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Abstract: Concerns remain regarding the heterogeneity in overlapping

human immunodeficiency virus (HIV) risk behaviors among sex workers

(SWs) in Pakistan; specifically, the degree to which SWs interact with

people who inject drugs (PWID) through sex and/or needle sharing.

Following an in-depth mapping performed in 2011 to determine the

size and distribution of key populations at highest risk of HIV acquisition

in Pakistan, a cross-sectional biological and behavioral survey was

conducted among PWID, female (FSWs), male (MSWs), and hijra/

transgender (HSWs) sex workers, and data from 8 major cities were used

for analyses. Logistic regression was used to identify factors, including

city of residence and mode of SW-client solicitation, contributing to the

overlapping risks of drug injection and sexual interaction with PWID.

The study comprised 8483 SWs (34.5% FSWs, 32.4% HSWs, and

33.1% MSWs). Among SWs who had sex with PWID, HSWs were 2.61

(95% confidence interval [CI], 1.19–5.74) and 1.99 (95% CI, 0.94–4.22)

times more likely to inject drugs than MSWs and FSWs, respectively.

There was up to a 3-fold difference in drug injecting probability,

dependent on where and/or how the SW solicited clients. Compared

with SWs in Larkana, the highest likelihood of drug injection use was

among SWs in Multan (OR¼ 4.52; 95% CI: 3.27–6.26), followed by

those in Lahore, Quetta, and Faisalabad.
MD, Sofia Furqan, eza, MD,
F. Blanchard, MD, MPH, PhD

overlapping HIV risk vulnerability due to increased likelihood of drug

injection among SWs. There is a need to closely to monitor the mixing

patterns between SWs and PWID and underlying structural factors, such

as means of sexual client solicitation, that mediate HIV risk, and

implement prevention programs customized to local subepidemics.

(Medicine 95(12):e3085)

Abbreviations: FSWs = female sex workers, HSWs = hijra/

transgender sex workers, IBBS = integrated biological and

behavioral surveillance, KPs = key populations, MSWs = male

sex workers, PWID = people who inject drugs, SWs = sex workers.

INTRODUCTION

T he human immunodeficiency virus (HIV) epidemic in
Pakistan is concentrated among key populations (KPs),

including sex workers (SWs) and people who inject drugs
(PWID).1–5 Stigmatized populations in Pakistan, such as PWID
and SWs, engage in drug injection and transactional sex under-
ground, limiting their access to services and subjecting them to
harassment and violence.6–8 Understanding important aspects of
HIV transmission dynamics is required to facilitate containment
of the epidemic. This includes understanding risk behaviors of
each KP, as well as mixing patterns among and between KPs.

The prevalence of opiate drug use has been estimated at
0.7% among the adult population in Pakistan.9 Recent studies
have demonstrated that HIV in Pakistan is concentrated largely
among PWID, with an estimated prevalence of 11.0% in 2004,
increasing steadily to 27.2% by 2011.1 There is geographic
variation in HIV prevalence among PWID in Pakistan. In
2011, this ranged from 19.2% in Sukkur to 30.7% in Lahore,
43.0% in Karachi, and 52.5% in Faisalabad.2,4,10,11 Although
HIV prevalence is concentrated mainly among PWID in
Pakistan,1,3,10,12–15 there is a concern that the virus is expanding
to their sexual contacts, particularly SWs.2–4,10,16 This in turn
may lead to the spread from SWs, through their non-PWID
clients, to the general population.

In addition to having sexual clients who are PWID, a
significant proportion of SWs may inject drugs,3,4 increasing
their risk of HIV exposure.17 Thus, the potential for a substantial
increase in transmission within networks of SWs and their
clients exists7,16,18,19 consistent with the pattern of HIV epi-
demics in other countries in Asia, whereby HIV transmission
begins among PWID and subsequently spreads to SWs and their
clients.20–24

Understanding heterogeneity in mixing patterns among

IV epidemics may help in the design

vention strategies.1,3,4,11,17 For example,
Ws interact, either through sex or drug
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injection, with PWID, may play a major role in the variation of
observed epidemiological patterns of HIV trans-
mission.1,3,4,7,23,24 Similarly, multiple risk behaviors within
individuals are considered to be one of the factors fueling
the rapid spread of HIV in South and South East Asia,1,3,7,24

and a similar situation may exist in Pakistan. Using cross-
sectional, integrated biological and behavioral surveillance
(IBBS) data collected among KPs in 2011,2 the objectives of
this study were to assess the heterogeneity in overlapping HIV
risk behaviors among SWs, specifically the degree to which
SWs interact with PWIDs through sex and/or needle sharing,
and to identify factors associated with drug injection risk
vulnerability among SWs in Pakistan.

