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Abstract

Background: Men who engage in transactional sex, the exchange of sex for money, goods, or other items of value, are
thought to be at increased risk of HIV, but there have been no systematic attempts to characterize HIV burden in this
population. We undertook a systematic review and meta-analysis to quantify the burden in this population compared with
that of men in the general population to better inform future HIV prevention efforts.

Methods: We searched seven electronic databases, national surveillance reports, and conference abstracts for studies of
men who engage in transactional sex published between 2004-2013. Random effects meta-analysis was used to determine
pooled HIV prevalence and prevalence ratios (PR) for the difference in HIV prevalence among men who engage in
transactional sex as compared to general population men.

Findings: Of 66 studies included representing 31,924 men who had engaged in transactional sex in 28 countries, pooled
biological assay-confirmed HIV prevalence was 10.5% (95% Cl=9.4 to 11.5%). The highest pooled HIV prevalence was in
Sub-Saharan Africa (31.5%, 95% Cl=21.6 to 41.5%), followed by Latin America (19.3%, 95% Cl=15.5 to 23.1%), North
America (16.6%, 95% Cl=3.7 to 29.5%), and Europe (12.2%, 95% Cl=6.0 to 17.2%). Men who engaged in transactional sex
had an elevated burden of HIV compared to the general male population (PR=20.7, 95% Cl=16.8 to 25.5).

Conclusions: The global burden of HIV is disproportionately high among men who engage in transactional sex compared
with the general male population. There is an urgent need to include this population in systematic surveillance as well as to
scale-up access to quality HIV prevention programs.
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whether engagement in transactional sex is associated with
increased risk-taking behavior. Some studies have shown that
MSM who engage in transactional sex may have a higher
prevalence of HIV than those who do not report transactional sex.
[1-3] Drivers of both engagement in transactional sex and HIV
risk among this population are complex and vary by geographic

Introduction

Transactional sex, or the exchange of sex for money, goods,
drugs, or other items of value (including protection, housing, or
food), is thought to be associated with an increased vulnerability to
HIV. Men who engage in transactional sex are considered a

subpopulation of the men who have sex with men (MSM) location. For example, motivations for engaging in transactional

community, but current research indicates that they may have
differential HIV risk compared to MSM who do not engage in
transactional sex, although there is conflicting evidence as to
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sex may be different in regions where homosexuality and/or sex
work is criminalized. Structural factors, such as low educational
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attainment and few opportunities for gainful employment, may
motivate transactional sex. [4] However, evidence from regions
such as Australia, that have relatively less MSM stigma, suggests
that transactional sex may also be a form of expression of sexuality.
[4] There are also likely large regional differences in risk-taking
behavior and transactional sex that are reflective of local culture
and environments.

Psychosocial factors that may increase HIV risk in this
population include an increased burden of depression and mental
health distress [5,6], sexual violence [6], a history of childhood
sexual abuse [6], and substance use disorders. [1,6] In particular,
substance use may encourage men to engage in transactional sex
and may be a motivator for continuing to rely on income from
transactional sex. Men who engage in transactional sex may have
differential condom use patterns with commercial and non-
commercial partners, which can increase risk for HIV. [3,7-10]
Finally, clients of men who engage in transactional sex may offer
greater monetary incentive for unprotected sex, or may react
violently if men insist on using a condom. [11].

Men who engage in transactional sex span the sexual
orientation spectrum, and a large proportion may identify as
bisexual or heterosexual, with wide-ranging estimates from
different settings of 30 to 75%. [8,12] Some men who engage in
transactional sex do so with women in addition to, or instead of]
other men. Those who engage in transactional sex primarily with
women may have different risk as compared to men who engage in
transactional sex primarily with men. HIV prevention program-
ming that aims to recruit homosexual/gay-identified men only
may not reach non-gay identified or “closeted’”” men who sell sex.
In addition, men who engage in transactional sex primarily with
men may be married to women or have female primary and/or
casual sexual partners [3,13-18], and may act as an HIV
transmission “‘bridge” to the general population.

To characterize the worldwide burden of HIV among men who
engage in transactional sex, we undertook a systematic review of
the literature and meta-analysis to assess the distribution of HIV
prevalence across the globe and to assess the prevalence of HIV as
compared to the general male population. An increased under-
standing of the burden of HIV among men who engage in
transactional sex, including quantifying the burden of HIV in this
population globally compared with that of other men, is crucial to
understanding the evolving nature of the HIV epidemic and
informing corresponding policy and HIV prevention efforts.

Methods
Search Strategy

This meta-analysis was conducted and reported according to
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Guidelines (Checklist S1). We searched seven
electronic databases for studies published between January 1, 2004
and July 31, 2013 (to identify articles published in the preceding
10-year period) including PubMed, EMBASE, PsycINFO, Socio-
logical Abstracts, POPLine, CINAHL, and Web of Science.
Search terms related to transactional sex included “commercial
sex”’, “sex work*”, “male sex worker*”, “prostitution”, “‘exchange
sex”’, and “transactional sex”. In addition, we performed a search
including the terms “HIV” and “men who have sex with men”.
We also searched abstracts from the International AIDS Society
(IAS), the American Public Health Association (APHA), the
Conference on Retroviruses and Opportunistic Infections (CROI),
and the International Society for Sexually Transmitted Disease
Research (ISSTDR). HIV surveillance reports including demo-
graphic and health surveys (DHS) and integrated biological and
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behavioral surveillance (IBBS) reports were also searched.
Reference lists of all included articles were reviewed for additional
articles.

Inclusion and Exclusion Criteria

Studies were included if they contained primary, quantitative
data on HIV prevalence among men (individuals assigned a male
sex at birth and presently identified as a male/man) who reported
exchanging any sex act for anything of value, including money,
goods, or drugs. Studies were included regardless of whether HIV
status was determined by laboratory methods or via self-report.
Studies published in English, Spanish, French, or Portuguese, or if
enough study information was published in an English-language
abstract, were included. For studies that reported results from
overlapping cohorts, the study with the most complete data was
included in the review and meta-analysis. Studies reporting the
larger sample size, or in a peer-reviewed journal versus an abstract
or surveillance report were considered the “more complete” study.
In cases in which no delineation was made between reporting HIV
prevalence among male and transgender male-to-female sex
workers, the study was included if the majority (=80%) of
participants in the study were not transgender male-to-female.
Three studies were excluded because they did not differentiate
men from transgender women in HIV estimates [19-21].

Data Extraction

Data were extracted independently on a standardized data
collection form by two separate reviewers (CEO, APB, and/or JM)
with >90% agreement. Adjudication for inconsistencies was done
through discussion and if necessary a third reviewer (SLR) served
as the tiebreaker. Extracted data included total number of men
who reported transactional sex in the study, total number of men
who were tested for HIV or self-reported their HIV serostatus, and
total number testing or reporting HIV infection. Additional data
extracted included sampling methodology, study design, definition
of transactional sex (categorized as male sex worker, exchanged
sex for money at least once in the previous 12 months, and ever
exchanged sex for money), country, and region, and if the study
reported individual-level factors that increase HIV risk including
drug use (injection or non-injection), engagement in unprotected
anal sex (UAS) with commercial and/or noncommercial partners,
clinical depression, experience of childhood sexual abuse (CSA),
and sexually transmitted infection (STT) prevalence.

