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Abstract

HIV testing uptake was around 70% among female sex workers (FSWs) in Iran in 2015. Due
to the recognized importance of HIV testing in prevention, care, and treatment among
FSWs, this study aimed to provide an update and also an improvement as it uses respon-
dent-driven sampling (RDS) for the frequency and the correlates of HIV testing among
FSWs in Iran. A total of 1,515 FSWSs were recruited from eight cities in Iran between 2019—
2020 using RDS. Data were collected using face-to-face interviews. Also, rapid diagnostic
tests (RDT) were used to determine HIV and syphilis status as per national guidelines. We
used multivariable logistic regression to explore correlates of HIV testing in the last 12
months. Of 1,399 FSWs who had data for HIV testing, 44.7% (95% Confidence Intervals
(CI): 40.7; 48.7) reported HIV testing in the last 12 months. The odds of HIV testing in the
last 12 months was higher among FSWs who used a condom at last sex with a non-paying
partner (Adjusted OR = 1.78; 95% ClI: 1.39; 2.27), never used alcohol (Adjusted OR =1.72;
95% CI: 1.33; 2.23), ever used drug (Adjusted OR = 1.60; 95% CI: 1.22; 2.08). HIV testing
among FSWs in Iran is considerably low. It is necessary to know the barriers to HIV testing
to improve the cascade of HIV treatment in the country.

Introduction

The diagnosis UNAIDS 95-95-95 targets calls for actions to ensure 95% of all people living with
HIV know their HIV status by 2030 [1]. It looks like it is an ambitious target, as out of 33 mil-
lion people living with HIV (PLHIV), 19 million (around 57%) do not know their status. This is
mainly due to low HIV testing, especially among key populations [2]. In the middle east and
North Africa (MENA), only 37% of people living with HIV were diagnosed in 2016 [3].

Female sex workers (FSWs) are one of the key underserved populations at high risk for
HIV globally [4]. In Iran, social and cultural sensitivities around FSWs are mainly rooted in
the sociocultural, religious, and political context of the country as a Muslim majority setting
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[5]. Population size estimations suggested that a considerable number of FSWs live and work
in Iran [6]. The result of a recent systematic review and meta-analysis in Iran indicated that
the pooled prevalence of HIV was 2.2% among FSWs [7]. Also, the findings of two nationwide
integrated bio-behavioral surveillance surveys (IBBSS) in 2010 and 2015 reported an overall
HIV prevalence of 4.5% and 2.1% among Iranian FSWs, respectively [8].

There is a big gap between the current HIV diagnosis rates in Iran [4, 9, 10] and the
UNAIDS 95-95-95 targets for HIV diagnosis [9]. HIV testing can be associated with HIV risk
perception, awareness of HIV test, age at sex work initiation, receiving free-of-charge harm
reduction services, unstable housing, drug use, the level of income, incarceration history, hav-
ing paying and non-paying partners, and knowing an HIV testing site [4, 9-11]. The HIV test-
ing uptake was 70.1% among (FSWs) in Iran in 2015. In the current study, we aimed to
provide an update on the frequency and the correlates of HIV testing among FSWs in Iran
using a nationwide survey conducted in 2020. Also, this study could provide a better picture of
HIV testing among FSWs in Iran as this is the first national study that used respondent-driven
sampling (RDS) to recruit the participants.

Methods
Study design and setting

Study sampling. We recruited 1,515 FSWs from geographically diverse eight cities in
Iran, namely Bandar-Abbas, Kermanshah, Khorramabad, Mashhad, Sari, Shiraz, Tehran, and
Tabriz between December 2019 and August 2020 by using RDS. The cities were selected
according to the maximum cultural and geographical variation by the study investigators fol-
lowing consultations with the Ministry of Health and to represent different regions across the
country.

Seed selection. Sampling started with a non-random selection of seeds. Seeds were
selected from different networks based on several criteria: age, geographic region, and risk
characteristics related to the subgroup. Finally, 45 seeds were selected, with a minimum of four
and a maximum of nine 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 study (44 seeds). Also, a formative
assessment was conducted based on in-depth interviews and focus group discussions with key
target population members at the beginning of the study.

