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Abstract There is little data on the burden of HIV and

other infections that affect male sex workers (MSW) in

Vietnam. We conducted behavioral and biological sexual

health surveys with 300 MSW in Ho Chi Minh City.

Generalized estimating equation models were built to

assess factors associated with HIV, hepatitis C, and other

sexually transmitted infections (STI). Of 300 MSW, 19

(6.3 %) were diagnosed seropositive for HIV, 11 (3.7 %)

had hepatitis C, and 26 (8.7 %) had at least one prevalent

STI. In a multivariable model, opiate use was significantly

associated with HIV infection (aOR 6.46, 95 % CI 1.28–

32.7) and hepatitis C (aOR = 19.6, 95 % CI 2.35–163.6).

Alcohol dependency was associated with increased odds of

hepatitis C (aOR = 4.79, 95 % CI 1.02–22.5) and

decreased odds of other STI (aOR = 0.30, 95 % CI 0.10–

0.97). These findings suggest that MSW in Vietnam would

benefit from regular HIV and STI testing, as well as linkage

to care and substance use rehabilitation services.

Keywords HIV · Hepatitis C · Prevalence · Male sex

work · Vietnam

Introduction

Men who exchange sex for money, drugs, goods, or other

items of value (male sex workers; MSW) are at heightened

risk of HIV infection globally compared to men in the

general population [1]. In Vietnam, the HIV epidemic is

concentrated in key populations including people who

inject drugs (PWID) female sex workers (FSW), and men

who have sex with men (MSM), including MSW [2, 3].

Individual-level [4], interpersonal (such as stigma [5] and

sex work), and structural-level (such as the legal and social

environments [6] ) factors influence HIV risk among

Vietnamese MSW. In Ho Chi Minh City, MSW are a

marginalized population who may not have access to HIV

prevention education and interventions. Previous work

with this population has demonstrated suboptimal HIV

testing practices and inaccurate self-perception of HIV risk

[7, 8], demonstrating a need for a better education and HIV

prevention programming for this high-risk group.

National surveillance reports have documented an

increase in HIV prevalence among MSM and MSW

between 2006 and 2009 in Ho Chi Minh City [2, 3].

However, few studies have described factors associated

with HIV infection in MSW and little data exist on sero-

prevalence of HIV in this population outside of national
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surveillance efforts. MSW may also be at high risk of

sexually transmitted infections (STI), which may further

predispose individuals to acquiring HIV infection. In

addition, the HIV epidemic in Vietnam is highly concen-

trated among PWID [3], and it is possible that MSW who

also inject drugs may have further elevated HIV risk, as

well as risk for hepatitis C infection or HIV/hepatitis C co-

infection. Furthermore, these risks may cluster within

networks of MSW. For example, in other contexts sub-

stance use and condom use behaviors have been shown to

cluster according to the venues in which MSW meet their

clients (i.e., street-based versus indoor sex work) [9–11].

In order to design effective HIV prevention interven-

tions for MSW, it is essential to have a better

understanding of the current state of risk behavior and

epidemiology, including prevalence of STI and co-infec-

tion with hepatitis C. Identifying factors associated with

HIV, hepatitis C, and other STI, and how prevalence of

these infections varies by client-meeting networks, could

help to inform the development of HIV prevention inter-

ventions that are specific to these risk environments. The

purpose of this study was to assess the prevalence of HIV,

hepatitis C, and STI in a diverse population of MSW in Ho

Chi Minh City and to determine factors associated with

these infections.