Data Analysis

Meta-analysis using a DerSimonian-Laird random effects model
[22] was used to generate an overall pooled point estimate and
95% confidence interval for HIV prevalence separately by
biological assay and by self-report for all eligible studies, and then
restricted to studies which reported =50 participants. After the
initial assessment of HIV prevalence by self-report and of any
sample size, all analyses included only studies that assessed HIV
prevalence by biological assay and reported =50 participants.
Pooled point estimates of biological assay-confirmed HIV preva-
lence were calculated by country, region, and definition of
transactional sex (“male sex workers”, “exchanged sex in the last
12 months”, and “ever exchanged sex”). A random effects model
was used to allow for heterogeneity between studies. [22] Random
effects meta-regression was used to assess differences in HIV
prevalence by definition of transactional sex. Publication bias was
assessed with Egger’s test [23] and Begg’s test. [24] Methodolog-
ical quality of the studies was determined using a modified
GRADE scoring assessing sampling methodology, study design,

July 2014 | Volume 9 | Issue 7 | 103549
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Figure 1. Flow diagram of included studies.
doi:10.1371/journal.pone.0103549.g001

HIV measure, if the study population was well-defined, and
generalizability of the study (Table S1). [25,26].

Prevalence ratios comparing the prevalence of biological assay-
confirmed HIV among men reporting engagement in transaction-
al sex to the prevalence of HIV among men aged 15 and over in
the general population were calculated to assess the excess burden
of HIV associated with transactional sex among men. HIV
prevalence estimates for men of reproductive age were calculated
using UNAIDS 2009 data for the total estimated number of HIV
cases as the numerator and the United States Census Bureau
International Division data for the total number of men aged 15
and over in the global population in 2009 as the denominator. [27]
The midpoint of the uncertainty bounds for number of HIV-

> Included in Analysis (N=88)

* Biologically-confirmed HIV
prevalence (N=71)

+ Self-reported HIV
prevalence (N=17)

* Biologically-confirmed HIV
prevalence and sample size
250 (N=66)

infected males aged 15 and over was used as the estimate of
absolute number of HIV-infected males in China because no
estimates for the absolute number were available in the UNAIDS
2009 report. We chose the 2009 report since the studies
represented in this analysis were published between 2004-2013,
and thus this provided a midpoint. Prevalence ratios were
calculated with a random-effects model. A standard correction
of 0.5 was added to any zero cells. Heterogeneity was assessed with
an 17 and 1° statistics, by region of study origin and overall. All
analyses were conducted in Stata 12.0 (StataCorp, College Station,
TX).

Table 1. Pooled HIV prevalence by HIV measurement and sample size.

N (k) Pooled HIV Prevalence (95% Cl)
Overall 34,531 (88) 11.9% (10.9 to 12.9%)
Biological assay 32,007 (71) 10.7% (9.7 to 11.8%)
Self-report, untested or unknown status excluded from calculation 2,524 (17) 20.6% (14.5 to 26.8%)
Self-report, untested or unknown status assumed to be negative 3,109 (17) 13.3% (9.6 to 17.0%)
Biological assay, =50 participants in study 31,924 (66) 10.5% (9.4 to 11.5%)

doi:10.1371/journal.pone.0103549.t001

PLOS ONE | www.plosone.org

N =number of subjects; k=number of studies; 95% Cl=95% Confidence Interval.

July 2014 | Volume 9 | Issue 7 | 103549



>30%
>25t0 30%
>20t0 25%
>151020%
>10t0 15%
>510 10%
010 5% <
No data R -~

Global Burden of HIV among Men Who Engage in Transactional Sex

Figure 2. Pooled HIV prevalence by country among studies reporting biologically-confirmed HIV prevalence with a sample size of

=50 (N=66).
doi:10.1371/journal.pone.0103549.g002

Results

Of 20,193 titles and abstracts, 547 conference abstracts, and
165 surveillance reports, 446 titles and abstracts were selected for
further review, and a total of 88 articles, abstracts, or surveillance
reports representing 34,531 individuals in 30 countries were
included in the review. Of the 88 studies, 14 were in East Asia (all
of which were from China)[12,13,28-39], 16 in South Asia
[3,16,17,40-52], 15 in Southeast Asia [7,9,15,53-64], 11 in Latin
America [2,14,18,65-72], 9 in Sub-Saharan Africa [73-81], 9 in
Europe [8,10,82-88], and 14 in North America [1,5,89-99]. Of
these, 66 [1-3,7-9,12,14-17,28,29,31-39,41-51,53,55,57,59~
61,63-67,70-72,74-77,79-88,93-95,100] included a biological
HIV assay and had a sample size of =50, and thus were included
in the analyses, representing 31,924 men who engaged in
transactional sex with other men in 28 countries (Figure 1).

Table 1 shows the pooled HIV prevalence among men who
engaged in transactional sex by HIV measurement and sample
size. The HIV prevalence among men engaging in transactional
sex across all 88 studies was 11.9% (95% CI=10.9 to 12.9%).
Across 71 studies reporting biological assay-confirmed HIV
serostatus, including small samples, HIV prevalence was 10.7%
(95% CI 9.7 to 11.8%). Across 66 studies with biological assay and
restricted to studies with =50 participants, the pooled HIV
prevalence was 10.5% (95% CI 9.4% to 11.5%).

The pooled biological assay-confirmed HIV prevalence among
men who engaged in transactional sex by region, country, and
definition of transactional sex is presented in Table 2. By region,
the highest pooled HIV prevalence was in Sub-Saharan Africa
(31.5%, 95% CI 21.6 to 41.5%), followed by Latin America
(19.3%, 95% CI 15.5 to 23.1%), North America (16.6%, 95% CI
3.7 to 29.5%), and Southeast Asia (12.9%, 95% CI 8.8 to 17.0%).
The lowest prevalence region was South Asia (2.7%, 95% CI 1.7
to 3.6%). Figure 2 graphically depicts HIV prevalence by country.
Overall heterogeneity of the pooled estimates was high
(1% =2800.08). Begg’s test (P =0.002) and Egger’s test (P<<0.001)
indicated the possibility of publication bias, which could be due to
small studies or high heterogeneity. With the exception of South
Asia, these tests suggested no publication bias in analyses stratified
by geographic region.

PLOS ONE | www.plosone.org

Table 3 presents prevalence ratios for biological assay-con-
firmed HIV prevalence among men engaging in transactional sex
compared to the general population of males age 15 or older. The
pooled prevalence ratio (PR) for HIV infection for men who
engage in transactional sex compared to the general population of
men aged 15 and older was 20.7 (95% CI 16.8 to 25.5). The
regions with the highest PRs included East Asia (PR 51.3, 95% CI
38.5 to 68.2), Latin America (PR 35.0, 95% CI 27.5 to 44.7), and
Europe (PR 32.4, 95% CI 25.9 to 40.6). The overall heterogeneity
of the prevalence ratio estimates was high (I*=96.9%,
12 =2076.67). Begg’s test (P=0.18) and Egger’s test (P=0.89)
suggested no evidence of publication bias.

The distribution of studies reporting individual risk factors
related to HIV vulnerability by region is shown in Table 4.
Reporting of individual risk factors varied widely by type of risk
factor. The majority of studies reported UAS (77.3% among men
who engage in transactional sex); less than half of studies reported
substance use, injection drug use, and STI history or current
infection (43.2%, 43.2%, and 48.9% respectively). Few studies
reported depression (8.0%) or childhood sexual abuse (12.5%).
The only risk factor whose reporting differed significantly by
region among men who engaged in transactional sex was injection
drug use (P<<0.001), with most studies in North America including
injection drug use history as a risk behavior (78.6%), and few in
East Asia (7.1%) and Latin America (9.1%).

