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Abstract

Background—Thetrafficking of women and girls for sexual exploitation is an internationally
recognized form of gender-based violence, and is thought to confer unique sexual and
reproductive health vulnerabilities. To date, little research has compared sexual risk or health
outcomes among female sex workers (FSWs) based on experiences of sex trafficking. The current
study sought to compare experiences of sexual risk and sexual and reproductive health outcomes
among FSWs based on experiences of trafficking as an entry mechanism to FSW.

Methods—Data from a national sample of FSWsin Thailand (n=815) to was used to assess a)
the prevalence of sex trafficking as an entry mechanism into FSW, and b) associations of sex
trafficking with sexual risk and health outcomes.

Results—Approximately 10% of FSWs met criteria for trafficking as an entry mechanism to sex
work. Compared with their non-trafficked counterparts, sex trafficked FSWs were more likely to
have experienced sexual violence at initiation to sex work (ARR 2.29, 95% Cl 1.11, 4.72), recent
workplace violence or mistreatment (ARR 1.38, 95% Cl 1.13, 1.67), recent condom failure (ARR
1.80, 95% CI 1.15, 2.80), condom non-use (ARR 3.35, 95% CI 1.49, 7.52), and abortion (ARR
2.83, 95% Cl 1.48, 5.39).

Discussion—Both the prevalence of sex trafficking as an entry mechanism to FSW, coupled
with the threats to sexual and reproductive health observed based on trafficking status,
demonstrate the need for comprehensive efforts to identify and support this vulnerable population.
Moreover, existing STI/HIV prevention programming may be stymied by the limited condom use
capacity, and high levels of violence observed among those trafficked into FSW.
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INTRODUCTION

Commercial sex work iswidely recognized as a primary context for heterosexual
transmission of HIV/AIDS in Asiaand elsewhere.l: 2 Within Southeast Asia, Thailand faces
adisproportionate HIV burden; Thailand leads the region in total number of personsliving
with HIV and demonstrates a population prevalence of 1.7%.3 The 100% Condom Use
Campaign initiated in the 1990s within Thailand and across much of Southeast Asiais
renowned for its success in promoting condom use among FSWs as well as reducing
HIV.1 4 Despite these efforts, HIV persists with an estimated 5% of Thai FSWs infected.3
Evidence of inconsistent condom use,® and persistent sexually transmitted infections
(STIs)%8 among FSWs in Thailand and elsewhere within the region further indicate the
need to clarify threats to FSW-initiated STI/HIV prevention to reduce both incident
infection and secondary transmission.

Sex trafficking, i.e., the forced, coerced, fraudulent or deceitful entry in to sex work, entry
by abduction, or entry into such work under age 18,° isincreasingly considered an HIV risk
factor among FSWs. While recent data from South Asiaillustrate high HIV prevalence
among sex trafficking victims,19-12 far less is known concerning HIV risk among sex
trafficked victimsin Thailand. Such investigation is strongly indicated; evidence that an
estimated 40% of Thai FSWs entered as minors or are currently under the age of 18 7+ 13
suggests that trafficking may be a primary mechanism into FSW in this national context,14
however the prevalence of sex trafficking in Thailand remains unclear.

Moreover, sex trafficking has been highlighted as an unaddressed challenge within Thailand
with regard to HIV/AIDS! based on a confluence of social and biologic factors. Those
entering sex work via trafficking are thought to face elevated HIV risk15 16 via
compromised agency to refuse sex or negotiate condom use,” 15-17 restrictions on mobility
and access to preventive health services, 18 limited knowledge of STI/HIV,15 16 and
isolation and limited access to prevention messages (e.g., condom promotion

campaigns).1# 16. 19 Biological mechanisms may also confer vulnerability; greater areas of
cervical ectopy pose risk for HIV and STI infection?C among very young FSWs.”: 21-23
Violent sexual initiation into sex work,24 common upon entry for trafficked FSWs,11 may
further facilitate STI/HIV transmission. Despite these concerns, no research has compared
the prevalence of these risk factors between trafficked and non-trafficked FSWsin Thailand,
rendering the mechanisms by which sex trafficked FSWs may face elevated STI/HIV risk
unclear. Investigation of these factors among general samples of FSWsiscritical to
determine the extent to which sex trafficking relates to unique forms of STI/HIV risk, and, if
indicated, subsequently refine the extensive HIV prevention infrastructure targeting FSWs.

