
UCLA
UCLA Previously Published Works

Title

Alcohol Use and HIV Risk Within Social Networks of MSM Sex Workers in the Dominican 
Republic

Permalink

https://escholarship.org/uc/item/7z3971ps

Journal

AIDS and Behavior, 21(Suppl 2)

ISSN

1090-7165

Authors

Tan, Diane
Holloway, Ian W
Gildner, Jennifer
et al.

Publication Date

2017-11-01

DOI

10.1007/s10461-017-1896-1
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7z3971ps
https://escholarship.org/uc/item/7z3971ps#author
https://escholarship.org
http://www.cdlib.org/


Alcohol Use and HIV Risk within Social Networks of MSM Sex 
Workers in the Dominican Republic

Diane TAN1, Ian W. HOLLOWAY2, Jennifer GILDNER3, Juan JAUREGUI4, Rafael GARCIA 
ALVAREZ5, and Vincent GUILAMO-RAMOS6

1Department of Health Policy and Management, UCLA Fielding School of Public Health, Los 
Angeles, CA

2Department of Social Welfare, UCLA Luskin School of Public Affairs, Los Angeles, CA

3UCLA Center for HIV Identification, Prevention and Treatment Services, Los Angeles, CA

4College of Letters and Science, University of California, Los Angeles, Los Angeles, CA

5Instituto de Sexualidad Humana, Universidad Autónoma de Santo Domingo, Santo Domingo, 
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Abstract

To examine how alcohol-related HIV risk behaviors within MSM sex workers’ social networks 

(SN) may be associated with individual risk behaviors, respondent-driven and venue-based 

sampling were used to collect demographic, behavioral and SN characteristics among MSM sex 

workers in Santo Domingo and Boca Chica (N=220). The majority of participants reported 

problem drinking (71.0%) or alcohol use at their last sexual encounter (71.4%). Self-reported 

problem drinking was associated with SN characteristics (at least one member who recently got 

drunk aOR=7.5, no religious/spiritual adviser aOR=3.0, nonsexual network density aOR=0.9), 

while self-reported alcohol use at last sex was associated with individual (drug use at last sex 

aOR=4.4) and SN characteristics (at least one member with previous HIV/STI testing aOR=4.7). 

Dominican MSM sex workers reported high alcohol use, which may increase their risk for HIV. A 

better understanding of SN factors associated with individual risk behaviors can help guide 

appropriate intervention development.
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INTRODUCTION

HIV/AIDS in the Dominican Republic (DR) continues to be an important public health 

issue. Although overall HIV prevalence in the DR declined from 1.0% in 2002 to 0.8% in 

2013 (1, 2), certain population groups remain disproportionately affected. The 2013 National 

DR Health Survey, Encuesta Demográfica y de Salud, reports that while HIV prevalence 

among women decreased from 0.8% in 2007 to 0.7% in 2013, HIV prevalence among men 

increased from 0.8% in 2007 to 0.9% in 2013 (2). Moreover, men who have sex with men 

(MSM) in the DR have an estimated HIV prevalence of 5% (3), with some studies reporting 

HIV prevalence as high as 11% (4, 5). Additionally, while only accounting for 4.5% of the 

DR’s total population (3), MSM made up roughly a third of new HIV infections in 2010 (6).

The relatively high HIV prevalence in the DR among MSM is associated, in part, with the 

country’s sex tourism industry (7–9). The social context created by tourism and the 

proliferation of alcohol venues facilitates excessive alcohol use and encourages binge 

drinking among tourists and local residents (7, 8). According to the World Health 

Organization, pure alcohol consumption increased in the DR from 1.18L per person per year 

in 1961 to 6.90L per person per year in 2010 (8, 10). MSM who engage in sex work with 

male clients (also known locally as bugarrones and sanky pankies) experience greater risk 

for alcohol abuse and HIV acquisition given their ongoing exposure to and involvement in 

the tourism economy and associated transactional sex. Furthermore, male sex workers are 

oftentimes burdened by financial vulnerability in addition to their participation in highly 

stigmatized sexual behaviors, which have been associated in prior research with decreased 

access to HIV prevention services and increased HIV risk behaviors such as alcohol and 

drug use (9, 11–16).

Systematic reviews of event-level alcohol use and sexual risk behaviors among MSM 

consistently demonstrate the positive association between alcohol use before or during sex 

and HIV risk behaviors (17, 18). One US study involving 1,712 MSM, in particular, 

highlights that this relationship also differs by sexual partner type, with sexual encounters 

involving non-primary partners being twice as likely to involve alcohol use compared to 

those that involved primary partners (19). Furthermore, having four or more drinks in a 

single drinking episode with non-primary sexual partners tripled the likelihood of engaging 

in unprotected anal sex (19). Studies conducted in the DR, Kenya and Vietnam among MSM 

sex workers, specifically, link alcohol use to risky sexual behaviors, including inconsistent 

condom use and unprotected anal sex (15, 20–24).

Culturally tailored interventions to address problem drinking and HIV risk reduction 

inadequately recognize alcohol use as a social phenomenon – an individual behavior that 

often occurs within a person’s social network. For example, individuals who have at least 

one other member in their social network who is a heavy drinker significantly increases their 

likelihood of drinking heavily as well (25, 26). Studies in the US and Canada have found 

that drinking alone is often taboo and drinkers tend to cluster together in groups, with some 

variation in cluster membership associated with interpersonal characteristics such as income 

and education (27, 28).
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Social epidemiological theoretical perspectives help explain the link between alcohol use 

and HIV risk at the social network and individual levels. Berkman and Glass (2000) suggest 

that social networks operate at the behavioral level through primary pathways, which include 

social influence and access to resources and material goods (29). Social influence is 

particularly important for drinking behavior and other risky behaviors since individuals often 

adopt behavioral norms by comparing their attitudes with those of their peers, with shared 

attitudes being confirmed and reinforced and aberrant ones being changed or challenged 

(29). This framework also suggests that access to alcohol contributes to the likelihood of 

participating in alcohol-related HIV risk behaviors (29). Previous research also suggests the 

influence of individual characteristics on problem drinking and other alcohol-related HIV 

risk behaviors, including age (30), sexual orientation (28, 31, 32), having children (33, 34), 

socioeconomic status (32, 35, 36), drug use (32), and mental health (28, 32, 37).