Recruitment and eligibility criteria. The eligibility criteria included: female sex, self-
reported sexual intercourse (vaginal or anal) in exchange for money, or any other services with
more than one male client in the last 12 months, >16 years of age, residing or working in the
city of the study at least 12 months before the interview, having a valid RDS coupon (excluding
seeds) and consent to participate in this study. For the current analysis, participants were
excluded if they were HIV-positive, had unknown HIV status, or did not report their HIV test-
ing history or the time of HIV testing. The details of design, sampling, and data collection
approaches have been described elsewhere [12].

Data collection

Data were collected using face-to-face interviews at RDS centers. After completion of the inter-
view on the behavioral questions, rapid diagnostic tests (RDT) were collected to determine
HIV and syphilis status as per national guidelines. 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).
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Outcome variable: HIV testing in the last 12 months. FSWs with a lifetime history of
HIV testing were asked about the date of their last HIV test followed by a question on whether
they knew their test results. The primary outcome, HIV testing in the last 12 months, was
treated as a binary variable: those who reported HIV testing in the last 12 months and knew
their test result (i.e., had an HIV test result in the last 12 months; code = 1) versus those who
had never tested for HIV or had tested for HIV but not in the last 12 months, or had tested for
HIV in the last 12 months but did not know the test results (i.e., did not have an HIV test result
in the last 12 months; code = 0). Also, we reported common reasons for not taking HIV
testing.

Independent variables. Data were collected on demographic and baseline characteristics
including age (continuous), current marital status (single vs. married vs. divorced, widowed,
or sigheh (temporary marriage; which is a type of marriage with a flexible but predetermined
duration), educational level (illiterate or primary school vs. secondary or high school vs. col-
lege education), monthly income (continuous), age at first sex (<18 vs. >18), age at initiation
of sex work (<18 vs. >18), age at initiation of drug use (<18 vs. >18), history of injection
drug use (ever) (yes vs. no), history of group sex in the last 12 months (yes vs. no), lifetime
abortion (yes vs. no), condom use at last sex with a paying partner (yes vs. no), condom use at
last sex with a non-paying partner (yes vs. no), history of the previous incarceration in the last
12 months (yes vs. no), lifetime history of alcohol consumption (yes vs. no), lifetime history of
drug use (yes vs. no), lifetime receiving methadone maintenance therapy (MMT) (yes vs. no),
HIV knowledge (sufficient vs. insufficient) [Ten questions were asked about HIV transmis-
sion; correct responses to all questions were coded as sufficient and otherwise as insufficient],
and self-perceived risk of HIV (yes vs. no).

Statistical analysis

Descriptive statistics, including frequencies, percentages, and 95% confidence intervals (95%
CI), were reported for HIV testing in the last 12 months. We reported both RDS-weighted and
unweighted prevalence. The prevalence of HIV testing in the last 12 months also was reported
for each city. Bivariable and multivariable logistic regression models were fitted to compare the
probability of having an HIV test in the last 12 months among different subgroups of FSWs.
Variables with a p-value less than <0.2 in the bivariable logistic regression model were entered
into the multivariable logistic regression model. The final model was chosen through the back-
ward elimination method using Wald statistics. Data were analyzed using Stata v.14 [13].

Given the lack of consensus on the validity of weighted regression models, unweighted
regression models were performed to avoid error rate, have better coverage, increase accuracy,
and avoid biased results arising from the RDS weighted analyses [14]. The RDS unweighted
regression has been supported by the growing body of literature [15, 16]. Despite this, we also
reported RDS-adjusted estimates for HIV testing in the last 12 months by different subgroups
of demographics and risk behaviors, which considered network size and homophily within
networks. Weighting was done according to Giles’SS estimator and the initial population esti-
mate was considered to be 90,000. RDS-adjusted estimates of HIV prevalence were calculated
in RDS-Analyst [17].

