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Abstract
This review examines the global literature concerning HIV risk among drug-using female sex workers (DU-FSWs).
In the context of HIV prevention, the possible synergetic effects of sexual risk and drug-related risk merit a
systematic review to get a better understanding of such effects among this highly vulnerable population. In
particular, we look at research on the association between drug use and HIV risk among female sex workers (FSWs)
in terms of multiple indicators such as HIV infection, needle sharing, and unprotected sex.
The current review, through synthesizing the findings from 41 studies conducted in multiple nations, reveals a
complex picture of HIV risk for DU-FSWs across diverse societies. Research findings are mixed but tend to show
that drug-related and sex-related risk behaviors accelerated the risk of HIV/STI among DU-FSWs, underscoring
considerable vulnerabilities. However, findings about the level of the association and significance, as well as the
mechanisms of HIV transmission, are inconsistent among various empirical studies. The variations in findings
may be attributed to the specificities of diverse social contexts, various characteristics of the study samples, and
different measurements in different studies. The mixed findings point to the need for more empirical studies
targeting DU-FSWs to understand how drug use and sexual risk interactively affect this population differently in
different social contexts. Future research should focus on multiple-level risk/preventive factors, assess the overlap
between drug-using networks and sexual networks, and identify the synergetic dynamics between drug use and sex
work. Development of conceptual frameworks and methodological innovations are also needed.
Keywords: drug use, female sex workers (FSWs), HIV/STIs, needle sharing, unprotected sex
1. Introduction
This review examines the global literature on HIV/STI risk among drug-using female sex workers (DU-FSWs).
We chose a broad definition of female sex workers (FSWs); this includes any woman who provides sexual services
for financial compensation including goods or services (Baral et al., 2013). As a result, the target population of this
review includes both professional sex workers and women engaging in transactional sex or survival sex. While
professional sex workers may be different from women performing survival sex in many aspects of their lives, it is
difficult to practically draw a clear line between the two activities, and the health ramifications of the two activities
are likely to be similar. Among DU-FSWs, we include both FSWs who use injection drugs (IDU-FSWs) and FSWs
who use non-injection drugs (NIDU-FSWs). Alcohol and tobacco users were excluded, although alcohol abuse is
common among FSWs (Medhi et al., 2012; Q. Li, X. Li, & Stanton 2010; Malta et al., 2008; Inciardi, Surratt, &
Kurtz, 2006).
Three routes of HIV transmissions are: (1) blood and blood products; (2) intimate sexual contact (mucosal contact
including penile-vaginal contact, penile-anal contact, and by fellatio), or (3) vertical transmission (mother-to-child)
during pregnancy, delivery, or breast-feeding (CHLP 2015). Numerous studies indicate that having an STI
magnifies the risk of acquiring HIV by anything from two to eight times or more (Boily et al., 2001).
FSWs are a population at high risk for HIV and other sexually transmitted infections (STIs) (Chen et al., 2012; Yu,
2013) and DU-FSWs may be at even greater risk for HIV infection. FSWs who use drugs are at particularly high
risk for STIs, as they can be infected with HIV/STIs via their drug use behavior (e.g., needle sharing) as well as
through unprotected sex, and they may transmit HIV/STI to others (MAP, 2005; de Graaf, 1995). The close
1

gjhs.ccsenet.org

Global Journal of Health Science

Vol. 10, No. 5; 2018

association between drug use and the sex trade has been known for many decades (Silbert, Pines, & Lynch, 1982;
Gossop et al., 1994). Previous studies have shown that a significant portion of FSWs were injection drug users
(IDUs) globally (Konings, 1996); commercial sex has been significantly correlated with drug abuse in Wuhan,
China (p<0.01, OR=11.47) (Wei et al., 2004); hard-drug use among FSWs in Durban, South Africa, has been
shown to be very common (41%) (Leggett, 2001); a study showed that 83% of FSWs in Amsterdam were IDUs
(van den Hoek et al., 1988). Injection drug use was inextricably linked to commercial sex (Tyndall et al., 2002).
For example, in various locations in the Russian Federation, between 15% and 66% of female IDUs were involved
in sex work (Platt et al., 2005; Dehne & Kobyshcha, 2000); over half of female IDUs in China (52-98%) were
involved in sex work (Yang et al., 2005; Gu et al., 2008); and two-thirds of female drug users in Manipur, India,
reported exchanging sex for money or drugs (Panda et al., 2001).
Since the 1990s, the high-risk status of DU-FSWs has drawn attention from those involved in both prevention and
research efforts. Researchers have increasingly paid attention to DU-FSWs because of the potentially enhanced
effects of sexual risks and drug use behaviors (Baral et al., 2013; Malta et al., 2008; Tang et al., 2014; Loza et al.,
2010; Lau et al., 2007; Strathdee et al., 2001). The overlap between illicit drug use and sex work has been
identified as an important factor responsible for HIV prevalence among FSWs (Medhi et al., 2012), which would
indicate double risk for DU-FSWs. However, most researchers only focused on either sexual risks or drug use
behavior among FSWs, and few have examined HIV risk among injection and non-injection drug-using FSWs
(Tang et al., 2014).
There are several principal explanations for the close linkage between drug use and sex work. First, drug users may
begin (and continue) to engage in sex work to support their drug addictions. Since illicit drugs are usually
expensive, DU-FSWs often face great economic pressure to support their drug use (Malta et al., 2008; Choi,
Cheung, & Chen, 2006). Many female drug users resort to sex work in order to maintain their drug use, either
obtaining drugs from their sexual partners or using the money from sex work to purchase drugs (Medhi et al., 2012;
Panda et al., 2001). Second, FSWs may use drugs as a maladaptive means of coping with stress associated with the
sex trade (Leggett, 2001; Parry et al., 2009). Third, forceful and/or violent sex partners or clients may coerce FSWs
into drug use. Finally, drug use may be consistent with some subcultures of FSWs (e.g., deviant behaviors). This
overlap of injection drug use and the sex trade suggests a possible synergy between the two activities in increasing
the risk for HIV infection and transmission.
The level of overlap between drug use and the sex trade, however, varied significantly across subpopulations of
drug-using women. For example, crack-smoking women (18-29 years of age) in inner-city neighborhoods in New
York, Miami, and San Francisco, were 14 times more likely to sell sex compared with non-crack-smoking women
(Edlin et al., 1994). Among a group of young women in Miami, Florida, crack use was associated with increased
sexual activity, multiple sex partners, and sex work: 89% of crack-using women engaged in sexual activity; 74% of
them had two or more partners, and 63% of the women reported sex work (for money or drugs) in the 30 days
before the study (Weatherby et al., 1992). IDU-FSWs in Sichuan, China, were at higher risk for HIV infection than
female IDUs, as syringe-sharing behaviors (borrowing, lending, injecting with pre-filled syringes) were higher
among IDU-FSWs (45.3%) than female IDUs (37.2%) (Lau et al., 2008).
A few previous reviews of FSWs and/or drug use have shed light on the great HIV/STI risk among DU-FSWs. A
comprehensive review of peer-reviewed articles and gray literature on sex work in Central Asia (Uzbekistan,
Tajikistan, Turkmenistan, Kazakhstan, Kyrgyzstan, Mongolia, and Afghanistan) found that there were increasing
data directly linking HIV among FSWs to injection drug use (the occurrence of HIV was up to 20 times higher
among IDU-FSWs) (Baral et al., 2013). Similarly, a systematic literature review of HIV/STI prevalence data for
FSWs in China suggested that IDU-FSWs might be at greater risk for HIV infection, with 12-49% found to be HIV
positive compared with less than 1% HIV infection rate among FSWs nationwide (Poon et al., 2011). A review on
drug-using women within a global framework showed that such women were at particularly high risk not only for
HIV but also for other STIs, such as HBV and HCV (Miller & Neaigus, 2001).
To date, the relationship between drug use and HIV risk among FSWs has been examined in a diverse but limited
number of societies, including both high-income countries and low- and mid-income countries. Although existing
studies have shed light on the considerable HIV-related risk among DU-FSWs in the past two decades, no
systematic review of global literature has focused on DU-FSWs. Thus, we conducted a systematic review by
examining the existing global literature on HIV risks among DU-FSWs. In the context of HIV prevention, the
synergetic effect of sexual risk and drug-related risk merits such a review to synthesize the existing empirical
studies on DU-FSWs at increased risk of exposure to HIV/STIs.
There are three main objectives in the current review: First, to review the empirical evidence on the association
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between drug use and HIV risk among FSWs across different societies. Second, to examine the potential
mechanisms through which drug use affects HIV risk among DU-FSWs. Third, to identify the knowledge gap in
the current literature and provide recommendations for further research and interventions in the field.
2. Methods
2.1 Inclusion Criteria
We identified studies that are: (1) peer-reviewed and published in English-language journals prior to November
2014; (2) empirical studies using either qualitative or quantitative methodology; (3) focused on drug-using (either
injection or non-injection drugs) with FSWs as the primary target population of the studies; (4) engaged in
assessing the association between drug use and HIV-related risks (e.g., prevalence, behaviors) among FSWs.
2.2 Data Sources
The literature search was conducted in November 2014, primarily using four electronic bibliographic databases:
CINAHL, PsycINFO, PubMed/Medline, and Web of Science. We generated a master list of search terms and
tailored search queries to each electronic database. The search terms included FSWs (alternative search terms were:
female prostitutes, commercial sex workers, sex exchange, sex trade, survival sex), drug use, and HIV. All
citations were imported into EndNote X 7.0 for data management. The search of these four databases resulted in
2,768 citations in total. After deleting duplications, 1,995 citations remained in the EndNote data set for further
screening.
2.3 Screening
Citations were screened using a three-step process that included a title (and keyword) review, an abstract review,
and an article review. At the title review stage, all unduplicated records [n=1,995] were initially screened to
exclude citations that clearly did not provide empirical data for DU-FSWs and HIV/STI risks. As a result, we
excluded 1,386 articles: 104 irrelevant citations, 50 non-empirical studies, and 1,232 articles that focused on only
one or two of our three primary topics of interest (i.e., sex work, drug use, HIV risk). At the abstract review stage,
we excluded 499 of the remaining 609 articles, primarily because they did not examine the relationships between
drug use and HIV prevalence or HIV-related behaviors among FSWs. At the article review stage, we excluded 70
of the remaining 110 articles because 53 did not provide data about the relationship between drug use and
HIV-related risks, 11 focused on prevention/intervention projects, and the remaining six focused on only one or
two of our three primary topics. The three-step screening process left 40 peer-reviewed articles. The references of
these 40 eligible articles were then hand-searched with one additional article being identified. The search resulted
in 41 eligible articles reporting data from a total of 39 studies for further analysis. Figure 1 illustrates the screening
process for each step and presents the reasons for exclusion.
2.4 Data Abstraction
We developed structural data abstraction forms to retrieve study characteristics and major findings from each of
the 41 reviewed articles. We then created a table to display and categorize the study characteristics (e.g., study
location, study sample and size, year of data collection, age of study sample, study design) for each of the reviewed
articles. We also created a table that displays the health behaviors and HIV risks (i.e., drug use patterns, HIV
prevalence, other STI rates, drug-related risk behaviors, sex-related risk behaviors) for the data we extracted.

