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ARTICLE INFO ABSTRACT
Article history: Objective: Syndemic theory has been proposed as a framework for understanding the role of multiple risk
Received 26 April 2016 factors driving the HIV epidemic among sexual and gender minority individuals. As yet, the framework
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has been relatively absent in research on Latinos/as.
Methods: We used logistic regression to assess relationships among cumulative syndemic conditions -
including clinically significant depression, high-risk alcohol consumption, discrimination, and childhood
sexual abuse - engagement with multiple partners and condomless anal intercourse (CAI) in a sample of
S . . 176 Latino men who have sex with men (MSM) in New York City.
yndemic conditions .o . . . . .

Latino men who have sex with men Results: In bivariate analyses, an increase in the number of syndemic factors experienced was associated
High-risk alcohol consumption withanincreased likelihood of reporting multiple partners and CAl In multivariable analyses, participants
HIV risk behaviors with 2, 3, and 4 factors were significantly more likely to report multiple partners than those with 0
(aOR=4.66, 95% CI [1.29, 16.85); aOR=7.28, 95% CI [1.94, 27.28] and aOR=8.25, 95% CI [1.74, 39.24]
respectively; p<0.05. Regarding CAI, only participants with 3 and 4 factors differed from those with 0
aOR=7.35,95% CI [1.64, 32.83] and OR=8.06, 95% CI [1.39, 46.73] respectively.
Conclusions: Comprehensive approaches that address syndemic factors, and capitalize on resiliency, are
needed to address the sexual health needs of Latino MSM.

© 2016 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Latinos, and more specifically Latino men who have sex with
men (MSM), are disproportionately impacted by HIV in the United
States. Latinos represented 23% of new infections in the U.S.in 2013
despite comprising only 16% of the population, and 81% these infec-
tions were specifically among MSM (Centers for Disease Control
and Prevention, 2013). Recently, researchers at the Centers for
Disease Control and Prevention (2016) reported that if current HIV
diagnoses rates persist, 1 in 4 Latino MSM in the U.S. will be diag-
nosed with HIV during their lifetime.

Syndemic theory may be well suited to account for high rates
of HIV/AIDS among Latino MSM (Gonzalez-Guarda et al., 2011;
Singer and Clair, 2003). This theory posits that multiple risk fac-
tors interact synergistically to increase vulnerability. Co-occurring
conditions such as alcohol abuse, clinically significant depression,
and violence may collectively influence HIV risk behaviors among
Latino MSM (Mizuno et al., 2012; Wilson et al., 2014). Discrimina-
tion due to homophobia and racism has also been associated with
HIV risk behaviors and binge-drinking among Latino MSM (Mizuno
et al, 2012).

The present study extends recent work on syndemics and HIV
risk among MSM (Latino and non-Latino; Halkitis et al., 2013;
Mimiaga et al., 2015; Mizuno et al., 2012; O’Leary et al., 2014;
Santos et al., 2014; Wilson et al., 2014) by including predominantly
Spanish-speaking Latino MSM and incorporating multiple sexual
risk behaviors. We hypothesized that a syndemic of psychosocial
conditions would be associated with sexual risk.

2. Methods
2.1. Participants

We screened a community sample of 176 adult Latino MSM
in English or Spanish to determine eligibility for an HIV pre-
vention study. Enrollment began in January, 2014 and ended in
March, 2014. We used a purposive stratified sampling strategy
to diversify the sample in terms of country of origin, HIV status,
HIV/STI testing history, and previous involvement in HIV research.
Recruitment was guided by a community advisory board (CAB);
recruitment venues included social media (e.g., Facebook; Martinez
et al., 2014), community-based organizations, and word-of-mouth
referrals (Martinez et al., 2015). Most of the participants were
recruited through social media. Participants were recruited for a
study on sexual health among Latino MSM, including strategies for
HIV prevention interventions with same-sex couples.

2.2. Ethics information

The study was approved by the New York State Psychiatric Insti-
tute Institutional Review Board. We obtained a National Institutes
of Health Certificate of Confidentiality to further protect partici-
pants from potential loss of confidentiality.

