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ABSTRACT Respondent driven sampling (RDS) is a relatively new method to sample
hard-to-reach populations. Until this study, female sex workers (FSWs) in Vietnam
were sampled using a variety of methods, including time location sampling (TLS),
which may not access the more hidden types of FSWs. This paper presents an analysis
from an HIV biological and behavioral surveillance survey to assess the feasibility and
effectiveness of RDS to sample FSWs, to determine if RDS can reach otherwise
inaccessible FSWs in Vietnam and to compare RDS findings of HIV risk factors with a
theoretical TLS. Through face-to-face interviews with FSWs in Ho Chi Minh City
(HCMC) and Hai Phong (HP), data were collected about the venues where they most
often solicit their clients. These data were used to create three variables to assess
whether FSWs solicit their clients in locations that are visible, semi-visible and non-
visible. For this analysis, the visible group simulates a sample captured using TLS.
Survey results in HIV prevalence and related risk factors and service utilization,
adjusted for sampling methodology, were compared across each of the three FSW
visibility groups to assess potential bias in TLS relative to RDS. The number of self-
reported visible FSWs (HCMC: n = 311; HP: n = 162) was much larger than those of
the semi-visible (HCMC: n = 65; HP: n = 43) and non-visible (HCMC: n = 37; HP: n =
10) FSWs in HCMC and HP. Non-visible FSWs in both cities were just as likely as
visible and semi-visible FSWs to be HIV positive (HCMC: visible 14.5%, semi-visible
13.8%, non-visible 13.5%, p value = 0.982; HP: visible 35.2%, semi-visible 30.2%,
non-visible 30.0%, p value = 0.801), to practice behaviors that put them at risk for
contracting and transmitting HIV (injecting drug use—HCMC: visible 13.8%, semi-
visible 12.3%, non-visible 5.4%, p value = 0.347; HP: visible 38.9%, semi-visible
23.3%, non-visible 30.0%, p value = 0.378, to have no condom use in the past month
—HCMC only: visible 52.7%, semi-visible 63.1%, non-visible 48.6%, p value =
0.249) and to have symptoms of a sexually transmitted infection (STI) in the past year
(HCMC: visible 16.1%, semi-visible 12.3%, non-visible 16.2%, p value = 0.742; HP:
visible 13.6%, semi-visible 18.6%, non-visible 20.0%, p value = 0.640). There was a
difference found among the visible, semi-visible and non-visible groups in HP for no
past month condom use (visible 53.1%, semi-visible 79.1%, non-visible 60.0%, p
value = 0.009). This study found that RDS was successful at recruiting hidden types of
FSWs in Vietnam. Past reports of FSWs in Vietnam have assessed the more visible FSWs
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as being the most vulnerable and at risk for HIV. Although the number of visible FSWs is
much higher than those of the semi and non-visible groups, this study found that the non-
visible FSWs are very vulnerable to HIV infection. If prevention programs are targeting
and responding to those who are most likely to be assessed (e.g., more visible types of
FSWs) then this analysis indicates that a significant proportion of the FSW population at
risk for HIV may not be receiving optimal HIV information and services.

KEYWORDS HIV, Respondent-driven sampling, Sex workers, Vietnam.

INTRODUCTION AND BACKGROUND

Vietnam is in the midst of an HIV epidemic concentrated among injection drug users
(IDUs) and, increasingly, female sex workers (FSWs). In recent years, the epidemic in
Vietnam appears to be moving rapidly from IDU populations to FSWs through sexual
contact with injecting male clients and the adoption of injection drug use behaviors
by FSWs. Sexual transmission of HIV from FSWs to their non-injecting clients, who
in turn have non-commercial sex partners, greatly increases the probability that HIV
will spread to the general population. In 2002, the Department of Social Evils in the
Ministry of Labor, Invalids, and Social Affairs estimated that 130,000 women work
as sex workers in Vietnam (other estimates put the number much higher).1–3

To understand and respond to HIV transmission patterns in Vietnam,
numerous surveys have measured HIV prevalence and related risk factors among
FSWs. However, the lack of sampling frames, relative rarity of this population, and
their stigmatized and/or illegal behaviors, hinder investigators from obtaining
representative samples of FSWs. Further, it is important to recognize the heteroge-
neity of the sex worker population. Broadly, FSW can be dichotomized into direct
and indirect sex workers. Indirect sex workers typically have a primary job or source
of income other than sex work, though that job may lead to contacts with potential
clients (e.g., bar maids or masseuses). Direct sex workers typically do not have
another job. Direct sex workers can be further broken down into street-based,
brothel-based, or gatekeeper-based. The latter may involve a formal Bpimp^/agent
relationship or informal referrals from hotel concierges or taxi drivers. Use of the
Internet to find clients is increasing also.