3

gjhs.ccsenet.org

Global Journal of Health Science

Vol. 10, No. 5; 2018

Figure 1. Selection Process
3. Results
3.1 Characteristics of the Reviewed Studies
3.1.1 Study Sites and Publication Period
The key characteristics of the reviewed studies were summarized by authors, publication year, study site, year of
data collection, sample size, age of study sample, and study design (Table 1). Our reviewed studies encompassed
participants recruited from 16 countries or regions with almost half (46.3%) from high-income countries and the
other half (53.7%) from low- and mid-income countries. In particular, data were collected from the United States
[n=8], Canada [n=2], the UK [n=2], The Netherlands [n=2], Denmark [n=1], Spain [n=3], Italy [n=1], the Russian
Federation [n=2], China [n=8], Vietnam [n=2], India [n=1], Bangladesh [n=1], Mexico [n=3], Brazil [n=2], South
Africa [n=2], and South America [n=1]. The reviewed articles were published between 1989 and 2014, with 13
published prior to 2000, 20 between 2000 and 2009, and eight during or after 2010. The years of data collection
ranged between 1985 and 2012.
3.1.2 Study Design and Sampling
Most reviewed articles (37 out of 41) adopted quantitative methods and only four used qualitative methods (9.8%).
Most quantitative studies used cross-sectional design (34/37) and only three were cohort studies (Azim et al., 2006;
Weber et al., 2002; Vioque et al., 1998). The majority of the studies recruited research participants through STI
clinics or other related local community settings (e.g., AIDS outreach offices, HIV-outpatient facilities, national
sentinel surveillance sites). Five studies used chain referral sampling (including respondent-driven sampling or
RDS) (Medhi et al., 2012; Malta et al., 2008; Gu et al., 2008; Parry et al., 2009; Szwarcwald et al., 1998), and one
study used multiple recruitment strategies (Dunne et al., 2014). The sample size (relevant to DU-FSWs) ranged
from 10 to 2658 (mean=263.8, median=111). Nineteen studies (46.3%) had sample sizes of 100 or less, with eight
studies (19.5%) having sample sizes below 50.
3.1.3 Target Population
As illustrated in Table 1, eight of the 41 (19.5%) reviewed articles solely focused on drug-using (either injection or
non-injection drug using) FSWs. The rest included other high-risk groups in their target populations (e.g.,
non-sex-trading drug-using women, male IDUs, sex workers’ clients). The mean (or at times median) age of the
DU-FSWs ranged from 19 to 39.5 (among 19 studies with age information for DU-FSWs). DU-FSWs in the
United States were older; mean/median ages of DU-FSWs of United States in all five studies (except three studies
from which data on ages were not available) were over 30 years of age. Twenty studies did not report the
mean/median age among DU-FSWs, and three studies did not specify the age of their study samples.
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Table 1. Summary of the Reviewed Studies
Authors (Year)

Ref
#

Year(s)
Study site

of

data
collection

Study sample & size

92 African American DU-FSWs
Dunne
(2014)

et

al.

Tang et
(2014)

al.

Hong et
(2013)

al.

Medhi
(2012)

al.

et

Xu
et
(2012)

al.

Chen et
(2012)

al.

37

Baltimore, USA

2002-2012

(sex exchange;15 sex traders for
drug only & 77 sex traders for
economic resources or both)

Age of sample (mean) Study design
37.1
(traders for economic
resources and/or drugs) Cross-sectional
vs. 39.5 (traders for
drugs only)

389 DU-FSWs (59 IDU-FSWs and n/a
22

Guangxi, China

2010

76

Ningbo, China

2012

63 DU-FSWs (among 863 FSWs)

2

Northeast India

2006

107 DU-FSWs (among 426 FSWs) 26 yrs.

Cross-sectional

38

Yunnan, China

2007

150 DU-FSWs (among 705 FSWs
26.7 yrs.
& 100 clients)

Cross-sectional

6

Eastern & southern
China

2009

20 IDU-FSWs (among 7,118
FSWs)

(eight cities)

Strathdee et al.
(2011)

56

Loza et
(2010)

al.

23

Wang et
(2009)

al.

Parry et
(2009)

al.

Xu
et
(2008)

al.

Malta et
(2008)

al.

Gu
et
(2008)

al.

39

Northern Mexico
(two cities)
Tijuana & Ciudad
Juarez, Mexico
Yunnan (Kaiyuan
City), China

2008-2009

330 NIDU-FSWs among the total
12,622 FSWs)

620 IDUs-FSWs

(28 yrs. among all
FSWs)

Cross-sectional

n/a (21-30 yrs.)

Cross-sectional

n/a
(24 yrs. among all
FSWs)*
33 yrs.*

Cross-sectional

Cross-sectional

2004-2006

n/a
181 IDU-FSWs (among 914 FSWs
(32 yrs. among all
who had recent unprotected sex)
FSWs)

Cross-sectional

2006

120 DU-FSWs (69 IDU-FSWs & n/a
51 NIDU-FSWs among 737 FSWs) (16-52 yrs.)

Cross-sectional

74 DU-FSWs (among 115
DU-CSWs)

27

Cape Town, South
Africa

70

Gejiu City, China
(mining regions)

2006

NIDU-FSWs, among 96 FSWs &
339 miner clients)

4

Foz do Iguaçu,
Southern Brazil

2003

26 NIDU-FSWs (crack users)

2005

n/a
(18-55 yrs.)

