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Abstract
Background  Despite the widespread knowledge about social support and health, there is little information about the asso-
ciation between social support and HIV risk behaviors such as condom use among female sex workers (FSWs) in Iran. This 
study aimed to determine the association between social support and frequency of condom use among FSWs in Tehran, Iran.
Methods  Using mixed sampling methods, we recruited 170 FSWs in Tehran in 2017. We measured self-reported social 
support by face-to-face interviews using a standardized questionnaire. Linear regression was used to assess the associa-
tion between socio-demographic characteristics (age, education level, marital status, and place of living), transactional sex 
characteristics (age at first transactional sex and frequency of transactional sex in the last month), HIV knowledge, social 
support network characteristics (social network size, duration of tie, intimacy, social support), and condom use behavior.
Results  Of the total of 1193 persons in FSW’s social networks, 615 (51%) were sexual partners, 529 (44%) were peer sex 
workers, and 36 (5%) were family members. The participants perceived moderate social support from sexual partners, low 
from peer sex workers, and very low from family members. Adjusted for individual and other network characteristics, peer 
sex worker social support (b = 0.28, 95%CI 0.06, 0.50), and family support (b = 1.12, 95%CI 0.028, 2.23) were significantly 
associated with condom use.
Conclusion  Family and peer sex worker social support are associated with condom use, but less strongly than HIV knowl-
edge or place of living. However, very few FSWs are socially connected with families. Interventions to promote condom 
use among this vulnerable population should also consider social and familial support.

Keywords  Social support · HIV risk behavior · Condom use · HIV · Female sex workers

Introduction

Currently, HIV prevention is one of the most important pub-
lic health concerns and priorities in Iran [1, 2]. HIV preva-
lence is low in the general population (0.08%) in Iran, but 
high among vulnerable groups, specifically, injecting drug 
users (13.8%) and sex workers (4.5%) [1, 3, 4]. In response 
to this concentrated epidemic, the government has focused 
prevention activities on these important at-risk populations 
[1]. Sex work is illegal in Iran like many other countries, 
but Iran does not have a harsher legal and policy environ-
ment against FSWs. As is the case in most of the world, 
selling sex is against the law in Iran. By statute, prostitution 

is punishable by whipping, and under some circumstances, 
the death sentence is possible [5]. These punishments are 
rarely applied, except when other criminal offenses were 
concurrently committed. In our national survey in 2015, 
14.8% of FSWs reported arrest and 6.8% incarceration in 
the past year [6, 7]. This rate of incarceration is lower than 
in some other countries [8], including Canada (26.8%) [9] 
and Mexico (49.0%) [10]. Pre- and extra-marital sex are also 
illegal in Iran and have a bearing on what is considered to be 
sex work. The HIV epidemic has created a protected socio-
political space in which Iranian health providers can deliver 
services for “vulnerable women” (i.e., FSWs, homeless 
women, women who use drugs) [11–13]. Since 2010, there 
are over 60 community-based organizations (CBO) in Iran, 
funded by the Ministry of Health, to provide harm reduction 
to FSWs (e.g., HIV testing, sexual health education, con-
doms) [11]. These programs form the basis of past studies 
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about FSWs and help addressing their needs throughout the 
country [2, 11]. Although these efforts in Iran are beneficial 
for HIV prevention by increasing the access of at-risk groups 
including FSWs to health care and HIV prevention services 
[1, 14], they do not address how social and contextual factors 
play a role in HIV prevention and transmission.

Historically, sex work was permitted and less stigmatized 
before 1979 in Iran [15]. However, since the Islamic revolu-
tion of Iran (1979), sex work has been considered as illegal 
and associated with high social stigma and marginalization. 
Since the existence of sex work was denied by the govern-
ment until recently, there is little information about this vul-
nerable group [16]. The evidence shows that in Iran, FSWs 
are mainly street-based and find their clients via streets, 
shopping malls, parks, and public transit [4]. According to 
a size estimation study, there were 228,700 FSWs (95% CI 
153,500–294,300) in Iran in 2012 [17]. The negative atti-
tudes in Iranian society regarding sex work put FSWs at the 
risks of violence, refusal of contact, and social isolation. 
FSWs, being the second largest at-risk group for HIV in 
Iran [1, 2], play a major role in the HIV epidemic due to 
their HIV risk behaviors such as unsafe sex, drug or alcohol 
use before or with sex, and having multiple sexual partners. 
Not only are they at risk themselves for HIV but also their 
sexual partners are at risk, and these can be a bridge group 
to transmit HIV to the general population [13]. According 
to previous studies in Iran, most FSWs had sufficient HIV 
knowledge and knew that condom use is a method to reduce 
risk of HIV transmission; however, only few of them used 
condoms with their paying and non-paying partners [18]. A 
survey in 14 cities in Iran showed that in spite of the avail-
ability of free HIV testing services for FSW, 65% of them 
had not tested for HIV in the past year [3].