A single study reported HIV incidence, among men who engage
in transactional sex in Thailand, and found an incidence of 7.4 per
100 person-years (95% CI 4.7-11.1). [64].

Discussion

The burden of HIV infection is disproportionately high among
men who engage in transactional sex globally, with these men
having more than 20 times the prevalence of HIV infection as
compared to the general male population. These data underscore
the urgent global need to scale up access to quality HIV
prevention programs specific to this population. Previous system-
atic reviews have demonstrated a disproportionate burden of HIV
among female sex workers (FSW), transgender women, and MSM
as compared to the general population. [101-104] The findings of
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the current study indicate that men who engage in transactional
sex bear a similarly higher burden of HIV. Drivers of engagement
in transactional sex are multifaceted, and include drug use,
economic motivation, stigma, harassment and discrimination from

r
0.78

:Qe' 3 multiple sources and levels of influence, likely impact the health

3 ? and well-being (e.g., can lead to increased depression and lower

g |- self-acceptance) of men who engage in transactional sex and may

5 3 limit access to and uptake of HIV prevention and treatment
x E N services. [105] Moreover, resulting distress may reduce their
S| ability to uptake and incorporate HIV prevention counseling
T > o . . . . . . .
|z (o information and behavioral skills, leading to continued sexual risk.
E . Ensuring that this vulnerable population is included in strategic
g ol plans and resource allocation to address both structural and
; z |B individual levels of influence is essential to adequately curb the
2z la spread of HIV globally.

These results demonstrate a consistently disproportionate
burden of HIV globally among men who engage in transactional
sex as compared to men in the general population. Regions in
which the HIV epidemic is largely driven by sexual transmission
and concentrated among MSM had the largest disparities in the
burden of HIV. In Latin America, North America, and Europe,
regions in which the HIV epidemic is concentrated among MSM
[106], both absolute and relative measures of HIV burden among

HIV Prevalence (95%Cl)

Exchanged sex in last 12 months
7,445 (11) 8.4% (5.7 to 11.1%)

S men engaging in transactional sex were high. The absolute HIV
g prevalence in Latin America was nearly 20%, and was second only
8 to Sub-Saharan Africa. The regions with the third and fourth-
_ 3 highest HIV prevalence were North America and Europe,
= . . . . .
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[ . .. . .
s economically, and politically diverse, these data show a consis-
& tently higher burden of HIV among men who engage in
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~| g9 X . . L .
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v 3 -ug £ spread. Importantly, men who engage in transactional sex should
: %\: = g not be overlooked in national HIV prevention strategies in
£ I|2| gL countries of a wide range of economic development.
L > . .
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2 5} c> among men who engage in transactional sex, with an estimated
© . . .
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v lo| 83 P gaging
28 .
5 Sl g®1 [107,108] These penalties limit access to healthcare and HIV
%: a| N§ : prevention services among MSM, including men who engage in
a 3\: .g g transactional sex with other men, thereby increasing vulnerability
- ; s| 398 to HIV, and late entry into care leading to increased spread
o e £ 3 because of uncontrolled viremia (i.e. higher community viral load).
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. et g,§ k=3 who engage in transactional sex as compared to the general
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S £ <3 g population, with more than 50 times the risk of HIV infection.
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who sell sex to men as compared to MSM who do not sell sex.
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[109] This result demonstrates a need to enhance the HIV
prevention response among this population in China.
In an effort to report relevant data on those who do and do not

identify as a sex worker, we used a broad definition of

transactional sex in this meta-analysis, and included both male
sex workers (MSWs) who self-identify as sex workers and engage in
transactional sex regularly, as well as men who engage in
transactional sex occasionally and may not identify as such. Men
who engage in transactional sex more often or with more partners
may have a greater HIV risk as compared to those who exchange
sex less frequently. [2] Studies reported HIV prevalence by a

PLOS ONE | www.plosone.org

Table 3. Prevalence ratios comparing pooled HIV prevalence among men who engage in transactional sex to general population
men aged 15 and older.

HIV Prevalence’ Country-Wide HIV Prevalence Ratio?

N (k) (95%Cl) Prevalence, Males 15+ 2 (95% ClI)

East Asia (China) 7,221 (12) 4.1% (2.8 to 5.4%) 0.10% 73.4% 51.3 (38.5 to 68.2)
South Asia 14,453 (14) 2.7% (1.7 to 3.6%) 95.0% 12.3 (7.1 to 21.2)
Bangladesh 985 (1) 0.0% (0.0 to 0.0%) 0.0093% 5.5 (0.3 to 87.3)
India 2,211 (3) 11.8% (6.0 to 17.6%) 0.34% 34.4 (20.6 to 57.6)
Nepal 218 (2) 3.5% (1.0 to 5.9%) 0.46% 8.2 (42 to 16.2)
Pakistan 11,039 (9) 1.2% (0.6 to 1.7%) 0.11% 11.0 (6.1 to 19.8)
Southeast Asia 4,477 (12) 12.9% (8.8 to 17.0%) 83.9% 15.3 (12.6 to 18.5)
Indonesia 250 (1) 3.6% (1.3 to 5.9%) 0.24% 14.7 (7.7 to 27.9)
Laos 119 (1) 8.4% (3.4 to 13.4%) 0.25% 33.5 (18.5 to 60.7)
Thailand 3,201 (7) 17.5% (13.7 to 21.2%) 1.21% 14.4 (11.8 to 17.7)
Vietnam 907 (3) 6.8% (0.0 to 13.8%) 0.59% 12.7 (5.3 to 30.5)
Latin America 1,704 (9) 19.3% (15.5 to 23.1%) 83.1% 35.0 (27.5 to 44.7)
Argentina 170 (2) 11.2% (6.4 to 15.9%) 0.53% 21.2 (13.9 to 32.4)
Ecuador 76 (1) 19.7% (10.8 to 28.7%) 0.51% 39.0 (24.8 to 61.4)
El Salvador 156 (1) 19.2% (13.0 to 25.4%) 1.10% 17.5 (12.7 to 24.1)
Mexico 507 (2) 17.2% (12.0 to 22.5%) 0.42% 41.0 (30.2 to 55.8)
Peru 478 (2) 27.3% (20.2 to 34.4%) 0.56% 49.2 (37.9 to 63.9)
Uruguay 317 (1) 21.8% (17.2 to 26.3%) 0.55% 39.7 (32.2 to 49.0)
Sub-Saharan Africa 1,608 (7) 31.5% (21.6 to 41.5%) 97.7% 8.9 (5.4 to 14.5)
Cote d'lvoire 96 (1) 50.0% (40.0 to 60.0%) 2.56% 19.5 (16.0 to 23.8)
Kenya 1,290 (4) 33.2% (21.0 to 45.3%) 4.60% 6.9 (4.7 to 10.0)
Senegal 93 (1) 26.9 (17.9 to 35.9%) 0.69% 38.7 (27.7 to 54.1)
Uganda 129 (1) 14.2% (7.7 to 20.6%) 5.81% 24 (1.5 to 3.8)
Europe 1,854 (8) 12.2% (6.0 to 17.2%) 52.5% 32.4 (25.9 to 40.6)
Belgium 120 (1) 10.8% (5.3 to 16.4%) 0.23% 46.4 (27.8 to 77.6)
Czech Republic 230 (1) 0.9% (0.0 to 2.1%) 0.033% 26.5 (6.7 to 105.4)
Israel 53 (1) 5.7% (0.0 to 11.9%) 0.20% 27.7 (9.2 to 83.2)
Netherlands 99 (1) 11.1% (4.9 to 17.3%) 0.24% 46.3 (26.5 to 80.8)
Russia 50 (1) 18.0% (7.4 to 28.6%) 0.89% 20.3 (11.2 to 36.6)
Spain 666 (2) 14.2% (9.6 to 18.8%) 0.52% 27.6 (20.0 to 38.2)
United Kingdom 636 (1) 9.3% (7.0 to 11.5%) 0.23% 39.6 (31.1 to 50.5)
North America 607 (4) 16.6% (3.7 to 29.5%) 93.9% 24.6 (11.3 to 53.7)
United States 349 (2) 19.3% (8.0 to 30.6%) 0.77% 246 (13.3 to 45.3)
Canada 258 (2) 14.1% (0.0 to 38.4%) 0.38% 19.8 (0.67 to 581.5)
OVERALL 31,924 (66) 10.5% (9.4 to 11.5%) 96.9% 20.7 (16.8 to 25.5)
"Among studies confirming HIV infection with a biological assay and among studies reporting =50 participants;
2All prevalence ratios significant (P<<0.05) except for Bangladesh and Canada.
N =number of subjects; k=number of studies; I>=variation in pooled prevalence ratio due to heterogeneity; 95% Cl=95% Confidence Interval.
doi:10.1371/journal.pone.0103549.t003

