
conditions were defined as follows:

History of forced sex: ever having been forced to have
sexual intercourse against his will (yes/no).

Social isolation: currently not having either a close
friend or family member to talk to in case of personal
problems (at least one negative response to two yes/no
questions).

Suicidal thoughts or actions: having ever seriously
thought about committing suicide or having tried to com-
mit suicide (at least one positive response to two yes/no
questions).

Club drug use: using recreational drugs (ecstasy, meth-
amphetamine, ketamine, nitrite inhalants, cocaine, gamma-

hydroxybutyrate [GHB]) one or more times in the past
4 months (at least one positive response to six yes/no
questions).

Alcohol intoxication: becoming drunk two to three times
per week or more in the past 4 months (affirmative
response to “two to three times per week” or “almost
everyday” or “everyday”).

Selling sex: having received money, gifts, or valuables
in exchange for sex in the past 4 months (positive response
to yes/no question).

Data Analysis

Based on a methodology developed by Stall et al. [17], we
evaluated syndemic associations between psychosocial
health conditions, unprotected sex, and HIV prevalence
and incidence. We calculated bivariate odds ratios (OR)
and 95 % confidence intervals (CI) between pairs of psy-
chosocial health conditions assessed at baseline to see if
they were associated. Only those conditions that were
significantly associated with two or more other conditions
were included in further analyses. Social isolation was
associated with one other condition (Table 1) and was
excluded. From the remaining, mutually associated psy-
chosocial health conditions, we created a syndemic count
variable by counting the number of psychosocial health
conditions each participant reported, yielding a number
ranging from O to 5.

HIV prevalence was calculated by dividing the number
of HIV positive men at baseline by the total number of men
enrolled in the study multiplied by 100. To evaluate the
possible presence of syndemic effects, we evaluated the
association between syndemic count, unprotected sex and
HIV prevalence at baseline by computing Pearson y> for
trend, OR’s and 95 % CI’s. No reports of conditions were
used as the referent, as we hypothesized that the group with
no conditions would be least affected by any syndemic
effect. Cumulative HIV incidence was estimated using
Kaplan—-Meier analysis. The date of HIV seroconversion
was estimated as the midpoint between the date of the last
HIV negative test and the first HIV positive test. Curve and
differences in incidence by level of the syndemic count
were evaluated using log-rank tests. (SPSS 17.0 for Win-
dows; SPSS Inc., Chicago, Illinois, USA).

Human Subjects Review

The protocol of this study was reviewed and approved by
the Ethical Review Committee of the Thailand Ministry of
Public Health and an Institutional Review Board of the
U.S. Centers for Disease Control and Prevention. Written
informed consent was obtained from all study participants.
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Table 1 Odds ratios (ORs) and 95 % confidence intervals (95 % Cls) of psychosocial health conditions, unprotected sex, and HIV prevalence

among men in the Bangkok MSM Cohort Study (N = 1,292)

Predictors

Unadjusted OR (95 % CI)

Suicidal

Social isolation

Alcohol

Club drugs

Selling sex Forced sex

Suicidal
Social isolation
Alcohol

1.05 (0.82-1.34)
1.39 (0.98-1.97)"

Club drugs 2.05 (1.50-2.81)*
Selling sex 1.56 (1.16-2.09)*
Forced sex 2.15 (1.61-2.88)*

Unprotected sex

HIV prevalence

1.31 (1.02-1.68)*
1.07 (0.80-1.43)

1.02 (0.73-1.42)
0.71 (0.53-0.97)*
0.89 (0.68-1.17)
0.91 (0.69-1.21)
1.03 (0.83-1.29)
0.93 (0.71-1.21)

3.06 (2.11-4.45)*
2.82 (1.98-4.01)*
1.83 (1.26-2.66)*
1.46 (1.04-2.05)*
1.22 (0.84-1.78)

3.58 (2.58-4.97)*
1.49 (1.04-2.14)*
1.34 (0.98-1.83)"
2.09 (1.51-2.91)*

2.06 (1.50-2.82)%
1.44 (1.09-1.91)*
1.39 (1.02-1.90)*

1.30 (0.97-1.72)"
1.55 (1.14-2.13)

o

P < 0.05, "P< 0.10, all P values are 2-tailed

Table 2 Odds ratios (ORs) and 95 % confidence intervals (95 % Cls) to evaluate the associations between syndemic count, levels of unpro-
tected sex, and HIV prevalence among men in the Bangkok MSM Cohort Study (N = 1,292)

Syndemic count

Unprotected sex

HIV prevalence

n (%) n (%) OR (95 % CI) n (%) OR (95 % CI)

0 551 (42.6) 281 (51.0) 1 106 (19.2) 1

1 422 (32.7) 250 (59.2) 1.40 (1.08-1.80)* 91 (21.6) 1.15 (0.84-1.58)
2 206 (15.9) 125 (60.7) 1.48 (1.07-2.05)* 55 (26.7) 1.53 (1.05-2.22)*
3 77 (6.0) 54 (70.1) 2.26 (1.35-3.78)* 24 (31.2) 1.90 (1.12-3.22)*
45 36 (2.8) 24 (66.7) 1.92 (0.94-3.92) 14 (38.9) 2.67 (1.32-5.40)*

* P <0.05, all p values are 2-tailed

OR odds ratio, CI confidence interval

Results
Characteristics

The mean age of participants was 27 years (median:
25 years, standard deviation: 6 years). Almost half repor-
ted having a university education (42.8 % [n = 553]),
17.7 % (n = 228) reported completing technical or voca-
tional school, and 39.6 % (n = 551) completed secondary
school or less. Most participants (61.7 % [n = 797]) lived
away from the family, while 38.3 % lived with family.