Condom use is one of the effective strategies that may 
help prevent HIV infection for FSWs and their clients 
[19–21]. Condom use has worldwide prevented nearly 50 
million new HIV infections since the onset of the HIV epi-
demic [22]. Several investigators explored many determi-
nants of condom use by FSWs [23–26]. A qualitative study 
in Tehran, Iran, found that the low level of condom use 
among FSWs is due to a variety of individual, structural, 
and cultural factors [27]. This study showed that the main 
individual, structural, and cultural barriers of condom use 
among FSW in Tehran were [1] lack of knowledge about 
HIV/AIDS, seeing condom use as a sign of love and loy-
alty, drug use, fatalism, and disappointment in life with low 
expectations for the future; [2] sexual partner violence, part-
ner’s desire, problems with condom availability, and price; 
and [3] feeling embarrassed to obtain condoms, following 
the example of peer sex workers and low condom use among 
friends [27]. Two studies in the Dominican Republic and in 
the Philippines showed that FSWs who had fewer intimate 
relationships and less frequent contact with their peers were 

less likely to use condoms [28, 29]. This evidence suggests 
that it is imperative to consider, in addition to individual-
level factors, broader structural or contextual factors that are 
involved in condom use [24, 30]. Social network character-
istics are important predictors of HIV-risk behaviors such as 
unprotected intercourse. One of the important determinants 
of unprotected intercourse at the network level is social sup-
port [24, 26, 31]. The social support network is comprised of 
interpersonal ties that can provide assistance among mem-
bers of a social network [32]. Social support is a substantial 
aspect of psychological adjustment for coping with multiple 
harms and stressors [33, 34]. Personal networks change as a 
consequence to major life course events/crises such as loss 
and disease [35–37]. Such events may change social net-
works in terms of size, composition, and social support [38, 
39]. Literature has shown that social networks are smaller for 
high-risk populations such as people living with HIV, inject-
ing drug users, and men who have sex with men, compared 
to the general population [32, 40–42]. Regarding FSWs, 
social stigma and discrimination can have effects on size 
and composition of their social network. This may directly 
affect social support provided by network members [43]. 
Positive support ties can improve self-efficacy and promote 
efforts to negotiate safer behaviors [44], and interventions to 
strengthen those positive relationships could improve health 
outcomes for at risk populations [45]. A qualitative study in 
China revealed that “Laoxiang (hometown) sisters,” FSWs 
who originate from the same villages, create solidarity and 
support for condom use and HIV testing among the FSWs 
[46]. Also, a social network study among 454 establishment-
based FSWs in China showed that perceived social support 
from gatekeepers was associated with condom communica-
tion with clients and stable partners [47].

Despite the growing body of literature on the concept of 
social support [32, 48], there is a lack of information about 
the role of social support for condom use as a HIV-related 
risk-reducing behavior among FSWs in Iran. We aimed to 
study the effects of social support, in the context of other 
personal and social factors, on the frequency of condom use 
by FSWs in Tehran, Iran. Our hypothesis was that social 
support is associated with condom use behavior of FSWs. 
A conceptual framework summarizing the role of individual 
and social support network characteristics in condom use 
among FSWs was based on previous studies of the effects 
of various factors on unprotected intercourse and condom 
use [49–52]. A systematic review showed that social net-
work characteristics such as frequency of contact, intimacy, 
and social support are related to condom use by FSWs [52]. 
We employ a conceptual ordering going from individual 
background characteristics, to relations with the sexual net-
work (regular sexual partners and clients), and from there 
to the role of supportive network ties with peer sex workers 
and family members. Concerning the latter, it was thought 
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that supportive network members, next to sexual partners, 
may also influence FSW’s safe sex behaviors. For example, 
positive ties to social support network members can sup-
port efforts to negotiate safer behaviors [53, 54]. Variables 
in these three groups include first, socio-demographic and 
transactional sex characteristics including age, education 
level, marital status, place of living, age at first transac-
tional sex, frequency of transactional sex in the last month, 
and HIV knowledge; second, sexual network characteris-
tics including network size, duration of tie, intimacy, and 
sexual partner support; and third, family support and peer 
sex worker social support. These three groups reflect a con-
ceptual ordering without causal assumptions [55, 56].

