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Abstract The HIV epidemic in Latin America is highly
concentrated in men who have sex with men (MSM). In the
United States, multiple co-occurring psychosocial conditions
have been shown to act as intertwined epidemics to potentiate
HIV transmission among MSM. To date, no study has exam-
ined the role of syndemics and condomless sex among MSM in
Latin America. In 2012, an online survey was conducted among
members of the largest social/sexual networking website for
MSM in Latin America. Participants were asked about demo-
graphics, sexual behaviors, HIV/STI diagnoses, and psycho-
social well-being, including depression, suicidal ideation,
hazardous alcohol use, hard drug use during sex, history of
childhood/adolescent sexual abuse, intimate partner violence,
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and sexual compulsivity. Multivariable logistic generalized
estimation equations were used to assess the relationship of
syndemic factors and (1) engagement in higher risk condomless
anal sex and (2) self-report of prior HIV diagnosis. Among
24,274 survey respondents, 74.6 % of the sample had at least
one syndemic factor. In an additive model, syndemics were
associated with increased odds of higher risk condomless anal
sex, ranging from adjusted odds ratio of 1.31 (95 % CI 1.20,
1.43) for one syndemic factor to 4.06 (95 % CI 3.25, 5.09) for 6/
7 syndemic factors. Similarly, syndemics were associated with
increased odds of HIV infection (p <.0001). This study pro-
vides initial evidence that intertwined syndemics increase HIV
risk behavior and HIV infection among MSM in Latin America.
In the Latin American context, comprehensive HIV prevention
interventions for MSM should be developed and tested that simul-
taneously address co-occurring psychosocial conditions and HIV
risk.

Keywords HIV - Men who have sex with men -
Sexual behavior - Syndemics - Latin America - Internet -
Sexual orientation

Introduction

While overall HIV incidence is stabilizing in many countries,
concentrated epidemics have emerged and persist among men
whohave sex with men (MSM) across the world (De Cock,
Jaffe, & Curran, 2012; Sullivan et al., 2009). Estimates of HIV
prevalence among MSM vary widely between countries in part
due to surveillance gaps that result from persistent stigmatiza-
tion of MSM and criminalization of same-sex behavior (Beyrer
et al., 2012). This discrimination also contributes to high levels
of distress and numerous other health problems among MSM
including depression and psychosocial conditions (Berlan,
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Corliss, Field, Goodman, & Austin, 2010; Cochran & Mays,
2000; Cochran, Mays & Sullivan, 2003; Gilman et al., 2001;
King et al., 2008; Meyer, 2003; Mimiaga et al., 2009; Safren &
Heimberg, 1999), many of which have been found to promote
sexual risk taking (Chesney et al., 2003; Koblin et al., 2003; Reisner
etal.,2009; Rogersetal.,2003). Research has shown that several
of these psychosocial problems co-occur (Cochran, Ackerman,
Mays, & Ross, 2004; Hirshfield, Remien, Humberstone, Wala-
valkar, & Chiasson, 2004; Marshal et al., 2008; Stall et al.,2001),
acting as intertwined epidemics or “syndemics” that promote
HIV transmission among MSM (Mustanski, Garofalo, Herrick,
& Donenberg, 2007; Stall et al., 2003).

Syndemic frameworks highlight how the clustering of and
interactions between multiple epidemics adversely affect health
(Singeretal., 2006), particularly among socioeconomically
disadvantaged populations (Singer & Clair, 2003). This frame-
work was originally developed by Singer after observing how
adverse social and structural conditions gave rise to the co-
occurring epidemics of substance abuse, violence, and AIDS
among poor urban communities (i.e., the “SAVA” syndemic)
(Singer, 1994). Unlike traditional epidemiologic approaches to
investigating the causes and consequences of distinct diseases,
research that adopts a syndemic perspective tends to focus on
how co-occurring epidemics adversely affect the health of
particularly marginalized populations (Farmer, 1999).