Methods

Participants and Procedures

In December 2010, a cross-sectional survey was conducted

with 300 MSW in Ho Chi Minh City (HCMC). Inclusion

criteria for the study were: (1) 15 years of age or older at

the time of the study; (2) born biologically male (regardless

of current gender expression); (3) Vietnamese citizen, and

(4) exchanged sex for money at least once in the previous

month. The survey included structured questions on

demographic information, sexual risk behaviors, experi-

ence with sex work, and psychosocial factors. Complete

methods for the study have been previously reported [4]. In

brief, participants were recruited for the survey via peer

health educators from the Life Centre using venue-based

sampling stratified by five groups based on how MSW in

HCMC primarily met clients, including sauna/massage

parlors, brothels, street/parks, bicycle massage (i.e., men

who travel the streets via bicycle offering massage and

sexual services), and callboys. Callboys are MSW who not

have physical locations in which they meet partners, but

contact clients through the telephone, the Internet, or third-

party intermediaries. They were recruited using interme-

diary mama-sans or mamis. Bicycle massage MSW travel

the city streets on bicycle at night to offer massage and

sexual services to clients in their home; they were recruited

on public streets where they were known to congregate.

MSM outreach workers made initial contact in the field, or

by telephone for callboys, and provided information about

the study goals and procedures.

MSW who were interested in the study were invited to a

public HIV testing clinic that also was the site of a publicly

funded drop-in center for MSM. Informed consent was

provided by study staff in a private room. MSW gave

verbal consent as no identifying information was otherwise

collected and signatures could potentially create a link to

individual participants. Questionnaires were completed by

study staff, a physician in the clinic completed the medical

and STI examination, and pre-test and post-test HIV

counseling was provided by a trained counselor. Following

standard procedures for HIV testing in Vietnam at the time,

HIV test results were available after 1 week. MSW were

given a subject number with which they could receive the

HIV and STI test results. All HIV and STI positive results

were referred for treatment, which was available in the

same public facility.

Participation in the survey was anonymous; no names

signatures, or other identifying information was collected.

Ethical approval was obtained through the Institutional

Review Boards at Beth Israel Deaconess Medical Center

and the Ho Chi Minh City Provincial AIDS Committee.

HIV, Hepatitis and STI Testing

Each participant underwent a medical examination to

evaluate for physical manifestations of STI. Serum was

collected for HIV antibody testing (HIV combi, Roche

Diagnostics, Mannheim, Germany) and hepatitis C anti-

body (Elecsys Anti-HCV, Roche Diagnostics). A rapid

plasma reagin (RPR) test (RPR, Biorad, UK) was under-

taken for syphilis, Urethral swabs were collected to test for

Neisseria gonorrhea by gram stain and microscopy and for

Chlamydia trachomatis antigen detection (Hexagon

Chlamydia, Human, Wiesbaden, Germany). Samples that

tested positive for HIV antibody were sent to the Pasteur

Institute for confirmatory testing following Vietnam Min-

istry of Health regulations. Participants were asked if they

had ever previously had an HIV test, if they had collected

the results of that test, and what the result of their most

recent HIV test was (positive, negative, or unknown).

Measures

Demographic factors included age at the time of the sur-

vey, education (coded as completed high school education

or above versus did not complete high school education or
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below), if the participant was born in Ho Chi Minh City or

elsewhere, and average monthly income. Gender expres-
sion was categorized using the Vietnamese slang

terminology commonly used by MSW and their clients at

the time: bóng lộ (effeminate), bóng kín (masculine), and

trai thẳng (“straight boy”). Sexual orientation was cate-

gorized as homosexual, bisexual, heterosexual, or unsure/

other. Substance use included alcohol use, stimulant use

(ecstasy/crystal methamphetamine), and opiate use. Alco-

hol dependence was measured using the Alcohol Use

Disorders Identification Test (AUDIT), a 10-item validated

scale that assesses harmful alcohol use. A score of 8 or

greater was coded as suggestive of alcohol dependence.

Participants were asked if they had ever used ecstasy/

crystal methamphetamine and had ever smoked or injected

opiates. Due to the low rate of opiate use in the sample,

injecting and smoking were combined into one variable

labeled opiate use for data analysis. Sexual behaviors were
assessed by asking participants if they had had anal sex

with commercial and non-commercial partners in the last

month. Condomless anal intercourse (CAI) was defined as

answering yes to the question “In the last month did you

have anal sex without a condom?” for each partner type

and separately for insertive and receptive anal sex.