Methods

Study Design

This cross-sectional study was conducted from January to 
June 2017 among 170 FSWs in Tehran. Since the studied 
population constitute a hidden and hard to reach popula-
tion, snowball, convenience, and targeted sampling methods, 
being successful methods to recruit “hidden” populations 
in previous studies [57, 58] were used to enlist participants. 
We approached and invited 178 FSWs, of whom 8 did not 
agree to participate. Therefore, 170 FSWs participated in 
our study.

Participants and Network Members

Recruitment of participants was facilitated by a peer 
recruiter and staff of a drop-in center (DIC). Eligibility cri-
teria were being over 16 years old, having had sex for money 
in the last 6 months, identifying themselves as sex work-
ers, and willingness to participate in the study. We started 
recruitment of the participants by following, as far as fea-
sible, the strategy of respondent-driven sampling [59]. To 
initiate the sampling process, six index participants were 
chosen among FSWs who attended the DICs, lived in parks, 
and had access to some home groups selected by targeted 
sampling. We asked them to introduce their peer sex worker 
friends who were named as their network members, and gave 
coupons for these peer sex worker friends if they would par-
ticipate in the study. Each coupon for the friends included 
ID number, aim of the study, amount of incentive, and date 
and place of visit for the interview. Each of the participants 
was given $3 as a small primary incentive for participating 
in the study and completing the interview; as well as a sec-
ondary small incentive, again of $3, if they had introduced 
their peer sex worker friends. This process continued mostly 
until three waves. After the third wave, the introductions of 
peer sex worker friends from the participants were sporadic 

and limited. Some participants introduced just one or two 
peer sex worker friends who were named as network mem-
bers and some introduced only other FSWs who were not 
named as their network members. We also recruited some 
FSWs who attended DIC services by convenience sampling, 
and also by outreach teams from homes, streets, and parks. 
We continued the sampling process until it was difficult, 
and lasted a long time, for our peer recruiter and DIC staff 
members to find a new FSW.

Data Collection

Data were collected through face-to-face structured interviews 
by a peer trained interviewer. An investigator-constructed 
questionnaire was used, after assessing its face validity, con-
tent validity, scalability, and reliability. Each interview usually 
lasted around 45 min.

The questionnaire had two main parts containing indi-
vidual and network information. In an egocentric network 
survey, respondents provide information about their network 
members. This information can be used to assess network 
characteristics and test hypotheses [60].

In the present study, egocentric network information was 
obtained for each participant and used to assess the effect of 
social support from network members on the participants’ 
condom use. We asked participants to nominate up to 20 
persons with whom they had had meaningful and close con-
tacts during the past 30 days (name generator). For these 
nominated persons, we asked some questions about their 
socio-demographic characteristics and the content of their 
interaction with the FSW including duration of contact, inti-
macy, and social support. The sexual network was defined 
as the set of nominated persons with whom they had had 
sex in the past 30 days. The peer network was defined as the 
set of nominated sex worker friends with whom they had 
had communication in the past 30 days. The family network 
was defined as parents, siblings, children, and other relatives 
with whom they had been in contact in the past 30 days.

Measurements

Socio‑demographic Characteristics

Socio-demographic profiles were assessed based on age, 
education level, marital status, and place of living. Age was 
recorded as a continuous variable. Current marital status 
was recorded as single, married, divorced, concubine, or 
widowed. For the regression analysis, this was dichotomized 
as never married and married, because otherwise some cat-
egories would be too small. The married category includes 
married, concubine, divorced, and widowed. Place of living 
was categorized as homeless, living in the home of others, 
and personal home.
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Transactional Sex Characteristics

For assessing transactional sex characteristics, participants 
were asked to report their age at first transactional sex and 
the frequency of transactional sex in the last month. Age at 
first transactional sex was categorized as before 18 years, 
between 18 and 30 years, and older than 30 years. Fre-
quency of transactional sex in the last month was recorded 
as a count variable.

HIV Knowledge

HIV knowledge was measured by a 14-item questionnaire 
which was established in Iran [61]. The questionnaire was 
pilot-tested with 28 FSWs in Tehran. Cronbach’s alpha 
for this scale was 0.86. The total score of knowledge was 
transformed to a scale of 0 to 100. Higher scores mean 
more knowledge about HIV.

