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Abstract
Background
Street-based female sex workers (FSWs) are highly at risk of HIV and other harms associated with sex work. We assessed the prevalence of non-injection and injection drug use and their associated factors among street-based FSWs in Iran.


Methods
We recruited 898 FSWs from 414 venues across 19 major cities in Iran between October 2016 and March 2017. Correlates of lifetime and past-month non-injection and injection drug use were assessed through multivariable logistic regression models. Adjusted odds ratios (AOR) and 95% confidence intervals (CI) were reported.

Results
Lifetime and past-month non-injection drug use were reported by 60.3% (95% CI 51, 84) and 47.2% (95% CI 38, 67) of FSWs, respectively. The prevalence of lifetime and past-month injection drug use were 8.6% (95% CI 6.9, 10.7) and 3.7% (95% CI 2.6, 5.2), respectively. Recent non-injection drug use was associated with divorced marital status (AOR 2.00, 95% CI 1.07, 3.74), temporary marriage (AOR 4.31 [1.79, 10.40]), had > 30 clients per month (AOR 2.76 [1.29, 5.90]), ever alcohol use (AOR 3.03 [1.92, 6.79]), and history of incarceration (AOR 7.65 [3.89, 15.30]). Similarly, lifetime injection drug use was associated with ever alcohol use (AOR 2.74 [1.20–6.20]), ever incarceration (AOR 5.06 [2.48–10.28]), and ever group sex (AOR 2.44 [1.21–4.92]).