In participants’ history, 57.6 % (n = 744) reported
social isolation, 27.6 % (n = 356) reported suicidal
thoughts or actions, and 18.9 % (n = 244) reported forced
sex; in the past 4 months, 19.9 % (n = 257) reported
selling sex, 15.2 % (n = 196) reported using ‘club’ drugs,
and 12.7 % (n = 164) reported alcohol intoxication. At
baseline, 56.8 % (n = 734) reported unprotected sex in the
past 4 months and 22.4 % (n = 290) were HIV-positive.

Syndemic Count and Unprotected Sex

Suicidal thoughts/actions, alcohol intoxication, and selling
sex were significantly associated with unprotected sex at
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baseline (Table 1). A higher syndemic count at baseline
was significantly and positively associated with higher
levels of unprotected sex (no conditions, 51.0 %; one
condition, 59.2 %; two conditions, 60.7 %; three condi-
tions, 70.1 %; four to five conditions, 66.7 %; xz,
P < 0.01) and higher ORs for unprotected sex at baseline
(Table 2).

Syndemic Count and HIV Prevalence

Use of ‘club’ drugs, selling sex, and forced sex were sig-
nificantly associated with HIV prevalence (Table 1). A
higher syndemic count at baseline was significantly and
positively associated with higher baseline HIV prevalence
(no conditions, 19.2 %; one condition, 21.6 %; two con-
ditions, 26.7 %; three conditions, 31.2 %; four to five
conditions, 38.9 %; %2, P < 0.01).

Syndemic Count and HIV Incidence

From baseline until February 25, 2010, 125 HIV serocon-
versions occurred, accounting for an overall cumulative
HIV incidence of 19.9 %. The Kaplan—Meier survival
curves for syndemic count are shown in Fig. 1. The longest
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Fig. 1 HIV incidence (Kaplan—-Meier analysis) in the HIV-negative
fraction of the cohort (N = 1,002). The total estimated HIV incidence
was 19.9 % (dark solid line). Among participants reporting no
conditions, HIV incidence was 15.3 % (dashed dotted line); among

follow-up period was 3.8 years. Among participants
reporting no conditions at baseline, the cumulative HIV
incidence was 15.3 %; among those reporting one to three
conditions, 23.7 %; and among those reporting four to five
conditions, 33.2 % (P < 0.01) (Fig. 1).

Discussion

In this study, we found that having a higher number of
psychosocial health conditions was significantly associated
with [1] a higher level of unprotected sex, [2] a higher HIV
prevalence and [3] a higher HIV incidence among MSM in
Bangkok. These findings support the notion of possible
syndemic effects of mutually associated psychosocial
health conditions on the spread of HIV among MSM in
Bangkok. Because our results also show associations with
incident HIV infection, these findings therefore provide the
first longitudinal evidence to support syndemic theory. Our
data from Bangkok also provides evidence that syndemic
effects may act independently of the cultural setting in
which they occur. Although the results of our analysis
underscore the importance of psychosocial health condi-
tions in the study of disease burden in different popula-
tions, there are currently no methods available to quantify
syndemic effects or that of its components.

participants reporting 1-3 conditions, 23.7 % (grey solid line); and
among participants reporting 4-5 conditions, 33.2 % (dashed line)
(log rank test, P < 0.01)

Merrill Singer, who coined the term ‘syndemic,” [9]
suggested that syndemic conditions are perpetuated
“because of harmful social conditions and injurious social
connections” [24]. Stall and colleagues [21, 26] expanded
on this hypothesis, proposing a model for a developmental
pathway of syndemics among American MSM. In addition,
they proposed several methods that may improve gay
men’s health, including strengthening social networks,
integrating and tailoring public health services, and initi-
ating improved research into the health issues of racial and
ethnic minorities [21, 26, 46]. These models, as well as our
results, suggest that combinations of psychosocial health
conditions may have supplemental effects on other health
conditions, such as HIV infection, further down the causal
pathway.