Social Network Variables

Social network size, the number of network members, 
was recorded as a count variable. To assess duration of 
the tie, we asked the participants “For how long have 
you known this person (in months)?” The intimacy of 
the relationship between the participants and social net-
work members was determined with a five-point Likert 

response, with categories very close, close, somewhat 
close, distant, and very distant. Since the dependent vari-
able was at the ego or FSW level (N = 170), characteris-
tics of the relationships were aggregated to the FSW level 
by averaging [62].

Social Support

Social support was assessed for each nominated network 
member by an investigator-constructed questionnaire with 
five items. Example items are “How much does this per-
son make you feel respected or admired?”, “If you need 
money and he can afford it, how much does this person 
usually help you?”, and “If you need a place to stay at 
night, how much does this person usually help you?” Each 
question had a five-point Likert response with categories 
very low, low, somewhat, much, very much. According 
to the psychometric characteristics [63–66], the content 
validity indices clarity, relevance, and comprehensiveness 
were 98%, 95%, and 93%, respectively. The reliability of 
the social support questionnaire was pilot-tested prior to 
the final implementation in this study. Cronbach’s alpha 
and intra-class correlation for this scale were 81% and 
85%, respectively. Mokken scale analysis was used to 
assess scalability and unidimensionality of the question-
naire [67]. All items had Hi coefficients greater than 0.5, 
indicating a strong scale.

Table 1   Characteristics of 
female sex workers (N = 170), 
Tehran, 2017

Characteristics N (%) or mean (SD)

Age 34.0 (7.6)
Current marital status Single 28 (16%)

Married 22 (13%)
Divorced 100 (59%)
Concubine 11 (7%)
Widowed 9 (5%)

Education level Illiterate 5 (3%)
Just reading and writing 2 (1%)
Primary education 18 (10%)
Secondary education 68 (40%)
High school or Diploma 71 (42%)
University degree 6 (4%)

Current place of living Homeless 47 (28%)
Living in others’ home 54 (32%)
Personal home 69 (40%)

Age at first transactional sex (year)  < 18 18 (11%)
18–30 116 (73%)
 ≥ 30 25 (16%)

Frequency of transactional sex in the last 
month

10.3 (6.4)

HIV knowledge 78 [18]
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Social support from each of the parts of the personal net-
work (sexual, peers, family) was measured as the number 
of network members who gave adequate or more support, 
where “adequate” was defined as an average value of 3 or 
more on this scale.

Condom Use

The dependent variable was frequency of condom use, which 
was considered as HIV risk behavior. The frequency of con-
dom use was measured as a sum score for an investigator-
constructed questionnaire with 17 questions each on a five-
point Likert response, with categories 1 = never, 2 = rarely, 
3 = sometimes, 4 = often, and 5 = always. Example items are 
“How often do you use condoms in sexual relationships with 
your clients?” and “How much do you insist on condom use 
even if your partner did not want to use a condom?” The reli-
ability of the questionnaire was pilot-tested. The attainable 
score range is 17–85. Higher scores indicate that the attitude 
and behaviors of FSWs are positive about condom use and 
frequently use it in their sexual relationships [68]. Cronbach’s 
alpha and the intraclass correlation for this scale were 0.89 
and 0.83, respectively. Mokken scale analysis was used to 
assess scalability and uni-dimensionality of the questionnaire 
[67]. The Loevinger H-coefficient for the scale was larger 
than 0.5, characterizing it as strong scale. The sum scale had 
a strongly skewed distribution, and therefore the dependent 
variable was defined as the square root of (sum scale—17).

Ethical Considerations

Since sex work is illegal in Iran [69], verbal informed con-
sent was obtained from all eligible participants. The ethics 

committee of the University of Social Welfare and Reha-
bilitation Sciences approved the study protocol (IR.USWR.
REC.1394.187).

Statistical Analysis

Pearson correlations were calculated for getting a basic 
insight into patterns of association of all variables in the 
data (Appendix 1). The distributions of the scores were 
assessed carefully for missing values and outliers, which 
may affect both the comparison of means and the interpre-
tation of correlation coefficients in bivariate analysis and 
regression analysis.