There is a concerted effort by the Government of Vietnam to reduce prostitution
by placing FSWs in administrative detention in government rehabilitation centers
where they can spend anywhere from 1 month to several years. Fear of detention
leads FSWs to exercise greater caution and more subtlety on the streets. Recently,
FSWs have become even more difficult to reach because the Vietnamese government
is imposing penalties (fines, jail sentences and possible closure) on the owners of
entertainment establishments where sex is allegedly sold.4 As a result, FSWs will
now wait off-site for an establishment owner or some other gatekeeper to contact
them at a client_s request.

FSWs are also hard to reach because they are highly mobile and move regularly
from bar to bar, between districts and towns, and within and to other provinces.5–9

Some FSWs are difficult to locate because they have primary jobs and engage in sex
work part-time. For instance, women from rural areas may travel to urban areas to
sell agricultural goods and only sell sex as a way to earn extra income.5 Higher paid
FSWs, such as those who solicit clients from scooters, the Internet, through agents
and over the telephone, have the financial capacity to remain hidden.5,10

ASSESSMENT OF RDS FOR RECRUITING FSW IN TWO VIETNAMESE CITIES i17



Past efforts to survey FSWs in Vietnam, including annual sentinel HIV
surveillance, have relied on convenience samples from rehabilitation centers and
street-based FSWs. These samples comprise the type of FSWs who are reportedly the
most vulnerable, and therefore most at risk, and visible, (i.e., visible enough to be
captured by the police or found by public health staff) and do not represent the entire
sex work community.5 Further efforts to assess HIV related risk factors among
FSWs have used other non-probability sampling methods, such as institutional
sampling, targeted and chain referral sampling.11–16 FSWs in Vietnam have also
been sampled using a probability sampling method called time location sampling
(TLS), also known as time–space or venue–day–time sampling.17,18 However, TLS
can only be representative of those FSWs who are easily located at visible sites,
thereby missing potentially important information from other types of FSWs.

The Vietnamese Ministry of Health, with technical assistance from Centers for
Disease Control and Prevention—Global AIDS Program, conducted a survey using a
relatively new sampling method to assess HIV prevalence, risk factors and service
utilization among FSWs. The goal of the survey was to provide baseline information
before increasing numbers of HIV prevention programs targeting these populations
were initiated. This sampling method, known as respondent driven sampling (RDS),
is a variant of chain-referral sampling that utilizes an incentive for being interviewed
and another incentive for recruiting peers (other FSWs) to be interviewed.19–22

Sampling begins by selecting a small number of non-randomly selected members of
the target population, known as seeds, to take part in the study. Seeds initiate the
chain referral by recruiting a fixed number of peers who, in turn, recruit other peers.
The process continues until the target sample size is attained. Links among peers are
recorded using anonymous identification numbers.

Although RDS is relatively new to public health researchers, it is starting to be
used widely in place of other well known types of sampling methods for hard to reach
populations. Researchers are considering the advantages of using RDS in place of
TLS, the only other probability method for hard to reach populations, to conduct
future HIV biological and behavioral surveillance surveys. TLS has been used to
sample FSWs who gather and are accessible at public locations (or venues) that can be
listed in a sampling frame.23–25 TLS entails identifying days and times when the
target population gathers at specific locations (e.g., brothels, city blocks, bars),
constructing a sampling frame of time and location units, randomly selecting these
units and systematically intercepting consenting members of the target population
for interviews.24–26 When implemented correctly, TLS allows researchers to
construct a sample with known probabilities, make statistical inferences to the
larger population of venue visitors, and theorize about the introduction of biases
that may limit generalization of results to the target population.23