Despite the importance of understanding alcohol use and HIV risk in relation to social 

context, limited research specifically examines problem drinking and sexual risk behaviors 

involving alcohol in relation to social network characteristics among MSM sex workers. 

Additionally, previous research involving sex workers in the DR have tended to focus on the 

experiences of female sex workers and less so on male sex workers (38–42). The current 

study aims to identify important individual and social network correlates of self-reported 

problem drinking and alcohol use before or during last sex among MSM sex workers in the 

DR. We hypothesize that individuals whose social networks support excessive drinking 

behavior will be more likely to participate in behaviors that put them at greater risk for HIV 

(i.e., self-reported problem drinking, alcohol use before or during sex) compared to those 

who do not. Similarly, those with greater access to alcohol, either through their own income 

or through their social network members who may have the financial resources to provide 

alcohol, will be more likely to demonstrate these alcohol-related HIV risk behaviors.

METHODS

Study Participants

Recruitment took place in Santo Domingo, the capital of the DR, and Boca Chica, a popular 

tourism beach town just outside of the capital, from June 2015 to August 2015. Participants 

were eligible if they were born male and male-identified, at least 18 years of age, able to 

speak and understand Spanish, a resident of either Santo Domingo or Boca Chica, reported 

having transactional oral or anal sex with a man in the past six months, and reported 

receiving goods or money in exchange for sex. Respondent-driven and venue-based 

sampling techniques were used to reach members of this hidden and often stigmatized 

population, as has been done in previous research (43–45). Trained research staff 

administered an egocentric social network interview (SNI), an in-person survey of 

demographic and behavioral characteristics, and a rapid oral HIV test upon obtaining 

informed consent from interested participants. Formative research and input from in-country 

partners were used to develop and refine survey instruments to ensure effective 

implementation among our intended population. Each participant received a cash incentive 

of $RD 500 (i.e., approximately $US 10) for their time, irrespective of successful 

completion of all study components. A total of 233 men expressed interest in the study, of 
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which 228 were screened, 222 were eligible and 220 consented to participate in the study. 

The research received Institutional Review Board and Ethics Board approvals from the 

UCLA North General IRB and the Comité de Ética de la Universidad Autónoma de Santo 

Domingo.

Measures

Primary outcomes were self-reported problem drinking and alcohol use two hours prior to or 

during their last sexual encounter with either a male or female partner in the last six months. 

Self-reported problem drinking was defined as having six or more standard drinks in one day 

in the past 30 days, as has been done by the World Health Organization (46). Participants 

were asked a series of questions regarding their alcohol use, including ever drinking alcohol 

and, if so, whether they drank any alcohol in the past three months. Among those who drank 

any alcohol in the past three months, additional questions were asked regarding the number 

of days they drank alcohol in the past 30 days and how many alcoholic drinks they would 

have on a typical day of drinking. Raw responses from these questions were then 

standardized and converted into pure alcohol content and number of standard drinks 

consumed in a day using recommendations set forth by the International Center for Alcohol 

Policies (ICAP) (47). An indicator variable (Yes/No) was used to assess self-reported 

alcohol use two hours prior to or during the participant’s last sexual encounter with either a 

male or female partner in the last six months, where a sexual encounter was defined as 

having oral, anal or vaginal sex with ejaculation with or without a condom.

Participants were also asked about their age, sexual orientation, whether they had children, 

socioeconomic status (e.g., maximum monthly income, whether sex work was their main 

source of income), and sexual HIV risk behaviors (i.e., whether they received money or 

some other goods in exchange for their last sexual encounter with a male or female partner 

in the past six months and whether they or their last sex partner had used any drugs prior to 

or during their sexual encounter in the past six months).

Self-reported mental health was also assessed using the 12-item Short Form Health Survey 

(SF-12), which is a validated measure of health status (48). It is the abbreviated form of the 

36-item Short Form Health Survey (SF-36), which has been evaluated in over 30 countries 

(49). The Mental Component Summary (MCS-12) was computed using the algorithm 

described by Ware and colleagues (48). Lower scores indicate poorer functioning (48).

The social network interview (SNI) was used to assess characteristics of participants’ social 

networks, which included social network structure (i.e., social network size – the number of 

individuals within each participant’s social network, and social network density – the 

proportion of all theoretically possible ties [or connections] between individuals within a 

participant’s social network that are actual ties). Density is often used as a proxy for social 

cohesion (50–52). Measures of social network composition included demographic 

characteristics (e.g., relation to the participant), substance use (e.g., whether a social network 

member got drunk with the participant in the past month and whether a social network 

member had used any drugs, such as marijuana, methamphetamine, heroin, cocaine, crack or 

ecstasy, in the past month), socioeconomic status (e.g., whether a social network member 

works at least part-time), and risk and protective behaviors (e.g., ever got tested for HIV or 
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some other STI). We operationalized social network structure through non-sexual social 

network size and non-sexual social network density. We operationalized social influence 

through the presence of at least one social network member who got drunk with the 

participant in the past month; used any illicit drugs in the past month; ever got tested for 

HIV or some other STI; is a social worker, doctor, or agency employee or volunteer; or is a 

religious or spiritual adviser. As a proxy for access to alcohol at both the individual and 

social network levels, we used socioeconomic status of the individuals and their social 

network members since previous research has suggested a positive relationship between 

alcohol use and socioeconomic status (53, 54).