Next, we conducted a linear regression analysis in 
three steps, with successively larger sets of explanatory 
variables, and condom use behavior as the dependent var-
iable. In order to select which variables could be included 
as explanatory variables, first we listed the variables 
based on the literature review and available evidence; 
then, we explored the associations between all numeri-
cal independent variables and also between dependent 
and independent variables by correlations. Independent 
variables were entered into the regression model in three 
groups, reflecting the conceptual framework ordering 
going from individual background characteristics to the 
sexual network characteristics, interpreted as risk net-
work ties (regular sexual partners and clients), and then 
to the role of peer sex worker support and family sup-
port, interpreted as supportive ties. Place of living and 
age at first transactional sex variables were entered into 
the model as dummy variables; the baseline level was the 
first category.

Table 2   Aggregated social 
network characteristics of 
the participants, Tehran, 
2017. N = number of network 
members. For the Family 
Network, average size, duration, 
and intimacy are given only for 
the 24 respondents mentioning 
at least one family member

Characteristics Mean (SD) Median (IQR) Min–max

All social networks (N = 1193) 7.7 (SD = 1.5) 8 (2.0)
Sexual network (N = 615)
Network size 3.6 (SD = 1.0) 4.0 (1.0) 1–8
Duration of tie (months) 48 (SD = 32) 44 [26] 2–192
Intimacy 4.2 (SD = 0.8) 4.3 (1.28) 2–5
Sexual partner’ social support 2.7 (SD = 1.3) 3.0 (2.0) 0–4
Peer sex worker network (N = 529)
Network size 3.1 (SD = 0.9) 3.0 (1.0) 1–6
Duration of tie (months) 56 (SD = 54) 35 [46] 1–261
Intimacy 2.0 (SD = 0.9) 1.8 (1.7) 1–4
Peer ‘social support 0.8 (SD = 1.1) 0 (1.7) 0–6
Family network (N = 30)
Network size 1.3 (SD = 0.5) 1.0 (0) 1–3
Duration of tie (months) 303 (SD = 108) 315 (117) 48–492
Intimacy 1.7 (SD = 1.0) 1.0 (1.2) 1–4
Family social support 0.3 (SD = 0.4) 0 (0) 0–1

325International Journal of Behavioral Medicine (2022) 29:321–333



1 3

Since the dependent variable, condom use, was at the 
ego or FSW level (N = 170), intimacy and duration of 
the network ties were aggregated to the level of FSW by 
averaging [62]. Duration was transformed to years. The 
data was analyzed by the R software [70]. P-values less 
than 0.05 were regarded as statistically significant. To aid 
interpretation, effect sizes β were also calculated as stand-
ardized regression coefficients. For categorical variables, 
the standardized regression coefficient was defined as 
the standardized regression coefficient of the numerical 
variable with values given by the regression coefficients 
of the categories.

Results

Mean age of the participants was 34  years (SD = 7.6) 
(Table 1). Many of the participants (71, 42%) had a high 
school or diploma degree. Most of the participants were 

divorced (100, 59%), and many reported living in their per-
sonal home (51, 42%). The mean score of HIV knowledge 
of the FSWs was 78 (SD = 19).

The participants named a total of 1193 people as their 
social network members (Table 2). All mentioned at least 
one member of the sexual network and at least one peer 
friend; 24 mentioned at least one family network member. 
Of the social network members, 615 (51%) were sexual 
partners, 529 (44%) were peer friends, 30 (5%) were family 
members, and 19 were regular friends. The mean size of 
the social network was 7.0 (SD = 1.5, Min = 2, Max = 11). 
The mean sexual network size was 3.6 (SD = 1.0), while the 
mean family network size, for those who mentioned at least 
one family member, was 1.25 (SD = 0.5). The proportion of 
sexual partners in the FSWs’ network was slightly more than 
0.5 (N = 615, 51%). The number of persons providing at least 
adequate social support in the sexual network ranged from 0 
to 7 (mean = 2.8, SD = 1.5), in the peer network from 0 to 6 
(mean = 0.7, SD = 1.2), and in the family network from 0 to 

Table 3   Regression analysis of condom use behavior among 170 FSWs in Tehran, 2017

* p-value ≤ 0.05; **p-value ≤ 0.01; ***p-value ≤ 0.001

Independent variables Dependent variable (condom use behavior)

Unadjusted coefficient 
(95%CI)

Model 1 Model 2 Model 3

Adjusted coefficient 
(95%CI)

Adjusted coefficient 
(95%CI)

Adjusted coefficient 
(95%CI)