Two TLS surveys of FSWs in Vietnam have been reported. In 2000 Family Health
International (FHI) conducted a behavioral survey with karaoke (n = 2,302) and
street-based (n = 1,300) FSWs in five Vietnamese cities using TLS.18 During 2003,
the Vietnamese National Institute of Hygiene and Epidemiology collected data from
karaoke (n = 1,367) and street-based (n = 976) FSWs from five provinces.17

Although TLS can produce a probability sample by ensuring that time–location
units are enumerated and selected randomly, it allows researchers to reach only
those segments of the population who are visible and identifiable. Depending on the
population of interest, this may introduce a bias by differential sampling of the
portion of the population which is most at-risk. TLS can be expected to miss those
segments that are less visible (e.g., FSWs who solicit clients through agents, by
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telephone or Internet). The Bvisible^ portion of a population does not represent the
whole population any more than an institution or clinic-based population does;
Bhidden^ population members have a zero probability of selection, reducing
representativeness of the sample.

The objectives of this paper are to present findings from a survey on HIV
prevalence, risk behaviors and service utilization to (1) assess the effectiveness of
RDS to sample FSWs in Vietnam; and (2) to compare RDS findings with theoretical
TLS. This is especially important given that evaluations of RDS used for HIV
surveillance have only come from IDUs and males who have sex with males
populations in the United States.20,22,27–29 Until this study, RDS has not been
evaluated in Asia among FSWs. This methodology warrants investigation to assess
its ability to sample hard to reach populations in international settings.

MATERIALS AND METHODS

Data to evaluate RDS were collected from FSWs in Ho Chi Minh City (HCMC)
and Hai Phong (HP), Vietnam. Eligible participants were over the age of 18 and
had exchanged sex for money in the previous month. FSWs were recruited by their
peers (other FSWs) and provided a small monetary incentive for completing a
questionnaire and providing a saliva sample to test for HIV (US \$3 in HP and US
\$4 in HCMC). FSWs were provided another incentive for recruiting up to three
other FSWs to participate (approximately US \$1 in HP and US \$1.50 in HCMC
for each eligible recruit). Data were gathered from FSWs in HP from April to June
and in HCMC from May to July, 2004. Recruitment began with 20 FSWs, non-
randomly selected by survey staff, in each city. Outreach workers selected these
initial recruits, or Bseeds,^ based on where they most often solicited their clients. A
majority of the seeds were from the visible groups, street-based and karaoke-based
FSWs. A few seeds from hotels and guesthouses were recruited.

Once seeds consented, they completed a one-hour face-to-face interview with a
trained Vietnamese interviewer. The interview instrument consisted of questions
about the participant_s demographic background, current and past drug use, sexual
behaviors, HIV knowledge, risk perceptions and service utilization, and about where
they usually solicit their clients. After the interview, survey staff provided participants
with three coupons with which to recruit up to three other FSWs who were co-
workers, friends, acquaintances or family members. Each coupon contained a unique
identification number and provided basic information about the study and the
addresses of the interview sites. Respondent/recruiters were asked to return to collect
their incentives for successful recruits. A brief follow-up questionnaire was
administered during this visit to ascertain the recruiter_s relationship to their recruits
and the number and type of refusals they received. This permitted the assessment of
participation bias due to refusals or no-shows.

Oraquicki HIV antibody rapid test kits for oral fluids were used for HIV
testing. No one refused to provide an oral sample. Participants did not learn their
test results at the interview site but were provided a voucher to receive a free HIV
test with counseling at a nearby voluntary counseling and testing (VCT) center.

For the assessment of bias in a theoretical TLS-drawn sample in comparison to
an actual RDS-drawn sample, respondents were classified as accessible, i.e., visible
to TLS, if they reached their clients in a public venue. Categories were established
from the response to the question, BWhere do you usually reach your clients?^
Responses were aggregated into three groups: visible (street, park, karaoke bar);
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semi-visible (brothel, guesthouse, hotel); non-visible (agent, telephone, Internet).
Our assumption is that the visible group could potentially be captured by TLS. The
semi visible group may or may not be captured with TLS, and the non-visible group
would be missed with TLS.*

