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Abstract

Despite the overall decline in human immunodeficiency virus (HIV) prevalence, it remains unacceptably high in key
populations. This study aimed to estimate prevalence of HIV infection and high-risk behaviors among female sex workers
(FSWs). This study was a cross-sectional survey of FSWs conducted between December 2019 and August 2020 in eight
geographically diverse cities in Iran. After providing informed consent, participants completed a bio-behavioral question-
naire and after completion of the interview, rapid diagnostic tests (RDT) and dried blood spots (DBS) were collected to
determine HIV and syphilis status as per national guidelines, if the women consented. All analyzes were based on RDS
adjustment. Weighting was done according to Giles’SS estimator. Among the 1515 FSWs, the overall prevalence of HIV
and syphilis were 1.6% (95% CI: 0.8-2.3) and zero, respectively. The highest HIV prevalence was observed in Shiraz
(5.1%) and Khorramabad city (1.6%). In addition, HIV-positive FSWs had a higher mean age at first sexual contact
than HIV-negative FSWs (21.4+5.6 vs. 17.2+4.2 years). Injection drug use and a history of arrest or incarceration were
associated with an increased odds of HIV infection (OR=6.25; 95% CI: 1.90-20.55 and OR=4.57; 95% CI: 1.64-12.72,
respectively). Based on the results, strategies to improve early HIV diagnosis, harm reduction, and use of testing and
treatment strategies are needed to reduce and control HIV infections.
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Introduction people worldwide were living with HIV, of whom 36 mil-
lion were over 15 years of age and 53% were women and
Human immunodeficiency virus (HIV/AIDS) is one of the = girls [2]. Despite the overall decline in HIV prevalence,
greatest challenges to health systems worldwide, affecting it remains unacceptably high in key populations, includ-
societies with a variety of health, social, and economic prob-  ing female sex workers (FSWs) and their clients, injecting

lems [1]. At the end of 2020, approximately 37.7 million = drug users (IDUs), men who have sex with men (MSM),
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transgender people (T'G), and prisoners [3]. In 2020, key
populations accounted for more than two-thirds (65%) of
new HIV infections [2].

F5Ws who offer sex in exchange for money, food, space,
services, or dmgs are among the high-risk groups. They are
highly vulnerable to HIV infection becanse they engage in
risky behaviors such as multiple sexual partners, high prev-
alence of other sexually transmitted infections (STIs), high
use of injectable or non-injectable dmg use, inconsistent
condom use, or non-use during sexual contact, etc. [4, 5]. In
a 2019 meta-analysis, 37 eligible oniginal articles published
between 2010 and 2017 reported HIV prevalence at 2.17%
in 46,657 FSWs. The prevalence also vaned widely from
0% in the Middle East and East Asia to 38% in East Africa
[11.

Inrecent years, the prevalence of HIV/ATDS transmission
in Iran has changed and sexual transmission has increased
[6]. In a study by Mirzazadeh et al., HIV prevalence was
4% m 2010 and 2.1% in 2015 among FSWs in Iran [7]. It
15 estimated that there were 228,700 FSWs in Iran and HIV
and sexually transmitted infection screening, treatment, and
harm reduction measures should be strengthened [7, 8].

In Tran, the HIV/AIDS surveillance system conducted
two integrated bio-behavioral surveillance (IBBS) sur-
veys among FSWs in 2010 and 2015 [9], but neither of
these surveys used the respondent-dnven sampling (RDS)
method. However, several smidies that examined the preva-
lence of HIV infections and STIs among FSWs nsing the
RDS method could not be generalized to other cifies [10,
11]. Since the RDS method has been shown to be success-
ful among hard-to-reach populations, including FSWs [12],
and biological and behavioral surveillance of FSWs 1s an
integral part of any surveillance system, forthermore, this
siudy aimed to update previous findings and estimate the
prevalence of HIV and syphilis infections and high nsk
behaviors among FSWs using the respondent-driven sam-
pling method.