Studies applying the syndemic framework to U.S. MSM
have found that having increasing numbers of interacting
psychosocial conditions is associated with increased odds of
sexual risk taking and prevalent HIV (Mustanski et al., 2007;
Stall et al., 2003). In addition to the co-occurring conditions
of depression, victimization, and substance abuse (Brennan
etal.,2012; Ferlatte, Hottes, Trussler, & Marchand, 2014; Meyer,
2003; Safren, Reisner, Herrick, Mimiaga, & Stall, 2010; Stall,
Friedman, & Catania, 2008), recent research has also confirmed
the role of sexual compulsivity, stimulant abuse, intimate partner
violence (IPV), stress, and childhood sexual abuse in contribut-
ing to syndemics among MSM (Dyer et al., 2012; Herrick et al.,
2013; Mimiaga et al., 2009; Parsons, Grov, & Golub, 2012).

Despite this expansion of syndemic research, however,
few studies have been conducted outside of North America
(Biello, Colby, Closson, & Mimiaga, 2014a; Jie, Ciyong, Xue-
qing, Hui, & Lingyao, 2012; Santos etal.,2014; Wim, Christiana,
& Marie, 2014; Yu et al., 2013), and few studies to date have
assessed the existence of syndemics in large, multinational
samples of MSM. As a region, Latin America has one of the
greatest burdens of HIV among MSM in the world (Beyrer et al.,
2012), but to our knowledge, no study has investigated the role of
syndemics in potentiating the HIV epidemic in Latin America.
Syndemics may be particularly salient for MSM in this context,
where there remain high levels of stigma, discrimination, and
violence against MSM that can be internalized and manifest as
one or more psychosocial conditions (Ferlatte et al., 2014; Gei-
bel, Tun, Tapsoba, & Kellerman, 2010).
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The high rates of discrimination and lifelong adversity that
promote syndemics among MSM (Herrick et al., 2013) likely
prevent many men from openly identifying as MSM or attend-
ing traditional MSM venues (e.g., public sex environments, gay
bars/dance clubs), making them more likely to be excluded
from epidemiologic surveys (Marcus, Schmidt, Hamouda, &
Bochow, 2009). Due to their anonymity, internet-based social
networking sites have proliferated and are now the most popular
venues for MSM to meet male sexual partners in many settings
(Curioso, Blas, Nodell, Alva, & Kurth, 2007). Globally, it is
estimated that up to six million MSM use the Internet for finding
sexual partners (Liau, Millett, & Marks, 2006). The increasing
affordability and accessibility of the Internet make it a promising
new avenue for HIV research and prevention among MSM and
other sexual minority populations (Chiasson et al., 2006) par-
ticularly in understudied international settings (Swendeman &
Rotheram-Borus, 2010).

While several large online studies have recently described the
sexual behaviors and health of MSM in North America, Europe,
and parts of Asia (Marcus, Hickson, Weatherburn, & Schmidt,
2012; Stupiansky etal.,2010; Wangetal., 2012), no studies have
assessed syndemics using multinational Internet data in Latin
America. Thus, we drew from a large online survey with the
objective of examining syndemic production among men who
are active members of a popular MSM social networking
website in Latin America. Based on the MSM syndemics liter-
ature, we hypothesized that the intertwined epidemics of psy-
chosocial health conditions would be positively associated with
condomless anal sex and HIV prevalence in this large multi-
national internet sample of MSM. Given the persistent HIV risk
among MSM internationally and the increasing prominence of
internet-based social and sexual networking tools (Beyrer et al.,
2012; Swendeman & Rotherman-Borus, 2010), the findings
from this study may help inform large-scale HIV prevention
interventions for MSM online.