Age 0.066*** (0.030, 0.102) 0.037 (− 0.002, 0.078) 0.024 (− 0.013, 0.061) 0.022 (− 0.015, 0.058)
Education level 0.31* (0.02, 0.60) 0.44*** (0.18, 0.69) 0.28* (0.03, 0.54) 0.31* (0.06, 0.55)
Place of living
Homeless (ref.cat)
Living in others’ house 0.67 (− 0.05, 1.39) 1.09*** (0.47, 1.72) 0.72* (0.14, 1.31) 0.69* (0.12, 1.26)
Personal home 1.12*** (0.44, 1.80) 1.20*** (0.60, 1.80) 1.15*** (0.60, 1.70) 1.06*** (0.53, 1.60)
Age at first transactional 

sex (year)
 < 18 (ref.cat)
18–30 0.32 (− 0.53, 1.75) 0.53 (− 0.13, 1.20) 0.46 (− 0.16, 1.07) 0.24 (− 0.36, 0.85)
 ≥ 30 1.33** (0.51, 2.15) 1.08** (0.40, 1.75) 0.85** (0.23, 1.48) 0.74* (0.14, 1.35)
Frequency of transactional 

sex in the last month
 − 0.18*** (− 0.23, − 0.13)  − 0.15*** (− 0.20, − 0.11)  − 0.11*** (− 0.16, − 0.06)  − 0.09*** (− 0.14, − 0.04)

HIV knowledge 0.03*** (0.02, 0.04) 0.03*** (0.01, 0.04) 0.03*** (0.02, 0.04) 0.03*** (0.01, 0.04)
Sexual network size  − 0.39*** (− 0.67, − 0.11)  − 0.05 (− 0.32, 0.22)  − 0.07 (− 0.33, 0.19)
Duration of tie with sexual 

partners (year)
 − 0.25*** (− 0.35, − 0.15)  − 0.10* (− 0.19, − 0.02)  − 0.11* (− 0.24, − 0.02)

Intimacy with sexual 
partners

 − 1.27*** (− 1.59, − 0.94)  − 0.74*** (− 1.16, − 0.31)  − 0.53* (− 0.96, − 0.11)

Sexual partners’ social 
support

 − 0.54*** (− 0.73, − 0.34) 0.00 (− 0.25, 0.26)  − 0.01 (− 0.26, 0.24)

Peers’ social support 0.79*** (0.54, 1.04) 0.28* (0.06, 0.50)
Family social support 1.93*** (0.41, 3.44) 1.12* (0.02, 2.23)
Adjusted R-squared - 0.46 0.55 0.59
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1 (mean = 0.3, SD = 0.5) (Table 5). Reasoning that receiving 
support from a high number of others does not give addi-
tional benefits, for the regression analysis, these numbers 
were truncated to 4 for the sexual network and to 3 for the 
peer network.

Outliers were found only in the frequency of transactional 
sex in the last month. This was truncated for the regression 
analysis by replacing the three values higher than 20 by 20.

In the linear regression analysis (Table  3), Model 1 
showed that education level was positively associated with 
condom use (b = 0.44, 95%CI 0.18, 0.69). FSWs who lived 
in other’s home (b = 1.09, 95%CI 0.47, 1.72) and in their 
personal home (b = 1.20, 95%CI 0.60, 1.80) used condoms 
in their sexual relationships significantly more than home-
less FSWs.

FSWs who initiated transactional sex after 30 years of 
age used condoms in their sexual relationships signifi-
cantly more compared to those who initiated transactional 
sex before being 18 years old (b = 1.08, 95%CI 0.40, 1.75). 
FSWs who reported more transactional sex in the last month 
used condoms significantly less in their sexual relationships 
(b = − 0.15, 95%CI − 0.20, − 0.11). Model 1 also showed a 
positive association between HIV knowledge and condom 
use (b = 0.027, 95%CI 0.014, 0.039).

After adding sexual network characteristics in Model 2, 
the effects of level of education, place of living, age at first 
transactional sex, frequency of transactional sex in the last 
month, and HIV knowledge persisted. Moreover, Model 2 
showed that average duration of the ties with sexual part-
ners, average intimacy with sexual partners, and support 

from sexual partners after adjusting for individual char-
acteristics of the respondents were negatively associated 
with condom use. A 1-year increase in average duration 
of the tie was significantly associated with 0.10 decline in 
condom use (Model 2). However, sexual network size was 
not significantly associated with condom use (b = − 0.005, 
95%CI − 0.027, 0.026).