Methods
Study design, setting, and population

This study was a cross-sectional survey of FSWs conducted
between December 2019 and August 2020 in eight geo-
graphically diverse cities in Iran, including Bandar-Abbas,
Eemanshah, Khorramabad, Mashhad, Sari, Shiraz, Tehran,
and Tabniz.

According to the following formula based on the 2015
study [7], 2 minimmm of 150 and a maximum of 250 sam-
ples were selected for each city.
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DEFF (design effect)=4; N =the population size predicted
in the 2015 study; P=the prevalence of HIV among vul-
nerable women in each city was based on the 2015 smudy;
D=0.05; Z (value for type I error) =1 96; n=the estimated
sample size for each city.

The inclusion criteria were: (1) being born female; (2)
being at least 16 years old; (3) having had sexual contact
{vaginal/anal) with more than one male client for money in
the past year; (4) living or working in the target city for
at least 12 months before the interview; (5) having a valid
RDS coupon (excluding seeds) and consent to participate in
this study.

Seed selection

The respondent-driven sampling method requires a limited
number of individuals to serve as seeds to start the process
[3]. These individuals, who are the inifiators of the refer-
ence chain, are not randomly selected from the target popu-
lation [13, 14]. In this study, a formative assessment phase
was first conducted based on in-depth mterviews and focus
group discussions with key members of the target popula-
tion. Seeds were then selected from different networks and
based on several criteria: Age, geographic region, and nisk
characteristics related to the subgronp. Finally, 45 seeds
were selected, with a minimmm of 4 and a maximum of 9
seeds for each city. One of the seeds was non-generative
and did not recruit anyone to the study, so she was excluded
from the sindy (44 seeds).

Recruitment and data collection

Recmitment began with 49 seeds representing different
groups of FSWs in each city. After providing informed con-
sent, participants completed a bio-behavioral questionnaire.
Efforts were made to avoid sensifive questions at the begin-
ning of the interview as much as possible. The questionnaire
was based on previous IBBS surveys of FSWs in Iran and
also on a World Health Organization studies (WHO) [9, 15,
16] to allow comparability of results from different surveys
and included the following sections.

Demographic charactenistics (nationality, marital status,
family, and work); history of sexmal relations; history of
sexual relations with clients; condom use and access to con-
doms; sexually transmitted infections (STT); characteristics
related to alcohol and dug abuse; social network size (the
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number of women known by the initial participant to be at
highest risk of HIV and to have lived in the target city in the
past 12 months); and stigma, discrimination, and history of
incarceration.

Data were collected face-to-face at RDS centers and the
most important criteria for the study interviewers were:
having strong public relations, having work experience
with women in the target group, being interested in work-
ing with this group of women and not being judgmental.
After completion of the interview on the behavioral ques-
tions, rapid diagnostic tests (RDT) and dried blood spots
(DBS) were collected to determine HIV and syphilis status
(lifetime contact) as per national guidelines, if the women
consented. HIV and syphilis testing consisted of two steps:
a rapid test (SD BIOLINE HIV/Syphilis Duo Rapid Test,
Standard Diagnostics, Gyeonggi-do, South Korea) and, if
the first rapid test was reactive, confirmation by a second
test, i.e., enzyme-linked immunosorbent assay (ELISA).
Moreover, in this study, the HIV test was performed in all
women, but the syphilis test was performed only in 1275
women. The questionnaire was anonymously linked to the
blood sample by a unique code.

Coupon and incentive management

After completing the questionnaire and a post-test counsel-
ing session, participants received three coupons to recruit
peers. These coupons were valid for up to two months. The
coupon number indicated the individuals enrolled in the
study by a particular participant and mapped the chain of ref-
erence to the researchers. Recruitment waves were repeated
until the desired sample size was achieved (13 waves). At
the end of each interview and test, each individual received
a primary incentive (Rls. 200,000 for participation in the
study and Rls. 200,000 for completing the tests (~ US$1.5))
and a secondary incentive for each successful recruitment
referral (Rls. 300,000 (~ US$1) for up to three peers).