Statistical Analysis

The prevalence of HIV, hepatitis C, and STIs were calcu-

lated for the overall study sample and by venue of

recruitment defined by where MSW primarily met their

commercial partners. To determine the proportion of par-

ticipants who were unaware of their HIV serostatus, the

number of HIV infected participants who had had a pre-

vious HIV test and the results of the most recent HIV test

were tabulated. The distributions of demographic and

behavioral factors were calculated with proportions for

categorical variables and medians and interquartile range

(IQR) for continuous variables.

To account for potential clustering by venue of

recruitment, logistic generalized estimating equation

(GEE) models were used to assess factors associated with

prevalent HIV, hepatitis C, and STI. First, bivariate models

were built assessing the association between sociodemo-

graphic variables and HIV risk-related factors and each

dependent variable, including HIV, hepatitis C, and STI.

Second, due to the relatively small prevalence of each

outcome, a multivariable model for each outcome was built

by including all variables with P ≤ 0.20 in the bivariate

analyses. A P value of\0.05 was considered statistically

significant and all tests were two-sided. All analyses were

conducted in Stata 13.1 (StataCorp, College Station, TX).

Results

A total of 19 (6.3 %) of the 300 participants had a positive

HIV test result in the study. None of these participants were

previously aware of their HIV infection. Of the 19 partic-

ipants with positive serostatus, 9 (47.4 %) had never

previously had an HIV test. Of the ten who had been tested

before, 8 (80 %) previously tested negative and 2 (20 %)

never returned to the clinic to receive the results of their

prior tests. The prevalence of HIV differed significantly

across venue of recruitment, with the highest prevalence

among callboys (11.5 %, Table 1). Eleven (3.7 %) tested

positive for hepatitis C, and the prevalence of hepatitis C

did not vary by venue of recruitment. The prevalence of

other STIs was 8.7 % (n = 26) for any STI, including 2.0 %

(n = 6) for chlamydia, 2.7 % (n = 8) for gonorrhea, and

4.0 % (n = 12) for syphilis. Five participants (45.5 % of

participants with hepatitis C and 26.3 % of participants

with HIV) had HIV/hepatitis C co-infection.

Characteristics by HIV status as well as the overall

sample population are reported in Table 2. The median age

was 21 years (IQR 19–24), and HIV infected participants

tended to be older (median 24 years, IQR 21–27 years).

Fewer participants who were HIV infected had completed a

high school education compared to those who were not

HIV infected (42.1 % compared to 58.9 %). Substance use

was common in the sample. More than one-third (34.5 %)

had symptoms compatible with alcohol dependency,

28.4 % had used stimulants (crystal methamphetamine or

ecstasy), and 3.4 % had used heroin or opium. Of the 10

participants reporting opiate use, 4 (40 %) had done so in

the previous month, 4 (40 %) reported only smoking

opium, and 6 (60 %) reported injecting heroin. HIV

prevalence was not statistically different in opiate smokers

(1/4, 25 %) than in injectors (2/6, 33 %) (P = 1.0). More

than half of the participants reporting stimulant use had

used in the past month (n = 43, 52.4 %).

Gender identity and sexual orientation were not asso-

ciated with HIV infection (Table 2). Although 30 % of the

sample described their gender as trai thẳng or “straight

boy,” only 16 % self-identified as heterosexual. About half

(44/90) of the trai thẳng identified as heterosexual, 37.8 %

(34/90) as bisexual, and 7.8 % (7/90) as homosexual. Anal

sex with male partners was reported by 86.7 % of homo-

sexuals, 72.3 % of bisexuals, and 54.2 % of heterosexuals

(P \ 0.001). Heterosexual MSW did have a lower HIV

prevalence (2.1 %) than homosexuals (6.7 %) and bisexuals

(8.5 %), but the difference was not significant (P = 0.45).