Qualitative
(rapid
assessment)

10 DU-FSWs (7 IDU-FSWs and 3 n/a
(16-39 yrs. among all Cross-sectional
FSWs)
n/a
(18-40 yrs.)

Qualitative

Danzhou

Patterson et al.
(2008)

20

41

(Sichuan) &
Hengyang
(Hunan), China
Tijuana & Ciudad
Juarez, Mexico

2007

281 (non-institutionalized)
IDU-FSWs

n/a

Cross-sectional

424 DU-FSWs (166 IDU-FSWs & n/a
2004-2006

258 NIDU-FSWs among 924
FSWs)

5

(32 yrs. among all
FSWs)*

Cross-sectional
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Moscow,
Platt
et
(2007)

al.

89

Bautista et al.
(2006)

90

Azim et
(2006)

33

al.

Inciardi et al.
(2006)
Chen et
(2005)

al.

Tran et
(2005)

al.

Platt
et
(2005)

al.

Belza

Barnaul, Russian
Federation
South America
(nine countries)

2003

Bangladesh (three
cities)

5

Miami, Florida,
USA

44

Kunming, Yunnan,
China

104 IDU-FSWs (among 1473
IDUs)

16 DU-FSWs (10 illegal
1999-2002

Dhaka,
2004-2005

2001-2003

21.5 yrs.

n/a

drug-using FSWs & 6 marijuana
(28.3 yrs. among all
using FSWs among 13,600 FSWs) FSWs)
82 IDU-FSWs (among 130 female
27 yrs.*
IDUs)
586 DU-FSWs (street based)

Cross-sectional

38 yrs.*

Cross-sectional

Cohort study
(baseline data)
Cross-sectional

n/a
1999-2000

292 DU-FSWs (among 505 FSWs) (24.7 yrs. among all
FSWs)

Cross-sectional

n/a
91

Hanoi, Vietnam

2002

153 DU-FSWs (among 400 FSWs) (30.4 yrs. among all
FSWs)

Cross-sectional

17

Togliatti City,
Russian Federation

2001

66 IDU-FSWs (among 423 IDUs) 23.8 yrs.

Cross-sectional

92

(2004)

Volgograd &

Spain
(six cities)

2000

19 IDU-FSWs (among 3149
FSWs)

Nguyen et al.
(2004)

45

Ho Chi Minh City,
Vietnam

2000

51 IDU-FSWs (among 398
street-based FSWs)

Spittal
(2003)

et

al.

42

Vancouver &
Montreal, Canada

1999-2000

193 IDU-FSWs (among 591
street-based female IDUs)

Weber
(2002)

et

al.

34

Montreal, Canada

1995-2000

88 DU-FSWs (among 265 female
street youths)

n/a
(29.2 yrs. among all
FSWs)
25.4 yrs.
31 yrs.*

19 yrs.

Cross-sectional

Cross-sectional

Cross-sectional
Prospective
cohort

n/a
Johannesburg,
Leggett et al.
(2001)

14

Cape Town, &
Durban, South
Africa

n/a

Hard-drug-using FSWs (among
349 street FSWs)

(Johannesburg: 24
yrs.
Cape Town: 27 yrs.

Cross-sectional

Durban: 27 yrs.;
among all FSWs)

Kwiatkowski &
Booth (2000)

96

23 cities, USA

1992-1996

2,042 DU-FSWs (sex exchangers
for money or drugs)

35 yrs.

Cross-sectional

93

20 sites, USA

1992-1997

2658 crack-using FSWs (among
4667 crack-using women)

37 yrs.

Cross-sectional

Estébanez et al.
(1998)

94

22 sites (29
provinces), Spain

1989-1991

269 IDU-FSWs (among 1633
FSWs)

Vioque et al.
(1998)

35

Alicante, Spain

1986-1996

Logan

&

Leukefeld
(2000)

n/a
(29.8 yrs. among all
FSWs)
n/a

50 IDU-FSWs (among 657 FSWs) (27 yrs. among all
FSWs)

6

Cross-sectional

Prospective
cohort
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Szwarcwald et
al. (1998)

36

Logan
(1998)

43

et

al.

Jones et
(1998)

al.

Inciardi
(1995)

Santos, Brazil

1996

Lexington &
Louisville,
Kentucky, USA
City, San
Fransicso, USA

27.4 yrs.

Cross-sectional

exchangers among 292 female
crack users)

35 yrs.

Cross-sectional

337 crack-using FSWs (among
419 crack-smoking CSWs)

n/a

162 crack-using FSWs (sex
1993-1997

Miami, New York
47

22 IDU-FSWs (among 697
chain-referred FSWs)

Vol. 10, No. 5; 2018

1991-1992

35 crack-using FSWs (among 52

(18-29 yrs.)
n/a

Cross-sectional

46

Miami, Florida,
USA

48

Copenhagen,
Denmark

1990-1991

52

Baltimore, USA

1988-1989

50

Glasgow, UK

1990-1991

McKeganey et
al. (1992)

87

Glasgow, UK

1991

van den Hoek
et al. (1990)

95

Amsterdam, the
Netherlands

1985

van den Hoek
et al. (1989)

49

Amsterdam, the
Netherlands

1985-1987

117 DU-FSWs (96 IDU-FSWs &
21 NIDU-FSWs)

27 yrs.

Cross-sectional

Tirelli et
(1989)

62

n/a

114 IDU-FSWs (among 304
FSWs)

25.6 yrs.*

Cross-sectional

Alary et
(1994)

al.

1989-1993

Astemborski

et

36 IDU-FSWs (including 237
FSWs)

(19-40 yrs.)

Qualitative

n/a
(30.9 yrs. among all
FSWs)

Cross-sectional

211 IDU-FSWs (women who

and Solomon
(1994)
Taylor
(1993)

crack-users who exchanged sex for
crack)

al.

al.

51 IDU-FSWs
147 IDU-FSWs (among 206
street-working FSWs)

n/a

Cross-sectional

25.5 yrs.

Cross-sectional

n/a

Qualitative
+ HIV tests

n/a

Rome, Milan,
Naples,
Pordenone, Italy

traded sex for drugs or money
among 538 female IDUs)

95 IDU-FSWs (among 243 IVDS) (28.6 yrs. among
female IDUs)

Cross-sectional

* Median age.