METHODS

Data Source and Study Populations
The IBBS data for this study were collected by the Canada–

Pakistan HIV/AIDS Surveillance Project from March 2011 to
September 2011. The data collected among KPs were from 17
cities in Pakistan. The 8 cities with data available among all KPs
were included in this analysis. These cities are Lahore, Faisala-
bad, Multan, Sargodha, Karachi, Sukkur, Larkana, and Quetta.

IBBS was conducted following an in-depth mapping of
KPs aimed to estimate the SW population size in each city.3,25,26

The KPs mapped and surveyed in each city were male (MSW),
female (FSW), hijra/transgender (HSW) sex workers, and
PWID. Inclusion criteria included selling sex in exchange for
money or other benefits, and age 13 or older among MSWs, and
15 or older among FSWs and HSWs. Evidence from previous
IBBS data suggests that many MSWs start sex work at a
younger age than FSWs or HSWs, and therefore the age limit
for inclusion in the 2011 MSWs sample was lowered to 13
years. PWID refer to persons aged 18 or older who had injected
drugs for nontherapeutic purposes in the past 6 months. Further
details of the IBBS methods, including the sampling design and
how study participants of each KP in each city were recruited,
have been described previously.2–4,10,11,25 In this study, we
describe SW risk behavior and mixing patterns, specifically
their mixing with PWID.

Study Measures
Among SWs, the main outcomes of interest were overlap-

ping risk behaviors that would link the SW and PWID popu-
lations, that is, having vaginal or anal sex with a PWID in the
past 6 months, and/or drug injection (at least 1 of the 4 drugs:
avil, diazepam, tamgesic, or heroin) in the past 6 months. The
heterogeneity in the overlapping of HIV risk behavior among
KPs was assessed by examining the likelihood of injecting drugs
among SWs, and comparing this likelihood of injecting drugs
across SWs who differed in terms of their sexual interaction
with PWID in the past 6 months.

In addition to sexual interactions with PWID, we explored
several factors that may explain the heterogeneity in the risk of
drug injection among SWs. Specifically, we examined socio-
demographic indicators, including city of residence, as well as a
potential structural or risk-mediating indicator that describes
how SWs usually find or communicate with clients. Possible
network structures include ‘‘network operators’’ (also called
pimps/gurus), roaming around the streets, referral from old
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clients, and using mobile phones. The potential impact of this
structural factor along the pathway to drug injection vulner-
ability was examined.
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Statistical Analysis
We described SWs in terms of how they interacted with

PWID. HIV prevalence of each KP was estimated as the number
of HIV-infected people divided by the total number of people
surveyed in each of the respective KPs. Demographic, geo-
graphic, and risk-taking characteristics of study participants
were examined descriptively. Mean and standard deviations
(SD) of age during interview and the number of years (duration)
that people remain in respective KPs as of the time of interview
were calculated to further describe study participants.

Bivariate logistic regression analysis was used to identify
factors for multivariable analyses that may be significantly
related to drug injection. These factors included having had
sex with PWID in the past 6 months, the structural indicator of
how the SW connects with clients, and socio-demographic
indicators including geographic residence. Further analysis
was performed to assess the significant interaction effect of
any 2 independent variables of interest. Unless otherwise stated,
Wald tests were used to select factors that were associated with
drug injection at a significance level of P<.10. After variables
were assessed independently, multivariable logistic regression
analyses were performed to examine the impact of included
variables on the likelihood of injecting drugs after adjusting for
covariates. In the process of examining the impact of variables
of interest, some variables were thought a priori to be important,
so they were included in multivariable analyses even if not
statistically significant in bivariate analyses. These included
age, education level, marital status, income, duration in sex
work, and HIV status. In all analyses, sampling weights based
on the respective estimated population sizes of each KP in each
city were utilized in order to account for the complex sampling
design used. Weighting was identified as described pre-
viously.27–29 All analyses were conducted using SAS (version
9.3; SAS Institute Inc., Cary, NC).