variety of definitions and temporal periods in which participants
had engaged in transactional sex. An inherent difficulty in
assessing differences using these definitions is the degree to which
there is overlap among them. Individual studies may have lumped
“male sex workers” in the “ever exchange sex” category, which
could not be distinguished in this analysis and may have made the
results appear not to differ by strata. Reliance on self-report may
affect estimates, since sex work is highly stigmatized, so some
individuals in these studies may have engaged in it, but were
unwilling to disclose, or others might only have admitted a lesser
level of activity. Finally, the source of HIV infection in this
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population is not necessarily due to commercial partnerships,
which could mitigate the importance of definition of transactional
sex. This review was unable to analyze source of HIV infection.
However, in total, the results of this review point to the need for
standardized definitions of sex work and transactional sex,
including identification of reliable measures of engaging in
transactional sex and/or buying sex.

Consideration of individual-level risk factors that affect biolog-
ical and behavioral vulnerability to HIV is critically needed to
understand how HIV prevention interventions may best serve the
needs of this population. Studies reporting individual risk factors
such as unprotected anal sex (UAS) reported very different
definitions of UAS (i.e., with the last partner, any in the last 3
months, with commercial versus non-commercial partners), and as
such could not be meta-analyzed. While most studies reported
UAS among men who engaged in transactional sex, fewer than
half of studies reported STIs or substance use; very few studies
reported psychosocial factors such as depression and childhood
sexual abuse, which can have sequelae that lead to increased risk
for HIV. [6,110] Future studies should consider these syndemic
(i.e., co-occurring and potentially interacting) factors within
cultural contexts, and future prevention interventions should
consider specifically how these syndemic conditions increase
vulnerability to HIV and how prevention interventions can best
mitigate risk. Interestingly, there was a statistically significant
geographic difference in reporting injection drug use. Studies in
North America, Europe, and South Asia in particular were
significantly more likely to report injection drug use, whereas
studies in Latin America much less frequently reported injection
drug use. Given that engagement in transactional sex may be
driven by drug use, and injection drug use is a strong risk factor for
HIV, characterizing the degree of this behavior will be important
to better understand the epidemic. In addition, in general studies
less frequently reported risk factors for HIV infection among men
who engaged in transactional sex specifically as compared to
reporting among MSM overall. Some of this was likely driven by
the fact that many of these studies were primarily focused on
MSM, and reported transactional sex secondarily. Despite this, to
fully understand the dynamics of the HIV epidemic in this
population, a better characterization of factors that influence HIV
transmission among men who engage in transactional sex will be
necessary.

There are some limitations to consider in this analysis. The
pooled HIV prevalence estimates likely are biased by inherent
difficulties in accessing and sampling men who engage in
transactional sex. The degree of stigma, harassment and discrim-
mnation that this population faces in many contexts, which includes
physical threats and extreme punishments in some cases, may limit
research and surveillance of this key risk group in many global
settings. There were few studies from regions in which male-male
sexual behavior is illegal with very strong punishments. Sampling
strategies varied widely, and could have influenced the results. In
addition, it is likely that modality of meeting commercial partners
has changed over time, with an increasing reliance on the Internet
and mobile phones. Some evidence suggests that men who meet
commercial partners violence in the Internet have differential HIV
risk as compared to those who meet partners in physical venues
(i.e., street-based or other physical venues). [5] We were unable to
analyze HIV prevalence trends by partner-meeting modality, since
typically HIV estimates were not reported by venue. However,
attention should be given HIV prevention needs for men who
meet commercial partners via the Internet, as they may differ
substantially than those who meet partners in physical venues.

PLOS ONE | www.plosone.org
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Pooled HIV prevalence could be underestimated if lower-risk
individuals are more accessible and therefore more likely to be
included in research and surveillance. These results may also
have been affected by publication bias, which could result in
over- or underestimates of pooled HIV prevalence as well as
biased prevalence ratios. This study included only estimates that
have been published in the peer-reviewed scientific literature or
country-level surveillance data. Ultimately, the quality and
accuracy of the pooled estimates is limited by the quality and
accuracy of the data from which they arose. Restricting analyses
only to studies reporting biologically-confirmed HIV prevalence
with sample sizes of greater than 50 likely improves the quality
and generalizability of these data. We used general population
HIV prevalence among men as the comparison group as
opposed to HIV prevalence among MSM, due to the lack of
systematic surveillance of HIV among MSM which precluded
comparable comparison. Furthermore, men who engage in
transactional sex may be included in general population
estimates, which could bias the results of corresponding
prevalence ratios. Despite these limitations, this study presents
the first comprehensive global overview of the current status of
literature relating to the HIV epidemic among men who engage
in transactional sex with other men, providing important
evidence for the urgent need to scale up HIV prevention
interventions among this group.

This study demonstrates a consistent elevation in HIV burden
among men who engage in transactional sex globally in
comparison with men in the general population. An understanding
of populations of individuals who engage in transactional sex
would be improved by routinely asking about transactional sex
history in surveillance studies in diverse settings, which would
allow for better monitoring of and response to the epidemic. The
results of this study provide a macroscopic view of the state of the
literature on this population, and demonstrate a need for
additional studies worldwide, and in particular demonstrates gaps
in knowledge in regions where MSM behavior is more highly
stigmatized. This study also underscores the need for development
of structural interventions, including economic interventions that
may reduce reliance on income from transactional sex, as well as
individual-level interventions such as increased access to substance
use treatment. While drivers of the HIV epidemic differ
geographically within countries and regions, the disproportionate
burden of HIV shouldered by this population clearly demonstrates
a need for a multisectoral response to increase efforts in HIV
surveillance, research, and prevention, as well as increased
allocation of resources for such a response, in this highly
vulnerable yet understudied group.

Ethics Statement

An ethics statement was not required for this work.

Supporting Information

Table S1 Modified GRADE table describing quality of
included studies.
(DOCX)

Checklist S1 PRISMA Checklist.
(DOCX)

Protocol S1 Study protocol.
(PDE)

July 2014 | Volume 9 | Issue 7 | 103549



Author Contributions

Conceived and designed the experiments: CEO AGPB SLR TB KHM
MJM. Performed the experiments: CEO AGPB SLR JM. Analyzed the

References

1.