3.2 HIV Risk
3.2.1 HIV Prevalence
The prevalence of HIV infection among DU-FSWs varied substantially across study samples within various
geographical regions. The reviewed studies examined HIV rates (e.g., seroprevalence, seropositivity,
seroconversion) among IDU-FSWs (0-56%, mean=24.2%, median=16.3%, among 19 studies), NIDU-FSWs
(0-60%, mean=23.8%, median=20.3%, among 6 studies), and FSWs who used both injection drugs and
non-injection drugs (4.8-43.4%, mean=21.9%, median=23.7%, among ten studies).
Our reviewed articles yielded a general pattern regarding the level of association between drug use and HIV
prevalence among FSWs. The rates of HIV infection were highest among IDU-FSWs, the next highest among
NIDU-FSWs, and the lowest among non-DU-FSWs (Table 2; HIV rates were calculated to represent the
prevalence among DU-FSWs when the study population was larger than DU-FSWs and the relevant data was
available). Six studies show that IDU-FSWs had much higher HIV prevalence than NIDU-FSWs (Medhi et al.,
2012; Tang et al., 2014; Szwarcwald et al., 1998; Xu et al., 2012; Wang et al., 2009; Tran, et al., 2005). More
specifically, in Kaiyuan City, China, IDU-FSWs had the highest rate of HIV infection (49.3%), followed by
DU-FSWs (19.6%), whereas the HIV prevalence among FSWs overall was 10.3% (Wang et al., 2009). In Santos,
Brazil, IDU-FSWs had a 45% HIV infection rate compared to crack users, who had 38% HIV prevalence, and
marijuana/cocaine users, who had a 5% HIV infection rate (Szwarcwald et al., 1998). In northeast India and
southwest China (Yunnan province), HIV prevalence was 25.2% and 43.4% among DU-FSWs and 9.5% and 4.9%
7
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among non-DU-FSWs, respectively (Medhi et al., 2012; Xu et al., 2012). The only exception to this general pattern
was in Mexico, where NIDU-FSWs had a 60.0% HIV rate whereas IDU-FSWs had a 41.8% rate (Patterson et al.,
2008).
3.2.2 STI Prevalence
Reviewed studies also examined various other STIs among IDU-FSWs. For instance, among IDU-FSWs, syphilis
infection rates ranged from 17% to 58% (mean=32.9%, median=25.0%, among 5 studies). Other measures of
syphilis such as syphilis tiers ≥1.8 (36%), lifetime syphilis (60%), and active syphilis (10.7%) were also reported.
Two studies reported gonorrhea infection (6-65%, mean=35.5%). HCV (18.7%), HBV (41.8%), Chlamydia (24%),
Trichomoniasis (58%), genital herpes (24%), bacterial vaginosis (42%), treponema pallidum (16.3%), HTLV-I
(0%), and HTLV-II (53%) were also examined and reported. Among NIDU-FSWs, syphilis (4.5%) and HCV
(1.5%) were examined.
Reviewed articles that included both IDU-FSWs and NIDU-FSWs examined syphilis (12-40%, mean=23.2%,
median=22%, among 7 studies), Chlamydia (10.1-30%, mean=18.8%, median=17.5%, among 4 studies),
gonorrhea (6.1-44%, mean=30%, median=40%, among 3 studies), HCV (22.2-29.7%, mean=26%, among 2
studies), HBV (53.4-67%, mean=60.2%, among 2 studies), genital warts (6-8%, mean=7%, among 2 studies),
HSV-2 (73-86.7%, mean=79.9%, among 2 studies), Trichomoniasis (9.5%), and any STI (59%). In addition, a few
studies used other variables such as the infection histories of STIs (3-8.5%, mean=6.3%, among 2 studies).
3.2.3 Drug-Related HIV Risk
The majority of the reviewed studies (82.9%) included DU-FSWs as part of their primary subjects. As to drug use
patterns among DU-FSWs, nearly half of the studies (43.9%) solely focused on IDU-FSWs, nearly half (41.5%)
studied both IDU-FSWs and NIDU-FSWs, only a few (4.9%) focused on NIDU-FSWS, and some (9.8%) did not
distinguish between IDU-FSWs and NIDU-FSWs at all.
Injection drug use and non-injection drug use were often not exclusive, and poly-drug use was common among
FSWs. For instance, Spittal et al., (Spittal et al., 2003) reported that IDU-FSWs in Vancouver and Montreal,
Canada, used crack, heroin, and speedball along with injection drugs. Logan et al., (Logan, Leukefeld, Farabee,
1998) mentioned that 51% of the crack-using FSWs in Lexington and Louisville, Kentucky US, were also IDUs
concurrently. Non-injection drug use among FSWs included the use of opioids, cocaine, heroin, crack,
methamphetamine, ketamine, marijuana, ecstasy, cannabis, and speedball.
As to particular drug-related risk practices for HIV transmission, the reviewed articles largely reported two kinds
of behaviors: IDU-related risk behavior (28/41) and NIDU-related risk behavior (6/41). The three most frequent
risk factors were: IDU (7.6-100%, mean=48.7%, median=44.2%, 16 studies), needle/equipment sharing
(3.2-74.4%, mean=43.3%, median=48.4%, 8 studies), and NIDU (82.6-100%, mean=92.6%, median=90.6%, 5
studies). The articles also showed various associations between HIV/STI status and FSWs’ demographic
characteristics (e.g., age at time of study, age at first involvement in illicit activities, STI history, type of work
venues) that were unique to each setting.
Depending on various sampling frames, the proportion of IDU among DU-FSWs in reviewed studies ranged from
3% to 100% (mean=69.3%, median=82.6%, 34 studies), and the proportion of NIDU ranged from 17% to 90.6%
(mean=58.7%, median=69.2%, 10 studies). The DU-FSWs used various kinds of drugs including crack (72-100%,
mean=91.1-100%, median=100%, 7 studies), heroin (35-57%, mean=49.3%, median=56%, 3 studies), marijuana
(37.5-100%, mean=77.5%, median=95%, 3 studies), cocaine (38-93%, mean=65.5%, 2 studies), opioids (29.3%),
methamphetamine (92%), ketamine (19%), speedball (33%), acid/PCP (94%), tranquilizers (68%), and solvents
(51%). Because the line between IDU and NIDU was often not made clear, calculations in this review were only
based on the available data from the reviewed studies.
Injection drug use among FSWs was often the greatest risk factor for contracting HIV. For example, a study in
Kunming, China, showed that all HIV-infected FSWs (10% of the studied population) were IDUs (Chen et al.,
2005). In Ho Chi Minh City, Vietnam, injection drug use was independently associated with HIV seropositivity
(OR=101.30; 95% CI, 33.55-3-5.89) (Nguyen et al., 2004). In Guangxi province, China, the HIV rate among
IDU-FSWs was 8.5% whereas that of other FSWs was 1.0% or less in the 2010 National Sentinel Surveillance
sample (Tang et al., 2014).
However, studies also showed that non-injection drug use was a risk factor facilitating HIV transmission among
FSWs. Drug use (often “binge use” or use at an overdose level) led to impaired host immunity, which potentiated
the transmission of HIV as well as STIs (such as genital ulceration), by increasing both susceptibility and
infectivity (Inciardi 1995). Crack use, for example, can cause open sores, blisters, and cuts on lips and inside
8
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mouths, and the wounds may facilitate the oral transmission of HIV during pipe sharing (Malta et al., 2008) or oral
sex (Inciardi 1995).
Three reviewed studies have suggested that non-injection drug use (compared with injection drugs) may equally be
a risk factor for HIV infection (Medhi et al., 2012; Inciardi 1995). Particularly, crack smokers may be at equal or
even greater risk for HIV/STIs and play a unique role in transmitting STIs (Inciardi 1995). Interestingly, these
studies showed that, while it was true that IDU-FSWs usually had a much higher prevalence of HIV, NIDU-FSWs
tended to have a higher prevalence of some other STIs. For example, crack-smoking FSWs were more likely to
have syphilis (42%) than IDU-FSWs (24%) in the U.S. (Jones et al., 1998).
3.2.4 Sex-Related HIV Risk
As shown in Table 2, the reviewed studies largely investigated five sex-related risk factors including: unprotected
sex (27/41), infections of other STIs (13/41), number of sex partners (6/41), other risky sex practices (e.g., sex
under drug use, serial sex, anal sex) (5/41), and adverse social conditions and environments (e.g., work venues,
violence, homelessness, arrest, and imprisonment) (11/41).
Table 2. Summary of HIV-related risk in the reviewed studies
Authors
(Year of
Study)

Re
f#

Drug use patterns

IDU-FSWs: 47.8%
Dunne et al.
(2014)

37

Opioid-use: 29.3%
Cocaine-use: 38.0%
Crack-use: 84.8%

HIV prevalence

Other STI rates

20% (traded sex
for drugs only)

IDU, sharing
needles,

5.2% (traded sex n/a
for
economic
resources
drugs)

Drug-related risk
factors (%)

Sex-related risk factors (%)

Number of sex partners, inconsistent

condom use, lifetime condom use rate
opioids/cocaine/crack
(n/a)
use (n/a)

and/or

IDU-FSWs:
No condom use during last sex act:
25.9%
Syphilis: 20.3%

Tang et al.
(2014)

22

IDU-FSWs: 15.2%
NIDU-FSWs: 84.8%

IDU-FSWs: 8.5% (IDU-FSWs),
4.5%
NIDU-FSWs:
(NIDU-FSWs)
n/a
0.0%
HCV:
44.1%
(non-DU-FSWs:
(IDU-FSWs),
1.0%)
1.5%
(NIDU-FSWs)

Inconsistent condom use (past mo.):
64.4%
STD history (self-report): 8.5%
HIV testing: 61.0%
NIDU-FSWs:
No condom use during last sex act:
15.7%
Inconsistent condom use (past mo.):
31.1%
Self reported history of STDs: 7.3%
HIV testing: 44.2%

IDU-FSWs: 22.2%

Hong et al.
(2013)

Methamphetamine-using
FSWs: 92.1%
76

Heroin-using FSWs:
57%

Needle sharing
Syphilis: 25.4% (3.2%)
4.8%

Hepatitis
22.2%

Ketamine-using FSWs:
19%

9

C: IDU (22.2%)
Methamphetamine/he
roin/ketamine use

No condom use (last sex act): 88.9%
HIV/syphilis/hepatitis C infections
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Syphilis: 27.1%
(vs.

11.4%

among
non-DU-FSWs)

Medhi et al.
(2012)

2

IDU-FSWs: 22.4%
NIDU-FSWs: 77.6%

25.2%

Regular clients (86.0%)

Chlamydia:
30%

(9.5%
among(vs.
19.9%
non-DU-FSWs)
among
non-DU-FSWs)
At

Inconsistent condom use with:

least

one

STI: 59%

(vs.