Data entry and analysis

All data were continuously entered into Excel at each RDS
center during the study. RDS-Analyst (RDS-A, version
0.10) and R (version 4.1.2) were used for analyzes. All
analyzes were based on RDS adjustment, which requires
adjustment for social network size and homophily within
networks. To correct for outliers, network sizes were limited
to the interval (3, 150), i.e., values smaller than three were
replaced by three, and values larger than 150 were replaced
by 150 [17]. Weighting was done according to Giles’SS
estimator and the initial population estimate was considered

to be 90,000. The adjusted mean + standard deviation (SD)
or number (adjusted percentage) for the target population
was calculated based on the RDS-II method and Boot-
straps 1000. The P-value for the qualitative and quantitative
variables was calculated based on Pearson’s chi-squared
and t-test, respectively. To identify factors associated with
HIV infection, all variables with a P-value less than 0.2 in
the univariable model were included in the multivariable
analysis. Based on Avery et al., (2019) study, univariable
and multivariable logistic regression was performed using
unweighted analysis [18]. Recruitment trees were used to
visualize recruitment.

Ethical considerations

All procedures performed in the study conformed to the eth-
ical standards of the Kurdistan University of Medical Sci-
ences Committee (approval ID=IR.MUK.REC.1398.132).
The study was anonymous and all women were informed
about the study and asked for written informed consent to
participate.

Results

One thousand five hundred and fifteen (1515) FSWs
recruited by RDS in eight Iranian cities participated in the
survey. Due to the COVID-19 pandemic, some cities col-
lected less than the sample size. In the eight cities, the 44
seeds recruited 1471 women in 13 waves ( Fig. 1).

The mean age of the participants was 35.8£9.2 years.
13.6% of the women were under 30 years of age and only
1.7% of the study participants were not Iranian. Regarding
education, 8.2% were illiterate, 24% had diploma and about
9.8% had academic education. Most of the respondents
(46.4%) were divorced at the time of the study, followed by
married women (25.1%) (Table 1).

The mean age at first sexual contact was 17.3 +4.2 years
and the age at first prostitution was less than 18 years for
10.3% of the women. The main client-seeking pattern was
through the pimp; about 18% find their clients through
phone/internet and about 6% through hot spots. About 87%
of participants reported having sex with more than one cli-
ent in the past month. About 43% of the women had anal
sex with their clients and 16 % of the participants had group
sex. About 70.6% of the women used condoms during their
last sexual contact. About 37% had an intentional abor-
tion. 29.9% also reported having been raped at least once.
80.1% of the participants reported that their main source of
income was sex. 21.4% had a history of arrest and incar-
ceration, with the most common reason being drug use or
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Table 1 Socio-demographic Variable Total HIV HIV Pearson’s P-value
characteristics by HIV test result N=1515 Negative Positive  Chi-squared
among female sex workers in N=1491 N=24 test”
Iran in 2019-2020 n (% n (% n (%
weighted) weighted) weighted)
Age (yr) (Mean + SD) (n=1515) 358(9.2) 357(9.2) 39.2(59) -2.852% 0.009
Age groups
<30 years 479 (31.6) 475(99.5) 4(0.5) 10.437 0.020
31-40 years 610 (40.1) 598 (98.3) 12(1.7)
41-50 years 350 (23.2) 342(96.8) 8(3.2)
>51 years 76 (5.2) 76 (100)  0(0.0)
Nationality (n=1514)
Iranian 1496 1472 24 (1.6) 2.4833e-29  1.00
(93.3) (98.4)
Other 18 (1.7) 18 (100)  0(0.0)
Education level (n=1514)
Illiterate 110 (8.2) 106(95.5) 44.4) 14.956 0.011
Elementary 310 (22)  306(98.9) 4(1.1)
Middle school 386 (25.3) 360(97.3) 8(2.7)
High school 175 (10.6) 174 (99.5) 1(0.5)
Diploma 390 (24)  386(99.6) 4(0.4)
Academic 161 (9.8) 158(98.6) 3(1.4)
Marital status (n=1506)
Single 146 (10.2) 144(99.2) 2(0.8) 9.394 0.094
Married 324 (25.1) 320(98.5) 4(1.5)
Divorced 700 (46.4) 692 (98.9) 8(l.1)
Concubine 174 (8.1) 169(95.6) 5(4.4)
Widow 117 (8) 114 (97.8) 3(2.2)
Living with partner 45(2.2) 43 (95.6) 2(4.4)
Age at first marriage (yr) (mean+SD) 17.7(4.5) 17.8(4.5) 17.5(6.4) 0.226 0.840
(n=1289)
Education level of the sexual partner (n=1509)
Illiterate 100 (5.8) 97(96.6) 3(3.4) 8.636 0.071
Less than a high school 283 (18) 276 (97) 7(2.9)
Diploma 423 (22.5) 420(98.9) 3(1.1)
Academic 230 (13.8) 228(99.9) 2(0.1)
Don’t know 473 (39.9) 464 (98.5) 9(1.5)
The number of people under guardianship (n=1324)
Just myself 275(23.7) 271(98.5) 4(l.5) 6.762 0.034
One 478 (34.4) 467 (97.2) 11(2.8)
>2 people 571 (41.9) 566 (99.3) 5(0.7)