&2

Bacon O, Lum P, Hahn J, Evans J, Davidson P, et al. (2006) Commercial Sex
Work and Risk of HIV Infection Among Young Drug-Injecting Men Who
Have Sex With Men in San Francisco. Sexually Transmitted Diseases 33: 228
234. doi:10.1097/01.0lq.0000204914.91923.ad.

. Lama JR, Lucchetti A, Suarez L, Laguna-Torres A, Guanira JV, et al. (2006)

Association of Herpes Simplex Virus Type 2 Infection and Syphilis with
Human Immunodeficiency Virus Infection among Men Who Have Sex with
Men in Peru. JID 194: 1459-1466.

. Brahmam GN, Kodavalla V, Rajkumar H, Rachakulla HK, Kalllam S, et al.

(2008) Sexual practices, HIV and sexually transmitted infections among self-
identified men who have sex with men in four high HIV prevalence states of
India. AIDS 22: S45-S57.

. Prestage G, Jin I, Bavinton B, Hurley M (2014) Sex Workers and Their Clients

Among Australian Gay and Bisexual Men. AIDS Behav. doi:10.1007/510461-
014-0755-6.

. Mimiaga MJ, Reisner SL, Tinsley JP, Mayer KH, Safren SA (2008) Street

Workers and Internet Escorts: Contextual and Psychosocial Factors Surround-
ing HIV Risk Behavior among Men Who Engage in Sex Work with Other
Men. Journal of Urban Health: Bulletin of the New York Academy of Medicine
86: 54-66. doi:10.1007/511524-008-9316-5.

. Biello KB, Colby D, Closson E, Mimiaga MJ (2013) The Syndemic Condition

of Psychosocial Problems and HIV Risk Among Male Sex Workers in Ho Chi
Minh City, Vietham. AIDS Behav. doi:10.1007/510461-013-0632-8.

. Guadamuz T, Kunawararak P, Beyrer C, Pumpaisanchai J, Wei C, et al.

(2010) HIV prevalence, sexual and behavioral correlates among Shan, Hill
tribe, and Thai male sex workers in Northern Thailand. AIDS Care 22: 597—
605. doi:10.1080/09540120903280935.

. Sethi G (2006) HIV, sexually transmitted infections, and risk behaviours in

male sex workers in London over a 10 year period. Sexually Transmitted
Infections 82: 359-363. doi:10.1136/5ti.2005.019257.

Pisani E (2004) HIV, syphilis infection, and sexual practices among
transgenders, male sex workers, and other men who have sex with men in
Jakarta, Indonesia. Sexually Transmitted Infections 80: 536-540. doi:10.1136/
5t1.2003.007500.

. Ballester R, Salmerén P, Gil MD, Gomez S (2011) Sexual Risk Behaviors for

HIV Infection in Spanish Male Sex Workers: Differences According to
Educational Level, Country of Origin and Sexual Orientation. AIDS Behav 16:
960-968. doi:10.1007/510461-011-9964-4.

. Harcourt C (2005) The many faces of sex work. Sexually Transmitted

Infections 81: 201-206. doi:10.1136/5ti.2004.012468.

. Cai WD, Zhao J, Zhao JK, Raymond HF, Feng Y]J, et al. (2010) HIV

prevalence and related risk factors among male sex workers in Shenzhen,
China: results from a time-location sampling survey. Sexually Transmitted

Infections 86: 15-20. doi:10.1136/5ti.2009.037440.

. Wong FY, Huang 7], He N, Smith BD, Ding Y, et al. (2008) HIV risks among

gay- and non-gay-identified migrant money boys in Shanghai, China. AIDS
Care 20: 170-180. doi:10.1080/09540120701534707.

. Gayet C, Magis-Rodriguez C, Fernandez AC, Donna S, Ramirez-Aranda J,

et al. (n.d) Men who sell sex in urban Mexico: HIV prevalence, sexual
practices, and condom use - results from a biological and behavioral
surveillance.

. Toledo CA, Varangrat A, Wimolsate W, Chemnasiri T, Phanuphak P, et al.

(2010) Examining HIV infection among male sex workers in Bangkok,
Thailand: A comparison of participants recruited at entertainment and street
venues. AIDS Education and Prevention 22: 299-311.

. Bokhari A, Nizamani NM, Jackson DJ, Rehan NE, Rahman M, et al. (2007)

HIV risk in Karachi and Lahore, Pakistan: an emerging epidemic in injecting
and commercial sex networks. International Journal of STD & AIDS 18: 486—
492. doi:10.1258/095646207781147201.

. Shaw SY, Emmanuel F, Adrien A, Holte-Mckenzie M, Archibald CP, et al.

(2011) The descriptive epidemiology of male sex workers in Pakistan: a
biological and behavioural examination. Sexually Transmitted Infections 87:

73-80. doi:10.1136/5ti.2009.041335.

. Prado Cortez FC, Boer DP, Baltieri DA (2011) A Psychosocial Study of Male-

to-Female Transgendered and Male Hustler Sex Workers in Sao Paulo, Brazil.

Arch Sex Behav 40: 1223-1231. doi:10.1007/510508-011-9776-7.

. Tun W, de Mello M, Pinho A, Chinaglia M, Diaz ] (2008) Sexual risk

behaviours and HIV seroprevalence among male sex workers who have sex
with men and non-sex workers in Campinas, Brazil. Sexually Transmitted
Infections 84: 455-457. doi:10.1136/5ti.2008.031336.

. Chariyalertsak S, Kosachunhanan N, Saokhieo P, Songsupa R, Wongthanee

A, et al. (2011) HIV Incidence, Risk Factors, and Motivation for Biomedical
Intervention among Gay, Bisexual Men, and Transgender Persons in Northern
Thailand. PLoS ONE 6: ¢24295. doi:10.1371/journal.pone.0024295.t004.

PLOS ONE | www.plosone.org

10

Global Burden of HIV among Men Who Engage in Transactional Sex

data: CEO AGPB SLR JM TB KHM MJM. Contributed reagents/
materials/analysis tools: TB KHM MJM. Wrote the paper: CEO AGPB
SLR JM TB KHM MJM.

21.

23.

24.

25.

26.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

44,

Reza-Paul S, Beattie T, Pasha A, Venugopal MS, Ramesh BM, et al. (2008)
High HIV prevalence among male sex workers in Mysore, India — need for
integrating care and support with prevention.

. DerSimonian R, Laird N (1986) Meta-Analysis in Clinical Trials*. Controlled

Clinical Trials 7: 177-188.

Egger M, Smith GD, Schneider M, Minder C (1997) Bias in meta-analysis
detected by a simple, graphical test. BM]J 315: 629.

Begg CB (1994) Operating Characteristics of a Rank Correlation Test for
Publication Bias. Biometrics 50: 1088-1101.

Oldenburg CE, Birnighausen T, Harling G, Mimiaga MJ, Mayer KH (2013)
Adherence to Post-Exposure Prophylaxis for Non-forcible Sexual Exposure to
HIV: A Systematic Review and Meta-Analysis. AIDS Behav. doi:10.1007/
510461-013-0567-0.

Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, et al. (2011) GRADE
guidelines: 1. Introduction-GRADE evidence profiles and summary of findings
tables. Journal of Clinical Epidemiology 64: 383-394. doi:10.1016/j.jcli-
nepi.2010.04.026.

. Global Report: UNAIDS Report on the Global AIDS Epidemic: 2010 (2010)

Global Report: UNAIDS Report on the Global AIDS Epidemic: 2010. UN

Joint Programme on HIV/AIDS.