Analyses

Bivariate tests of association (i.e., Chi-square, Wilcoxon-Mann-Whitney, and Fisher’s exact 

tests) were used to identify potentially important correlates of self-reported problem 

drinking and alcohol use prior to or during last sex at an alpha level of 0.05. To account for 

multiple comparisons, an adjustment technique described by Benjamini and Hoschberg was 

applied. This procedure allowed us to limit the number of Type I errors (i.e., false positives) 

by reducing the false discovery rate (55). Multivariable logistic regressions were used to 

determine significant demographic and social network correlates of the primary outcomes 

after adjusting for covariates. To ease the interpretation of our multivariable results, the non-

sexual density measure was rescaled by multiplying the original measure by 100. When 

more than one variable could be used to represent a certain construct within our conceptual 

framework for alcohol-related HIV risk behaviors, we used bivariate results between similar 

variables to narrow the number of variables included in our final set of analyses.

RESULTS

Descriptives

Tables 1 and 2 provide descriptive characteristics of the participants and their social 

networks. Nearly three-quarters of the sample met criteria for self-reported problem drinking 

(71.0%) and reported using alcohol two hours before or during their last sexual encounter 

(71.4%). The average age of participants was approximately 28 years old (SD=8.1), with the 

youngest participant being 18 and the oldest being 57. Most participants identified as 

bisexual (80.7%). Nearly half reported having children (47.0%). The average maximum 

monthly income in $US was about $422.46 (SD=$337.66), with half of the sample reporting 

that sex work was their main source of income (50.0%). The average self-reported mental 

health score was 52.7 (SD=9.4), with a range of 23.3 to 67.7 where lower scores indicate 

poorer functioning (48).

Nearly three-quarters of participants reported ever getting tested for HIV (72.2%), with more 

than a third of those recently tested within the last three months (37.7%). STI testing was 

less common (18.1%) despite high numbers of sex partners (male and female) in the past six 

months (M=19.4, SD=26.8). Nearly all participants reported receiving money or something 

else in exchange for sex with their last sex partner (male or female) (94.1%). Over a third 

(36.4%) reported using any drugs before or during their last sexual encounter (by either the 

participant himself or his sex partner at the time). Almost all participants reported that their 
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last sex partner was HIV-negative or that they did not know their status (99.1%), with 59.6% 

reporting that their last sex partner was HIV-negative and 39.6% not knowing the HIV status 

of their last sex partner. Among those who agreed to complete the rapid oral HIV test at the 

end of the study (or self-report their positive status), about 5.0% (n=10) of the sample tested 

positive for HIV.

On average, participants had a non-sexual network size of 4.7 individuals (SD=0.9) and non-

sexual network density of 0.6 (SD=0.4) (i.e., within participants’ non-sexual social 

networks, 60% of all possible social ties/connections had occurred). Many participants 

included at least one family member (61.9%), non-sexual friend (82.1%), sexual client 

(77.1%), or non-client sexual partner (88.1%) in their social network. Most participants also 

had at least one person in their social network who worked full-time or part-time (87.4%), 

got drunk with them in the past month (83.3%), or ever got tested for HIV or some other STI 

(64.7%). Less than half of participants included at least one person who was a social worker, 

doctor or agency employee or volunteer (41.2%); religious or spiritual adviser (36.1%); or 

had used any illicit drugs (i.e., marijuana, methamphetamine, heroin, cocaine, crack or 

ecstasy) in the past month (49.1%).

Bivariate Analyses

Tables 3 and 4 present bivariate tests between individual- and social network-level 

characteristics and the two alcohol-related HIV risk behaviors (i.e., self-reported problem 

drinking and self-reported alcohol use two hours before or during their last sexual encounter 

with either a male or female sex partner in the past six months). Bivariate tests indicated that 

none of the individual characteristics were associated with self-reported problem drinking. 

The social network characteristics that were significantly associated with self-reported 

problem drinking included having at least one social network member who was a religious 

or spiritual adviser, worked full-time or part-time, and got drunk with the participant in the 

past month. Greater percentages of those reporting problem drinking included at least one 

social network member who worked full-time or part-time (92.7% vs. 81.6%, p=0.03), got 

drunk with him in the past month (92.7% vs. 70.0%, p<0.001), and was not a religious or 

spiritual adviser (73.2% vs. 54.0%, p=0.01) compared to those who did not. The statistical 

significance of these bivariate associations remained even after adjusting for multiple 

comparisons. Additionally, non-sexual network density trended towards significance 

(p<0.10), with those who self-reported problem drinking having lower density among their 

non-sexual networks (i.e., less social cohesion) on average compared to those who did not 

(M=0.54, SD=0.45 vs. M=0.67, SD=0.42).

Self-reported alcohol use before or during last sex was significantly associated with age, 

having children, maximum monthly income, receiving money or something else in exchange 

for their last sexual encounter, reporting any drug use by either himself or his sex partner at 

last sex, and self-reported problem drinking. Those who used alcohol before or during their 

last sexual encounter were older (28.1 vs. 25.8, p=0.008) and had higher maximum monthly 

incomes ($US 443.40 vs. $US 370.11, p=0.02) than those who did not. Greater percentages 

of those who used alcohol before or during their last sexual encounter had children (53.9% 

vs. 30.2%, p=0.002), received money or something else in exchange for their last sexual 
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encounter (96.8% vs. 87.3%, p=0.007), reported any drug use by either the participant or his 

sex partner at his last sexual encounter (44.6% vs. 15.9%, p<0.001), and self-reported 

problem drinking (76.8% vs. 56.9%, p=0.008). Social network characteristics that were 

significantly associated with alcohol use before or during last sex included having at least 

one person in their social network who got drunk with them in the past month (89.6% vs. 