Ethical considerations

All procedures performed in the study conformed to the ethical standards of the Kurdistan
University of Medical Sciences Committee (approval ID = IRRMUK.REC.1398.132). The study
was anonymous; all women were informed about the study and asked for written informed
consent to participate.
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Informed consent

In this study, the informed consent form provided information about the survey to partici-
pants and invites them to give informed consent to the survey interview, testing for HIV, and
other biomarker tests. The informed consent process started with a short explanation of the
survey’s purpose, procedures, and potential risks and benefits of participation. The interviewer
presented a paper copy of the informed consent form for participants. If the participant could
not read or need help understanding the form, the interviewer read the informed consent
form to the participant. The interviewer also explained during this session, the anonymous
nature of the data collection and the use of consent to ensure anonymity. Once assured that a
participant has understood, the interviewer asked the participant to complete the informed
consent form and sign it.

Inclusivity in global research

Additional information regarding the ethical, cultural, and scientific considerations specific to
inclusivity in global research is included in the S1 File.

Results

Out of 1515 participants, 1399 FSWs were included in this analysis. Among excluded partici-
pants, 22 FSWs had HIV-positive test results before this study, three FSWs had unknown HIV
status, 44 FSWs did not report the time of HIV testing, and 47 FSWs did not respond to the
HIV testing questions. Overall, 44.7% ((n = 584) 95% CI: 40.7; 48.7) reported HIV testing in
the last 12 months (Table 1). A higher prevalence of HIV testing in the last 12 months was
reported among FSWs who were married (45.2%), had a college education (50.8%), and were
18 years old or more at first sex (46.3%). HIV testing prevalence varied by geographical loca-
tion. FSWs in Shiraz (77.5%), Khorramabad (54.0%), and Tehran (49.0%) had in highest HIV
testing prevalence. However, the lowest prevalence was seen in Tabriz (8.4%), and Bandar
Abbas (18.3%) (Fig 1).

In the bivariable model (Table 2), age, income in the last month, group sex in the last 12
months, condom use at last sex with a paying partner, condom use at last sex with a non-pay-
ing partner, lifetime history of alcohol consumption, lifetime history of drug use, HIV knowl-
edge, and self-perceived risk of HIV had a significant association with HIV testing in the last
12 months among FSWs. After adjusting for covariates in the multivariable model, we found
that HIV testing in the last 12 months was more prevalent among FSWs who used condoms at
last sex with a non-paying partner (OR = 1.78; 95% CI: 1.39; 2.27), not had a lifetime history of
alcohol consumption (OR = 1.72; 95% CI: 1.33; 2.23), had a lifetime history of drug use
(OR =1.60; 95% CI: 1.22; 2.08) (Table 3).

The three most common reasons for not being tested for HIV were 1) not aware of an HIV
testing site (21.2%), 2) not having enough time and not being easy HIV testing (19.5%), and 3)
not considering themselves to be at risk for HIV (15.5%) (Fig 2).

Discussion

Our findings suggested that less than half of FSWs were tested for HIV in the last 12 months,
which is significantly lower than the 70.1% reported in 2015 [9]. We found that the prevalence
of HIV testing in the last 12 months was slightly higher among FSWs who used a condom at
last sex with a non-paying partner (56.5%), not had a lifetime history of alcohol consumption
(48.3%), and had a lifetime history of drug use (51.3%). But overall, it was very low across all
demographic and subgroups defined by behaviors. Several barriers to HIV testing were reported,
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Table 1. HIV testing in the last 12 months results among FSWs by different subgroups of demographics and risk behaviors in Iran, 2020.