*: Pearson’s Chi-squared test with Yates’ continuity correction

T: from t-test

transportation. In addition, 52.6% of the participants had
experienced alcohol consumption, 29.3% were using any
drug use at the time of the study and only 2% had injected
drugs (Table 2).

HIV-positive prevalence among FSWs
Among the 1515 and 1471 FSWs who provided a sample,

the overall prevalence of HIV-positive and syphilis was
1.6% (95% CI: 0.8-2.3) and zero, respectively. The highest

@ Springer

HIV prevalence was observed in Shiraz (5.1%) and Khor-
ramabad city (1.6%) (Table 3).

The mean age of HIV-positive FSWs was higher than that
of HIV-negative FSWs (39.2+5.9 vs. 35.7+9.2 years) (t=-
2.852; P=009). The prevalence of HIV infection was higher
in the age group 41-50 (3.2%) than the other age groups.

The highest prevalence of HIV infection was found
amonyg illiterate (4.4%) and then among those with inter-
mediate education (2.7%). Regarding marital status, the
prevalence was lower among single participants (0.8%).
The prevalence was 2.8% among FSWs who had a person
under guardianship (Table 1). In addition, HIV-positive
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Table 2 Behavioral characteristics, history of sex working, condom use, abortion, violent sex, alcohol and drug use by HIV test result among