Cheng WB, Zhong I, Wen F, Gao K, Liu JW, et al. (2010) [Investigation of
HIV and syphilis infection and AIDS-related behaviors among money boys, in
Guangzhou, China]. Zhonghua Yu Fang Yi Xue Za Zhi. 5 pp.

Ngo TD, Laeyendecker O, Li C, Tai H, Cui M, et al. (2008) Herpes simplex
virus type 2 infection among commercial sex workers in Kunming, Yunnan
Province, China. International Journal of STD & AIDS 19: 694-697.
doi:10.1258/1jsa.2008.008072.

He N, Wong FY, Huang Z], Ding Y, Fu C, et al. (2007) HIV risks among two
types of male migrants in Shanghai, China: money boys vs. general male
migrants. AIDS 21: S73-S79.

Feng L, Ding X, Lu R, Liu J, Sy A, et al. (2009) High HIV Prevalence Detected
in 2006 and 2007 Among Men Who Have Sex With Men in China’s Largest
Municipality: An Alarming Epidemic in Chongqing, China. J Acquir Immune
Defic Syndr 52: 79-85.

Wu Z, Xu J, Liu E, Mao Y, Xiao Y, et al. (2013) HIV and Syphilis Prevalence
Among Men Who Have Sex With Men: A Cross-Sectional Survey of 61 Cities
in China. Clinical Infectious Diseases 57: 298-309. doi:10.1093/cid/cit210.
Tao X, Gai R, Zhang N, Zheng W, Zhang X, et al. (2010) HIV infection and
mental health of “money boys”: A pilot study in Shandong Province, China.
Southeast Asian J Trop Med Public Health 41: 358-368.

Ruan S, Yang H, Zhu Y, Ma Y, Li J, et al. (2008) HIV Prevalence and
Correlates of Unprotected Anal Intercourse Among Men Who Have Sex with
Men, Jinan, China. AIDS Behav 12: 469-475. doi:10.1007/5s10461-008-9361-
9

Liu S, Zhao J, Rou K, Chen L, Cai W, et al. (2011) A Survey of Condom Use
Behaviors and HIV/STI Prevalence Among Venue-Based Money Boys in
Shenzhen, China. AIDS Behav 16: 835-846. doi:10.1007/s10461-011-9978-y.
Zhang L, Ding X, Lu R, Feng L, Li X, et al. (2012) Predictors of HIV and
Syphilis among Men Who Have Sex with Men in a Chinese Metropolitan City:
Comparison of Risks among Students and Non-Students. PLoS ONE 7:
€37211. doi:10.1371/journal.pone.0037211.t002.

Zhao J, Cai W-D, Gan Y-X, Zhang Y, Yang Z-R, et al. (2012) A Comparison
of HIV Infection and Related Risk Factors Between Money Boys and
Noncommercial Men Who Have Sex With Men in Shenzhen, China. Sexually
Transmitted Diseases 39: 942-948. doi:10.1097/OLQ.0b013e31826{356f.

Yu BN, Wang XA, Yu I, Wang J, Blanchard JF (2011) An exploratory survey
of male sex workers and HIV risk in an urban area of Southwest China.
Xiao Y, Sun J, Li C, Lu F, Allen KL, et al. (2010) Prevalence and Correlates of
HIV and Syphilis Infections Among Men Who Have Sex With Men in Seven
Provinces in China With Historically Low HIV Prevalence. J Acquir Immune
Defic Syndr 53: S66-S73.

Gupta A, Mehta S, Godbole SV, Sahay S, Walshe L, et al. (2006) Same-Sex
Behavior and High Rates of HIV Among Men Attending Sexually Transmitted
Infection Clinics in Pune, India (1993-2002). J Acquir Immune Defic Syndr
43: 483-490.

Altaf A, Emannuel F, Archibald CP, Baloch CR, Uzma Q (2006) Behavioral
characteristics of male and eunuch (hijra) sex workers in Karachi, Pakistan.
Altaf A (2008) Explosive expansion of HIV and associated risk factors among
male and hijra sex workers in Sindh, Pakistan 1-190.

. Chan PA, Khan OA (2007) Risk factors for HIV infection in Males who have

Sex with Males (MSM) in Bangladesh. BMC Public Health 7: 153.
doi:10.1186/1471-2458-7-153.

Hawkes S, Collumbien M, Platt L, Lalji N, Rizvi N, et al. (2009) HIV and other
sexually transmitted infections among men, transgenders and women selling
sex in two cities in Pakistan: a cross-sectional prevalence survey. Sexually
Transmitted Infections 85: 1i8iil6. doi:10.1136/5ti.2008.033910.

July 2014 | Volume 9 | Issue 7 | 103549



45.

46.

47.

48.

49.

50.

51,

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

67.

68.

Hernandez AL, Lindan CP, Mathur M, Ekstrand M, Madhivanan P, et al.
(2006) Sexual Behavior Among Men Who have Sex with Women, Men, and
Hijras in Mumbai, India-Multiple Sexual Risks. AIDS Behav 10: 5-16.
doi:10.1007/510461-006-9129-z.

Integrated Bio-behavioral Survey (IBBS) among Men who have Sex with
Menin the Kathmandu Valley —2007 (2008) Integrated Bio-behavioral Survey
(IBBS) among Men who have Sex with Menin the Kathmandu Valley —2007:
1-101.

Integrated Bio-behavioral Survey (IBBS) among MSM Population in
Kathmandu Valley (2005) Integrated Bio-behavioral Survey (IBBS) among
MSM Population in Kathmandu Valley. Center for Research on Environment
Health and Population Activities: 1-97.

HIV Second Generation Surveillance in Pakistan: National Report Round 1
(2005) HIV Second Generation Surveillance in Pakistan: National Report
Round 1. National AIDS Control Program: 1-89.

HIV Second Generation Surveillance in Pakistan: National Report Round III
(2008) HIV Second Generation Surveillance in Pakistan: National Report
Round III. National AIDS Control Program: 1-87.

HIV Second Generation Surveillance in Pakistan - National report Round IV
2011 (2011) HIV Second Generation Surveillance in Pakistan - National report
Round IV 2011. National AIDS Control Program: 1-120.

Saleem NH, Adrien A, Razaque A (2008) Risky sexual behavior, knowledge of
sexually transmitted infections and treatment utilization among a vulnerable
population in Rawalpindi, Pakistan. Southeast Asian J Trop Med Public
Health 39: 642-648.

Shinde S, Setia MS, Row-Kavi A, Anand V, Jerajani H (2009) Male sex
workers: Are we ignoring a risk group in Mumbai, India? Indian J Deramtol
Venerol Leprop 75: 41-46.

Chemnasiri T, Netwong T, Visarutratana S, Varangrat A, Li A, et al. (2010)
Inconsistent condom use among young men who have sex with men, male sex
workers, and transgenders in Thailand. AIDS Education and Prevention 22:

100-109.

. Clatts MC, Gian LM, Goldsamt LA, Yi H (2007) Male sex work and HIV risk

among young heroin users in Hanoi, Vietham. Sex Health 4: 261-267.
Colby D, Minh TT, Toan TT (2008) Down on the farm: homosexual
behaviour, HIV risk and HIV prevalence in rural communities in Khanh Hoa
province, Vietham. Sexually Transmitted Infections 84: 439-443. doi:10.1136/
5t..2008.031294.

Colby D, Trang N, Lan H, Thien DD (2010) HIV risk and access to prevention
services among male sex workers in Ho Chi Minh City, Vietnam.