Ethics Approvals and Study Participant Consent
All participants were interviewed following informed con-

sent and referred for voluntary counselling and HIV testing,
postinterview. They were also provided with HIV prevention
and service information. HIV test results were linked to the
corresponding interview data by an encrypted unique identifier
and unique study site; no personal information accompanied the
data and only authorized personnel had access to the data files.
The study received ethical approval from HOPE International
and Public Health Agency of Canada.

RESULTS
A total of 8483 SWs (34.5% FSWs, 32.4% HSWs, and

33.1% MSWs) from 8 major cities from Punjab, Sindh, and
Balochistan provinces in Pakistan were included in the study.
The mean age of SWs was 26.3 years (SD 6.5), and the mean
number of years that they had been in sex work by the time of
their interview was 6.2 (SD 5.7).

Table 1 displays the distribution of socio-demographic
characteristics of SWs in terms of their exposure to drug
injection. Table 2 characterizes SWs in terms of overlapping
HIV risk behaviors (i.e., injected drugs and/or had sex with a
PWID during the past 6 months), their age during interview, and
the duration in practicing high-risk behavior. The HIV risks
studied were having sex with PWID, injecting drugs, or over-
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lapping risks (both sexual interaction with PWID and drug
injection). In total, 2.23% of SWs reported that they were
engaged in overlapping risk behaviors (both injecting drugs

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 1. Characteristics of Sex Workers
�

Injected Drugs in the Past 6 Months

Characteristic No Yes P-Valuey

Age during interview, mean (SD) 26.3 (6.5) 26.0 (5.9) <0.01
Currently married, % Yes 49.90 49.39 0.91

No 50.10 50.61
Education level, % Illiterate 48.40 58.63 <0.02

Primary or above 51.60 41.37
Duration in sex work (years), % �4 47.96 46.37 0.40

5–10 36.44 34.53
�11 15.60 19.10

Income per month (in rupees), % <10,000 23.25 14.17 <0.05
10,000–15,000 37.54 34.41
>15,000 39.21 51.42

City, % Faisalabad 8.16 8.12 <0.001
Karachi 41.91 22.82
Lahore 24.42 27.43
Multan 7.25 23.58
Quetta 5.46 7.81
Sargodha 5.20 5.30
Sukkur 4.68 3.90
Larkana 2.90 1.02

Usual means of soliciting clients, % Network operators 31.11 40.95 <0.001
Old clients 9.05 13.17
Roaming 31.07 32.86
Phone 28.77 13.02

HIV status Positive 2.56 1.99 0.54
Negative 97.44 98.02

Used condom with paying clientz, % Yes 45.97 36.91 <0.05
No 54.03 63.08

Key populations
�
, % FSWs 68.70 77.84 <0.001

HSWs 17.03 15.98
MSWs 14.27 6.19

Sex with PWID in the past 6 months, % Yes 9.86 49.62 <0.001
Do not know 14.05 6.61
No 76.09 43.77

FSWs¼ female sex workers, HIV¼ human immunodeficiency virus, HSWs¼ hijra/transgender sex workers, MSWs¼male sex workers, PWID¼
people who inject drugs, SD¼ standard deviation, SWs¼ sex workers.�

Proportions are all weighted by estimated population size of key populations within city. For example, while FSWs form approximately 1/3 of our
sample, they represent approximately 70% of all SWs.
y nd s

/84
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and having sex with PWID) in the past 6 months. The percen-
tage of SWs who both injected drugs and had sex with PWID in
the past 6 months varied by KP. The highest proportion of
overlapping risk behaviors were observed among HSWs
(2.99%) followed by FSWs (2.25%) and MSWs (1.20%).
Among all surveyed, 4.48% of SWs reported that they injected
drugs while 11.65% of SWs reported that they had had sex with
a PWID in the past 6 months. A total of 13.90% of SWs reported
that they had sex with a PWID or injected drugs in the past
6 months. Among the group with at least 1 risk exposure,
16.05% were exposed to overlapping HIV risk, that is, they
both injected drugs and had sex with PWID. The proportion
with exposure to at least 1 risk behavior, either injecting drugs

P-values using Rao–Scott Chi-square test for categorical variables a
zCondom use at last; FSWs, HSWs, and MSWs. Note that 3.97% (337

6 months.
or having sex with a PWID, was highest among FSWs (14.32%)
followed by HSWs (13.55%) and MSWs (12.24%), though the
difference was not statistically significant (P¼0.25).