female sex workers in Iran in 2019-2020

Variable Total HIV Negative HIV Positive  Pearson’s Chi-  P-value
N=1515 N=1491 N=24 squared test”
n (% n (% n (%
weighted) weighted) weighted)
Age at first sexual contact (yr) (mean + SD) (n=1430) 17.3 (4.2) 17.2 (4.2) 21.4 (5.6) -4.807" <0.001
Age of initiation into sex working < 18 years (n=1430)
Yes 155 (10.3) 155 (100) 0(0.0) 1.104 0.293
No 1275 (89.6) 1254 (98.5) 21 (1.5)
Ever worked in a hot spot (n=1499)
Yes 695 (32.5) 684 (98.2) 11 (1.8) 0.082 0.773
No 804 (67.4) 791 (98.5) 13 (1.5)
Client-seeking pattern (n=1502)
Hot spot 144 (5.8) 143 (99.1) 1(0.9) 3.141 0.370
Pimp 339 (21.5) 331 (98.7) 8(1.3)
Phone/Internet 266 (18.1) 265 (99.3) 1(0.7)
Others (party, shopping center, streets, friends, hotel, etc.) 753 (54.7) 739 (97.9) 14 (2.1)
Number of clients (past month) (n =1448)
1 80 (7.1) 80 (100) 0(0.0) 7.692 0.053
2-5 487 (38.2) 474 (97.8) 13(2.2)
>6 771 (48.7) 768 (99.5) 3(0.5)
Don’t know 110 (5.9) 107 (98.8) 3(1.2)
Ever had anal sex (n=1475)
Yes 796 (43.3) 786 (98.9) 10 (1.1) 1.524 0.217
No 679 (56.7) 665 (98) 14 (2)
Ever had group sex (n=1486)
Yes 406 (16) 404 (99.4) 2 (0.6) 1.133 0.287
No 1080 (84) 1058 (98.2) 22 (1.8)
Type of sexual contact (n =1456)
Vaginal 1391 (95.59) 1373 (98.8) 18 (1.2) 0.013 0.908
Anal/Oral 65 (4.41) 64 (99.8) 1(0.2)
Condom use at last sexual contact (n=1507)
Yes 1045 (70.6) 1027 (98.2) 18 (1.8) 0.609 0.435
No 462 (29.4) 456 (98.9) 6(1.1)
Ever had intentional abortion (n=1390)
Yes 598 (37.3) 592 (99.3) 6(0.7) 2.855 0.091
No 792 (62.7) 777 (98) 15(2)
Ever had violent sex (n =1508)
Yes 600 (29.9) 587 (98.3) 13 (1.7) 7.085e-28 1.00
No 908 (70.1) 897 (98.4) 11 (1.6)
Type of FSW (n=1417)
Direct sex worker 1181 (80.1) 1163 (98.2) 18 (1.8) 0.545 0.460
Indirect sex worker 236 (19.9) 232 (99.1) 4(0.9)
Ever had a history of arrest or incarceration (n=1438)
Yes 425 (21.4) 409 (94.7) 16 (5.3) 30.184 <0.001
No 1013 (78.6) 1006 (99.4) 7 (0.6)
Ever used alcohol (n =1464)
Yes 900 (52.6) 889 (98.9) 11(1.1) 1.784 0.182
No 564 (47.4) 553 (97.9) 11 (2.1)
Ever used drug (n=1480)
Yes 509 (29.3) 493 (95.9) 16 (4.1) 20.54 <0.001
No 971 (70.7) 963 (99.4) 8(0.6)
Ever used injection drug (n=1480)
Yes 45(2) 40 (85.1) 5(14.9) 24.385 <0.001
No 1435 (98) 1416 (98.6) 19 (1.4)

*: Pearson’s Chi-squared test with Yates’ continuity correction

T: from t-test
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Table 3 Number of participants, seeds, and HIV prevalence among female sex workers in Iran in 2019-2020

City Participants Seeds Prevalence 95% CI
n % n % n (% weighted)

Bandar-Abbas 100 6.6 4 9.1 1(0.7) 0-1.4
Kermanshah 200 13.2 4 9.1 2(0.3) 0-0.9
Khorramabad 250 16.5 6 13.6 5(1.6) 0.2-3
Mashhad 149 9.9 6 13.6 0 -

Sari 153 10.1 5 11.4 0 -
Shiraz 227 15 6 13.6 12(5.1) 2.1-82
Tehran 156 10.3 9 20.4 2(0.1) 0-0.3
Tabriz 280 18.5 4 9.1 2(0.7) 0-1.5
Total 1515 100 44 100 24 (1.6) 0.8-2.3