Method
Participants and Procedure

Data for this analysis came from an anonymous online survey
of members (18 years of age or older) of a social/sexual net-
working site for MSM in Latin America, Spain, and Portugal.
The survey aimed to collected data on sexual health and
psychosocial risk among MSM using the internet for sexual
networking. Details of this study have been published else-
where (Bielloetal.,2014b). Inbrief, an email with alink to the
survey was sent to nearly 643,000 active members (i.e., had
logged on in past 90 days). Approximately 36,500 initiated
the survey (83.3 % in Latin America, 5.0 % in Spain, and
11.7 % in Portugal). For this analysis, we limited the analytic
sample to respondents who reported living in any Spanish-



Arch Sex Behav (2015) 44:1869-1878

1871

and Portuguese-speaking country in Latin America, male sex
atbirth and currently identified as a male, as well as those who
reported having had sex with another man in the past year
(N=24,274). For participants who did not complete the full
survey, data were analyzed forall questions that were answered.
As such, the total number of respondents is given for each of the
measures reported. The study was approved by the Institutional
Review Board at the Fenway Institute at Fenway Health.

Sample characteristics are described in Table 1. The average
age of respondents (N = 24,274) was 30.4 years (SD =9.1).
Most participants had completed university or post-graduate
education (79.0 %), considered themselves to be middle class
(75.2 %) and lived in urban areas (96.1 %). Additionally, while
most identified as being homosexual or gay (77.4 %), a sub-
stantial proportion (19.0 %) identified as bisexual.

Measures

Respondents completed an anonymous survey to character-
ize sexual health, including sexual practices, substance use,
relevant psychological concerns, factors associated with the
use of condoms, sexual identity, and general health issues.
The measures used for this analysis are described below.

Demographic Variables

Respondents were asked about their age, sexual orientation
(coded as heterosexual/straight, bisexual, homosexual/gay, and
unsure/questioning/other), education (coded as less than uni-
versity vs. university/post-graduate), and income/class (no
income, low income/lower class, middle income/middle class,
and high income/upper class). Additionally, respondents were
asked to self-select whether they lived in an urban or rural area.

Sexual Risk Variables

Condomless anal sex with a cisgender male or transgender partner
of a different or unknown HIV status (herein, higher risk cond-
omless anal sex) in the past 3 months was assessed by asking
respondents a series of questions regarding gender of sexual
partners, type of sex, condom use, and HIV status of the partner.
Additionally, respondents were asked to report whether they had
ever been diagnosed with HIV.

Syndemic Psychosocial Variables

The syndemic condition was assessed by creating count scores
for the number of the seven psychosocial factors endorsed—
depression, suicidal ideation, alcohol abuse/dependence, hard
drug use during sex, childhood sexual abuse, IPV, and sexual
compulsivity. Many of these measures have been widely used in
other samples of MSM, and their reliability and validity have

been empirically examined across diverse samples (Ballester-
Arnal, Gomez-Martinez, Llario, & Salmeron-Sanchez, 2013;
Ruiz-Grosso et al., 2012; Saitz, Lepore, Sullivan, Amaro, &
Samet, 1999), supporting the appropriateness of their use in the
current study.

Depressive symptoms were assessed using the CES-D 10—a
shortened version of the 20-item Center for Epidemiologic
Studies Depression Scale, a validated survey of clinically sig-
nificant distress as a marker for clinical depression (Cronbach’s
alpha =0.78) (Andresen, Malmgren, Carter, & Patrick, 1994).
The 10-items were scored on a 4-point Likert scale from 0 to 3,
with a score of 10 or greater suggestive of clinical depression.
Suicidal ideation was assessed by responses to the question, “in
the past month, did you think about suicide?” Hazardous alcohol
use was determined using the 4-item validated CAGE scale
(Ewing, 1984; Fiellin, Reid & O’Connor, 2000). A score of 2 or
greater is suggestive of hazardous alcohol use. Hard drug use
during sex was assessed by asking respondents whether they had
used any drugs during sex in the past 3 months. Hard drugs were
considered stimulants (e.g., crystal meth, speed, crack, and
cocaine), ecstasy, gamma hydroxybutyrate, ketamine, or heroin.
Stimulant use during sex was endorsed by 4 % of the sample and
ecstasy use by 2 %.Use of all other hard drugs during sex was
endorsed by less than 1 % of the sample. Childhood or adolescent
sexual abuse (CSA) was determined by asking respondents a
series of questions regarding unwanted or forced sexual touch-
ing or intercourse with a person when 17 years old or younger.
IPV was assessed by asking participants whether they had
experienced any emotional, physical, or sexual violence by
amale partner in the past 5 years (Greenwood et al., 2002).
Finally, sexual compulsivity was assessed using the sexual
compulsivity scale, which assesses the extent that the respon-
dent’s sexual desires get in the way of their life (Kalichman &
Rompa, 1995). This scale has been validated in Spanish-
speaking populations (Ballester-Arnal et al., 2013). The 10-
items were scored on a4-point Likert scale from 1 to4, witha
score of 24 or greater suggestive of sexual compulsivity.