67.7%, p<0.001), used any illicit drugs (i.e., marijuana, methamphetamine, heroin, cocaine, 

crack or ecstasy) in the past month (55.8% vs. 32.3%, p=0.002), and had ever gotten tested 

for HIV or any STI (70.6% vs. 50.0%, p=0.004). Greater percentages of those who used 

alcohol before or during their last sexual encounter had someone in their social network who 

exhibited these characteristics compared to those who did not. Even after adjusting for 

multiple comparisons, these statistically significant associations remained.

Multivariable Analyses

Table 5 presents results from the multivariable logistic regressions for both self-reported 

problem drinking and self-reported alcohol use at last sex. After controlling for individual- 

and social network-level characteristics, only social network characteristics remained 

significantly associated with self-reported problem drinking. With each 1%-unit increase in 

non-sexual network density, the odds of reporting problem drinking became 0.989 times as 

likely (or 0.011 times less likely) (aOR=0.99, 95% CI:0.98–0.99). Those who had at least 

one person in their social network who got drunk with them in the past month were seven 

and a half times as likely to report problem drinking as those who did not (aOR=7.5, 95% 

CI:2.1–26.8). Those who did not have a religious or spiritual adviser in their social network 

were three times as likely to report problem drinking compared to those who did (aOR=3.0, 

95% CI: 1.2–7.4). Those who had children were also two and half times as likely to report 

problem drinking compared to those who did not (aOR=2.5, 95% CI: 0.9–7.1); however, this 

was only marginally significant (p<0.10).

After controlling for individual- and social network-level covariates for self-reported alcohol 

use before or during their last sexual encounter, only certain individual (i.e., reported any 

drug use by either himself or his sex partner at last sex) and certain social network 

characteristics (i.e., at least one social network member who had ever been tested for HIV or 

some other STI) remained significantly associated. Those who reported any drug use by 

either himself or his sex partner at last sex were more than four times as likely to report 

using alcohol before or during their last sexual encounter (aOR=4.4, 95% CI:1.3–14.5). 

Similarly, those who had at least one person in their social network who ever got tested for 

HIV or some other STI were more than four times as likely to report alcohol use before or 

during their last sexual encounter compared to those who did not (aOR=4.7, 95% CI:1.8–

12.4).

DISCUSSION

This study is among the first to examine social network characteristics associated with self-

reported problem drinking and self-reported alcohol use prior to or during sex among MSM 

who engage in sex work as part of the tourism industry in the DR. Our findings support our 

first hypothesis, which suggests that certain social network characteristics pertaining to 
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social influence may be more important than individual characteristics in explaining alcohol-

related HIV risk behaviors among MSM sex workers in the DR. These findings support 

previous research suggesting that individuals with similar behaviors tend to cluster together 

in social networks (26, 56, 57) and affirm the importance of understanding alcohol drinking 

as a social activity. This phenomenon may be due to selection or influence; however, our 

cross-sectional data do not enable us to determine mechanisms by which problem drinking 

occurs.

We found that not having a religious or spiritual adviser within one’s social network was 

associated with problem drinking among this population. This is especially relevant in the 

context of the DR where 95% of the country is Catholic (58). Intervention approaches that 

rely on religious groups and faith communities should be employed with caution given the 

history of persecution of LGBT people by the Catholic Church in the DR (59, 60). However, 

it may be worthwhile to engage religious and spiritual leaders in conversations about the 

issue of problematic alcohol use more generally. Additionally, qualitative research may be 

used to further understand how and why not having a religious or spiritual leader in one’s 

network could be associated with problem drinking among this population.

We also found that participants with less social network cohesion (i.e., lower social network 

density) among non-sexual network members (e.g., friends, family, coworkers, 

acquaintances) were more likely to report problem drinking than participants with denser 

non-sexual networks. Based on social network theory, greater density (i.e., the extent to 

which members in a person’s social network know one another) may be an indication of 

greater social cohesion and thus may be protective against harmful health behaviors (29). 

Alternatively, less cohesion may be indicative of social systems that are fragmented and 

create stress for the participant (61), which in turn may lead to alcohol use. Further 

exploration is needed to understand the ways in which participants’ social network members 

are connected to each other and whether structural interventions aimed at increasing the 

number of connections among non-sexual network members would reduce problem drinking 

among Dominican MSM sex workers.

Social influence was also found to be significantly associated with self-reported alcohol use 

at last sex even after accounting for other factors. However, social influence in regards to 

sexual norms rather than drinking norms may be more important for self-reported alcohol 

use at last sex. That is, the findings pertaining to self-reported alcohol use before or during 

last sex suggest that individuals who engage in risky sexual behaviors may also have peers 

who practice similar behaviors and thus get tested due to their greater risk. This 

demonstrates the positive relationship between social influence involving sexual norms and 

alcohol-related HIV risk behaviors, such as self-reported alcohol use at last sex. 

Additionally, although it is unclear whether alcohol use before or during sex actually 

resulted in condomless sex among participants, previous research involving MSM sex 

workers have demonstrated the positive associations between alcohol use and inconsistent 

condom use and condomless anal sex (20, 21).

Study findings should be interpreted cautiously due to limitations in sampling and design. 

