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Abstract
Objectives—To estimate prevalence and incidence of HIV and sexually transmitted infections
(STI) and associated risk factors among young women working as sex workers (SWs) in Phnom
Penh, Cambodia.

Methods—A prospective study of young (<29 years) women working as SWs in brothels,
entertainment establishments, and freelance. Sociodemographics, sexual risk, and use of
amphetamine-type stimulants (ATS) (“yama” and “crystal”) were assessed by self-report. HIV and
STI (Chlamydia trachomatis and Neisseria gonorrhoeae) testing were conducted on blood and
urine specimens, respectively.

Results—Baseline prevalences of HIV, C. trachomatis, and N. gonorrhoeae were 23%, 11.5%,
and 7.8%, respectively. HIV incidence was 3.6 per 100 person-years (95% confidence interval
[CI], 1.2%– 11.1%); STI incidence was 21.2 per 100 person-years (95% CI, 12.6%– 35.8%). At
baseline, 26.5% reported recent ATS use. HIV infection was associated with freelance SW
(adjusted odds ratio, 5.85; 95% CI, 1.59–21.58) and younger age of first sex (≤15 years; adjusted
odds ratio, 3.06; 95% CI, 1.01–8.46). Incident STI was associated with duration (per year) of SW
(adjusted hazard ratio, 1.1; 95% CI, 1.1–1.2) and recent yama use (adjusted hazard ratio, 3.9; 95%
CI, 1.5–10.3).

Conclusions—HIV and STI infection rates were high among SWs working in various settings;
freelancers had highest risk. ATS use was associated with incident STI. Venue of sex work and
drug prevention should be considered in prevention programs.

Cambodia has one of Asia's most severe HIV epidemics, with heterosexual sex as the main
transmission route.1,2 Factors contributing to the epidemic include poverty, high levels of
sexually transmitted infections (STI), widespread patronage of female sex workers (SWs),
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and a highly mobile workforce.1,3–5 Crucial progress has been made to reduce HIV risk,
especially number and frequency of commercial sex transactions and condom use
promotion,6 and HIV prevalence declined from 2.0% (2001) to 1.6% (2005) in the adult
population.1,7 However, HIV prevalence has been consistently highest among brothel-based
SWs, peaking at 45.8% in 1998, then with noticeable declines to 21.4% and 14% in 2003
and 2006, respectively. Overall, HIV prevalence among SWs working in indirect sex
establishments (entertainment and drinking establishments such as beer gardens, nightclubs,
karaoke, restaurants, and massage parlors) was lower, 18.4% in 1998 and 11.7% in 2003,
but higher (26%) in some areas.8 STIs followed the same trend until 2001.9

The declines have been attributed in large part to the 100% condom use campaign. Since its
implementation in 2001, SWs reported increase in consistent condom use with clients, but
not with nonpaying partners, like “sweethearts” and casual partners.9,10 Limitations in
program targeting, STI services, and other factors, including the mobility of female SWs,
have been noted to have detracted from the consistent success of that campaign.9

Drug use, particularly amphetamine-type stimulants (ATS), has emerged as a potential
significant problem among SWs in Cambodia, and Asia overall.11–15 A pill form of meth-
amphetamine is widely produced, trafficked, and used in Southeast Asia and is known as
“yama” in Cambodia (it is called “Yaba” in Thailand which means “crazy drug” in Thai).
The tablets generally contain about 25% methamphetamine. “Crystal” (also known as “ice”)
refers to a crystalline form of higher purity methamphetamine (generally about 85%), which
is more addictive. Although yama pills are swallowed, both forms are usually melted and the
vapors inhaled, with rapid neurologic effects.16,17 ATS use has been associated with risky
sexual-and drug-related behaviors and incident STI and HIV among many groups in
Southeast Asia,18–21 and there are concerns that escalating ATS use might lead to an
increase in HIV and STI rates.

This study reports on HIV and STI in a cohort of young SWs, the Young Women's Health
Study (YWHS), conducted in Phnom Penh, Cambodia. We examine prevalence and
incidence of infections and associated risk factors, including ATS use, in this population.

Methods
Study Setting

The YWHS was a prospective study of young women engaged as SWs in a variety of
settings in Phnom Penh, Cambodia. It was conducted by a multidisciplinary collaborative
prevention research group comprised of academic, governmental, and community HIV
prevention specialists from the United States, Australia, and Cambodia.

Study Population and Recruitment
Inclusion criteria were as follows: women aged 15 to 29 years; understanding of spoken
Khmer; ethnic Cambodian; reported ≥2 different sexual partners in the last month or
engaged in transactional sex (sex in exchange for money, goods, services, or drugs) within
the last 3 months; plans to stay in Phnom Penh area for 12 months; and able to provide
voluntary informed consent.