Critical to investigations concerning the impact of trafficking on FSW health isthe
consideration of abroad range of health concerns beyond STI/HIV. Evidence of extensive
mental health concerns,2> and violence victimization!® among trafficking victimsin other
national contexts, coupled with findings of awide range of negative health outcomes among
FSW samples!3 22 26-32 demonstrate the need for a more comprehensive conceptualization
of FSW health. To date, few large scale investigations have evaluated health threats beyond
STI/HIV and no investigation has evaluated the impact of sex trafficking on a broader range
of sexual and reproductive health concerns; such data are critical to inform prioritization of
public health efforts for this vulnerable popul ation.

To begin to address these gaps, the current study utilizes a national sample of FSWsin
Thailand to assess (1) the prevalence of sex trafficking as an entry mechanism into
commercial sex work, (2) associations of sex trafficking with HIV/STI risk factors, and (3)
associations of sex trafficking with sexual and reproductive health outcomes.
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METHODOLOGY

Sample

Measures

The current study utilizes data collected between February and March of 2007 by the
Institute for Population and Social Research (IPSR) at Mahidol University (Bangkok,
Thailand), in collaboration with local non-governmental organizations (NGOs) in Bangkok,
Chonburi, Chiang Mai and Songkhla, Thailand. The sample was constructed to approximate
the proportional number of sex workers in each province as reported by the STI Division,
Ministry of Public Health of Thailand. Local NGO staff within each province devel oped
maps of sex work establishments to facilitate recruitment and understanding of the
distribution of sex workers and the types of sex work venues. Sex work settings include
freelance sex work, often conducted on the street and other public settings in which women
face minimal formal regulation; brothe/sin which sex isthe only service provided, and
women typically reside on-site and are generally not allowed to refuse clients; and karacke
bars, massage parlors, and beer bars, each of which offer services beyond sex that women
are responsible for encouraging and/or providing, and women face varying levels of
regulation concerning working hours and required number of clients. Other settings include
restaurants and go-go bars that similarly serve as transactional sex settings. Venues were
then randomly selected from these maps and invited to participate in the study. Of 301
venues selected, 39 had closed or reported that they did not employ sex workers; of the
remaining 262 venues, managers of 202 agreed to participate by allowing recruitment of
FSWs, resulting in a venue participation rate of 77.1%. At each participating establishment,
FSWs were approached for recruitment by the research team; sampling was proportional to
establishment size such that establishments employing larger numbers of FSWs had greater
numbers enrolled. Of the 1,025 participants recruited, 815 participated for a response rate of
79.5%. After verbal consent was obtained, survey was administered by atrained interviewer
in Thai in aprivate location of the establishment. Immediately following survey data
collection, al surveys were checked for completion and by field supervisors and entered into
EpiData Version 2.0 (Epi Data Association, Denmark, 2000-2009) to facilitate validity and
consistency checks. All procedures pertaining to theinitial data collection were approved by
the Institute for Population and Social Research of Mahidol University Human Subjects
Committee. The current investigation consists of secondary analysis of these anonymously
collected data, and as such was deemed exempt from review by the Harvard School of
Public Health Human Subjects Committee.

All items were self-reported and pilot tested prior to the start of data collection. The primary
exposure, trafficking status (i.e., sex trafficking as an entry mechanism to FSW), was
assessed via two items; consistent with the UN definition of trafficking.? Participants were
classified as sex trafficked if they either indicated entering sex work prior to age 18 or
indicated being forced or deceived into sex work in response to being asked " What was the
main reason you first did this sort of work?’ Single items assessed recent anal sex (past
month), recent condom failure (past week) , recent history of condom non-use (any non-use
in the past five sex acts), condom refusal from customer, unprotected sex in response to
customer condom refusal, history of pregnancy, history of abortion, HIV testing, STI
testing/checkup, and multiple sex work settings. Participants indicating that their first sexual
experience was both non-consensual and with a paying customer were characterized as
having had forceful initiation into sex work. Participants indicating that they had been
“yelled at”, “hit”, “forced to perform sex acts you did not want to perform”, “not paid”,
“paid less than agreed”, “made to do other things you didn’t want to” within the work setting
in the seven days prior to the survey were classified as having experienced workplace
violence or mistreatment. HIV knowledge was assessed via a seven-item scale, e.g., “Can a
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condom protect you from HIV?’; responses were summed and classified into tertiles. With a
concern that trafficked FSWs may face limited access testing services,18 a syndromic STI
assessment was conducted. Participants endorsing any of the five symptoms, specifically
“lesions,” “warts,” “itchiness,” lower abdominal pain,” and “pain when urinating” in the
past 4 months were classified as past-four month ST1 symptomatic. In recognition of the role
of ulcerative STI symptomsin conferring further STI/HIV risk,33 34 a secondary STI
variable was constructed to reflect participantsindicating lesions or warts in the 4 months
prior to the survey. Covariates assessed included demographics: current age, ethnicity, type
of work establishment, province and duration in sex work.