The last model, which included also the individual and 
social support network variables, indicated that not only 
individual characteristics of the FSWs and variables related 
to the sexual partners, but also social support from other 
parts of the network was significantly associated with con-
dom use. In this model, social support from peer sex work-
ers (b = 0.28, 95%CI 0.06, 0.50) and from family members 
(b = 1.12, 95%CI 0.02, 2.23) showed significant associations 
with condom use. After adding peer and family support, sup-
port from sexual partners did not have a significant associa-
tion with condom use.

The adjusted R2 for Model 3 was 0.59. The standardized 
coefficients are shown in Table 4.

From these it can be concluded that the most important 
variables for explaining condom use are for the FSW herself, 
her knowledge of HIV, and her place of living, and for her 
transactional sex, its frequency and the average intimacy 
with her sexual partners. Next in importance is her level of 
education, the age at which she started sex work, the average 
duration of her ties with sexual partners, social support from 
peers, and social support from family.

Discussion

Our cross-sectional analysis of 170 FSWs in Iran showed 
that education, housing status, age of first transactional 
sex, frequency of transactional sex, HIV knowledge, aver-
age duration of the tie with sexual partners, average inti-
macy with sexual partners, and social support from peer 
sex workers and from family members were associated with 
frequency of condom use over the past 30 days.

We found that on average FSWs perceived moderate 
social support from sexual partners, low from peer friends, 
and very low from family members. One explanation for 
this finding is that social networks of FSWs in Iranian soci-
ety, where sex work is illegal, may be affected by the social 
stigma and the negative attitude of society to their work. 
FSWs often are rejected by their family and regular friends, 
or they may have run away, leaving their family and losing 
ties that might have been important sources of social support 
[53, 71–73]. Social stigma, criminalization, and isolation 
can lead to internalized low self-esteem which increases the 
likelihood of making risky decisions and behaving in risky 
ways [69].

Table 4   Standardized coefficient estimates of model 3 in the regres-
sion analysis of condom use behavior among 170 FSWs in Tehran, 
2017

Independent variables Dependent variable 
(condom use) 
Model 3
Standardized coefficient

Age 0.08
Education level 0.16
Place of living 0.23
Age at first transactional sex 0.16
Frequency of transactional sex in the last 

month
‒0.25

HIV knowledge 0.26
Sexual network size ‒0.04
Duration of tie with sexual partners  − 0.16
Intimacy with sexual partners  − 0.22
Sexual partners’ social support  − 0.01
Peers’ social support 0.16
Family social support 0.12
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Furthermore, FSWs may have difficulties in developing 
supportive relationship with their peer friends or co-workers 
because of potential competition and mutual distrust [74]. 
Also, most FSWs, due to fear of disclosing their activity and 
being arrested, are a mobile community with limited access 
to potential sources of support such as family members. The 
lack of supportive ties with regular friends, family mem-
bers, and peer friends may exacerbate the dependency of 
FSWs on their sexual partners as providers of financial and 
emotional support, as well as drugs, especially in a context 
of low socioeconomic status, which exposes FSWs more 
strongly to risky behaviors and unsafe sex [75, 76].

One interesting finding was that different sources of 
social support influenced condom use by FSWs in different 
ways. In line with Tucker et al. [46, 76] and Qio et al., [76], 
we found that social support from peer friends was positively 
associated with condom use by FSWs. This positive associa-
tion remained, although smaller in magnitude, when it was 
controlled for individual and other network characteristics. 
Peer ties among FSWs may create self-help groups and safe 
sexual behavior norms, promote linking with outreach group 
members and health care providers, and encourage HIV test-
ing. Our findings also showed that although few FSWs were 
connected with families, family support was positively asso-
ciated with their condom use. This finding is consistent with 
other studies suggesting that perceived support from family 
members may change attitudes of FSWs and motivate them 
to practicing safer sexual behaviors [71, 77, 78]. Also, the 
average number of peer friends was low, but nevertheless 
support from peer network members was positively associ-
ated with condom use by the FSWs. These findings highlight 
the important role of social support from family members as 
well as peer sex worker friends.