Regardless of gender identity and sexual orientation,

almost all of the MSW reported sex with male clients:

86.6 % had only male clients, 12.4 % had both male and

female clients, and 1 % reported solely female clients.
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Gender of clients was not associated with HIV infection

(data not shown).

In a multivariable model, older age (aOR 1.09 per year,

95 % CI 1.01–1.18) and a history of opiate use (aOR 6.46,

95 % CI 1.28–32.7) were the only factors independently

associated with HIV infection (Table 2).

Bivariate and multivariable models were used to assess

factors associated with a diagnosis of hepatitis C infection

and other STI, including chlamydia, gonorrhea, and/or

syphilis (Table 3). In a multivariable model, factors asso-

ciated with hepatitis C infection included alcohol

dependency (aOR 4.79, 95 % CI 1.02–22.5) and opiate use

(aOR 19.6, 95 % CI 2.35–163.6). Use of stimulants was

associated with a trend towards decreased odds of hepatitis

C (aOR 0.09, 95 % CI 0.008–1.08), and older age was

associated with a trend towards increased odds of hepatitis

C (aOR 1.10 per year, 95 % CI 0.99–1.22). In a multi-

variable model, alcohol dependency was associated with

decreased odds of STI (aOR 0.30, 95 % CI 0.10–0.97).

Higher income was associated with a trend towards

increased odds of STI (aOR 1.01 per 100,000 increase in

VND, 95 % CI 1.00–1.02).

Discussion

This study demonstrated a relatively high prevalence of

previously undiagnosed HIV infection among MSW in Ho

Chi Minh City, Vietnam. Previous estimates of HIV

prevalence among men who engage in transactional sex in

this region have ranged from 3.6 % (Indonesia) to 17.5 %

(Thailand) [1]. Importantly, none of the participants who

received a positive HIV test result were previously aware

of their infection and nearly half of participants with HIV

infection had never been tested for HIV before. Given the

recent increase in HIV prevalence among MSM in

surveillance reports [2, 3], undiagnosed HIV infection

among MSW may represent a facilitator of HIV trans-

mission in networks of Vietnamese MSM. Initiation of

antiretroviral therapy at higher CD4 counts has been shown

to decrease HIV transmission among serodiscordant

heterosexual couples [12]. If the majority of MSW in

Vietnam are living with HIV infection are undiagnosed and

therefore not necessarily virally suppressed, HIV may be

transmitted more readily. CD4 and viral load testing was

not done as part of this study, and therefore it is not known

how progressed participants’ disease was at the time of

testing positive. However, these results underscore that

further work needs to be done to better characterize the

HIV epidemic in terms of the HIV treatment cascade

among MSW in Vietnam specifically, and to identify

opportunities for primary and secondary HIV prevention

interventions.

In this study, HIV and gonorrhea prevalence differed

significantly by venue of recruitment. Although there is

likely some fluidity in venues in which participants meet

their clients, these venues may represent specific and per-

haps isolated networks, and disease transmission may vary

between these networks. Among PWID, risk environments,

which include both social-environmental (i.e., physical

location of injecting, homelessness), economic (i.e., reli-

ance on sex work for income), and political (i.e., laws

providing syringe access and exchange), have been shown

to be an important social determinant in HIV transmission

[13, 14]. Although to date few studies have considered the

risk environment among MSW, among female sex workers

(FSW), client-meeting venue are considered a component

of the risk environment [9–11]. In southern Vietnam street-

based FSW have been found to have twice the prevalence

of HIV compared to establishment-based FSW [15]. The

organized structure of a brothel may provide more safety

compared to outdoor or venue-less MSW [16–18]. Call-

boys had the highest prevalence of HIV, and bicycle

massage MSW had the highest rates of gonorrhea. Call

Table 1 Prevalence of HIV, hepatitis C, and other sexually transmitted infections among male sex workers (N = 300) by venue of recruitment,