Preval ence estimates were calculated for sex trafficking for the total sample and by
demographics. Differences in trafficking status based on these factors were assessed viaX2
test; significance for all analyses was set at p<0.05. Prevalence estimates were calculated for
all sexual risk behaviors, and sexual and reproductive health outcomes for the total sample
and based on trafficking status. Differences in these factors based on trafficking exposure
were assessed via x  test. Log-binomial regression®® models were constructed to estimate
adjusted risk ratios (ARRs) and 95% confidence intervals (Cls) for the associations of sex
trafficking with risk behaviors, violence victimization, and sexual and reproductive health
outcomes, adjusting for current age, type of establishment in which the respondents worked,
and recruitment province; respondents indicating no history of trafficking constituted the
referent group. Current age and duration in sex work were found to be collinear, thus
duration in sex work was not included in adjusted models. All statistical analyses were
conducted using SAS Version 9.

The prevalence of sex trafficking as the entry mechanism to sex work was 10.4% among
FSWsin the current sample (Table 1). Among those trafficked, 15% were classified as such
based on forced or deceived entry, and 89% were under age 18 at the time of entry (not
mutually exclusive). Sex trafficked FSWs were younger in age (p<0.001) and had been in
sex work for longer periods of time (p<0.001) as compared with non-trafficked FSWs. Sex
work setting varied based on trafficking status, with trafficked FSWs more likely to work in
freelance settings and less likely to work in beer bars (27.1% vs 17.1%, and 12.9% vs. 28%,
respectively, p=0.018) with karaoke bars and brothels other common places of work. No
differencesin ethnicity or region were detected based on trafficking status.

Trafficked FSWs demonstrated elevated prevalence of several forms of sexual risk.
Trafficked FSWs were more likely to report anal sex in the month prior to the survey (8.2%
vs. 2.6%, p=0.006); adjusted analyses indicated a non-significant trend towards elevated risk
(ARR 2.26, 95% CI 0.96, 5.31). Trafficking was associated with recent condom failure
(22.4% vs. 12.4%, ARR 1.80, 95% CI 1.15, 2.80) and recent condom non-use (8.2% vs.
3.1%, ARR 3.35, 95% CI 1.49, 7.52). Lifetime experience of client condom refusal was
prevalent (71.5%), however no differences were detected based on trafficking status.

Violence and Working Conditions

As compared with their non-trafficked counterparts, sex trafficked FSWs were over twice as
likely to have experienced sexual violence at initiation to sex work (ARR 2.29, 95% CI 1.11,
4.72). While an estimated one third (36.6%) of the sample had experienced recent workplace
mistreatment, those entering via sex trafficking were aimost twice as likely to report such
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experiences (ARR 1.38, 95% CI 1.13, 1.67). Having worked in multiple locations was also
more common among trafficked FSWs (69.4% vs. 41.2%, ARR 1.44, 95% CI 1.24, 1.68).

STI/HIV Knowledge, Testing, and Access to Information

Trafficked FSWs were sightly more likely to report low levels of HIV knowledge compared
with their non-trafficked counterparts (38.8% vs. 27.4%); adjusted analyses indicated a non-
significant trend towards elevated risk for limited HIVV knowledge (ARR 1.13, 95% CI 0.92,
1.37). Approximately two thirds (67.3%) of the sample reported having ever been tested for
STI and 83% had been tested for HIV; these outcomes were not found to vary based on sex
trafficking.