Because this was a cross-sectional study, it is impossible to draw causal inferences. It is 
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unclear whether social network characteristics influence problem drinking behavior or 

whether problem drinkers tend to associate with individuals who support their behaviors 

(i.e., these alcohol-related HIV risk behaviors may be endogenous with our social influence 

variables, especially those involving alcohol, illicit drug use, and sexual norms). Bullers and 

colleagues (2001) found that although both selection and influence affected the association 

between individual and network drinking patterns among adults, social selection effects 

were much stronger (57). Future research could circumvent this issue by adopting advanced 

statistical methods that control for endogenity, such as two-stage least squares regression, 

which would allow researchers to draw causal inferences with the use of a valid instrument 

for the endogenous regressor (i.e., social influence) (62). However, it may be difficult to find 

a valid instrument for this purpose, which would require being correlated with the 

endogenous regressor but uncorrelated with outcomes of interest. Additionally, due to our 

hard-to-reach target population, we were limited in the sampling strategies we could use. 

MSM sex workers who were willing to undergo an in-person interview and HIV testing may 

not be representative of MSM sex workers in the DR in general.

Despite these limitations, this study highlights the importance of social network 

characteristics associated with self-reported problem drinking and sexual risk for HIV 

among MSM sex workers in the tourism contexts of the DR. MSM sex workers are a hidden 

population that often face significant social stigma associated with MSM sexual behavior 

and sex work. With the help of our in-country partners, we were able to reach a substantial 

number of our desired target population. Our study also makes use of biomarkers for HIV 

status. Finally, the standardization of our alcohol measures using recommendations set forth 

by ICAP also allows for the comparison of estimates across various populations.

CONCLUSIONS

MSM who engage in sex work as part of the tourism economy in the DR exhibit elevated 

alcohol consumption, which fosters increased risk for HIV acquisition and transmission. 

Understanding the structure and composition of MSM sex workers’ social networks and how 

they relate to individual risk behaviors can help inform appropriate interventions and 

programs to mitigate excessive consumption of alcohol commonly associated with tourism 

ecologies and, in turn, reduce unintended consequences such as HIV infection among men 

engaging in transactional sex. Future research may be needed to control for the endogeneity 

of social influence and its relationship with important alcohol-related HIV risk behaviors.

Acknowledgments

Dr. Ian Holloway is the Principal Investigator (PI) of this study and received funding through the UCLA AIDS 
Institute and the UCLA Center for AIDS Research (AI28697), the NIMH-funded Center for HIV Identification, 
Prevention, and Treatment (CHIPTS) (MH58107) and the National Center for Advancing Translational Sciences 
through the UCLA CTSI (UL1TR000124). As PI, Dr. Holloway oversaw and provided guidance on all aspects of 
this paper. Diane Tan served as the study coordinator and oversaw data collection and management and conducted 
all analyses described in this paper. She was the primary contributor to the Methods, Discussion and Conclusions 
sections of this paper. Jennifer Gildner provided statistical support and Juan Jauregui was the primary contributor to 
the overall literature review and Introduction section of this paper. Drs. Rafael Garcia Alvarez and Vincent 
Guilamo-Ramos provided their expertise on this topic and guidance on the conceptual framework for this study.

TAN et al. Page 9

AIDS Behav. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

1. Centro de Estudios Sociales y Demográficos (CESDEM). Encuesta demográfica y de salud 
(ENDESA). 2002. Available from: http://www.cesdem.com/html/endesa_2002.pdf

2. Centro de Estudios Sociales y Demográficos (CESDEM). Encuesta demográfica y de salud 
republica dominicana (ENDESA). 2013. Available from: http://countryoffice.unfpa.org/
dominicanrepublic/drive/DRDHS2013-Final02-10-2013.pdf

3. Equipo Nacional de la EVCVC. Segunda Encuesta de Vigilancia de Comportamiento con 
Vinculación Serológica en Poblaciones Claves. 2012. Available from: http://www.mcr-comisca.org/
sites/all/modules/ckeditor/ckfinder/userfiles/files/ECVC_Republica_Dominicana_2012.pdf

4. Toro-Alfonso JV. Proyecto Delta: identificacion y descripcion de conocimiento, actitudes, creencias, 
y comportamientos de riesgo para la transmision del VIH en poblacion de homosexuales y hombre 
que tienen sexo con hombres en la Republica Dominicana. Informe Final: Proyecto CONECTA-
USAID. 2005

5. UNAIDS. INFORME NACIONAL SOBRE LOS AVANCES EN LA RESPUESTA AL SIDA: 
SEGUIMIENTO A LA DECLARACIÓN POLÍTICA DE LAS NACIONES UNIDAS SOBRE EL 
VIH Y EL SIDA, 2011. 2014. Available from: http://www.unaids.org/sites/default/files/country/
documents//DOM_narrative_report_2014.pdf

6. El Programa Conjunto de la Naciones Unidas sobre el VIH/SIDA (ONUSIDA). Modelo de modos 
de transmision del VIH. 2010. Available from: http://files.unaids.org/en/media/unaids/contentassets/
documents/countryreport/2010/20101_1_MOT_DominicanRepublic_es.pdf

7. Padilla MB, Guilamo-Ramos V, Bouris A, Reyes AM. HIV/AIDS and tourism in the Caribbean: an 
ecological systems perspective. American journal of public health. 2010; 100(1):70–7. [PubMed: 
19910343] 

8. Padilla MB, Guilamo-Ramos V, Godbole R. A Syndemic Analysis of Alcohol Use and Sexual Risk 
Behavior Among Tourism Employees in Sosúa, Dominican Republic. Qual Health Res. 2012; 22(1):
89–102. [PubMed: 21859907] 

9. Padilla, M. Caribbean pleasure industry: tourism, sexuality, and AIDS in the Dominican Republic. 
Chicago, IL: University of Chicago Press; 2008. 