Field assistants from the Cambodia Women's Development Association were trained to
conduct recruitment, to provide study information, and to conduct eligibility screening.
Women were recruited from: (1) YWHS information meetings held by Cambodia Women's
Development Association; (2) neighborhood-based outreach visits; and (3) referrals by
previous participants or other community groups, and screened for eligibility using a brief
screening interview. Eligible women who expressed interest in enrollment were consented
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as a group at a community location used by various SW organizations. Enrolled participants
were given appointment cards to present to the YWHS clinic site in Toul Svay Prey, a
neighborhood near downtown Phnom Penh. Participants were offered free transportation,
and were given US $5 and condoms at each study visit.

Data Collection
Between June 2007 and June 2008, data were collected during quarterly visits. A structured
questionnaire was administered verbally by trained interviewers in Khmer at baseline and
quarterly visits, which included sociodemographic characteristics, occupational and sexual
risk history, and alcohol and ATS use. HIV testing occurred at each visit and for STI
infection (Chlamydia trachomatis [CT] and Neisseria gonorrhoeae [GC]) at the 3- and 12-
month visits. STI treatment was provided at no cost, and women with HIV infection were
referred for free medical evaluation and treatment where indicated. Contact information was
collected to facilitate participant tracking and maximize follow-up.

HIV and STI Testing
HIV serology was performed using 2 rapid tests; Uni-Gold Recombigen HIV rapid HIV test
(Trinity Biotech USA, Jamestown, NY) and the Clairview HIV 1/2 STAT-PAK (Inverness
Medical Diagnostics, Waltham, MA). HIV-positive and discordant samples were confirmed
by HIV-1 immunoblot. CT and GC were assessed from urine samples using BD ProbeTec
strand displacement amplification assay (Becton Dickinson, Sparks, MD) at the NCHADS
STD laboratory. HIV testing occurred at the Cambodian National Institute of Public Health
laboratory.

Ethical Review
The study protocol was reviewed and approved by the Institutional Review Board of the
Committee on Human Research at University of California, San Francisco, the Cambodian
National Ethical Committee, and the University of New South Wales Human Research
Ethics Committee.

Measures
Outcome variables were HIV and STI (CT and GC) prevalence and incidence.
Sociodemographic variables included age, marital status, education, and income. Women
were surveyed regarding their current (last 30 days) base (sex venue) of work, duration of
sex work (years), and whether they currently had an employer (manager, boss, or
supervisor). At the time this study was conducted, SWs in Cambodia were categorized as
brothel-based (direct SWs) and non–brothel-based (indirect SWs), which included those
working in entertainment establishments and “freelance,” outside of entertainment
establishments, in private apartments, streets, and parks. In this study, we categorized
women as brothel-based, entertainment-based, freelance, and multiple (women who were
reported working in more than 1 category). Sexual exposure variables included age of first
sex, recent (last 30 days) sexual activity, including number of partners and condom use with
paying partners (clients with whom respondents traded sex for money, goods, or drugs) and
nonpaying partners. Condom use was classified as “consistent” if the participant reported
always using a condom. Alcohol abuse was assessed by asking the number of days in which
participants reported being drunk or affected by alcohol in the past month. Ever and recent
ATS use (last 3 months) was assessed with questions regarding use of yama and “crystal”
(“ice”).
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Analyses
Prevalences of HIV and STI (GC and CT) were calculated using exact binomial confidence
intervals (CIs). HIV incidence rate was calculated as number of new seroconversions per
100 person-years (PY) of observation assuming Poisson distribution. The duration of risk for
HIV infection was defined as time from enrolment to the last negative HIV test among
women who remained HIV uninfected, or the midpoint between the last negative and first
positive HIV-test result among women who seroconverted. STI incidence was similarly
calculated using newly detected positive GC and CT infections. Bivariate logistic regression
analyses were performed to determine associations between sociodemographic,
occupational, sexual, and alcohol or drug use exposures and prevalent HIV and STI.
Multivariable logistic regression analysis was used to identify independent correlates of
prevalent HIV, including variables significant in the bivariate analyses (P < 0.10), known
confounders (age, education), known risk factors (number of sexual partners), and those
hypothesized a priori to be associated (including ATS use and type of sex work). We used a
backward stepwise approach in which all variables nonsignificant at P < 0.05 were removed
manually at each step, but keeping potential confounders in the model. Similarly, Cox
proportional hazard regression analyses were used to identify and assess exposures
independently associated with incident STI. Multivariable analyses were not conducted to
assess predictors of HIV incidence because of the small sample size and of HIV
seroconversions. Analyses were performed using STATA 9.0 (STATA, College Station,
TX).