2.3. Measures

2.3.1. Demographic characteristics. We included the following
demographic control variables: age (years), primary language
(predominantly/exclusively Spanish, Spanish and English equally,
predominantly/exclusively English), education (less than high
school, high school diploma or GED, some college, associate’s
degree or higher), nation of origin (born in the U.S. vs. born outside
of the U.S.), and relationship status (participants’ self-reports of
being in a same-sex relationship vs. not in a same-sex relationship).

Given the aims of the larger study, we only asked participants
about same-sex relationships.

2.3.2. High-risk alcohol consumption. These measures were based
on recommendations from the Substance Abuse and Mental Health
Services Administration (SAMHSA, 2015). Participants were asked
whether they ever had consumed 5 or more alcoholic beverages
in a single occasion; those who answered “yes” were asked how
often they had done so in the previous 30 days. As in prior research
(O'Brien et al., 2008; SAMHSA, 2015), high-risk alcohol consump-
tion was operationalized as: binge drinking (5 or more alcoholic
drinks on the same occasion on at least 1day in the past 30 days)
or heavy drinking (5 or more alcoholic drinks on the same occasion
on each of 5 or more days in the past 30 days). Participants who
reported either binge or heavy drinking were classified as engaging
in high-risk alcohol consumption.

2.3.3. (Clinically significant depression. Depressive symptoms were
measured using the short 10-item Center for Epidemiological Stud-
ies Depression (CES-D 10) scale (Chronbach’s ac=0.86). This scale
has been found valid and reliable for screening depressive symp-
toms in numerous populations (Cheng and Chan, 2008; Kohout
et al,, 1993; Wendy et al., 2012), including Latinos (Rhodes et al.,
2010; Robison et al., 2002). We used the cut-off point of 10 (on a
scale from O to 30), which equates to a cut-off point of 20 (on a
scale from O to 60) for the full-length, 20-item CES-D (Andresen
et al., 1994), and is thus more stringent than the commonly used
cut-off point of 16 (Darnall et al., 2005; Pignone et al., 2002).

2.3.4. Discrimination. We used the Experiences of Discrimination
(EOD) measure; it has been validated with Latino populations
(Krieger et al., 2005). We asked participants whether they had ever
experienced discrimination in any of the following areas: employ-
ment; housing; medical care; while getting services in a store or
restaurant, or in a public setting; or from police or courts. Those
who answered “yes” to any of these questions were coded as having
experienced discrimination. For the purposes of this analysis, we
did not distinguish among discrimination on the basis of ethnicity,
sexuality, or other factors.

2.3.5. Childhood sexual abuse (CSA). Participants were asked
whether they had experienced any sexual activity before the age of
17. Those who answered “yes” were then asked whether any such
activity was “forced” or “coerced.” All participants who answered
“yes” to this follow-up question were classified as having experi-
enced CSA.

2.3.6. Sexual risk behaviors. These measures were based on survey
guidelines from the National Survey of Sexual Health and Behavior
(Reece et al., 2010). We asked participants to report the number of
male sexual partners in the past three months. Those who reported
at least one partner were then asked to indicate the number of
anal intercourse episodes in the past three months, as well as the
number of times condoms were used. Participants were coded as
having “multiple sexual partners” if they reported at least two part-
ners, and as engaging in “condomless anal intercourse (CAI)” if they
reported at least one incident of CAL

2.3.7. Syndemic factorsscale. Following Santosetal.(2014), we pro-
duced a syndemics scale ranging reflecting total reports of each
of the following factors: high-risk alcohol consumption, clinically
significant depression, childhood sexual abuse, and discrimination.
Scoresranged from O (no factorsreported) to4 (all factors reported).

Please cite this article in press as: Martinez, O., et al., Syndemic factors associated with adult sexual HIV risk behaviors in a sample of
Latino men who have sex with men in New York City. Drug Alcohol Depend. (2016), http://dx.doi.org/10.1016/j.drugalcdep.2016.06.033
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2.4. Data analysis

We incorporated the syndemic factors scale as our main inde-
pendent variable, and multiple sexual partners and condomless
anal intercourse as dependent variables. We initially explored
bivariate x2 associations between each syndemic factor and each
outcome, and between syndemics scale and each outcome. We
then conducted factor analyses and reliability tests to determine
whether our syndemic factors measured distinct risk factors, rather
than providing multiple measures for substantially overlapping
concepts. Finally, we constructed multivariable logistic regression
models incorporating age, primary language, education, nation of
origin, and relationship status as controls; reporting adjusted odds
ratios (aOR) for both outcomes. A total of 172 participants pro-
vided data for all measures (98% of the original sample). Rather
than impute missing values to accommodate such minor data loss,
we retained only those participants for multivariable analysis.