Additionally, our findings showed that perceived social 
support from sexual partners was negatively associated 
with condom use by the FSWs. This association was sig-
nificant in the second model, but after adding family and 
peer sex worker social support, it was not significant in 
the final model. This important finding highlights the role 
of social support from family members and peer friends 
which may cancel out the negative effect of sexual part-
ners’ support on safe sex behaviors among FSWs. This 
finding differs from some previous studies [75, 79]. This 
difference may be due to that we considered the role of 
social support from family members and peer sex work-
ers in our study, but the previous studies did not. Also, 
some difference in methodological aspects and social and 
cultural contexts might be the reason of this inconsist-
ency between the studies. However, our findings showed 
that FSWs who had on average more intimate relation-
ships with sexual partners reported less frequent condom 
use in their sexual relationships. One explanation for this 
finding is that a close and intimate relationship between 

the FSW and her sexual partner will go along with an 
affective and emotional bond in which the FSW trusts her 
partner and accepts his request not to use condoms. There 
is evidence that intimacy has linkages to trust, love, and 
empathy facets of the relationship with the sexual partner, 
which may decrease gender-based violence or sexual vio-
lence [80]. Therefore, to maintain the intimate relationship 
and to avoid violence and conflicts with her partner, the 
FSW may accept his requests for unsafe sex. This sug-
gests the possibility of an educational intervention in this 
vulnerable population to train and inform FSWs about the 
importance of condom use even in relations with strong 
intimacy, and about the consequences of unsafe sex. It is 
not surprising that our findings showed HIV knowledge 
to be negatively associated with frequency of condom 
use [81, 82]. According to previous studies, having HIV 
knowledge may not be sufficient for safe sexual behaviors, 
as misconceptions about ways of HIV transmission and 
prevention are common among FSWs [83–85].

Our findings also indicate that place of living is sig-
nificantly associated with frequency of condom use. FSWs 
who lived in another’s house or in their personal home used 
condoms significantly more compared to homeless FSWs. 
This may be a consequence of poverty, unmet substantial 
needs, problems of daily life, drug use, and mental illness 
such as depression, experienced by homeless FSWs [86]. 
Homeless FSWs usually have more power inequality in 
their relationships than the general population, and are 
mainly dependent on getting income by selling sex to pro-
vide for their daily living and to obtain drugs, which in turn 
limits their power to negotiate about safe sex and protect 
themselves against sexual violence and other risks. Place 
of living is also related to social support because social 
support from others within the same household, especially 
family members, may alleviate problems of FSWs’ daily 
life and motivate them directly and indirectly toward safe 
sexual behavior.

Our study had five main limitations. First, we used self-
report data. Therefore, our findings might be unreliable and 
subject to information bias. Second, we did not measure 
and account for the possible overlaps between the social 
networks of respondents, which might overestimate the 
overall social networks of FSW and have jeopardized inde-
pendence assumptions for the linear regression. Third, no 
causal inferences can be drawn due to the cross-sectional 
design. Fourth, the study participants were recruited using 
nonrandom sampling methods from one city in Iran. There-
fore, the findings may not be generalized to all FSWs in 
the country. Finally, fully understanding of the FSW’s HIV 
risk is difficult, since we did not ask about their HIV status.

In spite of these limitations, this study provided impor-
tant insights about social support from different groups, 
and its association with sexual behaviors among FSWs, 
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which can be used for HIV intervention programs among 
FSWs. In summary, our findings highlight the low perceived 
social support for FSWs and the complexity of the influ-
ence of FSW’s social and sexual network ties on condom 
use. According to our findings, increasing social support 
from peer sex workers, and also from family members, such 
as parents and siblings, may increase condom use among 
FSWs. Interventions to strengthen those positive and sup-
portive relationships could be part of the fundamental strat-
egies to develop HIV/AIDS prevention and control in this 
vulnerable population. Place of living and HIV knowledge 
are other important factors which are, even more strongly 
than social support, associated with frequency of condom 
use among the FSWs. This study emphasizes the impor-
tance of considering living conditions, HIV knowledge, 
and multiple dimensions of FSWs’ social networks (with 
the distinction between social support from sexual connec-
tions, from family members, from peer sex workers, and 
from other friends) to improve our understanding of condom 
use by FSWs. In order to decrease the spread of HIV infec-
tion among FSWs, their network members, and the general 
population, future interventions should aim at strengthening 
relationships between FSWs and their network members, 
practically educating FSWs to reach out to their peers, and 
addressing gaps in their knowledge and attitudes toward 
sexual risk behaviors. Our findings also suggest that future 
interventions should focus on improving the relationship 
between FSWs and their family members to increase family 
social support, and on providing FSWs with a better and 
more stable place of living. Tables 5 and 6
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