Ho Chi Minh City, Vietnam, 2010

Street/park n

(%)

Brothel n

(%)

Massage parlor n

(%)

Bicycle massage1 n

(%)

Callboy n

(%)

Total n

(%)

P value2

HIV 5 (6.9) 1 (2.2) 0 1 (3.7) 12 (11.5) 19 (6.3) 0.04

Hepatitis C 3 (4.1) 1 (2.2) 1 (2.0) 3 (11.1) 3 (2.9) 11 (3.7) 0.33

Chlamydia

(urethra)

2 (2.7) 1 (2.2) 0 0 3 (2.9) 6 (2.0) 0.86

Gonorrhea

(urethra)

2 (2.7) 0 2 (4.0) 3 (11.1) 1 (1.0) 8 (2.7) 0.045

Syphilis 5 (6.9) 4 (8.7) 1 (2.0) 0 2 (1.9) 12 (4.0) 0.11

1 Men who travel the streets via bicycle and offer massage and sexual services
2 Fisher’s exact test
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boys typically arranged client meetings via mobile phone,

while bicycle massage MSW meet clients in the street.

These situations may attract a specific type of clientele or

have risk factors (e.g., less access to condom) that are not

as prominent in other venues.

About one-sixth of the MSW in the study reported their

sexual orientation as heterosexual, and 30 % identified

themselves using a Vietnamese slang term meaning

“straight boy.” However, 99 % of the MSW reported male

clients and HIV infection was not associated with client

type, sexual orientation, or gender identity. The hetero-

sexual MSW may have engaged in sex with men only for

money, although it is also possible that there was under-

reporting of homosexual and bisexual orientation because

of stigmatization against sexual minorities in Vietnam.

Conversely, the fact that over half of the heterosexuals had

Table 2 Factors associated with HIV infection, Vietnam, 2010

HIV

(N = 19) n (%)

No HIV

(N = 281) n (%)

Total

(N = 300) n (%)

Bivariate Multivariable

OR

(95 % CI)

P value aOR

(95 % CI)

P value

Age, years [median (IQR)] 24 (21–27) 21 (19–24) 21 (19–24) 1.11 (1.03–

1.20)

0.006 1.09 (1.00–

1.19)

0.04

High school education

or above

8 (42.1 %) 165 (58.9 %) 173 (57.9 %) 0.36 (0.11–

1.15)

0.08 0.49 (0.15–

1.66)

0.25

Born in HCMC 11 (57.9 %) 168 (60.0 %) 179 (59.9 %) 0.80 (0.29–

2.19)

0.67 – –

Income (9100,000 VND)

[median (IQR)]

30 (25–40) 30 (20–50) 30 (20–50) 0.99 (0.97–

1.02)

0.57 – –

Gender identity

Bóng kín 11 (57.9 %) 165 (58.7 %) 176 (58.7 %) Ref

Bóng lộ 4 (21.1 %) 27 (9.6 %) 31 (10.3 %) 2.59 (0.70–

9.57)

0.15 – –

trai thẳng 4 (21.1 %) 86 (30.6 %) 90 (30.0 %) 0.76 (0.22–

2.69)

0.681 – –

Other 0 3 (1.1 %) 3 (1.0 %) NA NA

Sexual identity

Gay/homosexual 10 (52.6 %) 140 (50.2 %) 150 (50.3 %) Ref

Bisexual 8 (42.1 %) 86 (30.8 %) 94 (31.5 %) 1.41 (0.50–

3.95)

0.52 – –

Heterosexual 1 (5.3 %) 47 (16.9 %) 48 (16.1 %) 0.35 (0.04–

3.04)

0.342 – –

Unsure 0 6 (2.2 %) 6 (2.0 %) NA NA

Alcohol dependency 7 (38.9 %) 94 (34.2 %) 101 (34.5 %) 1.11 (0.39–

3.19)