FSWs had a higher mean age at first sexual contact than
HIV-negative FSWs (21.4+5.6 vs. 17.2+4.2 years) (t=-
4.807; P<0.001). HIV prevalence among women with
experience working in hot spots (1.8%), client-seeking pat-
tern through pimps (1.3%), women with 25 clients in the
last month (2.2%), those who had no anal (2%) and group
sex (1.8%), women with experience of violent sex (1.7%),
arrest or incarceration (5.3%) (Chi*=30.184; P<0.001),
drug use (4.1%) (Chi>=20.54; P<0.001), injection drug use
(14.9%) (Chi*>=24.385; P<0.001), and direct sex workers
(1.8%) were more common. The prevalence of HIV infec-
tion among women who had an intentional abortion and
used alcohol was 0.7% and 1.1%, respectively (Table 2).

In a univariable model, a significant association was
found between HIV infection and drug use, injection drug
use, and arrest or incarceration (P<0.05). In the multivari-
able model, injection drug use and a history of arrest or
incarceration were associated with an increased odds of HIV
infection (OR=6.26; 95% CI: 1.90-20.55 and OR =4.57,
95% CI: 1.64—12.72, respectively) and intentional abortion
was also associated with a decreased odds of HIV infection
(OR=0.31; 95% CI: 0.10-0.91) (Table 4).

Red circles represent women with negative HIV test,
blue circles represent women with positive HIV test.

Discussion

The results of two nationwide IBBS surveys conducted in
2010 and 2015 showed an overall HIV prevalence of 4%
and 2.1%, respectively, among Iranian FSWs [19]. The
declining trend in HIV prevalence is promising, possibly
due to the existence of more than 60 centers for vulnera-
ble women across the country that provide a range of harm
reduction services, including HIV testing and counseling,
sexual health education, free condom and needle distribu-
tion, and community empowerment activities to prevent
HIV [20]. This decline may also be due to the fact that
FSWs now have different risk behaviors and know more
than those who sold sex at the last IBBS. Another reason
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for the decline in HIV prevalence could be the nature of
the sampling method. The earlier studies were conducted
in facilities (facility-based sampling). That is, individuals
who received services at women’s centers were studied, and
this group of women tends to have higher-risk sexual behav-
iors, so the prevalence of STI and HIV is likely to be higher
among these individuals. However, this study used the RDS
sampling method, and indeed we found access to individu-
als who did not attend women’s centers and were likely to
be at lower risk for HIV.

A systematic review and meta-analysis from 2010
to 2017 found that the global prevalence of HIV/AIDS
among FSWs was 2.2% (95% CI: 1.4-3.1) [21]. In addi-
tion, a recent systematic review and meta-analysis in Iran
estimated the pooled prevalence of HIV among FSWs to
be 2.2% (95% CI: 0.8-3.6), which is almost consistent with
our findings [20]. Baral et al. [4] examined the incidence of
HIV/AIDS among FSWs in low-income countries using a
meta-analysis. Their results showed that the prevalence of
HIV-positive among FSWs in 50 low-income countries was
11.8%, which was higher than the prevalence found in the
present study. In the study by Ahmadi et al., 57.8% (95%
CI: 20-88) of participants reported being tested for HIV,
and HIV prevalence among FSWs who were tested for HIV
was 10.3% (95% CI: 7.5-13) [22]. In the Netherlands, an
overall HIV prevalence of 3.8% was reported, but this was
significantly higher among women with a history of inject-
ing drug use (13.6%) than among women without drug use
(1.5%) [23]. In a study by Hensen et al. among 1637 FSWs
recruited in Zimbabwe in 2017 using RDS, HIV prevalence
among FSWs was 28.1% [24]. In addition, a 2011 global
study estimated that 15% (95% CI: 11.5-18.6) of HIV infec-
tions among women were due to female sex work as an
occupational risk factor [25].