The syndemic measure was calculated as a count score based
on the number of psychosocial health problems each respondent
reported, resulting in scores ranging from O to 7. The score was
calculated as the sum of the 7 items weighted by the number of
non-missing items. If more than 2 items were missing, the scale
was not scored. The weighted scores were then rounded to the
nearest integer to simplify interpretation of the measure.

Statistical Analysis

Percentages were calculated for each measure overall and by
higher risk condomless anal sex and reported in Table 1. In order
to examine whether the interconnection of these psychosocial
health problems magnifies the odds of engaging in higher risk
condomless anal sex and HIV prevalence, we calculated fre-
quencies and percentages of each outcome by the syndemic
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Table1 Demographic and other factors by any higher risk condomless anal sex with a cisgender male or transgender partner in the past 3 months

Risk factors Non-missing item totals Overall ~ Any higher risk condomless No higher risk condomless p value
(N=24274) anal sex (20.4 %) anal sex (79.6 %)
Personal characteristics Mean (SD)
Age 24,270 30.4(9.1) 30.7(8.9) 30.3(9.2) 0.013
%
Sexual orientation 24,228 <0.0001
Heterosexual/straight 0.5 8.4 91.6
Bisexual 19.0 15.3 84.7
Unsure/questioning/other 3.1 18.7 81.3
Homosexual/gay 77.4 21.8 78.2
Education 24,184 0.003
University/post-graduate 79.0 20.0 80.0
Less than University 21.0 22.1 7179
Income 23,438 0.0008
No income 7.6 19.6 80.4
Low income/lower class 8.3 24.6 75.4
Middle income/middle class 75.2 20.3 79.7
High income/upper class 8.9 20.7 79.3
Urban/Rural 24,274 0.259
Urban 96.1 20.4 79.6
Rural 39 18.7 81.3
Country of residence 24,274 <0.0001
Argentina 2,455 10.1 21.2 78.8
Bolivia 139 0.6 27.5 72.5
Brazil 3,396 14.0 21.2 78.8
Chile 1,599 6.6 249 75.1
Colombia 3,238 133 20.8 79.2
Costa Rica 405 1.7 20.9 79.1
Ecuador 392 1.6 19.1 80.9
El Salvador 121 0.5 22.6 77.4
Guatemala 213 0.9 24.1 75.9
Honduras 50 0.2 10.9 89.1
Mexico 8,201 33.8 19.9 80.1
Nicaragua 74 0.3 22.2 77.8
Panama 280 1.1 233 76.7
Paraguay 134 0.6 29.1 70.9
Peru 735 3.0 22.3 71.7
Uruguay 217 0.9 16.0 84.0
Venezuela 2,625 10.8 15.3 84.7
Psychosocial conditions
Depression 20,186 <0.0001
Yes 28.0 255 74.5
No 72.0 19.0 81.0
Suicidal ideation (past 30days) 20,311 <0.0001
Yes 9.2 28.9 71.1
No 90.8 19.7 80.3
Hazardous alcohol use 20,144 <0.0001
Yes 15.8 27.9 72.1
No 84.2 19.4 80.6
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Table1 continued
Risk factors Non-missing item totals Overall ~ Any higher risk condomless No higher risk condomless p value
(N=24274) anal sex (20.4 %) anal sex (79.6 %)
Personal characteristics Mean (SD)
Any harddruguseincontextofsex 20,374 <0.0001
(past 30 days)
Yes 53 38.0 62.0
No 94.7 19.7 80.3
Childhood/adolescent sexual 19,737 <0.0001
abuse
Yes 41.7 234 76.6
No 58.3 19.0 81.0
Intimate partner violence (past 19,772 <0.0001
5years)
Yes 35.7 24.6 75.4
No 64.3 18.5 81.5
Sexually compulsive 19,532 <0.0001
Yes 15.2 30.8 69.2
No 84.8 18.9 81.1