Reproductive Health

Trafficked FSWs were over three times more likely to have become pregnant since their
entry into sex work (ARR 3.09, 95% CI 1.93, 4.95), with over one in five (20.2%) trafficked
FSWs reporting this outcome as compared with 7.5% of non-trafficked FSWs. Such FSWs
were also more likely to report abortion during their time in sex work, with 11.8% of
trafficked FSWs reporting this as compared with 4.7% of non-trafficked women (ARR 2.83,
95% Cl 1.48, 5.39).

Sexually Transmitted Infection (STI)

STI symptomsin the four months prior to the survey were reported by almost two thirds of
the current sample (65.5%); report of any STI symptom was not found to vary significantly
based on sex trafficking status. A trend toward elevated risk for lesions or warts among
trafficking victims was detected (17.9% vs. 11.8%, ARR 1.57, 95% CI 1.00, 2.45).

DISCUSSION

Findings from thisfirst national investigation of the prevalence of trafficking among Thai
FSWs indicates that approximately onein ten Thai FSWs enter via trafficking mechanisms
(i.e., under age 18 or viaforce, coercion or deception). As compared with their non-
trafficked counterparts, sex trafficked FSWs faced greater levels of HIV risk spanning

sexual risk, violence at initiation, and mistreatment in the workplace. Likely due these risks,
trafficked FSWs demonstrated greater negative reproductive health outcomes and elevated
risk of ulcerative STI. These findings advance the empirical basis for describing and
understanding the health impact of trafficking as an entry mechanism to sex work, and
indicate the critical need for attention from the public health community to the population of
sex-trafficked FSWs. Given the recent attention to the health of sex trafficking victims
represented by the UNGIFT,16 current data provide empirical support for efforts to eliminate
sex trafficking as a health and human rights violation, serve as a much-needed empirical
basisfor the tailoring of HIV prevention interventions to consider the specific vulnerabilities
of those trafficked into sex work, and, importantly, highlight the broad range of sexua and
reproductive health outcomes that appears to disproportionately affect this popul ation.

Findings advance prior work illustrating elevated HIV infection among trafficking
victims!®-12 by providing the first quantitative evidence that many mechanisms posited to
explain the high HIV prevalence among FSWs appear to be more prevalent among sex
trafficked FSWs relative to their non-trafficked counterpartsin Thailand. Several forms of
sexual risk, specifically recent condom failure and recent condom non-use, were more
common among trafficked FSWs, suggesting elevated risk of exposureto STI/HIV. Though
attenuated to atrend towards elevated risk in adjusted analyses, anal sex was more prevalent
among trafficked FSWs, suggesting a clear mechanism for HIV acquisition. Notably, while
not found differential based on trafficking status, well over half of the FSWs sampled
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reported client condom refusal, with a smaller number reporting unprotected sex in response
to condom refusal. These findings illustrate the persistence of HIV risk mechanisms beyond
the control of FSWs among both trafficked and non-trafficked FSWs.

Corroborating prior concerns 36: 37 and evidence from investigations focused solely on sex
trafficking victimst® 12 18 hoth violence victimization and working conditions varied based
on trafficking status. Trafficked FSWs were over twice as likely to report sexual violence at
initiation to sex work, indicating clear mechanisms for trauma, and suggesting that HIV
prevention efforts targeting FSWSs face limitations in protecting sex trafficked FSWs as they
may become infected prior to accessing such educational efforts. Patterns of elevated
violence victimization among trafficked FSWs were not limited to violence at entry; over
half of trafficked FSW's reported recent workplace violence or mistreatment, suggesting that
sex trafficking poses ongoing vulnerability, and potentially reduced decision-making or
negotiation power, throughout the duration of sex work. Notably, over one third of non-
trafficked FSWs reported recent workplace mistreatment, highlighting the vulnerability of
FSWs to mistreatment regardless of mechanism of entry. Current findings that trafficked
FSWs are over three times more likely to work in multiple locations supports hypotheses
that these victims may be shuttled between workplaces,38 possibly to avoid police detection,
thus posing a potentially critical barrier to their ability to access help and health care.3’

Current findings that sex trafficked FSWs demonstrated slightly lower levels of HIV
knowledge relative to non-trafficked FSWs support prior concerns that this population may
face deficienciesin this critical health information.1® 16 Coupled with findings that sex
trafficking was not associated with receipt of STI/HIV information targeted for sex workers,
this trend towards differencesin HIV knowledge may reflect limited HIV knowledge
obtained prior to trafficking, perhaps due to young age at entry. Notably, no differencesin
STI or HIV testing were detected based on trafficking status in the current study. Only two
thirds of the sample reported having ever received an ST test, and less than half were
familiar with STI/HIV resources specific to FSWs, suggesting that education and access to
these services represent unmet need among the population of Thai FSWs.