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
Table 2 also presents the distribution of age and duration
in practicing high-risk behavior among all SWs. Analyses
among all PWID (whether or not had sex with SWs in the past
6 months) were also performed for comparison purposes, and
results indicated that the overall mean age and duration in
practicing drug injection among PWID were estimated at
31.0 years (SD 7.9) and 5.0 years (SD 4.8), respectively. Among
PWID who exchanged sex for money, the mean duration in
practicing drug injection was 4.1 (SD 3.9). The mean duration
of sex work among the population of SWs who injected drugs
(mean¼ 6.8, Table 2) was approximately 2.7 years longer than
the mean duration of drug injection among PWID who
exchanged sex for money (P< 0.01, independent t-test).

imple logistic regression for continuous variable when appropriate, SD.
83; unweighted) SWs responded that they had injected drugs in the past
We further explored trends of condom use among SWs.
Overall, less than half (45.55%) of SWs used a condom in the
last sexual intercourse with any paying client, and this varied

www.md-journal.com | 3
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from 53.47% among FSWs to 31.87% and 22.87% among
HSWs and MSWs, respectively (P<0.001). In general, those
who injected drugs were less likely to use a condom with paying
clients (Table 2). Worryingly, those who had sex with a PWID
in the past 6 months were also less likely to use a condom with
paying clients (Table 2). We were unable to determine specifi-
cally whether a condom was used during sex with the PWID.

The overall HIV prevalence among SWs was 2.55% (95%
confidence interval [CI]: 2.08–3.00) (Table 3). This varied by
SW population, with the highest prevalence among HSWs
(8.14%), followed by 3.57% among MSWs and 0.97% among
FSWs (P<0.01, Fisher exact test). The highest HIV prevalence
among SWs with at least 1 interactive risk exposure with PWID
was observed among SWs who only had sex with PWID, but did
not inject drugs (2.84%). This was followed by the prevalence
among SWs who only injected drugs but did not have sex with
PWID (2.10%) and SWs engaged in overlapping risk (2.09%)
(P<0.05, Fisher exact test for difference between the 3 groups).

There is also variation in HIV prevalence between KPs
with respect to the type of risk behavior(s) that SWs engaged in
with PWID (Table 3). Among HSWs with known risks, the
highest HIV prevalence (11.23%) was observed among those
who only had sex with PWID, but did not inject drugs, followed
by a prevalence of 7.35% among those with overlapping risk
and 5.88% among those who injected drugs, but did not have sex
with PWID (P<0.05, Fisher exact test). Interestingly, although
with wide CIs, the highest prevalence among HSWs was found
among those who did not know whether they had had sex with a
PWID in the past 6 months. Although the highest HIV preva-
lence among HSWs with known risks was among those who had
had sex with a PWID but who did not inject drugs, a contrasting
result was found among FSWs and MSWs. That is, among both
FSWs and MSWs, those who injected drugs but had not had sex
with a PWID in the past 6 months had higher HIV prevalence
than those who had had sex with PWID but did not inject drugs
(P<0.05, Fisher exact test). Those SWs exposed to at least 1
risk behavior involving PWID (injecting, or sex with PWID, or
both) had a lower overall HIV prevalence (2.56%, not shown in
Table 3) than those with no interaction with PWID (2.79%),
though the difference was not statistically significant (P¼0.26,
Fisher exact test).

Logistic Regression Associations With Drug
Injection

Risk factors associated with drug injection during the past
6 months, after adjusting for potential confounding variables,
are presented in Table 4. Income is associated with injection,
with those making >15,000 rupees per month being 1.89 (95%
CI: 1.06–3.35) times more likely to inject than those making
<10,000 rupees per month. Similarly, there is variation in the
odds of injecting by city. For example, SWs from Multan and
Lahore are 4.52 (95% CI: 3.27–6.26) and 2.20 (95% CI: 1.36–
3.56) times more likely to inject than SWs from Larkana.
Compared to SWs who recruited their sexual clients using
mobile phone, SWs who solicited through a mediator (pimp/
network operator), by roaming around in public places, and
through old clients were 1.91 (95% CI: 1.13–3.22), 2.16 (95%
CI: 1.28–3.66), and 2.94 (95% CI: 1.38–6.28) times more
likely to be engaged in drug injection, respectively.