Variables Total | Number tested in the last 12 months | Unweighted prevalence (CI) |RDS weighted prevalence (CI)
Overall 1399 | 584 41.7 (39.2; 44.3) 44.7 (40.7; 48.7)
Age (year) (Mean + SD) 35.5(9.0) 35.5(9.0)
Current marital status

Single 172 72 41.9 (34.6; 49.4) 41.6 (31.6; 51.6)

Married 297 121 40.7 (35.2; 46.4) 45.2 (37.6; 52.8)

Divorced, widowed, or sigheh1 923 387 41.9 (38.8;45.1) 45.1 (40.3; 49.9)
Educational level

Illiterate or primary school 379 158 41.7 (36.8; 46.7) 43.1 (35.9; 50.1)

Secondary or high school 870 361 41.5 (38.2; 44.8) 44.4 (39.7; 49.1)

College education 149 64 42.9(35.2;51.1) 50.8 (39.6; 61.9)

Monthly income (dollars) (Mean + SD) 215.3 (222.3) 215.3 (222.3)

Age at first sex

<18 825 335 40.6 (37.3; 44.0) 43.4 (38.5; 48.3)

>18 555 | 239 43.1 (38.9; 47.2) 46.3 (40.4; 52.2)
Age at initiation of sex work

<18 143 54 37.8 (30.1; 46.1) 41.1 (30.4; 51.9)

>18 1182 | 504 42.6 (39.8; 45.5) 46.0 (41.8; 50.3)
Age at initiation of drug use

<18 64 27 42.2 (30.5; 54.8) 47.8 (31.5; 63.47)

>18 230 123 53.5 (46.9; 59.8) 56.6 (47.9; 65.2)
History of injection drug use (ever)

Yes 35 19 54.3 (37.1; 70.5) 74.5 (55.6; 92.8)

No 378 | 175 46.3 (41.3; 51.4) 49.0 (42.1; 55.9)
Group sex in last 12 months

Yes 273 88 32.2(26.9; 38.0) 40.6 (31.2; 50.1)

No 121 |27 22.3 (15.7; 30.7) 30.1 (17.0; 43.1)
Lifetime abortion

Yes 555 225 40.5 (36.5; 44.7) 41.8 (36.2; 47.5)

No 729 313 42.9 (39.4; 46.5) 46.5 (41.5; 51.5)

Condom use at last sex with paying partner

Yes 958 471 49.2 (46.0; 52.3) 52.6 (48.2; 57.1)

No 433 110 25.4 (21.5;29.7) 27.3 (21.7; 32.9)
Condom use at last sex with non-paying partner

Yes 468 228 48.7 (44.2; 53.3) 56.5 (49.6; 63.5)

No 719 250 34.8 (31.4; 38.3) 36.7 (31.9; 41.4)
History of previous incarceration in last 12 month

Yes 100 53 53.0 (43.0; 62.7) 68.9 (57.1; 80.7)

No 247 106 42.9 (36.8; 49.2) 50.5 (40.4; 60.5)
Lifetime history of alcohol consumption

Yes 830 311 37.5(34.2; 40.8) 42.9 (38.1; 47.8)

No 522 256 49.1 (44.7; 53.3) 48.3 (42.4; 54.1)
Lifetime history of drug use

Yes 443 211 47.6 (42.9; 52.3) 51.3 (44.3; 58.2)

No 923 361 39.1 (36.0; 42.3) 42.6 (37.8; 47.4)
Lifetime receiving MMT™*

Yes 29 16 55.2 (36.1; 72.8) 57.8 (47.9; 63.0)

No 16 5 31.3 (12.2; 59.8) 39.8 (38.1; 46.9)

(Continued)
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Table 1. (Continued)

Variables Total  Number tested in the last 12 months | Unweighted prevalence (CI) | RDS weighted prevalence (CI)
HIV knowledge®

Sufficient 239 | 170 71.1 (65.0; 76.5) 77.2 (70.6; 83.6)

Insufficient 1160 | 414 35.7 (32.9; 38.5) 38.7 (34.3; 43.0)
Self-perceived risk of HIV?

Yes 1010 | 427 42.3 (39.2; 45.3) 47.1 (42.3; 51.8)

No 225 113 50.2 (43.6; 56.7) 48.9 (40.4; 57.5)

1) Temporary marriage
2) Sufficient knowledge about the transmission of HIV
3) The risk of contracting HIV from the individual’s point of view

* Methadone maintenance therapy

https://doi.org/10.1371/journal.pone.0289307.t001

such as not knowing an HIV testing site, not having enough time, not being easy to HIV testing,
and not knowing themselves at risk of HIV. There was considerable variability in the prevalence
of HIV testing in different cities (8.4% in Tabriz and 77.5% in Shiraz). These variations could be
related to differences in access to harm reduction services and HIV testing centers.