Results
Of the 200 women presented for the baseline study visit, 160 (80%) gave their consent. The
proportions followed were as follows: 81% at the 3-month visit, 75% at 6 months, 70% at 9
months, and 63% at 12 months. No significant differences in sociodemographic,
occupational, sexual, or drug use exposures were observed between women who lost to
follow-up (n = 59; 37%) and those followed up. At baseline, 37 women (23%; 95% CI,
20.0%–26.7%) tested HIV-positive. Three new HIV infections were detected among 107 of
123 (87%) initially seronegative women who were followed up, with a total of 84.0 PY, for
an estimated incidence of 3.6 per 100 PY (95% CI, 1.2%–11.1%). The prevalence of CT and
GC (at 3-month visit) was 11.5% (95% CI, 6.0%–17.1%) and 7.8% (95% CI, 3.5%– 12.3%),
respectively. Incidence of STI (CT and GC combined) was 21.2 per 100 PY (95% CI,
12.6%–35.8%), 6.1 per 100 PY (95% CI, 2.3%–16.1%) for GC, and 18.2 per 100 PY for CT
(95% CI, 10.3%–32.0%).

Table 1 shows sociodemographic, occupational, and behavioral factors and associations with
prevalent HIV infection. Participants' median age was 25 years (range, 16–29), almost half
(40%) had no education, and half (49.4%) were widowed, divorced, or separated. Among
women who reported working as SWs for a median of 4.3 years, most (71.2%) were
working freelance or in the entertainment service sector at enrolment. Older age and fewer
years of education were significantly associated with HIV prevalence. Women who worked
as freelance SWs had higher odds of HIV infection compared with entertainment-based
SWs, and those who reported having a boss or manager had lower odds of HIV than those
who did not. Freelance SWs and women who reported working in multiple venues were also
older (median, 25 and 26 years, respectively) and had a longer history of employment as
SWs (median, 51 and 65 months, respectively) compared with women working in the
entertainment sector (median, 22 years and 36 months as SWs) and in brothels (median, 24
years 52 months as SWs). The median monthly income reported was 400,000 Riel (US
$100.00), with 88.1% reporting that their primary income was from regular SW clients.
Women who reported that they first had sex at a younger age and those who reported more
sex partners had higher odds of HIV infection. Consistent condom use varied by partner
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type: a majority (85.7%) reported always using condoms with paying partners, but only
20.6% reported consistent use with nonpaying partners. Alcohol abuse was prevalent; 23.7%
reported of being affected by alcohol or being drunk for more than 20 days during the last
month, which was inversely associated with prevalent HIV. Any ATS use “ever” was
reported by 43.8%, specifically yama by 40.6% and “crystal,” 23.1%.

With respect to prevalent STI, no significant associations were observed with any of the
sociodemographic, occupational, or behavioral exposures in bivariate analyses (Table 2) The
relative risk of incident STI was significantly higher among freelance SWs, women with a
longer length of employment as SWs, having a boss or manager, and recent yama use.

Table 3 shows results of multivariable analyses. Variables independently and significantly
associated with prevalent HIV included the following: working as a freelance SW compared
with entertainment-based, first sex at younger age, and ever been tested for HIV. Incident
STI was associated with increasing years of SW and recent yama use.

Discussion
HIV prevalence and incidence among SWs remain very high in Cambodia, and STI rates
were also elevated as seen elsewhere in the region.22–26 The results, especially those
showing highest risk among SWs working in freelance and multiple sex work venues, poses
new challenges for HIV prevention in Phnom Penh. Little is known about the SW “career”
trajectories of women in this context, including with age or other factors. Many young
women in Cambodia face difficult economic and social circumstances,27 and may migrate
from one SW venue to another. Recent reports support this.4,5,28 Laws enacted in 2008 to
combat sex trafficking, outlaw prostitution, and forced brothel closures; as a result, SW
typology has been undergoing significant change.