0.85 – –

Crystal/ecstasy use (ever) 4 (23.5 %) 78 (28.7 %) 82 (28.4 %) 0.66 (0.18–

2.42)

0.53 – –

Heroin/opium use (ever) 3 (15.8 %) 7 (2.5 %) 10 (3.4 %) 8.06 (1.76–

37.0)

0.007 6.38 (1.24–

32.7)

0.03

CAI in previous month

with male client

5 (26.3 %) 70 (24.9 %) 75 (25.0 %) 1.02 (0.32–

3.22)

0.98 – –

CAI in previous month

with male partner

7 (36.8 %) 59 (21.0 %) 66 (22.0 %) 2.11 (0.73–

6.09)

0.17 1.52 (0.49–

4.73)

0.47

Number of male partners,

last month [median (IQR)]

50 (20–60) 27 (6–70) 30 (6–70) 1.00 (0.99–

1.01)

0.26

Number of male clients,

last month [median (IQR)]

8 (4–20) 7 (3–15) 7 (4–15) 1.02 (0.99–

1.05)

0.15 1.00 (0.97–

1.04)

0.94

OR odds ratio, aOR adjusted odds ratio, CI confidence interval, HCMC Ho Chi Minh City, VND Vietnamese Dong, CAI condomless anal

intercourse
1 Type 3 P value 0.26
2 Type 3 P value 0.43
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anal sex with male partners indicates that sexual roles

among men in Vietnam may be less constrained by sexual

orientation and sexual identity than in western and other

Asian societies.

In the current study, overall use of opiates were low, but

was strongly associated with prevalent HIV infection. In

Vietnam, the HIV epidemic is heavily concentrated in

PWID [3, 19, 20]. Surveillance estimates in HCMC suggest

that 46 % of PWID in the city are living with HIV [3].

Previous work in Hanoi has shown complex interrelations

between male sex work and injection drug use, with high

levels of sexual risk among MSW who also used heroin

[21]. Since this study was cross-sectional, it is unknown

when participants used opiates with respect to becoming

Table 3 Factors associated with hepatitis C and other sexually transmitted infections, Vietnam, 2010

Hepatitis C Other sexually transmitted infections

Bivariate Multivariable Bivariate Multivariable

OR (95 %

CI)

P value aOR (95 %

CI)

P value OR (95 %

CI)

P value aOR (95 %

CI)

P value

Age 1.13 (1.04–

1.23)

0.002 1.10 (0.99–

1.22)

0.07 0.97 (0.89–

1.06)

0.55 – –

High school education or above 0.21 (0.07–

0.63)

0.005 0.37 (0.08–

1.79)

0.22 0.94 (0.42–

2.13)

0.89 – –

Born in HCMC 3.24 (0.64–

16.3)

0.15 1.92 (0.34–

10.8)

0.46 0.90 (0.40–

2.05)

0.81 – –

Income (per 100,000 VND) 1.00 (0.97–

1.02)

0.78 – – 1.01 (1.00–

1.02)

0.12 1.01 (0.99–

1.02)

0.31

Gender identity

Bóng kín Ref Ref

Bóng lộ 1.04 (0.13–

8.24)

0.97 – – 0.33 (0.05–

2.33)

0.27 – –

trai thẳng 1.38 (0.37–

5.11)

0.63 – – 0.77 (0.31–

1.92)

0.57 – –

Other NA NA NA NA

Sexual identity

Gay/homosexual Ref Ref

Bisexual 2.11 (0.55–

8.14)

0.28 – – 0.78 (0.30–

2.02)

0.61 – –

Heterosexual 1.67 (0.32–

8.80)

0.61 – – 1.14 (0.39–

3.35)

0.81 – –

Unsure NA NA NA NA

Alcohol dependency 2.31 (0.67–

8.00)

0.19 4.79 (1.02–

22.5)

0.047 0.31 (0.10–

0.98)

0.046 0.34 (0.10–

1.09)