Although HIV testing services are free in Iran, across all subgroups of FSWs, we observed a
very low prevalence of recent HIV testing. We found that HIV testing dropped significantly

Fig 1. HIV testing RDS weighted and unweighted prevalence among female sex workers in eight cities in Iran, 2020.
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Table 2. Bivariable logistic regression on HIV testing in the last 12 months among FSWs in Iran, 2020.

Variables HIV testing in the last 12 months’
Crude OR (95% CI) P-value

Age (year) 1.01 (1.00; 1.02) 0.039
Current marital status

Single Ref Ref

Married 0.95 (0.65; 1.39) 0.812

Divorced, widowed, or sigheh2 1.00 (0.725 1.39) 0.987
Educational level

Illiterate or primary school Ref Ref

Secondary or high school 0.99 (0.77; 1.26) 0.949

College education 1.05 (0.71; 1.54) 0.791
Monthly income (dollars) 0.99 (0.98; 1.00) 0.006
Age at first sex

<18 Ref Ref

>18 1.10 (0.88; 1.37) 0.364
Age at initiation of sex work

<18 Ref Ref

>18 1.22 (0.85; 1.75) 0.265
Age at initiation of drug use

<18 Ref Ref

>18 1.57 (0.90; 2.75) 0.112
History of injection drug use (ever)

No Ref Ref

Yes 1.37 (0.68; 2.76) 0.366
Group sex in last 12 months

No Ref Ref

Yes 1.65 (1.00; 2.72) 0.047
Lifetime abortion

No Ref Ref

Yes 0.90 (0.72; 1.13) 0.389
Condom use at last sex with paying partner

No Ref Ref

Yes 2.83 (2.21; 3.64) <0.001
Condom use at last sex with non-paying partner

No Ref Ref

Yes 1.78 (1.40; 2.25) <0.001
History of previous incarceration in last 12 months

No Ref Ref

Yes 1.50 (0.94; 2.39) 0.089
Lifetime history of alcohol consumption

Yes Ref Ref

No 1.60 (1.28; 2.00) <0.001
Lifetime history of drug use

No Ref Ref

Yes 1.41 (1.12;1.77) 0.003
Lifetime receiving MMT*

No Ref Ref

Yes 2.70 (0.74; 9.79) 0.129

(Continued)
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Table 2. (Continued)

Variables HIV testing in the last 12 months’
HIV knowledge®

Insufficient Ref Ref

Sufficient 4.43 (3.27;6.01) <0.001
Self-perceived risk of HIV*

No Ref Ref

Yes 0.72 (0.54; 0.96) 0.030

1) Unweighted regression model

2) Temporary marriage

3) Sufficient knowledge about the transmission of HIV

4) The risk of contracting HIV from the individual’s point of view

* Methadone maintenance therapy

https://doi.org/10.1371/journal.pone.0289307.t1002

among FSWs in 2020 compared to the 70.1% reported for 2015 [9]. The results of another
study among FSWs in 2017 reported that about half of FSWs tested for HIV in a lifetime [10].
Some of these differences may be due to the different sampling methods for recruiting partici-
pants in these studies. For example, in the current study, we used the RDS, a peer-referral sam-
pling methodology, to recruit FSWs. However, the 2015 FSWs survey used facility-based
sampling. Recruitment from health facilities may likely have resulted in an overestimation of
the HIV testing prevalence in 2015. A subgroup analysis of 2015 survey data showed that HIV
testing was 34.0% (95%ClI, 22.8% to 47.4%) among FSW recruited from outreach sites [9]. All
these data showed that HIV testing among FSWs in Iran is still concerning low.