IDU clients/sharing
needles (58.9%)

Occasional clients (74.8%)
Husband/boyfriends (95.0%)
Longer duration of sex work (6 yrs.;
vs. 4.8 yrs. among NDU-FSWs)
More # of clients (7.7)

33.5%
among
non-DU-FSWs)
HSV-2: 86.7%
Syphilis: 12.0%

Xu et al.
(2012)

38

IDU-FSWs: 79.4%
NIDU-FSWs: 20.6%

43.4 %
(vs.
4.9
non-DU-FSWs)

Trichomonas
vaginalis: 9.5%

n/a

% Neisseria
gonorrhea: 6.1%

HIV/HSV-2 infections
More # of clients (last wk.): 4
Longer duration of sex work: 5.9 yrs.

Chlamydia
trachomatis:
10.1%
Chen et al.
(2012)

n/a
6

IDU-FSWs: 100%

(0.6% among all Syphilis: 25.0% IDU (25.0%)
FSWs)

n/a

Gonorrhea: 6%
Chlamydia:
24%

Strathdee et
al. (2011)

56

IDU-FSWs: 100%

5.3%

Syphilis
IDU w/ clients
titers >=1:8: 36%
(55%)
Infection of syphilis tiers>=1:8 (36%)
Any syphilis:
Police confiscation
58%
of syringes (49%)
Trichomonas:
58%
Bacterial
Vaginosis: 42%

Loza et al.
(2010)

n/a
23

(IDU-FSWs: 19.8%
among overall FSWs)

n/a

n/a

USA clients (DUs): 84%
(Syphilis: 26.9% IDU in the past mo.
(5.9% among all
Drug use before/during sex (last mo.):
among
overall(39%)
FSWs)
31%
FSWs)

10
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n/a
(HSV-2+: 74.5%
vs.

Wang et al.
(2009)

39

IDU-FSWs: 57.5 %
NIDU-FSWs: 42.5%

49.3%
(IDU-FSWs)
19.6%
(NIDU-FSWs)

29.7%

higher

&

Working venues

lower-risk
venues)
C.

Duration of sex work (>=5 yrs.) (n/a,
14.7% among all FSWs)

in

IDU (57.5%)

trachomatis:

64.2% vs. 23.6%
in

higher

High-risk venues (n/a, 37.9% among
all FSWs)
Low-risk (n/a, 62.1% among all
FSWs)

&

lower-risk
venues)
Needle sharing (n/a)
Parry et al.
(2009)

27

n/a

34%

Drug use

n/a

before/during sex
(n/a)

Inconsistent condom use (n/a)

n/a
(Herpes
simplex virus-2:
70.8%;
Syphilis 12.5%;
Neisseria

Xu et al.
(2008)

70

IDU-FSWs: 70%
NIDU-FSWs: 30%

n/a

gonorrhea
36.8%;

History of Illegal
drug use in the past 3
mos. (100%)
n/a

(8.3% among all Chlamydia
FSWs)
trachomatis
46.3%;

History of IDU
(70.0%)

Trichomonas
vaginalis 22.1%;
Any
90.6%
among
FSWs)

Malta et al.
(2008)

Gu et al.
(2008)

4

Crack-using FSWs:
100%

n/a

n/a

20

IDU-FSWs: 100%

n/a

n/a

STIs:
overall
Drug use (n/a)

Inconsistent condom use (n/a)

Drug use

Physical/sexual violence (n/a)

before/during sex
(n/a)
Needle sharing
(48.4%)

Inconsistent condom use, past 6 mos.
(64.1%)

n/a
(Gonorrhea: 4%

Patterson et
al. (2008)

41

IDU-FSWs: 39.2%
NIDU-FSWs: 60.8%

IDU-FSWs: 41.8%
NIDU-FSWs:
60.0%

Chlamydia:
13%
Trichomonas:
35%
Syphilis
titers >=1:8: 10%
among
FSWs)

11

overall

Cocaine Injection
(n/a)
Methamphetamine
use, past mo. (n/a)

Infection of syphilis tiers>=1:8 (n/a)
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Inconsistent condom use (41.7%)

Platt et al.
(2007)

89

IDU-FSWs: 100%

7.2

Injection drug use
duration (3.7)

Treponema
pallidum: 16.3

Daily injection
(32.4%)

More than two nonpaying sex partners
(65.3%)
IDU partners (41.3%)
STI history (54.4%)
Arrest (58.0%)

Bautista et
al. (2006)

Azim et al.
(2006)

90

33

Illegal-drug-using
FSWs: 62.5%

n/a

(1.2% among all n/a
Marijuana using FSWs:
FSWs)
37.5%

IDU-FSWs: 100%

0%

n/a

Length of sex work, 10 yrs. or more
(Andean 1.4%, Southern Cone 2.3%)
STI history (Andean 3.0%, Southern
Cone 6.5%)

Lending
Lifetime
Anal sex (15.9%)
needles/syringes
syphilis: 60.0 %
(29.3%)
Serial sex w/ multiple partners
Syphilis
Sharing injection (70.7%)
(active): 10.7 %
paraphernalia, past 6 Sexual violence (78%)
Hepatitis
C:mos. (74.4%)
Jailed within last year (23.2%)
18.7 %

IDU-FSWs: 27%
Marijuana-using FSWs:
95%
Inciardi et
al. (2006)

5

Crack-using FSWs:
81%

22.4%

Cocaine (other than

HBV: 53.4%

Drug abuse (n/a)

HCV: 29.7%

Unprotected sex within past month
(51.0%)
Homelessness (42%)

crack) -using FSWs:
83%
Heroin-using FSWs:
35%
n/a
(Chlamydia

Chen et al.
(2005)

n/a
44

n/a

trachomatis
58.6%;

Trichomonas
IDU (n/a)
(10.3% among all
vaginalis 43.2%;
FSWs)
Neisseria

Earlier age for sex act

gonorrhoeae
37.8%;
among
all FSWs)
n/a
(Syphilis 17%,
33% (IDU-FSWs)
Tran et al.
(2005)

91

IDU-FSWs: 83%
NIDU-FSWs: 17%

3.9%
(NIDU-FSWs)

Gonorrhea
6.3%,
Chlamydia
3.8%;
among
FSWs)

Platt et al.
(2005)

17

IDU-FSWs: 100%

(up to) 56 %

Sharing injection
equipment (64%)

n/a

12

n/a

all
Injecting homemade Treatment experience (33.3%)
drugs (66.7%)
Arrest experience (81.8%)
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15.8%

Belza
(2004)

92

IDU-FSWs: 100%

HTLV-I: 0%
n/a
(0.7% among all
HTLV-II: 5.3%
FSWs)

Nguyen et
al. (2004)

45

IDU-FSWs: 100%

16.3%
(seroprevalence)

Spittal et al.
(2003)
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42

IDU-FSWs
(intravenous): 100%
(crack, heroin,
speedball use as well)

n/a

IDU

n/a

n/a

Borrowing used
syringes (35.2%)

29%
(29.2%
among n/a
female IDUs)

Crack cocaine use
(42.5%)

n/a

Daily heroin use
(37.8%)

IDU-FSWs: 65%
NIDU-FSWs: 100%
Crack: 72%

IDU (65%)

Marijuana: 100%
Weber et al.
(2002)

34

Heroin: 56%
Speedball: 33%

n/a
(1.1% among all n/a
FSWs)

Acid/PCP: 94%

Used needle use
(17%)
Drug bingeing
(88%)
NIDU (100%)

Cocaine: 93%

Sex under drug influence (95%)
IDU partner (79%)
Gay/bisexual partner (42%)
Male SW partner (36%)
FSW partner (24%)
Unprotected sex w/ risk partner (87%)

Tranquilizers: 68%
Solvents: 51%
Hard-drug-using FSWs n/a
Leggett et
al. (2001)

14

(Cape Town: 26%
Johannesburg: 14%
Durban: 41%)

(hard-drug

using n/a

FSWs 27%, non-DU
FSWs 56%)

n/a

Unprotected oral sex (8 % among all
FSWs)
High volume of clients, >20/wk. (43%
among all FSWs)

IDU (40.9-47.2%)

Kwiatkowski
& Booth
(2000)

96

IDU-FSWs:
40.9-47.2%
NIDU-FSWs:
82.6-90.6%

Heroin injection use
(24.1-34.9%)
n/a

n/a

Cocaine Injection
use (23.1-25.9%)

Unprotected sex (79.3-89.5%)
IDU partner (23.7%-35.1%)