0.07

Crystal/ecstasy use (ever) 0.23 (0.03–

1.75)

0.16 0.09 (0.008–

1.08)

0.06 1.58 (0.66–

3.76)

0.30 – –

Heroin/opium use (ever) 19.6 (4.37–

87.8)

\0.001 19.6 (2.35–

163.6)

0.006 NA1

CAI in previous month

with male client

0.70 (0.15–

3.37)

0.66 – – 0.91 (0.35–

2.36)

0.84 – –

CAI in previous month

with male partner

0.82 (0.17–

3.94)

0.80 – – 0.84 (0.30–

2.33)

0.74 – –

Number of male clients,

last month [median (IQR)]

1.01 (0.98–

1.05)

0.48 – – 1.01 (0.98–

1.04)

0.54 – –

Number of male partners, last month

[median (IQR)]

1.00 (1.00–

1.01)

0.27 – – 1.00 (1.00–

1.01)

0.04 1.00 (1.00–

1.01)

0.04

OR odds ratio, aOR adjusted odds ratio, CI confidence interval, HCMC Ho Chi Minh City, VND Vietnamese Dong, CAI condomless anal

intercourse
1 No heroin/opium users were diagnosed with a sexually transmitted infection
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HIV infected. However, these results suggest that consid-

eration should be given to both drug use and sexual

behavior as modalities of HIV transmission among MSW

in Ho Chi Minh City.

Opiate use was also significantly associated with hep-

atitis C infection. There were three participants who were

infected with hepatitis C and reported injection of opiates.

In Vietnam, very high hepatitis C prevalence (31–97 %)

has been noted among PWID, as well as high prevalence of

HIV [22]. Although a major scale-up of needle and syringe

exchange programs started in Vietnam in 2005 [23], and

methadone maintenance treatment programs were initiated

in 2008 [24], there remains a substantial burden of HIV and

hepatitis C among PWID. Attention should be given to

ensure that MSW who inject drugs have access to harm

reduction interventions as well as HIV and hepatitis C

treatment.

Alcohol dependency was not associated not with HIV

infection, but was significantly associated with HCV

infection and had an inverse association with STIs. It is not

clear why alcohol dependency should be protective for

STIs, but it may be that increased alcohol use results in less

sexual desire and less sex with casual partners outside of

commercial encounters, where condom use may be less

frequent.

The results of this study must be considered in the

context of several limitations. This was a cross-sectional

survey, and associations assessed prevalent infections.

Temporality cannot be inferred, since it is not known for

how long individuals had been infected at the time of

testing, or if they had changed behaviors before or after

infection. Sexual behavior data were collected via self-re-

port, which could result in social desirability bias.

Reporting of previous HIV testing could also be biased by

social desirability in that MSW might not want to reveal

HIV positive status, which would falsely increase the

proportion of HIV positive MSW that were categorized as

“newly diagnosed.” STI screening relied on gram stain for

diagnosis of gonorrhea and antigen detection for chlamy-
dia. Polymerase chain reaction (PCR) based tests are more

sensitive and might have detected a higher proportion of

STI, but were not available in Vietnam when the research

was conducted.

Due to the low HIV prevalence measured, power was

limited in multivariable models to detect significant asso-

ciations. However, to date few studies have documented

HIV, hepatitis C, and STI prevalence and factors associated

with these infections among MSW in Vietnam.

The results of this study indicate a relatively high

prevalence of HIV among MSW in HCMC, and that a

substantial proportion of MSW with HIV are unaware of

their infection. Increasing HIV testing, including regular

HIV testing, and ensuring that participants with a positive

serostatus are linked to care, will be a crucial component in

the response to the HIV epidemic in both MSM and MSW.

These results have important implications suggesting that

both biomedical (HIV testing, ART treatment, and pre-

exposure prophylaxis) and behavioral (substance use

treatment) interventions may be necessary to adequately

address the HIV epidemic in this population.
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