count score. Additionally, using generalized estimating equa-
tions (GEE) to account for clustering by country, we performed
unadjusted and multivariable logistic regression adjusted for the
demographic measures to examine the associations between the
syndemic count score (treated as both nominal and ordinal) and
higher risk condomless anal sex and self-reported HIV status.
We also assessed interactions between syndemic psychosocial
conditions and demographic measures within final models to
examine potential moderation in the associations between the
syndemic count score and each outcome. Intraclass correlations
(ICCs) were estimated for each psychosocial health problem
and the higher risk condomless anal sex outcome using gen-
eralized linear mixed models (random intercept only) and the

. Variance oy
equatlon: p — country Ie\elz

(Fitzmaurice, Laird, &
VarianCe e+ /3

Ware, 2004). The ICCs are as follows: depression =.016, sui-
cidal ideation =.023, hazardous alcohol use =.038, any hard
drug use in context of sex =.039, childhood/adolescent sexual
abuse = .015, intimate partner violence =.003, sexually com-
pulsive =.010, higher risk condomless anal sex = .008, and
HIV diagnosis = .065.

Results

Overall, psychosocial health problems were common (Table 1).
Nearly one-third (28.0 %) screened in for clinical depression and
9.2 % reported thinking about suicide in the past month. Sixteen
percent of the sample reported hazardous alcohol use (15.8 %),
and 5.3 % reported any hard drug use in the context of sex in the
past 30 days. Forty-two percent reported experiencing CSA and

over a third (35.7 %) reported experiencing IPV in the past
5 years. Finally, 15.2 % met the cutoff for sexual compulsivity.
In bivariate analyses, each psychosocial factor was associated
with all other factors (p values <0.001) (Table 2).

Syndemics: The Interconnection of Psychosocial Health
Problems

Overall, 25.4 % of the sample did not have any of the seven
psychosocial health problems. Nearly a third (31.9 %) had
one, 22.9 % had two, 10.6 % had three, 6.4 % had four, 2.1 %
had five, 0.7 % had six, and 0.1 % had seven.

Higher risk condomless anal sex with a male or transgender
partner in the past 3 months was reported by 20.4 % of the
sample (Table 1). In unadjusted and adjusted models, the
number of psychosocial health problems experienced was
positively associated with engaging in higher risk condom-
less anal sex (p <.0001) (Table 3). For example, individuals
with one syndemic factor had 1.3 times the odds of engaging
in higher risk condomless anal sex compared to those with
none of the factors. Additionally, individuals with 6 or 7
syndemic factors had 4.1 times the odds of engaging in higher
risk condomless anal sex compared to those with none of the
factors (Table 3). Additionally, as described in Table 3, a
statistical trend was detected. Specifically, every unitincrease
in number of psychosocial health problems is associated with
a 30 % increase in odds of higher risk condomless anal sex
(p<.0001).