Crack smoking
(82.6-90.6%)
IDU (27.2%)
Crack use (100%)
Cocaine use (76%)
Syphilis 22%
Logan &
Leukefeld
(2000)

93

Crack-using FSWs:
100%
IDU-FSWs (past 30
days): 27.2%

13.7%

Heroin use (46%)

Gonorrhea 40% Speedball (33%)

(6.6%
among Chlamydia 12%
Methadone use
crack-using women)
Genital warts(15%)
6%
Other opiates use
(26%)
Amphetamine use
(29%)

13

Average amount of drug use
before/during sex (25)
Average number of partners/past 30
days (13)
Number of times of unprotected
vaginal sex (9)
Number of times of unprotected oral
sex (10)
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IDU partner (n/a, 22.4% among all
FSWs)

51.7%

94

35

IDU-FSWs: 100%

IDU-FSWs: 100%

Hepatitis
(3.7% among non-41.8%
IDU-FSWs)

16%
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B

n/a

Hepatitis B (n/a, 41.8% among all
FSWs)
Previous imprisonment (n/a, 13.8%
among all FSWs)

n/a

IDU (7.6%)

IDU partner (6.4%)

n/a
(IDU-FSWs: 3%

Szwarcwald
et al. (1998)

Crack-using FSWs:
6.6%
36

Cocaine-using FSWs:
13%

45 % (IDUs)
38 % (crack users)

Crack use, previous
mo. (n/a)
n/a

IDU (%)

Unprotected sex (n/a)

Marijuana using FSWs:
16%
among overall FSWs)
Gonorrhea:
44%
Logan et al.
(1998)

43

Crack-using FSWs (sex
exchange): 100%
(51% were also
IDU-FSWs)

Syphilis: 16%
n/a

warts: n/a

Genital
8%

n/a

Chlamydia:
23%
Unprotected sex w/ clients, past 30
days (n/a)
Jones et al.
(1998)

47

IDU-FSWs: 10.1%
NIDU-FSWs: 89.9%

25%

Syphilis: 40%

n/a

HSV-2: 73%

IDU sex partner (74%)
HIV-infected partner (18%)
Sexual violence (24%)
Inconsistent condom use during:

Inciardi
(1995)

46

Crack-using FSWs (sex
21%
exchange): 100%

n/a

n/a

Vaginal sex (74 %)
Oral sex (83 %)
Anal sex (18 %)

n/a
(Syphilis

0%;

Gonorrhea

3%;

Genital
chlamydia 5.9%;
Hepatitis
Alary et al.
(1994)

48

IDU-FSWs: 100%

0%

0.4%;

Genital

herpes

2.2%;

Vaginal
trichomoniasis
7%;

Genital

warts 4.2%; any
STD 19%
among all FSWs)

14

Inconsistent condom use, w/ casual
non-paying partners:

B
Needle sharing

Vaginal sex (74.6 %)
Oral sex (75.4 %)
(Street work)
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Astemborski
& Solomon
(1994)

52
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23.7%
IDU-FSWs (sex trade): traders)
100%
47.6%
traders)
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(low
(high

n/a

n/a

High sex trade (>=50) (19.9%)
IDU partners, >2 (52.1%)

Sharing
needles/syringes, 6
Taylor et al.
(1993)

50

IDU-FSWs: 100%

2.2%

mos. prior to
study(45%)

n/a

Inconsistent condom use w/
non-paying primary partners (91%)
Inconsistent condom use w/ casual
partners (78%)
IDU partners (76%)

McKeganey
et al. (1992)

87

IDU-FSWs: 100%

3.5%

Sharing injecting
equipment (n/a)

n/a

Unprotected sex (n/a)
Rape and/or physical intimidation n/a)

Syphilis 17%;
van den
Hoek et al.
(1990)

95

IDU-FSWs: 100%

n/a
(43%
female IDUs)

Genital
24%

Hoek et al.
(1989)

49

n/a

B:

IDU-FSWs: 82.1%

30%

Syphilis: 20%

NIDU-FSWs: 17.9%

(HIV antibody)

(Gonorrhea

IDU (82%)
Duration of sex work, >=5 yrs. (55%)
Frequency of gonorrhea, previous 5
yrs. (64%)

treatment
history: 64%)
Tirelli et al.
(1989)

62

IDU-FSWs: 100%

36% (IDU-FSWs)

n/a

Vaginal contact (14%)
Orogenital contact (37%)

herpes

Hepatitis
67%
van den

Unprotected sex w/ customers:

Gonorrhea
65%;
among

IDU (100%)

Unprotected sex (n/a)
IDU partner (n/a)