10. World Health Organization. Noncommunicable Diseases (NCD) Country Profiles, 2014 - 
Dominican Republic. 2014. Available from: http://www.who.int/nmh/countries/dom_en.pdf

11. Brennan, D. What’s love got to do with it?: Transnational desires and sex tourism in the Dominican 
Republic. Durham, North Carolina: Duke University Press; 2004. 

12. Pearlin LI, Radabaugh CW. Economic Strains and the Coping Function of Alcohol. AJS. 1976; 
82(3):652–63. [PubMed: 1036871] 

13. Mossakowski KN. Is the duration of poverty and unemployment a risk factor for heavy drinking? 
Social Science & Medicine. 2008; 67(6):947–55. [PubMed: 18573582] 

14. Pachankis JE, Hatzenbuehler ML, Starks TJ. The influence of structural stigma and rejection 
sensitivity on young sexual minority men’s daily tobacco and alcohol use. Social Science & 
Medicine. 2014; 103:67–75. [PubMed: 24507912] 

15. Baral SD, Friedman MR, Geibel S, Rebe K, Bozhinov B, Diouf D, et al. Male Sex Workers: 
Practices, Contexts, and Vulnerabilities for HIV acquisition and transmission. Lancet (London, 
England). 2015; 385(9964):260–73.

16. Room R. Stigma, social inequality and alcohol and drug use. Drug and Alcohol Review. 2005; 
24(2):143–55. [PubMed: 16076584] 

17. Vosburgh HW, Mansergh G, Sullivan PS, Purcell DW. A Review of the Literature on Event-Level 
Substance Use and Sexual Risk Behavior Among Men Who Have Sex with Men. AIDS and 
Behavior. 2012; 16(6):1394–410. [PubMed: 22323004] 

18. Woolf SE, Maisto SA. Alcohol Use and Risk of HIV infection among Men Who Have Sex with 
Men. AIDS and Behavior. 2009; 13(4):757–82. [PubMed: 18236149] 

19. Vanable PA, McKirnan DJ, Buchbinder SP, Bartholow BN, Douglas JM Jr, Judson FN, et al. 
Alcohol Use and High-Risk Sexual Behavior Among Men Who Have Sex With Men: The Effects 
of Consumption Level and Partner Type. Health Psychol. 2004; 23(5):525–32. [PubMed: 
15367072] 

TAN et al. Page 10

AIDS Behav. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cesdem.com/html/endesa_2002.pdf
http://countryoffice.unfpa.org/dominicanrepublic/drive/DRDHS2013-Final02-10-2013.pdf
http://countryoffice.unfpa.org/dominicanrepublic/drive/DRDHS2013-Final02-10-2013.pdf
http://www.mcr-comisca.org/sites/all/modules/ckeditor/ckfinder/userfiles/files/ECVC_Republica_Dominicana_2012.pdf
http://www.mcr-comisca.org/sites/all/modules/ckeditor/ckfinder/userfiles/files/ECVC_Republica_Dominicana_2012.pdf
http://www.unaids.org/sites/default/files/country/documents//DOM_narrative_report_2014.pdf
http://www.unaids.org/sites/default/files/country/documents//DOM_narrative_report_2014.pdf
http://files.unaids.org/en/media/unaids/contentassets/documents/countryreport/2010/20101_1_MOT_DominicanRepublic_es.pdf
http://files.unaids.org/en/media/unaids/contentassets/documents/countryreport/2010/20101_1_MOT_DominicanRepublic_es.pdf
http://www.who.int/nmh/countries/dom_en.pdf


20. Geibel S, Luchters S, King’ola N, Esu-Williams E, Rinyiru A, Tun W. Factors Associated With 
Self-Reported Unprotected Anal Sex Among Male Sex Workers in Mombasa, Kenya. J Sex 
Transm Dis. 2008; 35(8):746–52.

21. Luchters S, Geibel S, Syengo M, Lango D, King’ola N, Temmerman M, et al. Use of AUDIT, and 
measures of drinking frequency and patterns to detect associations between alcohol and sexual 
behaviour in male sex workers in Kenya. BMC Public Health. 2011; 11(1):384. [PubMed: 
21609499] 

22. Biello KB, Colby D, Closson E, Mimiaga MJ. The Syndemic Condition of Psychosocial Problems 
and HIV Risk Among Male Sex Workers in Ho Chi Minh City, Vietnam. AIDS and Behavior. 
2014; 18(7):1264–71. [PubMed: 24081899] 

23. Okal J, Luchters S, Geibel S, Chersich MF, Lango D, Temmerman M. Social context, sexual risk 
perceptions and stigma: HIV vulnerability among male sex workers in Mombasa, Kenya. Culture, 
Health & Sexuality. 2009; 11(8):811–26.

24. Rojas P, Malow R, Ruffin B, Roth E, Rosenberg R. The HIV/AIDS Epidemic in the Dominican 
Republic: Key Contributing Factors. JIAPAC. 2011

25. Sudhinaraset M, Wigglesworth C, Takeuchi DT. Social and Cultural Contexts of Alcohol Use: 
Influences in a Social–Ecological Framework. Alcohol Res. 2016; 38(1):35–45. [PubMed: 
27159810] 

26. Rosenquist JN, Murabito J, Fowler JH, Christakis NA. The spread of alcohol consumption 
behavior in a large social network. Ann Intern Med. 2010; 152(7):426–W141. [PubMed: 
20368648] 

27. Single E, Wortley S. Drinking in various settings as it relates to demographic variables and level of 
consumption: findings from a national survey in Canada. J Stud Alcohol Drugs. 1993; 54(5):590–
9.