Colby D, Trang NNN, Lan HTX, Nguyen T, Thien DD, et al. (2012)
Prevalence of sexually transmitted diseases, HIV, and hepatitis among male sex
workers in Ho Chi Minh City, Vietnam. International Journal of Infectious
Diseases 16: €332. doi:10.1016/}.ijid.2012.05.388.

Hoang TV, Tuan NA, Mills SJ, Tung ND, Thang BD, et al. (2006) Results
from the HIV/STI integrated biological and behavioral surveillance (IBBS) in
Vietnam: 2005-2006.

Kladsawad K (2008) Results of the 3rd round of surveillance of HIV infection
and risk behavior in populations of men who have sex with men in Thailand.
Li A, Varangrat A, Wimonsate W, Chemnasiri T, Sinthuwattanawibool C, et
al. (2008) Sexual Behavior and Risk Factors for HIV Infection Among
Homosexual and Bisexual Men in Thailand. AIDS Behav 13: 318-327.
doi:10.1007/510461-008-9448-3.

HIV Prevalence Among Populations of Men Who Have Sex with Men —
Thailand, 2003 and 2005 (2005) HIV Prevalence Among Populations of Men
Who Have Sex with Men — Thailand, 2003 and 2005. MMWR Recomm Rep
55: 844-848.

Nguyen TA, Nguyen HT, Le GT, Detels R (2007) Prevalence and Risk Factors
Associated with HIV Infection Among Men Having Sex with Men in Ho Chi
Minh City, Vietham. AIDS Behav 12: 476-482. doi:10.1007/510461-007-
9267-y.

Sheridan S, Phimphachanh C, Chanlivong N, Manivong S, Khamsyvolsvong
S, et al. (2009) HIV prevalence and risk behaviour among men who have sex
with men in Vientiane Capital, Lao People’s Democratic Republic, 2007.
AIDS 23: 409-414. doi:10.1097/QAD.0b013e32831ef510.

van Griensven F, Thienkrua W, McNicholl J, Wimonsate W, Chaikummao S,
et al. (2013) Evidence of an explosive epidemic of HIV infection in a cohort of
men who have sex with men in Thailand. AIDS 27: 825-832. doi:10.1097/
QAD.0b013e32835c546¢.

Creswell J, Guardado ME, Lee J, Nieto Al, Kim AA, et al. (2012) HIV and STI
control in El Salvador: results from an integrated behavioural survey among
men who have sex with men. Sexually Transmitted Infections 88: 633-638.
doi:10.1136/sextrans-2012-050521.

. Jacobson JO, Sanchez-Gomez A, Montoya O, Soria E, Tarupi W, et al. (2013)

A Continuing HIV Epidemic and Differential Patterns of HIV-STI Risk
among MSM in Quito, Ecuador: An Urgent Need to Scale Up HIV Testing
and Prevention. AIDS Behav. doi:10.1007/s10461-013-0478-0.

Magis C, Campos P, Soler C, Morales S, Gayet C, et al. (n.d.) HIV prevalence
and factors associated with the possession of condoms among male sex workers
in two cities: Guadalajara and Mexico City, Mexico.

Montano SM, Sanchez JL, Laguna-Torres A, Cuchi P, Avila MM, et al. (2005)
Prevalences, Genotypes, and Risk Factors for HIV Transmission in South
America: 1-8.

PLOS ONE | www.plosone.org

1

Global Burden of HIV among Men Who Engage in Transactional Sex

69.

70.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

88.

89.

90.

91.

92.

Schuelter-Trevisol F, Custodio G, Barreto da Silva AC, de Oliveira MB,
Wolfart A, et al. (2013) HIV, hepatitis B and C, and syphilis prevalence and
coinfection among sex workers in Southern Brazil. Revista da Sociedade
Brasileira de Medicina Tropical 46: 493-497. doi:10.1590/0037-8682-1364-
2013.

Ramos FarA as dos MAS, Garcia MN, Reynaga E, Romero M, Vaulet MLG,
et al. (2011) First report on sexually transmitted infections among trans (male to
female transvestites, transsexuals, or transgender) and male sex workers in
Argentina: high HIV, HPV, HBV, and syphilis prevalence. International
Journal of Infectious Diseases 15: €635-e640. doi:10.1016/j.4jid.2011.05.007.

. Konda KA, Clark JL, Segura E, Salvatierra J, Galea J, et al. (2008) Male sex

workers among men who have sex with men in Lima, Peru.

. Segura M, Estani SS, Marone R, Bautista CT, Pando MA, et al. (2007) Buenos

Aires Cohort of Men Who Have Sex with Men: Prevalence, Incidence, Risk
Factors, and Molecular Genotyping of HIV Type 1. AIDS Research and
Human Retroviruses 23: 1322-1329. doi:10.1089/2aid.2007.0063.

. Baral S, Burrell E, Scheibe A, Ben Brown, Beyrer C, et al. (2011) HIV Risk and

Associations of HIV Infection amongmen who have sex with men in Peri-
Urban CapeTown, South Africa. BMC Public Health 11: 766. doi:10.1186/
1471-2458-11-766.

Gakii G, Kimani J, Gelmon L, Izulla P, Swop Clinic SS (2010) Male sex
workers who have sex with men (MSM-SW): marginalized and high risk
population with poor access to STI/HIV health services in Nairobi, Kenya
AIDS 2010 - XVIII International AIDS Conference.

Hladik W, Barker J, Ssenkusu JM, Opio A, Tappero JW, et al. (2012) HIV
Infection among Men Who Have Sex with Men in Kampala, Uganda-A
Respondent Driven Sampling Survey. PLoS ONE 7: €38143. doi:10.1371/
journal.pone.0038143.t003.

McKinnon L, Gakii G, Juno J, Izulla P, Munyao J, et al. (2013) High HIV
prevalence, incidence and diverse sexual practices in a cohort of male sex
workers in Nairobi, Kenya.

Muraguri N, Tun W, Okal J, Broz D, Raymond HF, et al. (2012) Burden of
HIV and sexual behavior among men who have sex with men and male sex
workers in Nairobi, Kenya.

Pitpitan EV, Kalichman SC, Eaton LA, Watt MH, Sikkema KJ, et al. (2013)
Men (and Women) as “Sellers” of Sex in Alcohol-Serving Venues in Cape
Town, South Africa. Prev Sci. doi:10.1007/s11121-013-0381-y.

Vuylsteke B, Semde G, Sika L, Crucitti T, Ettiegne Traore V, et al. (2012)
High prevalence of HIV and sexually transmitted infections among male sex
workers in Abidjan, Cote d’Ivoire: need for services tailored to their needs.
Sexually Transmitted Infections 88: 288-293. doi:10.1136/sextrans-2011-
050276.

Wade AS, Kane CT, Diallo PAN, Diop AK, Gueye K, et al. (2005) HIV
infection and sexually transmitted infections among men who have sex with
men in Senegal. AIDS 19: 2133-2140.

van der Elst EM, Okuku HS, Nakamya P, Muhaari A, Davies A, et al. (2009) Is
Audio Computer-Assisted Self-Interview (ACASI) Useful in Risk Behaviour
Assessment of Female and Male Sex Workers, Mombasa, Kenya? PLoS ONE
4: €5340. doi:10.1371/journal.pone.0005340.t004.

Baral S, Kizub D, Masenior NF, Peryskina A, Stachowiak J, et al. (2010) Male
sex workers in Moscow, Russia: a pilot study of demographics, substance use
patterns, and prevalence of HIV-1 and sexually transmitted infections. AIDS
Care 22: 112-118. doi:10.1080/09540120903012551.