In addition to compromising condom use and other protective behaviors, sex trafficking aso
posed risk for sexual and reproductive health outcomes. Sex trafficked FSWs demonstrated
athree-fold increased risk for pregnancy relative to non-trafficked FSWs. While the
intendedness of these pregnancies cannot be determined, the three-fold elevated odds of
abortion among trafficked FSWs relative to those non-trafficked suggests these pregnancies
were unwanted, and suggests unmet contraceptive needs among this group. Recent ST
symptoms were common, with over two thirds reporting any such symptom over the past
four months. No differences were detected based on trafficking status. The observed trend
towards elevated risk for lesions or warts for trafficked FSWs may reflect higher prevalence
of ulcerative STI and suggests elevated risk for further transmission. Given current evidence
of greater STI/HIV risk factors among trafficked FSWSs, further research aided by clinical
diagnostic testing is recommended to overcome limitations of syndromic STI assessment.

Taken together, these findings support the need to integrate assessment of trafficking as an
FSW entry mechanism (i.e., entry viaforce, fraud, coercion or below age 18) within ST1/
HIV surveillance, research and programmatic efforts for FSWs to enhance our ability to
describe these patterns, and, importantly, provide services that appropriately acknowledge
the apparent persistence of differencesin STI/HIV risk among FSW's experiences based on
trafficking status. Clinicians serving FSWs for STI/HIV prevention and treatment, as well as
genera health concerns, should be aware of the possibility of trafficking among such
patients; potential indicators of trafficking may include very young age, fear of violence, and
constraints on freedom of movement or accessing services. Providers should familiarize
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themselves with local support resources for trafficking victims and be prepared to make
referrals as needed. More broadly, findings highlight the need to support programmatic and
policy effortsto eliminate sex trafficking as a health and human rights violation. Currently,
Thailand is ranked by the US Department of State Office to Monitor and Combat
Trafficking in Persons as a Tier 2 nation; thus while the government does not fully comply
with minimum standards for trafficking elimination, it is making significant effortsto do
50.39

Finally, critical to STI/HIV prevention efforts targeting the commercial sex context isthe
inclusion of male FSW clients. Evidence that well over half of the FSWs sampled reported
client condom refusal, coupled with findings of elevated risk for condom failure and

condom non-use among those trafficked, illustrate mechanisms for risk that may extend
beyond the full control of FSWs, indicating the need to broaden prevention efforts to include
male clients of FSWs. Male client-oriented approaches to HIV risk reduction likely

represent a critical component of preventing the further transmission of HIV viacommercial
sex, and may also reduce the demand that drives the market for commercial sex from
trafficked FSW's thus making trafficking of women and girls less lucrative. Thailand’ s recent
efforts to prosecute child sex tourists3? represent one critical component of anti-trafficking,
demand reduction efforts. Further research is urgently needed to inform development of both
HIV intervention efforts targeting male clients as well as primary prevention efforts to
reduce this behavior.

Despite the advances represented by the current investigation, findings should be considered
in light of several limitations. Most notably, despite consistent evidence of migrants and
ethnic minorities anong FSWs in Thailand, 1> 4043 the current sample was comprised of a
relatively small portion of ethnic minority women. All survey procedures were conducted in
Thai, which likely limited linguistic accessibility for non-Thai speakers. Thus, conclusions
concerning the portion of non Thai nationals and ethnic minorities among Thailand's FSW
population should be made with caution. Moreover, this approach likely underestimates the
prevalence of trafficking among FSWs as non-Thai speakers (e.g., those from Cambodia,
Laos, Burma, aswell as hill tribe communities within and surrounding Thailand) may be
particularly vulnerable to trafficking as an entry mechanism to FSW.1% 41 42 Gjven the high
levels of violence and coercive sexual risk noted among migrant and undocumented FSWs,
particularly those from Burma,15: 40: 41, 43 fyrther investigation will benefit from efforts to
include this sub-population. The sampling strategy utilized, i.e., reliance on cooperation
from establishment owners, may have also limited the participation of undocumented and/or
more recently trafficked FSWs; the longer durations of involvement in sex work and older
ages at the time of participation among those trafficked suggest that recently trafficked
FSWs may have been undersampled. The cross-sectional nature of the data limits
conclusions about causality, however as the exposure of interest (i.e., sex trafficking as an
entry mechanism to sex work) occurred prior to many of the outcomes assessed, ordering of
this exposure relative to recent outcomes may be assumed. The syndromic approach to STI
assessment, though recommended for settings which lack diagnostic facilities,** islimited in
its specificity, thusinterpretation of findingsis best limited to symptoms rather than
diagnosis. Further research aided by clinical diagnostic testing is needed to clarify and
confirm the present findings.