28. Stall R, Paul JP, Greenwood G, Pollack LM, Bein E, Crosby GM, et al. Alcohol use, drug use and 
alcohol-related problems among men who have sex with men: the Urban Men’s Health Study. 
Addiction. 2001; 96(11):1589–601. [PubMed: 11784456] 

29. Berkman, LF., Glass, T. Social integration, social networks, social support and health. In: Berkman, 
LF., Kawachi, I., editors. Social Epidemology. New York, NY: Oxford University Press Inc.; 2000. 

30. Fillmore KM. Drinking and problem drinking in early adulthood and middle age: An exploratory 
20-year follow-up study. Quarterly journal of studies on alcohol. 1974

31. McCabe SE, Hughes TL, Bostwick WB, West BT, Boyd CJ. Sexual orientation, substance use 
behaviors and substance dependence in the United States. Addiction. 2009; 104(8):1333–45. 
[PubMed: 19438839] 

32. Reisner SL, Mimiaga MJ, Bland S, Skeer M, Cranston K, Isenberg D, et al. Problematic alcohol 
use and HIV risk among Black men who have sex with men in Massachusetts. Aids Care. 2010; 
22(5):577–87. [PubMed: 20336557] 

33. Bachman, JG., Wadsworth, KN., O’Malley, PM., Johnston, LD., Schulenberg, JE. Smoking, 
drinking, and drug use in young adulthood: The impacts of new freedoms and new responsibilities. 
Psychology Press; 2013. 

34. O’Malley PM. Maturing out of problematic alcohol use. Alcohol Research and Health. 2004; 
28(4):202.

35. Jones-Webb R, Smolenski D, Brady S, Wilkerson M, Rosser BS. Drinking settings, alcohol 
consumption, and sexual risk behavior among gay men. Addictive Behaviors. 2013; 38(3):1824–
30. [PubMed: 23261495] 

36. Hirshfield S, Remien RH, Humberstone M, Walavalkar I, Chiasson MA. Substance use and high-
risk sex among men who have sex with men: a national online study in the USA. AIDS care. 2004; 
16(8):1036–47. [PubMed: 15511735] 

37. Mustanski B, Garofalo R, Herrick A, Donenberg G. Psychosocial health problems increase risk for 
HIV among urban young men who have sex with men: Preliminary evidence of a syndemic in 
need of attention. Annals of Behavioral Medicine. 2007; 34(1):37. [PubMed: 17688395] 

38. Kerrigan D, Moreno L, Rosario S, Gomez B, Jerez H, Barrington C, et al. Environmental–
Structural Interventions to Reduce HIV/STI Risk Among Female Sex Workers in the Dominican 
Republic. American Journal of Public Health. 2006; 96(1):120–5. [PubMed: 16317215] 

TAN et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



39. Kerrigan D, Ellen JM, Moreno L, Rosario S, Katz J, Celentano DD, et al. Environmental-structural 
factors significantly associated with consistent condom use among female sex workers in the 
Dominican Republic. AIDS. 2003; 17(3):415–23. [PubMed: 12556696] 

40. Murray L, Moreno L, Rosario S, Ellen J, Sweat M, Kerrigan D. The Role of Relationship Intimacy 
in Consistent Condom Use Among Female Sex Workers and Their Regular Paying Partners in the 
Dominican Republic. AIDS Behav. 2007; 11(3):463–70. [PubMed: 17096198] 

41. Barrington C, Latkin C, Sweat MD, Moreno L, Ellen J, Kerrigan D. Talking the talk, walking the 
walk: Social network norms, communication patterns, and condom use among the male partners of 
female sex workers in La Romana, Dominican Republic. Social Science & Medicine. 2009; 
68(11):2037–44. [PubMed: 19356834] 

42. Gupta S, Murphy G, Koenig E, Adon C, Beyrer C, Celentano D, et al. Comparison of methods to 
detect recent HIV type 1 infection in cross-sectionally collected specimens from a cohort of female 
sex workers in the Dominican Republic. AIDS Res Hum Retroviruses. 2007; 23(12):1475–80. 
[PubMed: 18160004] 

43. Muhib FB, Lin LS, Stueve A, Miller RL, Ford WL, Johnson WD, et al. A venue-based method for 
sampling hard-to-reach populations. Public Health Rep. 2001; 116(Suppl 1):216–22. [PubMed: 
11889287] 

44. Magnani R, Sabin K, Saidel T, Heckathorn D. Review of sampling hard-to-reach and hidden 
populations for HIV surveillance. AIDS. 2005; 19:S67–S72.

45. Malekinejad M, Johnston LG, Kendall C, Kerr LRFS, Rifkin MR, Rutherford GW. Using 
Respondent-Driven Sampling Methodology for HIV Biological and Behavioral Surveillance in 
International Settings: A Systematic Review. AIDS Behav. 2008; 12(1):105–30.

46. World Health Organization. Global status report on alcohol 2004. 2004. Available from: http://
www.who.int/substance_abuse/publications/en/dominican_republic.pdf

47. Cooper DB. What is a ‘standard drink’? ICAP Report 5. J Subst Use. 1999; 4(2):67–9.

48. Ware, JE., Keller, SD., Kosinski, M. SF-12: How to score the SF-12 physical and mental health 
summary scales: Health Institute. New England Medical Center; 1998. 

49. Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, et al. Cross-validation of 
item selection and scoring for the SF-12 Health Survey in nine countries: results from the IQOLA 
Project. Journal of clinical epidemiology. 1998; 51(11):1171–8. [PubMed: 9817135] 

50. Reagans R, McEvily B. Network Structure and Knowledge Transfer: The Effects of Cohesion and 
Range. Administrative Science Quarterly. 2003; 48(2):240–67.