The type of SW (FSWs, HSWs, or MSWs), exposure to

Overlapping Risk Behaviors in HIV Transmission
sexual interaction with PWID, and the interaction of these 2
factors were significantly associated with drug injection. The
adjusted odds ratios comparing interaction groups are displayed

www.md-journal.com | 5



TABLE 4. Crude odds ratio (OR) and adjusted odds ratio (AOR) and 95% CI, Reporting the Risk of Injecting Drugs Among
Sex Workers

Effect
Injected

Drugs, %
OR

(95% CI)
AOR

(95% CI) P-Value
�

Age during interview, mean (SD) 26.0 (5.9) 0.99 (0.97–1.02) 0.97 (0.93–1.01) 0.18
Currently married No 4.52 1.02 (0.73–1.43) 1.09 (0.72–1.66) 0.68
Education level Illiterate 5.37 1.51 (1.08–2.11) 1.18 (0.79–1.77) 0.41
Duration in sex work, years �4 4.34 Ref Ref

5–10 4.25 0.98 (0.67–1.44) 0.98 (0.60–1.61) 0.93
�11 5.43 1.27 (0.86–1.88) 1.21 (0.64–2.27) 0.56

Income per month (in rupees) <10,000 2.77 Ref Ref
10,000–15,000 4.12 1.51 (0.88–2.58) 1.73 (0.95–3.16) 0.07

>15,000 5.79 2.16 (1.35–3.44) 1.89 (1.06–3.35) <0.05
City Faisalabad 4.46 2.83 (2.05–3.91) 1.70 (1.08–2.68) <0.05

Karachi 2.49 1.55 (1.03–2.33) 0.89 (0.56–1.42) 0.62
Lahore 5.00 3.19 (2.04–5.00) 2.20 (1.36–3.56) <0.01
Multan 13.22 9.25 (7.45–11.47) 4.52 (3.27–6.26) <0.001
Quetta 6.27 4.05 (3.08–5.33) 1.78 (1.14–2.78) <0.05

Sargodha 4.56 2.90 (2.05–4.09) 1.28 (0.77–2.13) 0.34
Sukkur 3.76 2.37 (1.81–3.10) 1.21 (0.73–2.01) 0.46
Larkana 1.62 Ref Ref

Usual means of soliciting clients Mediators/pimps 5.81 2.91 (1.83–4.61) 1.91 (1.13–3.22) <0.05
Old clients 6.38 3.22 (1.61–6.44) 2.94 (1.38–6.28) <0.01
Roaming 4.72 2.34 (1.47–3.72) 2.16 (1.28–3.66) <0.01

Phone 2.08 Ref Ref
HIV status Positive 3.50 0.77 (0.35–1.69) 0.98 (0.37–2.56) 0.96

Negative 4.50 Ref Ref
Condom use with paying clienty Yes 3.63 Ref Ref

No 5.19 1.45 (1.02–2.07) 1.32 (0.87–2.01) 0.19
Key populations FSWs 5.04 2.61 (1.74–3.93)

HSWs 4.21 2.16 (1.36–3.44)
MSWs 1.99 Ref

Sex with PWID in the past 6
months

Yes 19.15 8.12 (6.17–12.61)
Do not know 2.16 0.82 (0.41–1.65)

No 2.62 Ref
KP� sex with PWID (only a

selection of interaction
combinations are shown)

HSWs (Yes) vs MSWs (Yes) 2.61 (1.19–5.74) <0.05
HSWs (Yes) vs MSWs (No) 37.26 (17.83–77.87) <0.001
HSWs (Yes) vs FSWs (Yes) 1.99 (0.94–4.22) 0.07
HSWs (Yes) vs FSWs (No) 11.63 (5.70–23.70) <0.001
HSWs (Yes) vs HSWs (No) 27.62 (14.41–53.29) <0.001
HSWs (No) vs MSWs (No) 1.35 (0.67–2.72) 0.40
HSWs (No) vs FSWs (No) 0.42 (0.22–0.80) <0.01

FSWs (Yes) vs MSWs (Yes) 1.31 (0.55–3.12) 0.54
FSWs (No) vs MSWs (No) 3.21 (1.53–6.73) <0.01
FSWs (Yes) vs FSWs (No) 5.83 (3.54–9.59) <0.01

MSWs (Yes) vs MSWs (No) 14.26 (6.44–31.60) <0.001

Analysis weighted by estimated population size of key population within city. AOR¼ adjusted odds ratio, CI¼ confidence interval, FSWs¼ female
sex workers, HSWs¼ hijra/transgender sex workers, MSWs¼male sex workers, OR¼ odd ratios, PWID¼ people who inject drugs, SD¼ standard
deviation.�

P-values reported for adjusted analyses only.
y

Melesse et al Medicine � Volume 95, Number 12, March 2016
in Table 4; to ease interpretation, Figure 1 displays the unad-
justed odds of drug injection. Although having had sex with a
PWID was significantly associated with having injected drugs
across all SWs, the impact varied by SW group. The largest

Condom use during last sex with a paying client.
impact of sex with a PWID on having injected drugs was seen
among HSWs. Among HSWs, those who had had sex with
PWID in the past 6 months were 27.62 (95% CI: 14.41–53.29)

6 | www.md-journal.com
times more likely to have injected drugs, compared to HSWs
who had no sexual interaction with PWIDs. By contrast, among
FSWs and MSWs, those who had had sex with a PWID in the
past 6 months were 5.83 (95% CI: 3.54–9.59) and 14.26 (95%

CI: 6.44–31.60) times more likely to have injected drugs,
respectively, compared to their respective SW group who
had no sex with PWID. Among the SWs groups who had

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
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sex with PWID in the past 6 months, HSWs were 2.61 (95% CI:
1.19–5.74) and 1.99 (95% CI: 0.94–4.22) times more likely to
have injected drugs than MSWs and FSWs, respectively.

DISCUSSION
There is heterogeneity in the overlapping patterns of HIV

risk behavior between SWs and PWID. Results of this study
indicate that SWs who interacted with PWID sexually have
higher odds of exposure to drug injection. Thus, SWs who had
sex with PWID can be expected to be at a higher risk of HIV
infection due to overlapping risk exposure (i.e., the risk of
injection and having sex with PWID). This overlapping risk,
however, varies among KPs. HSWs in our study were more
likely to be engaged in overlapping risk behavior than other SW
populations. Thus, given that the HIV epidemic is driven by
PWID in Pakistan, HSW might be at a higher risk of HIV
transmission compared to others.

Consistent with previous work,10 we found that the pattern
of interaction between SWs and PWID was heterogeneous by
city and SW population. For instance, compared to Larkana
where only about 1% of SWs reported having injected drugs,
SWs from Multan followed by Lahore, Quetta, and Faisalabad
might be at a higher risk of HIV transmission due to the higher
odds of drug injection. Additionally, those SWs who do interact
with PWID may have differing degrees of HIV exposure. In
2011, the overall HIV prevalence among PWID in 16 cities in
Pakistan was estimated at 27.2%, but varied among cities, with
the highest prevalence from Faisalabad (52.5%) followed by
Karachi (42.2%), Sargodha (40.6%), Lahore (30.8%), Multan
(24.9%), Sukkur (19.2%), Larkana (18.6%), and Quetta
(7.1%).2,3

Structural Factors Associated With Sex Worker
Risk-Taking Behaviors

An important factor associated with drug injection that was
discovered in this study is the usual means through which SWs

FIGURE 1. Unadjusted odds of injecting drugs in the past 6
months, by type of sex worker and sexual activity with people
who inject drugs.
solicit or communicate with their sexual clients. It highlighted
that some modes of client solicitation, though not direct risks for
HIV, are along the pathway to HIV risk because of the potential

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
association with drug injection use. SWs who operationalize
through mediators (network operators, pimps), by roaming
around in public places, and through referral by old clients,
might be exposed to a greater risk of HIV transmission than
those who operationalize by phone, due to their increased risk of
drug injection. Thus, in designing intervention strategies, under-
standing this variation in structural factors that may drive the
HIV risk is crucial. This evidence may help to design inter-
ventions that explicitly aim to target structural factors that lie
along the pathways to HIV risk.

The risk of HIV acquisition varies widely, dependent on
many individual factors, such as condom use,30 circumci-
sion,31–34 antiretroviral treatment initiation by both the infected
and uninfected partner,35 and use of sterilized needle and
syringe during needle-sharing. Thus, accounting for all these
individual factors, alongside the heterogeneous networking
structure (how SWs solicit or communicate with clients) and
overlapping of risks between SWs and PWID, is crucial to halt
the trajectory of HIV transmission in a concentrated epidemic.