STATISTICAL ANALYSIS

Adjusted proportions and 95% confidence intervals (ci) for FSWs_ level of visibility
were analyzed using the RDS analysis tool (RDSAT).30 RDSAT adjusts proportion
estimates for participants_ network sizes and recruitment patterns.20,31 RDSAT
adjustments use principles of social network theory to account for biases found in
conventional chain referral sampling.31,32

Chi-square proportions and p-values for comparisons of HIV risk factors and
service utilization of RDS and theoretical TLS were analyzed using SPSS 11.0. Five
of the 20 non-randomly selected seeds in the HP sample, and four seeds in the
HCMC sample were not used in the final analysis since they did not recruit any
peers. It is not known why these seeds did not recruit anyone. The sample size was
calculated based on 15% increase in use and knowledge of CDC sponsored VCT
HIV services and outreach. We estimated low baseline knowledge and use of
services (no actual data available) with high HIV prevalence. HP sample size was
200 based on higher knowledge from existing health education programs. The
sample size in HCMC was 400, assuming lower baseline knowledge. Design effect
was set at 2.

This study was reviewed by the Associated Director for Science of the National
Center for HIV, STD and TB prevention at CDC who classified this as a surveillance

*Definitions: Visible FSWs Street-based FSWs wait for clients to approach them and will usually
provide sex in a hotel rooms or in some public location such as in an alley way or park. The streets and

parks where FSWs congregate are often used in TLS since these types of FSWs are often accessible for

interviewing and can be identified and enumerated by researchers. Although most entertainment-based

FSWs may work at an establishment serving food or drinks, they also use this venue to find clients.
Despite government restrictions, a few entertainment-based FSWs will spend time at an establishment

waiting to meet clients; others will go to an entertainment venue only after receiving a call from a venue

owner or employee that male patrons are requesting female companionship. Entertainment venues are
used in TLS since they are easily identifiable and enumerated and the FSWs who work in them can be

identified and approached for an interview.

Semi-visible FSWs Brothel, guesthouse and hotel FSWs are classified as semi-visible because they are not

always easily identifiable. Most FSWs who reach their clients in hotels or guesthouses do so through the

hotel concierge or an intermediary who calls them on behalf of a male guest. Guesthouse based FSWs are

often paid less and spend less time with a client than a hotel based FSW. FSWs do not often spend time in

or around hotels and guesthouses soliciting client. Brothels are extremely hidden in Vietnam, and the

government does not recognize their existence. For the reasons cited above, these types of FSWs in Vietnam

would not be appropriate for TLS. However, not enough is known about these types of FSWs in Vietnam to

confidently categorize them as never being visible and therefore inaccessible with TLS. In many countries

where brothels are more visible (i.e., parts of India, Cambodia, Nepal, etc.) FSWs are easily enumerated

and sampled using TLS (FHI, 2000).

Non-visible The most hidden types of FSWs in Vietnam are those that reach their clients by telephone or

through the Internet, an agent or a gatekeeper. It would be impossible for TLS to capture these types of

FSWs unless they had access to a FSWs_ telephone numbers, Internet addresses or agents. Then again,

using lists of phone numbers, Internet addresses or contacts with agents in order to reach FSWs would

not constitute TLS, but rather would involve other types of non-probability sampling techniques (e.g.,

snowball sampling, targeted sampling, etc.). For these reasons, it is accurate to classify these types of

FSWs as non-visible.
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activity. The protocol for this study was reviewed and approved by the LIFE-GAP
Office of the Vietnam Ministry of Health.

FINDINGS

A total of 628 individuals, including seeds, were interviewed in fixed interview sites
in HCMC (n = 413) and HP (n = 215). The majority of the FSWs in the HCMC
(54.6%) and HP (51.3%) sample were under the age of 29 years old. More than
50% of FSWs in HCMC and HP had no occupation other than selling sex.