51. Friedkin NE. Social Cohesion. Annual Review of Sociology. 2004; 30(1):409–25.

52. White DR, Harary F. The Cohesiveness of Blocks In Social Networks: Node Connectivity and 
Conditional Density. Sociological Methodology. 2001; 31(1):305–59.

53. Adler NE, Boyce T, Chesney MA, Cohen S, Folkman S, Kahn RL, et al. Socioeconomic status and 
health: The challenge of the gradient. American Psychologist. 1994; 49(1):15–24. [PubMed: 
8122813] 

54. Casswell S, Pledger M, Hooper R. Socioeconomic status and drinking patterns in young adults. 
Addiction. 2003; 98(5):601–10. [PubMed: 12751977] 

55. Benjamini Y, Hochberg Y. Controlling the False Discovery Rate: A Practical and Powerful 
Approach to Multiple Testing. J R Stat Soc Series B Stat Methodol. 1995; 57(1):289–300.

56. Grant, M., Litvak, J. Drinking patterns and their consequences. Philadelphia, PA: Taylor & Francis; 
1998. 

57. Bullers S, Cooper ML, Russell M. Social network drinking and adult alcohol involvement: A 
longitudinal exploration of the direction of influence. Addict Behav. 2001; 26(2):181–99. 
[PubMed: 11316376] 

58. Central Intelligence Agency. The World Factbook: Field Listing: Religions. Available from: https://
www.cia.gov/library/publications/the-world-factbook/fields/2122.html

59. Vibe. Religious Anti-LGBT Group. Takes Over The Streets Of The Dominican Republic. 2016. 
updated June 15, 2016. Available from: http://www.vibe.com/2016/06/anti-lgbt-group-protests-
dominican-republic/

TAN et al. Page 12

AIDS Behav. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.who.int/substance_abuse/publications/en/dominican_republic.pdf
http://www.who.int/substance_abuse/publications/en/dominican_republic.pdf
https://www.cia.gov/library/publications/the-world-factbook/fields/2122.html
https://www.cia.gov/library/publications/the-world-factbook/fields/2122.html
http://www.vibe.com/2016/06/anti-lgbt-group-protests-dominican-republic/
http://www.vibe.com/2016/06/anti-lgbt-group-protests-dominican-republic/


60. Fox News Latino. Vatican replaces Dominican archbishop who clashed with gay U.S. ambassador. 
2016. updated July 5, 2016. Available from: http://latino.foxnews.com/latino/news/2016/07/05/
vatican-replaces-dominican-archbishop-who-clashed-with-us-gay-ambassador/print

61. Felmlee, DH. Interaction in Social Networks. In: Delamater, J., editor. Handbook of Social 
Psychology. Boston, MA: Springer US; 2006. p. 389-409.

62. Statistics Solutions. Two-Stage Least Squares (2SLS) Regression Analysis. 2016. Available from: 
http://www.statisticssolutions.com/two-stage-least-squares-2sls-regression-analysis/

TAN et al. Page 13

AIDS Behav. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://latino.foxnews.com/latino/news/2016/07/05/vatican-replaces-dominican-archbishop-who-clashed-with-us-gay-ambassador/print
http://latino.foxnews.com/latino/news/2016/07/05/vatican-replaces-dominican-archbishop-who-clashed-with-us-gay-ambassador/print
http://www.statisticssolutions.com/two-stage-least-squares-2sls-regression-analysis/


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

TAN et al. Page 14

Table I

Participant characteristics (N=220)

% (n) or
Mean (SD) Range

Demographics

Age (mean) 27.45 (8.13) 18 – 57

Sexual orientation

 Heterosexual 11.93 (26) –

 Bisexual 80.73 (176) –

 Gay/homosexual 7.34 (16) –

Has children

 Yes 47.00 (102) –

 No 53.00 (115) –

Socioeconomic status

Maximum monthly income (mean, in $US) 422.46 (337.66) 32.99 – 2,199.23

Sex work is main source of income

 Yes 50.00 (110) –

 No 50.00 (110) –

Self-reported mental health

 MCS-12 score (mean)a 52.67 (9.43) 23.31 – 67.68

HIV risk behaviors

Received money, drugs or some other good(s) for last sexual encounter

 Yes 94.09 (207) –

 No 13 (5.91) –

Reported drug use at last sexual encounterb

 Yes 36.36 (80) –

 No 63.64 (140) –

Self-reported problem drinkingc

 Yes 71.02 (125) –

 No 28.98 (51) –

Self-reported alcohol use two hours before or during last sexual encounter

 Yes 71.36 (157) –

 No 28.64 (63) –

a
MCS: Mental Component Summary

b
By the participant and/or his sex partner at the time

c
Defined as reporting six or more standard drinks in one day in the past 30 days
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Table II

Characteristics of participants’ social networks (N=220)

% (n) or
Mean (SD) Range

Social network structure

Non-sexual network size (mean) 4.67 (0.87) 0 – 5

Density of non-sexual network (mean) 0.56 (0.44) 0 – 1

Socioeconomic status

Has at least one social network member who works full-time or part-time 87.44 (188) –

Social influence

Has at least one social network member who (is a)…

 Social worker, doctor, or agency employee or volunteer 41.20 (89) –

 Religious or spiritual adviser 36.11 (78) –

 Has ever gotten tested for HIV or another STI 64.65 (139) –

 Got drunk with the participant in the past month 83.33 (180) –

 Used any illicit drugs in the past montha 49.07 (106) –

a
Includes marijuana, methamphetamine, heroin, cocaine, crack or ecstasy
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