SW Interactions With PWID and HIV Prevalence
HIV prevalence among SWs, who injected drugs in the

past 6 months, was much lower (1.99%) than has been shown in
previous work among all PWID in this population (27.2%).1

This is likely explained partly by the lower age of SWs in our
study, on average, than PWID. The minimum age in years for
study eligibility was 15 among FSWs and HSWs, 13 among
MSWs, and 18 among PWID. SWs in our sample who injected
drugs were thus younger, on average, than all PWID. More
importantly, this may be explained by the duration in practicing
drug injection. SWs who had injected drugs in the past 6 months
had practiced sex work for approximately 2.7 years longer, on
average, than the length of time that PWID who exchanged sex
for money had injected drugs. We did not ask people who were
recruited into the study because of sex work how long they had
injected drugs, but among those SWs who did inject drugs, the
duration of exposure to HIV through drug injection could be as
short as in the past 6 months compared to the average duration
of drug injection among the PWID. The difference in HIV
prevalence may also be explained by the frequency of injection
after SWs started practicing drug injection. We do not have
information among the SW population on frequency of injec-
tion, but as their recruitment into the study was based on sex
work and not based on injecting, they may be more casual or
less frequent injectors than the population that was specifically
recruited into the study based on their injecting behavior.

We found that estimated HIV prevalence was slightly
lower among those with one (2.56%) or both (2.09%) of the
overlapping risks of sex with a PWID and injecting drugs, than
among those with neither of the two risks (2.79%). This seemed
counter-intuitive, so it was investigated. We explored whether it
was possible that those with both overlapping risks may have
been younger, thus having fewer years of exposure to HIV on
average, than those with none or one mode of interaction with
PWID. We also explored whether those with both overlapping
risks may have more consistently used condoms, thus their safer
condom behavior may have offset their more risky interactions
with PWID. We found very minimal differences in mean age
between those SWs who injected drugs and/or had had sex with a
PWID, and those SWs who had not interacted with PWID.

Overlapping Risk Behaviors in HIV Transmission
Neither did we find a significant difference in condom use at
last sex with a paying client. In fact, what differences we did find
in condom use were in the opposite direction – those who

www.md-journal.com | 7
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interacted with PWID were also less likely to use condoms
(Table 2). It is possible that the disparity in HIV prevalence
could be due to condom use with nonpaying clients or partners.
Perhaps those with greater interaction with PWID practice safer
condom behavior with their nonpaying sexual partners, than those
with less interaction with PWID. It is also possible that the
disparity in HIV prevalence could be explained by changes in
risk-taking behavior after becoming HIV infected. The HIV-
infected individuals may have had higher risks before they were
HIV infected, and lowered their risk-taking after learning of their
HIV status. The questions on our survey refer to drug injection
and sex with a PWID during the past 6 months.

The main demographic distinction between HSWs, com-
pared with FSWs and MSWs, is that HSWs were 4 to 5 years older
than FSWs and MSWs, on average. In addition, HSWs had been
practicing sex work approximately 5 to 6 years longer than FSWs
and MSWs, on average. This difference in time of potential HIV
exposure could explain why HIV prevalence patterns among
HSW differed from those among FSWs and MSWs.

Limitations
Although data on condom use among SWs with any paying

client was available, we were unable to assess specifically
condom use with PWID. Also, while we were able to assess
whether or not the SW had injected drugs, details of frequency
and needle sharing were unavailable. This study was also limited
in ability to assess underlying factors that may drive SWs to inject
drugs. For instance, some SWs may offer sexual services in
exchange for drugs. These SWs may have begun by injecting and
moved into SW to support their injecting habit. They may differ in
risk-taking exposures with those SWs who may have begun to
inject drugs as a means of coping with the unpleasant aspects of
their occupation. Thus, we suggest further work to better under-
stand why SWs inject drugs and how their SW is related to drug
injection. We also acknowledge that the utility of age as a
determinant of overlapping HIV risk is limited due to the different
age cut-off criteria used to recruit among SW groups.

CONCLUSIONS
There is a need in Pakistan, as in other areas with con-

centrated HIV epidemics, to closely monitor high-risk beha-
viors that drive the mixing patterns among KPs and underlying
structural factors along the pathway to HIV risk vulnerability.
HIV prevention programs that combine behavioral and struc-
tural interventions, customized to local subepidemics based on
key epidemiological trends, are recommended so as to have the
greatest sustained impact on reducing potential spread of HIV
among KPs and to the general population.
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