Findings from thisfirst investigation of the prevalence of sex trafficking among Thai FSWs,
and HIV risk and related health outcomes provide clear indication that sex trafficking as a
mechanism of entry to sex work confers both immediate and long-standing risk for health
threats and human rights abuses within the context of sex work. These data support concerns
that current HIV prevention programming targeted towards FSWsin Thailand and el sewhere
(i.e., the 100% Condom Use Campaign) may be stymied by limited negotiation power
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among trafficked FSWs, evidenced by greater levels of violence and inability to successfully
use condoms among this group. Thus, sex trafficking may be a critical factor in the
persistence of the Southeast Asian HIV epidemic. Moreover, current dataillustrate the need
to expand the concern for the health of this population beyond HIV to afuller spectrum of
health concerns spanning sexual and reproductive health as well as violence victimization.
The critical need to strengthen efforts to prevent sex trafficking, support interventions to
promote the heath of victims, and to intervene to protect the health and human rights of
victims of this form of gender-based violence cannot be overstated.
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What this paper adds

The trafficking of women and girls for sexua exploitation as female sex workers (FSWs)
is an internationally recognized form of gender-based violence. The high HIV prevalence
documented among sex trafficking victims is thought underpinned by vulnerabilities
unique to the experience of sex trafficking (e.g., compromised ability to refuse sex or
insist on condom use, violent sexual initiation, limited knowledge of HIV transmission,
and greater levels of sexual risk). To date, little research has investigated these factors
based on sex trafficking as an entry mechanism to FSW; moreover the range of sexual
and reproductive health outcomes evaluated in such investigations has been exceedingly
narrow.

The current study provides the first empirical data that many of the mechanisms posited
responsible for elevated HIV prevalence identified among sex trafficking victims are
indeed more common among FSWs trafficked into sex work as compared with FSW's
without such a history. Thus, assessment and consideration of trafficking statusis critical
for surveillance, research and programmatic efforts to promote sexual and reproductive
health among FSWs, as well as those intended to reduce the transmission of STI/HIV.
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Sample Demographics and Prevalence of Trafficking as an Entry Mechanism to FSW among FSWsin

Thailand (n=815)

Table 1

Sample | Trafficked | Not Trafficked | ygue™
n=815 n=85 n=730
%" %" %"
- 10.4 89.6
Mechanism of trafficked entry o -
Forced or deceived - 155 -
Under age 18 - 89.4 --
Current age <0.001
14 to 23 years 30.6 60.0 27.1
24t0 30 years 36.3 212 38.1
31 or older 331 18.8 34.8
mean (sd) 283(74) | 244(7.9 287(7.2)
Ethnicity 0.198
Thai 94.7 91.8 95.1
Non-Thai 53 8.2 4.9
Duration in FSW <0.001
<lyear 305 10.6 328
1year 182 7.1 19.5
2 years 10.8 9.4 11.0
3+ years 40.5 729 36.7
mean (sd) 35(5.0) 7.8(7.4) 29(4.4)
Location 0.144
Bangkok 30.2 329 29.9
Chonburi 320 235 330
Chiang Mai 18.4 259 17.5
Songkhla 194 17.7 19.6
Type of setting 0.018
Karaoke 174 212 17.0
Massage Parlour 114 8.2 11.8
Beer Bar 26.4 12.9 28.0
Freelance 18.2 271 171
Brothel 16.3 212 15.8
Other 10.3 9.4 10.4
*col umn %

* ok
chi-square p value

* oAk

not mutually exclusive
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