During the follow-up visits to collect recruitment incentives, most participants
reported giving out all of their coupons. According to the 174 recruiting
participants in HCMC and 90 in HP, each of whom received three coupons, a
total of 75 (15.3%) individuals in HCMC and 24 (10%) in HP refused to accept a
coupon; 147 recruiters in HCMC and 83 in HP reported that they were successful
in distributing their coupons and that no one to whom they tried to give a coupon
rejected one; so refusals were clustered among a handful of recruiters, 27 in HCMC
and 7 in HP. According to recruiters, most refusers did so because of Bfear of
identification,^ (57% in HCMC; 75% in HP), others Bfelt uncomfortable^ (27% in
HCMC; 8.3% in HP), still others thought they were Btoo busy^ (10.7% in HCMC),
others thought the Bincentive not worth the time^ (17% HP) and a small number of
FSWs in HCMC responded that they were Bnot interested.^

Overall, the recruited FSWs were diverse with respect to where they solicited
their clients. Figure 1 depicts the diversity of sex work types among the links within
a single recruitment chain of FSWs in HCMC (n = 59 recruits). In this example, the
seed recruited three FSWs who were not street-based: two based in guesthouses and
one based in karaoke.* The selected karaoke-based FSW recruited two other
karaoke-based and one guesthouse-based FSW. Near the outer waves of this
recruitment chain, there are some more hidden types of FSWs such as agent-based
and telephone-based FSWs.

The distribution by visibility was visible (HCMC, n = 311; HP, n = 161), semi-
visible (HCMC, n = 65; HP, n = 43) and non-visible (HCMC, n = 37; HP, n = 12).
Figure 2 shows that the largest adjusted proportions of FSWs in both HCMC and
HP reached by RDS were visible [HCMC, 73.7%; 95% ci(67.0%, 79.5%) and HP,
75.9%; ci(67.1%, 85.3%)]. RDS reached a small proportion of non-visible
[HCMC, 9.3%; ci(6.0%, 13.1%) and HP, 9.7%; ci(1.3%, 18.2%)] and semi-
visible FSWs [HCMC, 16.9%; ci(11.5%, 23.4%) and HP, 14.2%; ci(9.1%,
21.2%)], who theoretically could have been missed by TLS.

HIV Risk Factors
There were minor differences among FSW visibility groups with regard to HIV
status and related risk behaviors (see Table 1).

HIV positive test status did not differ by visibility group in HCMC or HP. In
HCMC and HP, a higher proportion of visible FSWs tested positive for HIV (14.5 and
35.2%, respectively) than semi-visible (13.8%, 30.2%) and non-visible (13.5 and

*Karaoke is the label used to represent all entertainment based FSWs, including those who work in

bars and restaurants.

ASSESSMENT OF RDS FOR RECRUITING FSW IN TWO VIETNAMESE CITIES i21



30.0%) FSWs. The only significant difference among the groups for any variable was
in HP, for Bno past month condom use with a partner^ (p value = 0.009).

Visibility groups in both HCMC and HP did not differ with respect to reported
use of non-injection illicit drugs ever and injected illicit drugs ever or reporting a
sexually transmitted infection (STI) during the previous year.

FIGURE 1. RDS recruitment network for one seed for type of female sex worker in HCMC, Vietnam.
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FIGURE 2. Distribution of visible, semi-visible and non-visible FSWs in HCMC and Hai Phong,
Vietnam; adjusted proportions (number). Visible FSWs are assessed to be the most visible of the
FSWs in Vietnam; semi-visible FSWs are assessed as not always being easily identifiable; and non-
visible FSWs are assessed as the most hidden types of FSWs in Vietnam.
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Service Utilization
Contact with a peer educator (PE), source of HIV information and HIV testing did
not vary significantly by visibility group in either city. Among all three visibility
groups in both cities, fewer than 50% had ever made contact with a PE. More than
50% of FSWs in both cities (with the exception of semi-visible FSWs in HP) reported
receiving their HIV information from television, radio, newspapers or magazines.
More HCMC FSWs reported receiving HIV information from friends than from
health workers and PEs; this pattern was reversed for HP FSWs (Table 2).

Fifty percent or fewer FSWs in each visibility group reported ever having an
HIV test. Among those HCMC and HP FSWs who ever had an HIV test, the
majority received their test at either a public clinic (district or community public
health center or STI clinic) or hospital, with the exception of HP semi-visible FSWs
who reported receiving their HIV test from either a hospital or a drug user/sex
worker rehabilitation center. Twice as many non-visible (13.3%), in comparison to
visible and semi-visible (6.3% each) FSWs in HCMC, reported receiving their HIV
test at a VCT center.