Similarly, in unadjusted and adjusted models, the number
of psychosocial health problems experienced was associated
with self-reported HIV infection (Table 3). The additive

@ Springer



1874

Arch Sex Behav (2015) 44:1869-1878

Sexually

Intimate partner

violence

Childhood/

contextof sex (past 30 days) adolescent

Any hard drug use in

Hazardous

Suicidal

Odds ratio (95 % CI)*

Depression

Table2 Bivariate associations among psychosocial health conditions
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compulsive

alcohol use

ideation

(past 5 years)

sexual abuse

(past 30 days)

Psychosocial Conditions

Depression

6.86(6.48,7.27)

Suicidal ideation (past 30 days)

1.94(1.81,2.08) 2.05(1.79,2.33)

Hazardous alcohol use

Any hard drug use in context of sex (past 30 days) 1.67(1.44,1.93) 1.96(1.70,2.27) 3.14(2.64,3.74)

1.22(1.15,1.29) 1.20(1.15,1.26) 1.21(1.10,1.34) 1.23(1.12,1.36)

Childhood/adolescent sexual abuse

1.65 (1.56, 1.75)

1.76(1.57,1.96) 2.01(1.78,2.28) 2.06(1.87,2.27) 1.81 (1.60, 2.05)

3.74(3.30,4.24) 2.77(2.39,3.20) 2.01(1.82,2.21) 1.90(1.52,2.39)

Intimate partner violence (past 5 years)

1.80(1.54,2.10)

1.35(1.29, 1.41)

Sexually compulsive

All p values <0.001

#  Adjusted for clustering by country using GEE

syndemic measure resulted in a greater odds of reporting
beinginfected with HIV (p <.0001). Individuals with one
syndemic factor had 1.2 times the odds of reporting an HIV
diagnosis compared to those with none of the factors. Addi-
tionally, individuals with 6 or 7 syndemic factors had 2.5 times
the odds of reporting an HIV diagnosis compared to those with
none of the factors (Table 3). Lastly, when treated as continuous,
every unitincrease in number of psychosocial health problems is
associated with a 25 % increase in odds of reporting being HIV-
infected (p <.0001) (Table 3).

No significant interactions were identified in our analyses,
indicating that there are no meaningful differences in the
operation of this syndemic on higherrisk condomless anal sex
or self-reported HIV diagnosis by age, sexual orientation,
education, income/class, or type of living area.

Discussion

In this study, we found that an increasing number of syndemic
factors was associated with both self-reported prevalent HIV
infection and higher risk condomless anal sex across 17 coun-
tries in Latin America. To our knowledge, this study is the first to
investigate associations between multiple co-occurring psy-
chosocial health problems and HIV among MSM in Latin Amer-
ica. To date, most evidence of syndemic psychosocial factors and
HIV risk among MSM has arisen from the United States, and
research from non-Western settings is only slowly emerging
(Bielloet al., 2014a, b; Jie et al., 2012; Santos et al., 2014; Yu
etal., 2013). A previous analysis of a multinational sample of
MSM suggested the presence of syndemics across widely
diverse samples, with a similar effect noted in countries outside
of North America and Western Europe compared to the entire
sample (Santos et al., 2014). However, this study did not con-
sider Latin America specifically, and overall had a considerably
smaller sample size than the present study (Ayala et al., 2013).
The unique contribution of the current study showing similar
associations to that of other samples of MSM and representing
one of the largest samples of MSM in Latin America provides
additional support to the interpretation that intertwined syndemic
conditions influence sexual risk behavior in greater magnitude,
which ultimately leads to more HIV transmission events among
these MSM. On the other hand, since the temporality of data
collectedisunknown (i.e., thisis a cross-sectional assessment),
our findings may also support the alternative interpretation that
an HIV diagnosis may lead to, for example, increased stress,
fear, stigma, and other outcomes which then foster syndemic
onset, such as depression, substance use, etc. Further research
using longitudinal methods, as seen in a recent study of U.S.
MSM (Mimiaga et al., 2015), will need to be conducted with
MSM in this region of the world in order to make a more
conclusive interpretation.
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g 3; ® = =l o = = interventions, such as policy changes, may alter and ultimately
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% % S 2535883 § traditional HIV prevention interventions (Safren et al., 2010),
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é == R 2 vention interventions over time (Halkitis, Wolitski, & Millet,
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2 = = Project EXPLORE, a behavioral intervention study to prevent
i %3 " g HIV among high-risk MSM in six U.S. cities (Koblin, Chesney,
E 2 l; 5 § & Coates, 2004): those reporting childhood sexual abuse were
3 28 ~ % — — = E T less likely to benefit from the intervention and were more likely
2 2 8 U oD d g e | i .§ to acquire HIV (Mimiaga et al., 2009).