The mean age of participants in this study was 35.8+9.2
years and most HIV-positive individuals were in the age
group of 3140 years. The mean age at first sexual contact
was 17.3+4.2 years. FSWs who had started sex work at age
18 or later had significantly higher HIV prevalence than
those who had started at a younger age. The average age
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Table 4 Factors associated with
HIV infection among female sex
workers in Iran using logistic
regression (n=1328)

Variables Crude OR (95%  P-value Adjusted OR P-value
CI) (95% CI)

Age (yr) (mean + SD) 1.02 (0.98,1.07)  0.306 -

Education level * 1.17(0.89,1.54)  0.251 -

The number of people under guardianship

One and Just myself respectively 1.34(0.76,2.34)  0.311 -

=2 people Ref. -

Age at first sexual contact (yr) 0.99(0.94,1.05) 0.839 -

Ever used the drugt

No Ref. 0.002 -

Yes 3.91 (1.66, 9.19) -

Ever used aninjection drugt

No Ref. <0.001 Ref. 0.002

Yes 9.32 (3.31, 26.20) 6.26 (1.90,
20.55)

Ever had a history of arrest or incarceration

No Ref. <0.001 Ref. 0.004

Yes 5.62 (2.30, 13.77) 4.57 (1.64,
12.72)

Marital status

Widow Ref. -

Single 0.53(0.09,3.21)  0.488 -

Married 0.47 (0.10,2.15)  0.335 -

Divorced 0.44 (0.11, 1.68)  0.229 -

Concubine 1.12(0.26,4.80) 0.874 -

Living with partner 1.77 (0.29, 10.94)  0.540 -

Education level of the sexual partner

Academic Ref. Ref.

Diploma 0.81(0.14,4.91) 0.823 1.38 (0.08,  0.821
23.41)

Less than a high school 2.89 (0.59, 14.05) 0.188 2.86(0.33, 0.339
24.89)

Illiterate 3.53(0.58,21.43) 0.171 1.26 (0.12,  0.839
12.54)

Don’t know 2.21(0.47,10.32) 0.198 3.24(0.39, 0.273
26.56)

Number of clients (past month)

1 Ref. -

2-5 0.99(0.27,3.49) 0973 -

=6 0.14 (0.028,0.70) 0.017 -

Don’t know 1 (Omitted) - -

Ever had intentional abortion

No Ref. 0.185 Ref. 0.033

Yes 0.52(0.20, 1.36) 0.31 (0.10,
0.91)

Ever used alcohol

No Ref. 0.269 -

Yes 0.62(0.27, 1.44) -

OR = 0dds Ratio; CI =Confidence Interval

*FEducation levelwas coded from highest level (basic) to lowest level

tBecause there is collinearity betweendrugs usedandinjection drugs, only one variable was selected
for the adjusted model based on the maximum of crud OR.

of participants in most studies was 30 to 35 years and these ~ age increases the likelihood of changes in relationship sta-
results were consistent with the other studies [26, 27]. Pos-  tus (such as divorce, separation, or death of a partner). For
sible reasons for the higher HIV prevalence among women  this reason, FSWs are more likely to gain new partners [28].
whose first sexual contact occurred at an older age are that ~ As FSWs age, the prevalence of alcohol use, drug use, and
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Fig. 1 Recruitment trees (female sex workers network and HIV test)

injection drug use is also likely to increase, increasing the
likelihood of risky sexual behavior [29]. HIV infections
were significantly more common among older FSWs than
younger ones. Similar findings were observed in several
other studies [30, 31].

About 87% of participants reported having sex with
more than one client in the past month, and all HIV-positive
women had sex with more than one client. In a 2010 and
2015 survey in Iran, 46.6% and 63.4%, respectively, had sex
with more than one client in the past month [7]. A study in
Afghanistan found that about 60% of FSWs had more than
12 clients in a month [27]. In another study, 56% of women
reported selling sex to more than four men (clients) in the
past month [24].