Descriptive characteristics appear in Table 1. Bivariate and mul-
tivariable analyses appear in Table 2. Findings for control variables
are not shown in Table 2, though we report on them here.

3. Results
3.1. Sample characteristics

The mean age of our sample (n=176) was 33 years. Over half
identified Spanish as their primary language (n=99, 56%). Four-
teen percent had not completed high school (n=24), and 30% had
earned a high school diploma or GED. Approximately one-third of
participants were born in the U.S. (n =50, 29%). Two-thirds were in
same-sex relationships (n=118, 67%). One-third (n=60, 34%) had
previously tested positive for HIV. Slightly over half of participants
reported multiple sexual partners (n=92,53%) and 51% reported at
least one incident of CAl in this period (n=389).

Participants reported considerable rates across all syndemic fac-
tors. Nearly half reported binge or heavy drinking (n=83, 47%).
Nearly two-thirds reported experiencing discrimination (n=110,
63%), and 69% screened for depressive symptoms (n=120). Approx-
imately 1 in 5 reported childhood sexual abuse (n=39, 22%). Only
11% of participants reported no syndemic factors (n=19), and 66%
reported two or more factors (n=115). In bivariate analyses with
each syndemic factor (not shown in a table), reporting multiple
partners was significantly associated with depression (x2 [1]=4.18,
p<0.05) and high risk drinking (x? [1]=12.33, p<0.01), and
marginally associated with childhood sexual abuse (x2 [1]=2.81,
p <0.10). Condomless anal intercourse was significantly associated
with discrimination (x2 [1]=3.94, p<0.05) and high risk drinking
(x? [1]=13.20, p<0.01), and marginally associated with depres-
sion (x2 [1]=3.48, p<0.10). Factor analysis and chronbach’s alpha
reliability testing (1 retained factor, eigenvalue=0.62); o =0.46
confirmed that the four variables in our syndemic scales were dis-
tinct (not shown in a table); in other words, our syndemics scale
measured the cumulative impact of multiple unique risk factors.

3.2. Multiple sexual partners

Bivariate analysis found a significant relationship between num-
ber of syndemic factors and multiple sexual partners (x2 [4] = 13.74,
p <0.05). In multivariable analysis, participants who reported two,
three, or four factors were significantly more likely to report multi-
ple sexual partners than those who reported none (aOR =4.66, 95%
CI [1.29-16.85], p<0.05; aOR=7.28, 95% CI [1.94-27.28], p<0.01;
aOR=8.25, 95% CI [1.74-39.24], p<0.05; respectively). Moreover,
the relative odds of having multiple partners increased as the num-
ber of factors increased. Relative to those who had not finished high

Table 1
Sample characteristics (n=176 unless otherwise specified).

M (SD) or n (%)

Age (M) 33.37(9.10)
Primary Language
Predominantly or Exclusively Spanish 99 (56.25)
Spanish and English Equally 50(28.41)
Predominantly or Exclusively English 27 (15.34)

Education (n=175)
Less than High School
High School or GED
Some College

4(13.71)
53(30.29)
6 (26.29)

( )

)

Associate’s Degree or Higher 2(29.71
Born in the United States (n=175) 50 (28.57
In a Same-Sex Relationship (n=175) 118 (67.43)

HIV Positive 60 (34.09)

Alcohol Consumption in Past 30 Days

Binge Drinking 36 (20.45)
Heavy Drinking 47 (26.70)
No High-Risk Drinking 93 (52.84)
Clinically Significant Depression (n=173) 120 (69.36)
Experiences of Discrimination 110 (62.50)
Child Sexual Abuse 39(22.16)
Syndemics Scale
0 Factors 9(10.98)
1 Factor 9(22.54)
2 Factors 53(30.64)
3 Factors 44 (25.43)
4 Factors 8(10.40)