As to unprotected sex (e.g., no or inconsistent condom use), the most commonly examined sexual related risk
factor, reviewed studies revealed several general patterns. First, IDU-FSWs practiced more unprotected sex than
NIDU-FSWs as measured by responses to both questions about their “last sex act” and questions about sexual
activity “in the past month” (25.9% vs. 15.7% and 64.4% vs. 31.1% respectively). Second, three studies showed
that DU-FSWs practiced unprotected sex most commonly in oral sex, less commonly in vaginal sex, and least
frequently in anal sex (Inciardi 1995; Alary, Worm, Kvinesdal, 1994; van den Hoek et al., 1989). Particularly, the
frequency of unprotected sex varied depending on kinds of sexual practices: generally unprotected sex
(31.1-89.5%, mean=66.4%, median=64.4%, median=64.4%, 7 studies), unprotected oral sex (37-83%,
mean=65.1%, median=75.4%, 3 studies), unprotected vaginal sex (14-74.6%, mean=54.2%, median=74%, 3
studies), unprotected anal sex (18%). Finally, one study showed that DU-FSWs practiced unprotected sex most
often with their husband/boyfriends (95%), less often with regular clients (86%), and the least with occasional
clients (74.8%) (Medhi et al., 2012). This is in line with another study, which demonstrated that unprotected sex
with non-paying primary partners was higher (91%) than with casual partners (78%) in Glasgow, UK (Taylor et al.,
1993).
A few studies examined other risky sexual practices, including: sex under the influence of drugs (31-95%,
mean=63%, 2 studies) and sexual/physical violence (24-78%, mean=51%, 2 studies). Other studies also looked at
certain types of partners as risk factors: IDU-partners (23.7-79%, mean=51.9%, mean=46.7%, 6 studies),
DU-partners (84%), gay/bisexual partners (42%), male sex worker partners (36%), FSW-partner (24%), and
HIV-infected partners (18%). IDU-FSWs were more likely to have IDU partners (Spittal et al., 2003; Gollub et al.,
1998; Astemborski et al., 1994). The length of sex work was another risk factor in five studies and the cut off
points were between 5-10 years in the profession. One study added vaginal douching as a risk factor (Wang et al.,
2009), and another pointed to intercourse during menstruation (Nguyen et al., 2004).
Physical and sexual violence, such as physical intimidation and rape, were commonly experienced risk factors
15
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among DU-FSWs. This phenomenon has been noted in the existing literature on victimization among FSWs. For
instance, in a study of South African FSWs (Wechsberg, Luseno, Lam, 2005), 64% experienced client-initiated
violence, and the majority of violent clients were intoxicated on alcohol and other drugs. In Vancouver, Canada, 57%
of DU-FSWs who used illicit drugs (excluding marijuana) and engaged in street-level sex work experienced
gender-based violence (Shannon et al., 2009). Over 40% of street FSWs in Miami experienced violence from
clients in the previous year; 24.9% were beaten, 12.9% were raped, and 13.8% were threatened with weapons
(Surratt et al., 2004). Our reviewed articles also show the consistent violent culture among DU-FSWs. Drug use
among both FSWs and their clients exacerbated gender-based violence, as drug use jeopardized the women’s
negotiating power in selecting clients and implementing safe sex practices (Parry et al., 2009; Strathdee, et al.,
2011), placed them at a greater risk of HIV/STIs (Azim et al., 2006), and often made clients more violent due to
their frustrations with impotence (Leggett 2001). Furthermore, compared to their peers who did not use drugs,
DU-FSWs were more likely to experience psychological distress, which put the women at enhanced risk for HIV
infection (Tang et al., 2014; Seth et al., 2009; Ulibarri, Strathdee, Patterson, 2010).
3.2.5 HIV Transmission Mechanisms
There is uncertainty and discrepancy concerning the mechanism of HIV transmission among DU-FSWs. Early
studies suggested a pattern in high-income countries in North America and Europe where HIV among FSWs was
transmitted mainly through IDU (van den Hoek et al., 1988; Vioque et al., 1998), whereas in low- and mid-income
countries in Africa and Asia, heterosexual transmission of HIV infection was the primary transmission route
among FSWs (McKeganey, 1994; Kreiss et al., 1986; Nzila et al., 1991). However, that understanding has been
complicated by more recent studies pointing to dual transmission of HIV/STIs among DU-FSWs.
3.2.6 Drug Injection Transmission
Consistent with the pattern of the HIV epidemic, earlier studies identified injection drug use as the primary risk
factor for HIV infection. Compared with low HIV prevalence among non-DU-FSWs, higher rates of HIV
infections were found among IDU-FSWs or their sexual partners (McKeganey, 1994). The studies suggested a
pattern indicating that the prevalence of HIV infection among FSWs in high-income countries—in Europe and
North America—was closely associated with intravenous drug use and sharing of injection equipment (Spittal et
al., 2003; Nguyen et al., 2004; Alary, Worm, & Kvinesdal, 1994; van den Hoek et al., 1989; Taylor et al., 1993;
Tirelli et al., 1989; Rhodes et al., 1994). For instance, in Pordenone province, Italy, sharing of syringes was the
most important mechanism of HIV transmission; prevalence of HIV seropositivity among IDU-FSWs was
comparable with that of female IDUs (58% vs. 62%, respectively) (Dan et al., 1987). In the UK, there were no
significant differences in HIV prevalence rates or HIV risk behavior between female IDUs and IDU-FSWs
(Rhodes et al., 1994). Thus, in these earlier studies among FSWs in high-income countries, the largest risk factor of
HIV infection for FSWs appeared to be injection drug use, and sex work did not constitute an additional risk factor
in the prevalence of HIV among female IDUs (Taylor et al., 1993; Gillies & Carballo, 1990). However, two
reviewed studies showed an exception to this pattern. In three U.S. cities (Miami, New York, San Francisco),
injection status was not associated with HIV rates among commercial sex workers (Jones et al., 1998). In
Baltimore, another U.S. city, frequent sex traders had much higher HIV prevalence (47.6%) than low or
non-traders among female DUs (23.7% and 23.2% respectively) (Astemborski et al., 1994).
3.2.7 Heterosexual Transmission
Until the late 1990s, HIV and other STIs among DU-FSWs in low- and mid-income countries were regarded as the
result of sexual transmission rather than drug use (Nguyen et al., 2004). For instance, while HIV prevalence was
high among DU-FSWs in countries such as Thailand, China, Myanmar, Vietnam, and Congo, few non-DU-FSWs
were infected with HIV, and thus infection was regarded as being transmitted through sexual activities with
drug-using partners (Nzila et al., 1991; Siraprapasiri et al., 1991; Prybylski, Alto, 1999).
However, recent empirical studies have shown that substance use—especially injection drug use—has
increasingly become a primary risk factor among FSWs in many low- and mid-income countries as well as in
high-income countries. For instance, street-based IDU-FSWs in Ho Chi Minh City, Vietnam, were at high-risk for
HIV infection (16.3%) (Nguyen et al., 2004). Over 80% of registered HIV cases in Russia have occurred among
intravenous drug users (Benotsch et al., 2004). In Guangzhou, Kaiyuan, and Kunming in China, a large portion
(12-49%) of IDU-FSWs were HIV-positive (Poon et al., 2011; Wang et al., 2009; Chen et al., 2005; van den Hoek
et al., 2001). Although sexual transmission has become a dominant mode of HIV transmission in China in recent
years (Li, Li, Stanton 2010; Tang et al., 2014), illegal drug use—especially the injection of drugs—has also been
increasingly linked to HIV infection among Chinese FSWs (Poon, et al., 2011; Wang et al., 2009; van den Hoek
2001). In Tijuana and Ciudad Juarez, Mexico, drug-using behaviors (injection drugs, drug use before/during sex)
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played a more important role than sexual behavior in syphilis transmission among drug-using FSWs (Loza et al.,
2010). Recreational drug use, both injection and non-injection, has been considered to be the greatest risk factor
for HIV acquisition among FSWs in China (Wang et al., 2009; Xu et al., 2008).
3.2.8 Dual Transmissions
Recent evidence from the U.S. and Canada highlighted the importance of examining the complex relationship
between injection drug use and heterosexual transmission of HIV/AIDS, particularly among women (Strathdee et
al., 2001; Spittal et al., 2003; Kral et al., 2001). For example, risky sexual behavior was closely associated with
HIV-1 seroconversion in street-based IDU-FSWs (Kral et al., 2001). Based on the data from 2,945 women drug
injectors and crack users in sixteen low- and four high-sero-prevalence sites, researchers found that injection drug
use and exchanging sex for money both played a major role in the transmission of HIV infection in the U.S. (Tortu
et al., 2000). One reviewed study showed an exception to this pattern; HIV prevalence did not differ between
non-IDU-FSWs (29.2%) and IDU-FSWs (29%) in Vancouver and Montreal, Canada (Spittal et al., 2003). Another
study also showed an inconsistent relationship between drug use and HIV prevalence in the U.K.; IDU-FSWs had
a 12.9% HIV rate whereas female IDUs not engaging in sex work had 14.4% HIV prevalence (Rhodes et al., 1994);
possible mechanisms through which DU-FSWs face a higher risk of HIV/STI might have been involved in both
drug use and the sex trade, which are closely intertwined.
3.2.9 Synergetic Effect Between the Sex Trade and Drug Use
DU-FSWs are not merely at combined risk for each of the two risk behaviors but are at enhanced risk caused by
synergetic effects between the two—a synergetic interaction between sex and drug behaviors that increased the
overall HIV/STI risks beyond the two alone. IDU-FSWs tended to engage in more risky practices than their
counterparts. For example, in Tijuana and Ciudad Juarez, Mexico, HIV prevalence among IDU-FSWs was more
than twice that of FSWs who did not inject drugs (12% versus 5%) (Strathdee et al., 2008). The IDU-FSWs tended
to show higher rates of borrowing injection equipment, practicing needle or syringe sharing (possibly with
multiple sex partners), injecting with a needle/syringe previously used by someone known to be HIV/HCV
positive, overdosing, and injecting on a daily basis (Platt et al., 2005; Gu et al., 2008; Weber et al., 2002; Spittal et
al., 2003). IDU-FSWs often shared needles with their IDU clients if the clients sent them to procure drugs and the
needles to use, therefore borrowing and lending equipment was often a part of the sex trade (Spittal et al., 2003;
Spittal et al., 2001).
Only recently have scholars investigated the overlap between drug use and sexual transmission among FSWs
(Medhi et al., 2012; Cusick 2006; Hong, Xu, Zhang 2013). Drug use was closely connected to sexual risk behavior,
as sexual practice was often influenced by drug use or addiction. Drug users were more sexually active and more
likely to practice unsafe sex, such as having more sexual partners, using condoms less regularly, and beginning
sexual activity at an earlier age (CDCP 2005; DiClemente et al., 2001; Whitaker, Miller, 2000). For example,
female street youth (aged 14-25 years) involved in sex work in Montreal, Canada were more likely to have
reported a history of injection drug use (65%) compared to girls with no history in the sex trade (33%) (Weber et al.,
2002). Among female heroin users in Gansu, China, injection drug use was independently associated with sex
work; furthermore, unsafe drug use practices, such as injection and needle sharing, were more common among
heroin-using FSWs than other female heroin users (Wang, Lin, 2003).