About 70.6% of women used condoms during their
last sexual contact, and HIV prevalence was significantly
higher among those who used condoms. It is possible that
HIV-positive FSWs who were aware of their HIV status
had better access to condom programs, more counseling,
and training on condom use to prevent HIV transmission
to their sexual partner. In a more recent 2010 study using
RDS to recruit 177 FSWs in Kerman, condom use at last
sexual contact with a client was reported to be 83.1% [32].
A meta-analysis in low- and middle-income countries, 44 of
87 countries with available data, found that over 80% of sex
workers used condoms with their last client [4].

In our study, 80.1% of the participants reported that their
main source of income was sex. In the study of Hensen et al.
the majority of FSWs (88.1%) reported that selling sex was
the main way to support themselves [24]. Study in northern
Sudan showed, only 28.5% of FSWs had jobs other than sex
work and the majority (86.2%) reported financial need as
the reason for entering sex work [33].

In the present study, 21.4% of FSWs had a history of
arrest and incarceration and HIV prevalence was higher

@ Springer

among women with a history of arrest or incarceration, and
furthermore, a history of arrest or incarceration was associ-
ated with an increased odds of HIV infection (OR =4.57,;
95% CI: 1.64—12.72). Beattie et al. found that FSWs arrested
in the past year were strongly associated with HIV infection
(OR=1.9; 95% CI: 1.2-3.1) [34].

Multivariable analysis showed that HIV infection was
associated with injection drug use and incarceration among
FSWs. In the 2010 survey, high HIV prevalence was found
among FSWs with a history of injection drug use (11.2%)
[35]. In the 2015 survey, participants were less likely to
report lifetime non-injecting drug use (27% decrease) and
more likely to report injection drug use (i.e., 58% decrease)
[7]. In our study, 29.3% of FSWs had ever used drugs and
only 2% had injected drugs. Part of the decrease in HIV
prevalence among FSWs may be attributed to a lower pro-
portion of FSWs who inject (and use) drugs. Injecting drug
use was associated with increased odds of HIV infection
(OR=6.25; 95% CI: 1.90-20.55).

In a nationwide study of FSWs in Iran, more than 70% of
FSWs had ever used drugs and about 15% had ever injected
drugs [29]. A recent systematic review estimated the pooled
prevalence of recent non-injecting and injecting drug use at
56.9% and 5.6%, respectively [36]. In studies of drug use by
FSWs in Iran, estimates of drug use range from over 60%
[37] to 70% [10], whereas estimates of injecting drug use
range from 1.1% [38] to 18% [32]. The results are consis-
tent with those of other studies. For example, the prevalence
of drug use among FSWs in China ranged from 2.6 to 7.4%,
whereas lifetime use was 25% in India and 34% in Myan-
mar [39].

The limitation of our study is that it is a cross-sectional
study; therefore, it is difficult to establish a temporal rela-
tionship between HIV positivity and its correlates. The
behavioral data in this study were self-reported; therefore,
there is a possibility of underreporting or over reporting.
Also, in this study, written informed consent was used,
which may cause information bias. The strength of our
study is that we used RDS to recruit FSWs, which allowed
us to successfully build a broad network and reach FSWs.
Network-based application programs and referral coupons
were used as incentives to reach all FSWs.

Conclusion

Our results show that HIV prevalence is more com-
mon among FSWs with 2-5 clients in the past month and
among women who have experienced violent sex, arrest or
incarceration, drug use, and injection drug use. The most
important factors associated with increased odds of HIV
infection in multivariable analysis included injection drug
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use and a history of arrest or incarceration. Thus, it is par-
ticularly important to monitor prevalence and risk among
FSWs who use injecting drugs and have a history of arrest
or incarceration.

In addition, HIV prevalence among FSWs in Iran has
declined compared to previous years. This decline is due
to the nationwide expansion of opioid substitution (OST)
and harm reduction services. Strategies to improve early
HIV diagnosis, timely detection of HIV transmission clus-
ters, and use of testing and treatment strategies are needed
to reduce HIV transmission in the most at risk and general
populations.
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