A slightly higher prevalence of recent HIV testing was seen among FSWs who used condoms
at the last sex with a non-paying partner. While we cannot fully assess the reasons here, those
who use condoms may have more access to condom services as well as HIV testing services,
they might be aware of HIV prevention strategies (condom use, frequent testing, etc.), or in gen-
eral, they have much more healthy behaviors such as using condom and test for HIV frequently.
Data from a study in China suggested that harm reduction strategies may be an effective means
of reducing unprotected sex with clients and increasing HIV testing among FSWs [18].

Our result indicated that HIV testing in the last 12 months was more prevalent among
FSWs without a history of alcohol consumption. A study in Uganda also reported alcohol use

Table 3. Multivariable logistic regression on HIV testing in the last 12 months among FSWs in Iran, 2020.

Variables HIV testing in the last 12 months (n = 1131)*?
Adjusted OR (%95 CI) P-value

Condom use in the last sex with non-paying partner

No Ref Ref

Yes 1.78 (1.39; 2.27) <0.001
Lifetime history of alcohol consumption

Yes Ref Ref

No 1.72 (1.33; 2.23) <0.001
Lifetime history of drug use

No Ref Ref

Yes 1.60 (1.22; 2.08) 0.001

1) Controlled for the effects of the current age, educational level, and income.

2) Unweighted regression model

https://doi.org/10.1371/journal.pone.0289307.t1003
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HIV testing

Reasons for not taking

Long distance to the HIV test site 1l 1
Regular use of condom I 2.4
Trusting in sexual partner I 2.5

Not having enough time | INEGC_— 6.2

Afraid of being informed everyone if the test result is positive INEGG_G_—_— (.3

Afraid of being positive G 5.2

Not considering themselves to be at risk for HIV N 5.5
Testing process is difficult and time consuming [ IEEGEGEGE_—_—EE (9.5

Not aware of an HIV testing sitc I 1.2

Percent

Fig 2. Reasons for not taking HIV testing among female sex workers in Iran, 2020.

https://doi.org/10.1371/journal.pone.0289307.9002

associated with a decrease in HIV testing among women [19]. Health behaviors often tend to
cluster together, so not being tested for HIV and also drinking alcohol. It is also possible that
women who used alcohol could avoid HIV testing because of the stigma of alcohol use, HIV
testing, and sex work [20, 21]. However, we saw a different relationship between drug use and
HIV testing; FSWs who used drugs had a higher proportion of HIV testing. This is also
reported in other countries like the United States, where they reported that people who use
drugs were more likely to be tested for HIV [22]. It is possible that FSWs who use drugs prefer
or go to facilities for drug use treatment and may have a better chance of having access to test-
ing. Also, prevention programs in Iran focus on targeting drug injection and drug use behav-
iors and those FSWs who use or inject drugs [23].

We found several barriers to HIV testing. The most commonly reported barriers were not
knowing a place for HIV testing, not having enough time to go to a testing site and get tested,
considering HIV testing as a not easy test, and not considering themselves at risk of HIV. A
recent systematic review stated that one of the main barriers to HIV testing was commonly
financial and time costs, including low income, transportation costs, time constraints, and for-
mal/informal payments [2]. Low access to testing sites and low HIV risk perception were pre-
viously reported as key barriers to the HIV testing [24].

We would like to acknowledge the four main limitations of our study. First, a face-to-face
interview tends to lead to more social desirability bias, and its use may have inflated reported
testing. Moreover, recall bias also could affect the prevalence of HIV testing. Second, our find-
ings may not be generalizable to all FSWs in Iran as participants were recruited from the main
cities of the most populated provinces where access to healthcare services would be better than
in smaller cities or rural settings. Third, our cross-sectional study design limits causal infer-
ences. Fourth, the study was conducted during the COVID-19 pandemic when access to our
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study and other services differed from other times and conditions; for example, due to the
COVID-19 pandemic, some cities collected less than the estimated sample size.

Conclusion

We found that less than 45% of FSWs were tested for HIV in the last 12 months, which is sig-
nificantly less than the reported 70% for 2015. Addressing barriers to HIV testing by using
innovative and more accessible testing strategies like home-based HIV testing may address
this huge gap in accessing and using HIV testing services among FSWs in Iran.
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