This causal pathway must also include unprotected anal
sex, as this behavior is the main biological mechanism of
HIV transmission among MSM. In our analysis, the levels
of unprotected sex seem to plateau at the highest number of
conditions. However, this could be a result of the smaller
sample size or indicative of a syndemic ceiling effect. On
the other hand, the risk of unprotected sex is not equal in all
situations, as it largely depends on the background HIV
prevalence, community HIV viral load and the number of
persons in acute HIV infection. These factors may modu-
late the levels of risk in unprotected sex.
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Other factors, such as depression [47], may have bio-
logical mechanisms that increase vulnerability to HIV and
may help explain residual variance in the analysis of HIV
infection. While there has been limited attention in inter-
national research to mental health, the World Health
Organization and the Lancet have recently highlighted this
discrepancy and have initiated efforts to focus more
research on mental health in developing countries [48, 49].
While this study did not assess depression, suicidal
thoughts or actions may be seen as another mental health
variable with a relationship to HIV infection, as it was
associated with other syndemic conditions and with
unprotected sex. However, suicidal thoughts or actions
were not associated with HIV prevalence, suggesting a
more nuanced interpretation of this mental health variable
with HIV infection. In a recent syndemics analysis, suicidal
attempts was used as the primary outcome variable [22],
suggesting a syndemic relationship between psychosocial
conditions and suicide attempts.

Notably, many participants reported no conditions,
comparable to other studies of syndemics among MSM
[15, 17]. Because those reporting no conditions had sig-
nificantly lower HIV prevalence and incidence, this sub-
population deserves further attention and research to
explore potential resiliencies existing amidst a high-risk
population [50]. While research among MSM (and other
populations) tends to focus on those with disease, some
have explored resiliency, finding high levels among MSM.
A study among young MSM in New York City found that
more than half who experienced childhood adversity had
signs of resiliency [51], while Mutchler et al. [52] descri-
bed potential pathways of resiliency among young MSM.
Additional research on resiliency among high-risk popu-
lations, such as MSM, may reveal improved methods of
HIV prevention. However, it is important to note that, in
this study, even participants reporting no conditions were
subject to relatively high levels of HIV prevalence and
incidence. These participants may still be affected by
syndemic effects, as they potentially interact with or form a
community with those affected by numerous conditions.
Additionally, conditions such as drug abuse and sex work
are stigmatized and may be subject to underreporting. It is
important to note that during the time when the cohort
study began, Thailand was undergoing a government-
sponsored social order campaign to decrease the supply
and demand of illicit drugs and to restructure Thai society
into moral order [53]. As a result, venues where local MSM
usually congregate, such as bars and saunas, were raided
for drugs and closed down. This type of moral policing by
the Thai government may therefore further stigmatize
MSM and limit their self-reports of illicit drug use. How-
ever, in our study we used ACASI for the reporting of
behavioral histories, which has been shown to generate
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higher response rates of sensitive behaviors and increased
concordance with biological measures of tabooed behavior
such as drug use and smoking [54].

Several limitations should be considered when inter-
preting our results. First, the method of using syndemic
count does not account for the possibility that psychosocial
health conditions differ in magnitude. Similarly, a count
variable does not consider potential interactions between
its components. While these interactions may be particu-
larly relevant on the individual level, in this analysis we are
most interested in exploring the possible existence of
synergistic effects of a number of psychosocial health
conditions on unprotected sex and HIV prevalence and
incidence. In addition, the variables selected were not
comprehensive assessments of each condition, in that each
condition was typically assessed with one to two questions.
Moreover, the population of MSM in this study was
homogenous, primarily consisting of relatively young,
well-educated men in urban Bangkok. This may therefore
limit the generalizability of findings. Finally, since the
main objective of this cohort was not to investigate syn-
demic effects on HIV prevalence and incidence, we thus
did not assess psychosocial health conditions at each fol-
low up visit, limiting our analysis to baseline conditions.
Further research into syndemics should include additional
analysis of the conditions that may lead to a syndemic
effect over time.

Conclusion

The results reported in this analysis show that the presence
of multiple psychosocial health conditions might influence
vulnerability to HIV infection. While current prevention
approaches tend to focus on one health issue, integration
and simultaneous implementation of prevention programs
for multiple conditions needs serious consideration [46].
This premise also points at the importance of finding ways
to move the study of syndemics forward as part of the
overall public health research agenda. While syndemic
conditions may not exist in all high-risk populations,
demonstrating the interplay between various health condi-
tions may spur increased interest in creating and imple-
menting holistic programs to address psychosocial health
conditions and HIV infection simultaneously. Such holistic
programs could include sustained behavioral change ini-
tiatives, combination prevention methods, and tailored
approaches to particular populations that address all syn-
demic conditions and their interconnections [46, 55]. In
addition to further study of syndemic conditions and their
trends over time, studying potential protective or resilience
factors is warranted: participants reporting no syndemic
conditions were less likely to engage in unprotected sex
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and had lower HIV prevalence and HIV incidence, despite
high community HIV levels.

Increasing efforts to address the psychosocial health
conditions described in this paper may be effective in
reducing HIV risk in this population. Further study of how
syndemics and resilency emerge in marginalized popula-
tions such as MSM, and how they might be disentangled, is
likely to yield important public health outcome.
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