Similar to other reports in Asia and elsewhere, suggesting that street-based SWs (compared
with entertainment and brothel-based) may be more susceptible to HIV, as they earn less
from each customer, have sex with higher numbers of partners, and are more likely to use
drugs,29–34 our results in the Cambodian context show that freelance SWs are the most
vulnerable group. Women working in streets and parks may have fewer options and be
subject to greater pressures, resulting in more unsafe sex and greater likelihood of having
HIV- or STI-infected partners compared with women working in other venues. In bivariate
analyses, having a boss, manager, or employer (which freelance SWs may be less likely to
have) was protective for HIV and STI. Employers may provide a less-risky work
environment for women, and potentially better access to condoms.35 Furthermore, freelance
SWs in our study tended to be older and report longer duration of sex work, accounting for
greater HIV infection. Cambodia's status and success in restraining the HIV epidemic
remains exemplary, but these results show the need for continued efforts and resources. The
National Institute for HIV, AIDS, Dermatology and STDs (NCHADS) in Cambodia is
already actively working with national and international nongovernmental partners to
address this challenge, through the implementation of outreach and peer education services,
targeting women in the entertainment service area, access to free and confidential STI and
HIV testing and reproductive health services,28 and strategies that promote the continuum of
prevention to treatment services.36

This is the first study to assess ATS use and examine associations with HIV and STI
outcomes in Cambodian women. The high self-reported levels of ATS use and strong
association with STI underscores the need to address ATS use as an important risk exposure
in the sex or entertainment industry. Prevention efforts therefore need to be focused on
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sexual behaviors and increasing understanding of risk associated with drug use, especially
ATS.

Our study has several limitations that should be considered when interpreting the results.
Although retention was high and there were no significant differences between women
retained in the study and those lost to follow-up, the sample size was small which limited the
power of the multivariate analyses and the precision of our estimates. Moreover, inferences
from HIV prevalence data are limited. STI incidence may have been underestimated, as
women acquiring infections during follow-up may have sought treatment elsewhere. Data on
sexual behaviors and alcohol or drug use on the basis of self-report and by face-to-face
interviews may be subject to recall problems and social desirability bias. However, this
would result in conservative estimates of risk, biased toward the null. Finally, participants in
this study were not sampled probabilistically; therefore, our results may not be generalizable
to all young women in sex work in Phnom Penh or Cambodia. Nevertheless, our study
subject included women from a wide range of sex work venues and captured a wide breadth
of this occupational group in Phnom Penh.

Despite these limitations, our findings offer important insights for HIV and STI prevention
for young women engaged in SW in Cambodia. Despite years of condom use promotion,
inconsistent condom use remains the norm with nonpaying partners, generally husbands and
boyfriends, consistent with other studies.9,37–39 New prevention strategies to address these
relationship complexities, including programs targeting men and couples may be needed. It
is notable that a high proportion of participants had been tested for HIV. Resources for HIV
prevention and care, including access to highly active antiretroviral therapy, have increased
tremendously in Cambodia.40 Nevertheless, the findings coincide with significant economic
and policy changes that highlight the need for urgent attention to vulnerable young women
in Cambodia. The recent intensification of anti-trafficking efforts could result in further
increases in risk exposure and reduced access to prevention. Within this context, there is an
urgent need for both effective behavioral and biomedical interventions and an enabling
environment committed to their implementation, so as to reduce the effect of the HIV
epidemic on this highly vulnerable population.
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Table 3
Variables Independently Associated With Prevalent HIV (A) and Incident STI (B) in
Young High-Risk Women Participating in the Young Women's Health Study, Phnom
Penh, Cambodia

A. Prevalent HIV

Exposure Variable Adjusted Odds Ratio (95% CI)

Age (per year) 1.23 1.06 to 1.43*

Education (per year) 0.83 0.68 to 1.02

Type of sex venue (last 30 d)

 Entertainment 1.0 —

 Brothels 1.85 0.36 to 9.48

 Freelance 5.85 1.59 to 21.58*

 Multiple 3.60 0.78 to 16.55

Age at first sex (≤15 vs. >15 yr) 3.06 1.01 to 8.46†

No. sex partners in last 30 d

 ≤10 1.0 —

 11–50 3.32 0.90 to −12.3

 ≥50 1.24 0.33 to −4.66

Ever tested for HIV (yes vs. no) 3.93 1.52 to 10.18*

B. Incident STI

Exposure Variable Adjusted Hazard Ratio (95% CI)

Age (per year) 1.06 0.94 to 1.19

Education (per year) 0.99 0.82 to 1.18

Length of employment as SW (yr) 1.12 1.05 to 1.19*

Yama use last 3 mo (yes vs. no) 3.90 1.47 to 10.34†

No. sex partners in last 30 d

 ≤10 1.0 —

 11–50 1.80 0.50 to 6.52

 ≥50 1.51 0.33 to 7.02

*
P ≤ 0.01.

†
P ≤ 0.05.

HIV indicates human immunodeficiency virus; STI, sexually transmitted infections; CI, confidence interval; SW, sex worker.
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