Conclusions
Non-injection and injection drug use are prevalent among street-based FSWs in Iran. Further prevention programs are needed to address and reduce harms associated with drug use among this vulnerable population in Iran.
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Introduction
The high prevalence of drug use among female sex workers (FSWs) has been reported in different international studies [1, 2]. A reason offered for the high prevalence drug use among FSWs is a coping strategy for facilitating the process of engaging sexually with clients [3]. Literature has also documented the role of drug use in promoting HIV risk among FSWs [4]. In comparison with women in the general population, FSWs are more likely to become HIV-infected. For example, a meta-analysis estimated that FSWs are 13.5 times more likely to be living with HIV than other women of similar reproductive age in low- and middle-income countries [5]. Drug use, large number of paid and nonpaid sexual partners, condomless sexual intercourse, and involvement in group sex practices are of some possible explanations for the increased risk of HIV infection among FSWs [6, 7].
The evidence has shown that street-based FSWs experience multiple vulnerabilities, including police harassments, sexual violence, large number of clients, elevated risk of unprotected sex, and higher HIV/STI prevalence greater than another type of FSWs [8–11]. Studies also showed that street-based FSWs are more likely to report drug use than non-street-based FSWs [12, 13]. A study reported that about 60% of street-based FSWs in Addis Ababa abused substances [14]. Another study in US reported that their participants were mostly poly drug users, and 80.4% and 68.2% of street-based FSWs reported alcohol use and crack-cocaine use, respectively [15].
In Iran, FSWs have been recognized as the second most at-risk subpopulation for HIV infection. Population size estimation study estimated that 228,700 women were engaged in sex work in 2017 [16]. Studies using data from two national surveillance surveys showed that HIV prevalence among FSWs was 4.5% in 2010 [17] and 2.1% in 2015 [18], and a recent meta-analysis reported the pooled HIV prevalence as 2.23% among FSWs in Iran [19]. While our understanding about non-injection and injection drug use among FSWs is growing in Iran [20], less attention has been paid to the pattern of injection and non-injection drug use specifically among street-based FSWs. Studies with facility-based participants have estimated that that 24.9% and 14.6% of FSWs reported past-month non-injection drug use [21] and lifetime injection drug use [22]. Crystal methamphetamine use also has been reported by 15.0% of FSWs in Iran [23].
Similar to other countries, there are different FSWs types in Iran. In Iran, while the majority operate sex work in small groups or as an individual-based business, some of them are linked to some homes, recognized as “illegal brothels” where they can meet clients. Others seek clients in public venues, including parks, shopping centers, and street corners. The typology of sex workers, their social networks, and physical presence have been overlooked in investigations; however, experts believe the street-based FSWs form the most high-risk subgroups, have multiple risk profiles, and need to be targeted first by prevention program [24]. The present study approached and recruited street-based FSWs from public venues for the first time. We applied a rapid assessment and response method to measure the prevalence rate of non-injection and injection drug use and factors associated with such behaviors.
Methods
Study design
This cross-sectional survey was performed to measure the high-risk behaviors of street-based FSWs in Iran using a rapid assessment and response method. We recruited 898 FSWs from 414 venues across 19 major cities in Iran between October 2016 to March 2017. Venues consisted of public places where FSWs mostly attend for socializing, seeking clients, or drugs. The selection of the venues was carried out by the feedback of the key informants and local experts. The venues also were chosen based on their population size and locations after our team visited all reported places. The random sampling method was used from the universe of venues to recruit FSWs.
A convenience sample of 3–5 eligible participants were recruited at each venue. Inclusion criteria were: being ≥ 18 years old, have had sex for money or goods (food, drugs, etc.) in the past year, worked or lived in the city at the time of the study, and provided verbal consent were invited to participate in the study.
Data collection
Trained female interviewers have met with FSWs participants individually and in private and asked the questions using the questionnaire and recorded the relevant responses. The questionnaire was previously piloted and used in two national bio-behavioral surveillance surveys among FSWs in Iran [18, 25]. The survey questionnaire was in Farsi and included various sections such as demographics, history of non-injection and injection drug use, sexual practices, and access to prevention and care services.
Measures
The two primary study outcomes for this paper were lifetime and past-month drug use and injection frequencies. They both have been explored by self-report measures. We considered any self-reported history of drug use (which also includes injection) in the past as lifetime drug use (binary variable: yes/no), and any self-reported history of drug injection as lifetime drug injection (binary variable: yes/no). Using the same approach, we also measured and defined non-injection and injection drug use in the past month.
We explored correlates of non-injection and injection drug use with independent variables of interest included age at interview (18–24, 25–34, or > 35 years), education level (never attended school, primary school, secondary school, high-school, diploma or college degree), marital status (single (never married), currently married, divorced, temporarily married, or widowed), age at first sex (≤ 18 or > 18 years), income ($230 or less, $230 to $1100, $1100 to $2200, or $2200 or more), age at sex work debut (≤ 18, > 18 years), the duration of sex work involvement (< 5 or ≥ 5), ever practiced group sex (yes or no), ever consumed alcohol (yes or no), and ever incarcerated (yes or no).
Statistical analysis
We reported the prevalence of study outcomes by point and 95% Confidence Interval (CI). We initially examined the association between other variables and study outcomes in bivariate analysis using the Chi-squared test (or Fisher’s exact test). Those variables with P < 0.2 were included in a multiple logistic regression model. Based on the literature, we included all known confounders, such as education and marital status in the model, even if the crude analysis p value was not < 0.2. We reported the Adjusted Odds Ratio (AOR) point estimate and 95% CI as the effect measures. We used Stata version 11 (Stata Corp.) for data analysis. Moreover, P < 0.05 were considered as statistically significant.
Ethical considerations
Given the criminalized nature of sex work in Iran and the low levels of literacy among a significant subset of the participants, which posed challenges to written informed consent, the interviewed FSWs provided verbal informed consent. The study participants were also briefed about the voluntary nature of their participation, objectives of the survey, the provided incentives, and the anonymity of all collected data.
Results
Participant characteristics
A total of 898 FSWs were recruited from 414 VDTs in 19 major cities of Iran. The response rate was 93.1%. The mean (SD) age of participants was 33.07 (7.94) years. Most participants (39.4%) were divorced at the time of the study and had secondary school education (27.3%). 21.8% earned $2200 or more per month, and about one-third of respondents (25.9%) were classified as homeless. With respect to sexual practices, the majority (70.2%) of participants had first sexual contact < 18 years old, and 30.8% reported entering sex work before the age of 18. Ever alcohol use was reported by 55.4%. Lifetime history of incarceration was reported by 28.7% (Table 1).Table 1Characteristics of street-based female sex workers in Iran by the subgroups of Injection and Non-injection drug use, 2017


	 	Non-injection drug use
	Injection drug use
	Total N (%)

	Never N (%)
	Lifetimea N (%)
	Past-month N (%)
	P valueb
	Never N (%)
	Lifetime N (%)
	Past-month N (%)
	P value

	Overall
	356 (39.64)
	542 (60.36)
	424 (47.22)
	 	820 (91.31)
	78 (8.69)
	34 (3.78)
	 	898 (100)

	Age at interview

	 18–24
	58 (17.79)
	59 (11.15)
	50 (12.02)
	0.003 (0.489)
	111 (14.29)
	6 (7.69)
	3 (8.82)
	0.069 (0.109)
	117 (13.68)

	 25–34
	149 (45.71)
	225 (42.53)
	172 (41.35)
	344 (44.27)
	30 (38.46)
	17 (50)
	374 (43.74)

	 ≥ 35
	119 (36.50)
	245 (46.31)
	194 (46.63)
	322 (41.44)
	42 (53.85)
	14 (41.18)
	364 (42.57)

	Education

	 Never attended school
	25 (7.33)
	37(6.86)
	27(6.40)
	0.042 (0.133)
	57 (7.11)
	5 (6.41)
	2 (5.88)
	0.035 (0.593)
	62 (7.05)