DISCUSSION

The analysis of RDS coverage demonstrates that this method may provide modestly
better estimates for FSW populations than TLS because it reaches individuals
ostensibly inaccessible by TLS. The level of risk and HIV prevalence in the less
visible groups of FSWs was similar to the semi-visible and visible FSWs. This would
indicate that less visible FSWs merit reasonable efforts to assure that these groups
are targeted within all interventions for FSWs. The differences might have differed
if two groups emerged rather than three. However, the semi-visible group could not
be clearly dichotomized.

The three visibility groups in HCMC and HP did not differ significantly, which
may contradict previous reports that higher paid, indirect FSWs, in general, have
less HIV risk than direct FSWs.5,11,33 High proportions of respondents among all
visibility groups in HCMC and HP reported inconsistent condom use with a sexual
partner in the past month, possibly indicating that all three groups of FSWs are not
being appropriately educated about using condoms or that they cannot easily access
them. Other possible barriers to increased condom use might include poor
negotiating skills with their clients or a false perception that a well-dressed client
with an occupation may not be HIV-infected. Understanding the perceptions,
negotiation skills and the reasons why some FSWs use condoms and others do not is
essential to addressing the low proportion of condom use among FSWs in these cities.

The high proportion of non-visible FSWs in HCMC and HP who ever met with a
PE indicates that the more hidden FSWs may be receiving more exposure to HIV
information than previously believed. HCMC and HP FSWs reported similar sources
for HIV information, indicating that PEs may be equally disseminated among the
visibility groups. Furthermore the high proportion of non-visible FSWs who ever had
an HIV test and their access to HIV testing at public clinics, hospitals and VCT
centers indicate that this group has some awareness of and interest in their risk. It
would be useful to gather qualitative data to determine how they obtained
information and services.

Another key finding was the nature of social networks formed by FSWs in
Vietnam. Networks were dense and diverse enough to provide a large sample in a
short time that crossed the various types, direct and indirect, of FSWs working in the
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respective cities. These network properties are essential to the successful use of RDS.
RDS had an added advantage over TLS by providing some measure of selection bias
by questioning respondents on the characteristics of peers who demurred. TLS
cannot determine reasons for not using a venue to solicit clients, only for respon-
dents_ refusal to speak with interviewers.

There were limitations to our study. Categories of visibility were based on the
authors_ perceptions of the sex work industry in the respective cities. We did not
conduct extensive fieldwork so there was limited knowledge about the types of FSWs
in Vietnam. There was too little formal research about characteristics of hotel and
guesthouse-based FSWs to confidently dichotomize them as visible or non-visible.
With a better understanding of these types of FSWs, reclassification and reanalysis of
the data could better demonstrate the capacity of RDS to reach hidden FSWs.
Furthermore, the question BWhere do you usually reach your clients?^ does not
signify where a FSW always reaches her clients. The findings here may have non-
differentially misclassified some respondents.

Currently RDS data analysis is limited to estimates of proportions. Stratified
analysis of the differences in risk factors among visibility groups might yield more
information when RDSAT is updated.

The best scenario for testing whether RDS captures more hidden elements of the
FSW population would be to conduct nearly contemporaneous surveys using TLS
and RDS in the same population. Using RDS data to simulate TLS for comparisons of
the two sampling methods is subject to any biases unique to RDS that might not be
found in TLS.

Although non-visible FSWs make up a small proportion of the FSW sample in
HCMC, their high HIV prevalence and associated risk factors is alarming, especially
when past efforts to sample FSWs, using TLS and convenience sampling, and sentinel
surveillance in STI clinics, are likely to have missed these groups. Missing the most
inaccessible portions of the FSW population could result in a biased understanding of
HIV sero-prevalence and risk factors and, consequently, could lead to inefficient
planning for HIV prevention and intervention programs for the entire FSW
population. Recurrent round-ups of FSWs drive FSWs off the street, making them
increasingly difficult to find in public venues. If current prevention programs are
targeting and responding to those who are most likely to be assessed (more visible
FSWs) then it is possible that an important segment of the FSW population at risk for
HIV is not receiving optimal HIV information and services. However, this study
found that segments were accessing services at about the same low rates, indicating a
need to increase service utilization among all groups of FSWs.

Based on these findings, we recommend using RDS for future surveys of FSWs
in Vietnam to prevent the omission of the less accessible members of this population.
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