Belza MJ (2005) Risk of HIV infection among male sex workers in Spain.
Sexually Transmitted Infections 81: 85-88. doi:10.1136/5ti.2003.008649.
Bruckova M, Bautista CT, Graham RR, Maly M, Vandasova J, et al. (2006)
HIV infection among commercial sex workers and injecting drug users in the
Czech Republic. Am J Trop Med Hyg 75: 1017-1020.

Cuypers WJ, Nickamp AM, Keesmekers R, Spauwen L, Hollman D, et al.
(2011) P1-S2.11 High prevalence of HIV, other sexually transmitted infections
and risk profile in male commercial sex workers who have sex with men in the
Netherlands. Sexually Transmitted Infections 87: A127-A127. doi:10.1136/
sextrans-2011-050108.68.

Leuridan E, Wouters K, Stalpaert M, Van Damme P (2005) Male sex workers
in Antwerp, Belgium: a descriptive study. International Journal of STD &
AIDS 16: 744-748. doi:10.1258/095646205774763072.

. Mor Z (2012) Knowledge, attitudes, sexual practices and STI/HIV prevalence

in male sex workers and other men who have sex in Tel Aviv, Israel: a cross-
sectional study. Sex Transm Infect 88: 574-580. doi:10.1136/sextrans-2011.
Del Romero Guerrero J, Mengel M, Rodriguez-Martin C, Ballesteros Martin J,
Clavo Escribano P, et al. (2011) HIV prevalence in male and transsexual sex
workers in Madrid, Spain.

Bimbi DS, Parsons JT (2005) Barebacking Among Internet Based Male Sex
Workers. Journal of Gay & Lesbian Psychotherapy 9: 85-105. doi:10.1300/
J236v09n03_06.

Burnette ML, Lucas E, llgen M, Frayne SM, Mayo ], et al. (2008) Prevalence
and Health Correlates of Prostitution Among Patients Entering Treatment for
Substance Use Disorders. Arch Gen Psychiatry 65: 337-344.

Cohan D (2006) Sex worker health: San Francisco style. Sexually Transmitted
Infections 82: 418-422. doi:10.1136/5t1.2006.020628.

Fujimoto K, Williams ML, Ross MW (2013) Venue-Based Affiliation Networks
and HIV Risk-Taking Behavior Among Male Sex Workers. Sexually
Transmitted Diseases 40: 453-458. doi:10.1097/OLQ,0b013¢31829186¢5.

July 2014 | Volume 9 | Issue 7 | 103549



93.

94.

96.

97.

98.

99.

100.

101.

102.

Haley N (2004) HIV risk profile of male street youth involved in survival sex.
Sexually Transmitted Infections 80: 526-530. doi:10.1136/5t1.2004.010728.
Kral AH (2005) HIV Prevalence and Risk Behaviors Among Men Who Have
Sex with Men and Inject Drugs in San Francisco. Journal of Urban Health:
Bulletin of the New York Academy of Medicine 82: i43-i50. doi:10.1093/
jurban/jti023.

. Kuyper LM (2004) Factors associated with sex trade involvement among male

participants in a prospective study of injection drug users. Sexually Transmitted
Infections 80: 531-535. doi:10.1136/5ti.2004.011106.

Smith MD, Seal DW (2008) Sexual Behavior, Mental Health, Substance Use,
and HIV Risk Among Agency-Based Male Escorts in a Small U.S. City.
International Journal of Sexual Health 19: 27-39. doi:10.1300/
J514v19n04_04.

Timpson SC, Ross MW, Williams ML, Atkinson J (2007) Characteristics, Drug
Use, and Sex Partners of a Sample of Male Sex Workers. Am J Drug Alcohol
Abuse 33: 63-69. doi:10.1080/00952990601082670.

Williams ML, Bowen AM, Timpson SC, Ross MW, Atkinson JS (2006) HIV
prevention and street-based male sex workers: an evaluation of brief
interventions. AIDS Education and Prevention 18: 204-215.

Washington TA, Meyer-Adams N (2010) HIV Prevention Needs of Sex-
Trading Injection Drug-Using Black Men Who Have Sex With Both Men and
Women. American Journal of Men’s Health 4: 104-110. doi:10.1177/
1557988308330249.

Hoang TV, Tuan NA, Vi LNL, Mills SJ, Ha TTT, et al. (2009) Results from
the HIV/STI integrated biological and behavioral surveillance (IBBS) in
Vietnam - Round II 2009.

Baral S, Beyrer C, Muessig K, Poteat T, Wirtz AL, et al. (2012) Burden of HIV
among female sex workers in low-income and middle-income countries: a
systematic review and meta-analysis. The Lancet Infectious Diseases 12: 538~
549. doi:10.1016/51473-3099(12)70066-X.

Baral S, Sifakis F, Cleghorn F, Beyrer C (2007) Elevated risk for HIV infection
among men who have sex with men in low- and middle-income countries

PLOS ONE | www.plosone.org

12

Global Burden of HIV among Men Who Engage in Transactional Sex

103.

104.

105.

106.

107.

108.

109.

110.

2000-2006: A systematic review. PLoS Medicine 4: e339. doi:10.1371/
journal.pmed.

Operario D, Soma T, Underhill K (2008) Sex Work and HIV Status Among
Transgender Women: Systematic Review and Meta-Analysis. J Acquir
Immune Defic Syndr 48: 97-103.

Baral S, Poteat T, Stromdahl S, Wirtz AL, Guadamuz T, et al. (2013)
Worldwide burden of HIV in transgender women: a systematic review and
meta-analysis. The Lancet Infectious Diseases 13: 214-222. doi:10.1016/
S1473-3099(12)70315-8.

Baral S, Logie CH, Grosso A, Wirtz AL, Beyrer C (2013) Modified social
ecological model: a tool to guide the assessment of the risks and risk contexts of
HIV epidemics. BMC Public Health 13: 1-1. doi:10.1186/1471-2458-13-482.
Beyrer C, Baral SD, van Griensven F, Goodreau SM, Chariyalertsak S, et al.
(2012) HIV in men who have sex with men 1: Global epidemiology of HIV
infection in men who have sex with men. The Lancet 380: 367-377.
doi:10.1016/50140-6736(12)60821-6.

Semugoma P, Beyrer C, Baral S (2012) Assessing the effects of anti-
homosexuality legislation in Uganda on HIV prevention, treatment, and care
services. SAHARA-J: Journal of Social Aspects of HIV/AIDS 9: 173-176.
doi:10.1080/17290376.2012.744177.

Fay H, Baral SD, Trapence G, Motimedi F, Umar E, et al. (2010) Stigma,
Health Care Access, and HIV Knowledge Among Men Who Have Sex With
Men in Malawi, Namibia, and Botswana. AIDS Behav 15: 1088-1097.
doi:10.1007/510461-010-9861-2.

Chow EPF, Iu KI, Fu X, Wilson DP, Zhang L (2012) HIV and Sexually
Transmissible Infections among Money Boys in China: A Data Synthesis and
Meta-Analysis. PLoS ONE 7: ¢48025. doi:10.1371/journal.-
pone.0048025.5004.

Mimiaga M]J, Biello KB, Sivasubramanian M, Mayer KH, Anand VR, et al.
(2013) Psychosocial risk factors for HIV sexual risk among Indian men who
have sex with men. AIDS Care 25: 1109-1113. doi:10.1080/
09540121.2012.749340.

July 2014 | Volume 9 | Issue 7 | 103549