Additionally, the use of recreational drugs (including ecstasy, ketamine, and methamphetamine) and drug use
during sexual contact(s) impairs judgment, negatively impacting the ability to negotiate safe sex (Chen et al., 2012;
Parry et al., 2009; Hong, Xu, Zhang, 2013; Lomba, Apostolo, Mendes, 2009; Hayaki, Anderson, Stein, 2006). In
nightclub settings, nearly half of Portuguese youth (46.7%) practiced unsafe sex under the influence of recreational
drugs (Lomba, Apostolo, Mendes, 2009). FSWs under the influence of crack may also be less careful when
choosing sexual practices or partners (Inciardi 1995; Jones et al., 1998). Furthermore, substance use enhanced
sexual experiences and prolonged sex sessions (Parry et al., 2009), and unprotected sex was common after
injecting drugs or other drug use such as ecstasy, ketamine, and methamphetamine (Hong, Xu, Zhang, 2013). An
exception was among FSWs in south London where researchers found no overall association between any of the
drug use variables and the likelihood of unprotected sex (Gossop et al., 1995).
4. Discussion
Our review synthesized the existing literature and found that DU-FSWs were at significantly higher risk for
HIV/STI and displayed more risk behaviors than other women (i.e., non-DU-FSWs, non-sex-worker female DUs,
general female population), suggesting a synergy effect of drug use and sex work. By consolidating the major
findings, we intended to identify the knowledge gaps in the field and discuss the direction of future research. To the
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best of our knowledge, this is the first systematic review of global literature on drug-using FSWs, and it provided
potential directions for future research. The existing literature underscored the vulnerability of DU-FSWs
regarding HIV/STI status, despite the variation in the extent of the prevalence, geographic locations, socio-cultural
context, and characteristics of the study community. Still, much remains to be examined regarding the vulnerable,
and often stigmatized groups of women who are at doubled risk. In particular, further research is critical to more
fully understand the synergetic relationship between drug use and sex work.
While earlier studies pointed to a general pattern of drug using being a single primary risk factor for DU-FSWs,
findings in current research have suggested that both sexual risk behaviors and drug-related behavior are important
risk factors for transmitting HIV/STIs and that the two factors are closely intertwined. Recent empirical studies
from both low- and mid-income countries and high-income countries present a complex picture of the relationship
between drug use and HIV/STI status among FSWs. A greater number of FSWs in low- and mid-income countries
are increasingly using various illicit drugs, as are their counterparts in high-income countries, which is becoming a
major risk factor for HIV/STI transmission.
The variation in findings regarding the direction and magnitude of the associations may result from the limited
number of studies targeting drug-using FSWs, as DU-FSWs were often examined as a sub-population along with
other high-risk groups. The complexity may also result from multiple dimensions of the mechanisms behind
HIV-related risk. The reviewed studies suggested that the effects of drug use and the sex trade vary with a number
of social context factors and specificities of the study population, which are important influencing factors, though
not risk factors themselves.
First, gender disparity significantly affects the risk of HIV infection through economic and social pressures that
enhance exposure to risk (Davies et al., 1996) by negatively influencing women’s capacity to negotiate safer
sexual and injection practices (Platt et al., 2005). DU-FSWs are compelled to maintain higher volumes of clients to
fund their drug habits, thus increasing their exposure to HIV and other STIs, and they are more likely to agree to
forego condom use for more money or in order to secure clients (Leggett, 2001; Parry et al., 2009). Due to
economic deprivation and lack of empowerment, DU-FSWs are more likely to practice unprotected sex for more
money or accept clients who have a higher likelihood of HIV infection (Tang et al., 2014; Zhang et al., 2013). In
addition, because of heavy economic pressure, many drug users chose injection and preferred to share and reuse
needles; both practices precipitated the risk of HIV infection (Choi, Cheung, & Chen, 2006).
Second, the lack of social support is another important risk factor for HIV/STI. In most countries, HIV prevalence
among drug users including IDU-FSWs is higher not only because they engage in risky behaviors but also because
they are significantly stigmatized and subject to discrimination, and because they often lack access to healthcare
services (Malta et al., 2008; Parry et al., 2009; UNAIDS 2006). The combined problems of poor social support,
homelessness, living in slums, and limited access to health care place drug-using sex workers at a greater risk for
HIV/STIs (Parry et al., 2009).
Third, the potential mechanisms of HIV/STI transmission are also associated with a particular social
context—including cultural perception of stigma, policing practices, and public policy (e.g., needle policy), which,
when combined, compromise the women’s physical and psychological well-being. Women’s social environments,
rather than individual-level risk behaviors, may determine the risk factors associated with risk of HIV infection.
For instance, in northern Mexico, police confiscation of syringes in lieu of arrest and needle exchange programs
(NEPs) led DU-FSWs to share needles more often, which was the primary risk factor for HIV infection among the
women (Strathdee et al., 2011). Another study in the U.K. also indicated the importance of policy-level factors in
HIV transmission; the low rate of HIV infection among the street-working IDU-FSWs may be because sterile
injection equipment was provided by a street-level, drop-in clinic within the red-light area and the network of
needle exchange clinics (McKeganey et al., 1992). In South Africa, cultural beliefs opposing condom use were
found to negatively affect FSWs’ ability to sustain safer sex behaviors (Leggett, 2001; Parry, 2009; Wojcicki &
Malala, 2001). HIV prevalence also varied depending on the sex venue (Chen et al., 2005). Lower-end venues such
as streets had the highest prevalence of HIV infection and higher-end venues such as nightclubs had the lowest
(Wang et al., 2009; Alary, Worm, & Kvinesdal, 1994).
Of the multiple risk factors involved in the transmission dynamics of HIV among DU-FSWs, individual risk
factors have been the most commonly examined. However, few empirical studies have been conducted to
investigate network and structural factors that may increase or reduce the level of risk. Such network features (e.g.,
dynamics of various relationships, characteristics of partners, network properties such as density and size) as well
as socio-economic structural factors (e.g., access to health care, physical violence, police confiscation, welfare
policies) appear to be influential risk determinants of the current differential incidence rates of HIV and other STIs
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in vulnerable populations. For instance, DU-FSWs were at high risk for HIV as a result of their relationships with
their primary sex partners, who were often IDUs (Miller & Neaigus, 2001). Social factors such as homelessness
and imprisonment (Malta et al., 2008) might be as significant as individual-level risk behavior among DU-FSWs.
In examining risk factors, future research needs to focus more on the interpersonal, network, and structural
dimensions of DU-FSWs’ experiences to better understand HIV transmission dynamics.
There were some limitations in the current literature review. First, non-English-language articles, gray literature, or
unpublished studies (e.g., dissertations) were not included in this review because of concerns regarding the
accessibility of these studies for a general audience. Second, the current review was largely focused on the issues
of HIV-related risks but not on HIV treatment and care. Third, we did not perform meta-analysis to calculate and
compare effective size of the selected studies because of the large variation or inconsistency in both STIs and risk
factors in the existing studies. Finally, some data were old and did not reflect the HIV epidemic in recent years.
Despite these limitations, the findings of the current review have several important implications for future research
and interventions. While an increasing number of empirical studies on drug-using FSWs and HIV/STI-related risk
indicated the importance of HIV prevention and intervention for DU-FSWs, the findings about the association
between drug use and the rates of HIV/STIs among FSWs varied across diverse cultural contexts. In order to
identify the effects of sexual and drug-related risk behaviors relevant to the mechanisms of HIV/STI infection,
researchers and health professionals need also to consider the social context of targeted populations, law
enforcement in their communities, and complicated power dynamics within social and gender relations.
Future research also needs to consider a number of issues related to research methodology. First, future studies
should be guided by theoretical frameworks that take into account the pathways underlying the association
between drug use and HIV/STIs among FSWs. For example, we need to develop a conceptual framework, using
both qualitative and quantitative methods, regarding the synergetic HIV risk between drug use and the sex trade.
Among the reviewed studies, only one qualitative study offered a conceptual model with qualitative data (Malta et
al., 2008). Future studies should likewise employ a longitudinal study design whenever possible in order to
establish a meaningful causal relationship between the use of drugs and HIV prevalence among FSWs, and recruit
an adequate number of participants to ensure the power of analysis. Finally, more qualitative studies need to be
conducted in order to identify the synergetic dynamics between sex work and drug use, as they will yield useful
insights for future interventions and study design.
We suggest potential directions for future research on DU-FSWs. The first possibility would be to identify the drug
use networks and sexual networks among DU-FSWs, to examine how these networks overlap, and to determine
whether the overlap is associated with HIV-related risk. We hypothesize that the great variation in HIV risk among
DU-FSWs in various settings may be the result of the level of the overlap between drug use networks and sex work
networks. By taking this direction, we could contribute to the development of prevention theory by constructing
risk profiles and comparing the roles of these networks in HIV-related risks among DU-FSWs. In addition, by
identifying the subgroup of FSWs who are at particularly high risk of HIV infection, this approach may improve
HIV/STI intervention practices. Methodologically, we could apply mobile tools (e.g., use of online RDS for
recruitment, use of iPads or smart phones) to identify DU-FSWs, an often a hard-to-reach population. This may
contribute to methodological innovations to collect social network data among hidden populations. Furthermore,
we need to examine possible pharmacological and biological mechanisms behind the synergetic effects between
drug use and sex work. Lastly, when targeting DU-FSWS with multiple risk behaviors, health professionals and
institutions should employ HIV prevention strategies that combine behavioral, biomedical, and structural
approaches.
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