	 Primary school
	75 (21.99)
	146 (27.09)
	114 (27.01)
	193 (24.06)
	28 (35.90)
	13 (38.24)
	221 (25.11)

	 Secondary school
	82 (24.05)
	159 (29.50)
	134 (31.75)
	216 (26.93)
	25 (32.05)
	8 (23.53)
	241 (27.39)

	 High school
	71 (20.82)
	84 (15.53)
	61 (14.45)
	149 (18.58)
	6 (7.69)
	4 (11.76)
	155 (17.61)

	 Diploma
	62 (18.18)
	80 (14.84)
	61 (14.45)
	133 (16.58)
	9 (11.54)
	6 (17.65)
	142 (16.14)

	 College
	26 (7.62)
	33 (6.12)
	25 (55.92)
	54 (6.73)
	5 (6.41)
	1(2.94)
	59 (6.70)

	Income

	 $230 USD or less
	27 (9.31)
	77 (15.91)
	61 (15.95)
	< 0.001 (0.028)
	93 (26.71)
	11 (15.28)
	4 (12.90)
	0.017 (0.113)
	104 (13.44)

	 $230 to $1100 USD
	87 (30)
	164 (33.88)
	119 (31.15)
	218 (31.05)
	33 (45.83)
	16 (51.61)
	251 (32.43)

	 $1100 to $2200 USD
	120 (41.38)
	130 (26.86)
	105 (27.49)
	229 (32.62)
	21 (29.17)
	11 (35.48)
	250 (32.30)

	 $2200 USD or more
	56 (19.31)
	113 (23.35)
	97 (25.39)
	162 (23.08)
	7 (9.72)
	0 (0)
	169 (21.83)

	Marital status

	 Single (never married)
	139 (39.04)
	94 (17.34)
	69 (16.27)
	< 0.001 (0.000)
	219 (26.70)
	14 (17.95)
	8 (23.53)
	0.005 (0.684)
	2333 (25.95)

	 Currently married
	51 (14.33)
	98 (18.08)
	66 (15.57)
	141 (17.20)
	8 (10.26)
	2 (5.88)
	149 (16.59)

	 Divorced
	115 (32.30)
	239 (44.10)
	207 (48.82)
	323 (39.39)
	31 (39.74)
	12 (35.29)
	354 (39.42)

	 Temporarily marriedd
	18 (5.06)
	66 (12.18)
	48 (11.32)
	73 (8.90)
	11 (14.10)
	6 (17.65)
	84 (9.35)

	 Widowed
	33 (9.27)
	45 (8.30)
	34 (8.02)
	64 (7.80)
	14 (17.95)
	6 (17.65)
	78 (8.69)

	Housing status

	 Living with family, friends, partner or spouse
	208 (66.67)
	284 (57.03)
	211 (54.81)
	< 0.001 (0.012)
	458 (62.23)
	34 (45.95)
	15 (46.88)
	0.008 (0.352)
	492 (60.74)

	 Living in their own house
	54 (17.31)
	54 (10.84)
	38 (9.87)
	98 (13.32)
	10 (13.52)
	6 (18.75)
	108 (13.33)

	 Homeless
	50 (16.03)
	160 (32.13)
	136 (35.32)
	180 (24.46)
	30 (40.54)
	11 (34.38)
	210 (25.93)

	Age at first sexual contacte

	 ≤ 18 versus > 18
	180 (59.41)
	395 (76.55)
	318 (77.56)
	< 0.001 (0.591)
	514 (69.27)
	61 (79.22)
	23 (69.70)
	0.069 (0.198)
	575 (70.22)

	Age at sex work initiationf

	 ≤ 18 versus  > 18
	82 (30.15)
	142 (31.28)
	101 (28.37)
	0.750 (0.007)
	199 (30.47)
	25 (34.25)
	11 (34.38)
	0.508 (0.634)
	224 (30.85)

	Ever used alcohol

	 Yes
	180 (59.41)
	378 (69.74)
	295 (69.58)
	< 0.001 (0.605)
	435 (53.05)
	63 (80.77)
	25 (73.53)
	< 0.001 (0.510)
	498 (55.46)

	 No
	120 (40.59)
	164 (30.26)
	129 (30.42)
	385 (46.95)
	15 (19.23)
	9 (26.47)
	400 (44.54)

	Ever incarcerated

	 Yes
	34 (9.55)
	224 (41.33)
	167 (39.39)
	< 0.001 (0.200)
	210 (25.61)
	48 (61.54)
	13 (38.24)
	< 0.001 (0.003)
	258 (28.73)