z @ £ 2 While recent evidence has shown that early initiation of
kS 5 § % antiretroviral therapy (ART) reduces onward transmission of
g - 75 4?0 ?g: HIV, poor adherence to ART reduces efficacy. Psychosocial
g g 2 g 2 factors, such as depression and substance use, have been shown
S = %5) % gn to be associated with reduced adherence to ART (Gonzalez,
£ < '§ M N ooy A B 8 Batchelder, Psaros, & Safren, 2011). Moreover, pre-exposure
= <5 TrxasssF ! ﬁ k5 prophylaxis (PrEP), a once-daily pill taken by HIV-uninfected
8 = % é individuals to prevent HIV infection, has been shown to be
.§ 'OT S g ; efficacious against HIV acquisition among MSM (Grant et al.,
3 - Tavs . § % é g 2010). However, as with ART, adherence is essential for the
- & = g5 % g g £ intervention to remain efficacious. As with adherence to ART,
2E|ES 3 S| 2% 2 adherence to PrEP is affected by psychosocial factors, such as
£ r'E‘) z Z § T 5 Z. substance use—as evidenced by alarge PrEP trial in East Africa
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(Haberer et al., 2013). It is likely that multiple co-occurring
psychosocial conditions further impair adherence, which would
reduce the benefits of these biomedical prevention modalities.
These factors could therefore contribute to increased HIV
incidence and prevalence among individuals with multiple
syndemic conditions. Future research should consider the impact
of syndemic factors on biomedical efficacy, and HIV prevention
interventions should consider multifaceted approaches to address
these factors.

The results of this study must be considered in the context of
some limitations. This study was cross-sectional, and it is not
possible to know if individuals acquired their HIV infection
prior to onset of some of the psychosocial conditions, such as
depression or substance use. The study was an online survey, and
data were collected via self-report. The data are therefore subject
to biases, such as the ability to recall some events. It is possible
that individuals did not feel comfortable disclosing their HIV
status. HIV status could also be underreported if individuals had
not undergone HIV testing recently. Participants were recruited
for this study though an online social and sexual networking
website for MSM, and thus represent a unique population.
Individuals may be at differential HIV risk compared to MSM
who are not members of this site, and may have considerably
different characteristics compared to non-members. As has been
seen in previous online studies, there was some missing data and
attrition over the course of the survey; however, levels of
missing data were comparable to those of other online surveys of
MSM (Rosenberger et al., 2011; Sullivan et al., 2011). Some of
the measures used, such as childhood sexual abuse and IPV,
have not been validated in the Latin American context and,
therefore, may result in measurement error. Finally, thisis a very
heterogeneous sample. Respondents were pooled from vastly
different countries, which may be problematic. Our analysis
accounted for correlations within countries, and although fur-
ther research is needed into how syndemics operate within the
different cultural contexts in which study participants reside, our
findings suggest that syndemics may be detrimental to the health
of MSM in many contexts. Despite these limitations, this is the
first study of syndemics on a large, multi-country scale in Latin
America and used a novel data collection method, paving the
way for future research among MSM using the Internet for social
networking purposes.

The results of this study support growing evidence that
multiple syndemic psychosocial factors, working in concert
with each other, negatively impact HIV risk above and beyond
that of individual psychosocial factors, suggesting that HIV
prevention interventions for MSM in Latin America may be
most efficacious if they consider and simultaneously address
co-occurring psychosocial conditions. In the Latin American
context, in which homosexuality remains stigmatized, addi-
tional work needs to be done to develop comprehensive
preventioninterventions, which may mitigate the effect of
syndemic conditions on HIV sexual risk.
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