Sexual Behaviors in Past 3 Months

Frequency of Anal Sex Acts (M) 26.50 (34.39)

Multiple Sexual Partners 92 (52.27)
Condomless Anal Intercourse 89 (50.57)
Recruitment Venue (n=172)
Community-based organization 17 (10)
Hispanic AIDS Forum 7 (42)
Betances 3(17)
BOOM! Health 2(12)
Latino Commission on AIDS 3(17)
LGBT Center 2(12)
Social Media 97 (56)
Facebook 48 (49)
Grindr 44 (45)
Jack'd 4(4)
Scruff 1(2)

Friend or Couple Referral (
Friend 24 (14)
Couple Referral (

Other 19(11)

school, participants with associate’s degrees or higher were more
likely to report multiple partners (aOR=3.04, 95% CI [1.03-9.02],
p<0.05). To further assess linear trends, we compared this model
with a multivariate model using a linear version of our syndemic
scale (i.e., assessing the relative odds of multiple partners as the
number of factors increased by one, rather than comparing 0 fac-
tors with all other values; not shown in a table). An increase in
factors was again associated with an increased odds of multiple
partners (aOR=1.71, 95% CI [1.26, 2.30], p<0.01). However, likeli-
hood ratio tests confirmed that this approach was not preferable to
the original multivariable model (x2 [3]=1.05, p>0.05).

3.3. Condomless anal intercourse (CAI)

Bivariate analysis found a significant relationship between
number of syndemic factors and CAI (x? [4]=14.97, p<0.05). In

Please cite this article in press as: Martinez, O., et al., Syndemic factors associated with adult sexual HIV risk behaviors in a sample of
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Prevalence, Bivariate Associations and Multivariable Associations Between Number of Syndemic Factors and Multiple Partners and Condomless Anal Intercourse in a Sample

of Latino MSM from New York City (n=172).

Number of Syndemic Factors®  x?: Multiple Partners (MP)

Multivariate Logistic Regression: Multiple Partners (MP)

NoMP:n (%) MP:n(%)  x*(df) p Value  Adjusted OR® 95% CI p Value Log Likelihood LR x? (df)  Pseudo R?
None (n=19, 10.98%) 15 (78.95)  4(21.05) 13.74(4) 0.01 (ref. group) ~106.49 24.88(12) 0.10
One (n=39, 22.54%) 22 (56.41) 17 (43.59) 2.40 0.64t08.95 0.19
Two (n=53, 30.64%) 23(4340)  30(56.60) 4.66 129t016.85 0.02
Three (n=44, 25.43%) 15 (34.09) 29(65.91) 7.28 1.94t027.28 <0.01
Four (n=18, 10.40%) 6(33.33) 12 (66.67) 8.25 1.74t039.24 0.01
Number of Syndemic Factors®  x2: Condomless Anal Intercourse (CAI) Multivariate Logistic Regression: Condomless Anal Intercourse (CAI)

No CAL: n (%) CAIn (%) X2 (df) p Value Adjusted OR®>  95% CI p Value Log Likelihood LR x? (df)  Pseudo R?

None (n=19, 10.98%) 6(84.21)  3(1579) 14.97(4) 0.01 (ref. group) -93.28 51.88(12) 0.22
One (n=39, 22.54%) 21(53.85) 18 (46.15) 3.46 0.75t0 15.88 0.11
Two (n=53, 30.64%) 27(50.94) 26 (49.06) 3.69 0.84to 16.21 0.08
Three (n=44, 25.43%) 17(38.64)  27(61.36) 7.35 1.64t032.83 <0.01
Four (n=18, 10.40%) 5(27.78) 3(72.22) 8.06 1.39t046.73  0.02

2 Syndemic factors include reports of clinically significant depression, risky alcohol consumption (i.e. binge or heavy drinking), discrimination, and childhood sexual abuse.
b b and OR values are adjusted for the following controls: age, primary language (English vs. Spanish), education, whether participants were born in the United States, and

relationship status.

multivariable analyses, participants who reported three or four fac-
tors were significantly more likely to report CAI than those who
reported none (aOR=7.35,95% CI[1.64-32.83], p< 0.05; aOR = 8.06,
95% CI [1.39-46.73], p<0.01; respectively). The relative odds of
CAl increased as the number of syndemic factors increased. Those
who spoke predominantly English were approximately five times
as likely to report CAI as those who spoke predominantly Spanish
(aOR=4.93,95% CI [1.17-20.70], p < 0.05). Participants in same-sex
relationships were four times as likely to report CAI as those were
not in such relationships (aOR=4.01, 95% CI [1.77-9.05], p<0.01).
To further assess linear trends, we compared this model with a mul-
tivariate model using a linear version of our syndemic scale (not
shown in a table). An increase in factors was again associated with
an increased odds of CA (aOR=1.59, 95% CI [1.15, 2.18], p<0.01).
However, likelihood ratio tests confirmed that this approach was
not preferable to the original multivariable model (x2 [3]=1.58,
p>0.05).

4. Discussion

This study supports the hypothesis that pervasive psychosocial
health conditions exist among Latino MSM, and that the inter-
play of these conditions magnifies HIV risk. Participants reported
high rates of high-risk alcohol consumption, discrimination, child-
hood sexual abuse, and clinically significant depression. Nearly 90%
of participants reported at least one syndemic factor, and most
reported at least two. Moreover, presence of syndemic factors was
associated with a greater likelihood of having multiple sexual part-
ners and engaging in CAL

Providers working with this population should consistently
screen for these four conditions. In addition, programs might uti-
lize community strengths and promote coping skills to address
multiple syndemic factors including alcohol use, clinically signif-
icant depression, and experiences of violence and discrimination
(Rhodesetal.,2015; Sunetal., 2015). Herrick and colleagues (2011)
pointed out that the vast majority of high-risk MSM are HIV nega-
tive, and that community resilience can be an asset in prevention.
Studies have proposed that racial/ethnic disparities in HIV rates can
be addressed through a strengths-based perspective that empha-
sizes strong group identity and social supports (Earnshaw et al.,
2015).

4.1. Strengths and limitations

There are limitations that must be acknowledged. First, our
small sample of Latino MSM may not represent Latino MSM or
other urban-based MSM, generally. However, we used a purpo-
sive stratified sampling strategy to diversify in terms of country
of origin, HIV status, HIV/STI testing history, and previous involve-
ment in HIV research (Martinez et al.,, 2015, 2014). Second, the
survey was interviewer-administered and all measures were self-
reported; therefore, there may be biases due to imperfect recall,
social desirability, embarrassment, etc. However, this approach
was suggested by the CAB to promote accessibility to participants
with potential literacy problems, including recently-arrived immi-
grants with limited formal education. Third, we were limited to
the sexual behavior variables focused on number of sexual acts,
partners, and incidents of CAI; further research should address
these behaviors in more detail (e.g., considering CAI within and
outside of primary sexual relationships, and incorporating the use
of other forms of protection such as PrEP). More efforts are needed
to effectively raise awareness of biomedical prevention strategies,
and promote community uptake and treatment adherence among
Latino MSM and other marginalized populations (Martinez et al.,
2016). Fourth, it should be noted that the childhood sexual abuse
measure is somewhat conservative. Some participants who experi-
enced exclusively nonconsensual sexual contact in childhood might
have answered “no” to our initial question, and thus not have been
asked about forcible or coercive experiences. Fifth, our small sample
size ensured a lack of statistical power; the considerable confidence
intervals further suggest somewhat unstable findings. Finally, this
study was cross-sectional and therefore cannot determine cau-
sation. Further inquiry is needed to understand the mechanisms
whereby syndemic factors influence risk behaviors among Latino
MSM.

4.2. Conclusions and future directions

To our knowledge, this study is the first to explore the impact
of syndemic conditions on adult sexual HIV risk behaviors among
predominantly Spanish-speaking Latino MSM. Analyses provide
evidence of intertwining factors - clinically significant depres-
sion, high-risk alcohol consumption, discrimination, and childhood
sexual abuse - that increase HIV risk in this population. To
effectively curb HIV, such conditions must be addressed con-
currently to reduce risk. Future research should examine
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resilience-based intervention approaches for Latino MSM, such as
the development of positive coping skills to address traumatic
experiences, reduce harmful alcohol consumption, engage in test-
treat to reduce viral load, and promote safer sex practices including
condom use.
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