	 No
	322 (90.45)
	313 (58.67)
	257 (60.61)
	610 (74.39)
	30 (38.46)
	21 (61.76)
	640 (71.27)


aLifetime also includes past-month drug use/injection
bLifetime (past-month)
cDrug use also includes drug injection, and so the numbers in the subgroups do not add up to the total number
dTemporary marriage is locally named Sigheh



Non-injection and injection drug use prevalence
Lifetime and past-month non-injection drug use was reported by 60.3% (95% CI 57.0, 63.5) and 47.2% (95% CI 43.9, 50.5) of participants. The prevalence of lifetime and past-month injection drug use were 8.6% (95% CI 6.9, 10.7) and 3.7% (95% CI 2.6, 5.2), respectively (Table 2).Table 2Prevalence of lifetime and past-month non-injection drug use and drug injection among street-based female sex workers in Iran, 2017


	 	Non-injection drug use
	Injection drug use

	% Lifetime
	95% CI
	% Past-month
	95% CI
	% Lifetime
	95% CI
	% Past-month
	95% CI

	Overall
	60.36
	57.07, 63.57
	47.22
	43.91, 50.54
	8.69
	6.93, 10.72
	3.78
	2.64, 5.25

	Age at interview

	 18–24
	50.43
	41.03, 59.79
	42.73
	33.63, 52.21
	5.12
	1.19, 1.08
	2.56
	0.53, 7.31

	 25–34
	60.16
	55.00, 65.15
	45.99
	40.85, 51.18
	8.02
	5.47, 11.25
	4.54
	2.66, 7.17

	 ≥ 35
	67.31
	62.22, 72.10
	53.30
	48.02, 58.51
	11.54
	8.44, 15.27
	3.85
	2.11, 6.36

	Education

	 Never attended school
	59.68
	46.44, 71.94
	43.55
	30.99, 56.74
	8.06
	2.67, 17.82
	3.22
	0.39, 11.17

	 Primary school
	66.06
	59.41, 72.27
	51.58
	44.78, 58.33
	12.67
	8.58, 17.78
	5.88
	3.16, 9.84

	 Secondary school
	65.97
	59.61, 71.93
	44.60
	49.08, 61.97
	10.37
	6.82, 14.93
	3.32
	1.44, 6.43

	 High school
	54.19
	46.01, 62.21
	39.35
	31.61, 47.51
	3.87
	1.43, 8.23
	2.58
	0.70, 6.57

	 Diploma or college
	56.22
	49.06, 63.18
	42.79
	35.84, 49.93
	69.96
	38.59, 11.41
	3.48
	1.41, 7.04

	Marital status

	 Single (never married)
	40.34
	33.98, 46.94
	29.61
	23.83, 35.92
	6.00
	3.32, 9.87
	3.43
	1.49, 6.65

	 Currently married
	65.77
	57.56, 73.34
	44.29
	36.16, 52.65
	5.36
	2.34, 10.30
	1.34
	0.16, 4.76

	 Divorced
	67.51
	62.36, 72.36
	58.47
	53.14, 63.65
	8.76
	6.02, 12.19
	3.39
	1.76, 5.84

	 Temporarily married
	78.57
	68.26, 86.77
	57.14
	45.87, 67.89
	13.09
	6.72, 22.22
	7.43
	2.66, 14.90

	 Widowed
	57.69
	45.97, 68.80
	43.59
	32.38, 55.29
	17.95
	10.17, 28.27
	7.69
	2.87, 15.99

	Income

	 $230 USD or less
	74.04
	64.51, 82.14
	58.65
	48.5, 68.22
	10.58
	5.39, 18.13
	3.85
	1.05, 9.55

	 $230 to $1100 USD
	63.34
	59.09, 71.21
	47.41
	41.09, 53.78
	13.15
	9.22, 17.96
	6.37
	3.68, 10.14

	 $1100 to $2200 USD
	52
	45.61, 58.33
	42
	35.80, 48.38
	8.4
	5.27, 12.55
	4.4
	2.21, 7.73

	 $2200 USD or more
	66.86
	59.22, 73.90
	57.40
	49.57, 64.95
	4.14
	1.68, 8.34
	0.00
	0.00, 2.15

	Housing status

	 Living with family, friends, partner or spouse
	57.72
	53.22, 62.13
	42.89
	38.46, 47.39
	6.91
	4.83, 9.52
	3.05
	1.71, 4.97

	 Living in their own house
	50
	40.22, 59.77
	35.18
	26.24, 44.96
	9.25
	4.52, 16.36
	5.55
	2.06, 11.70

	 Homeless
	76.19
	69.84, 81.78
	64.76
	57.88, 71.21
	14.28
	9.85, 19.76
	5.24
	2.64, 9.17

	Duration of sex work

	 ≤ 5
	53.05
	45.11, 60.87
	42.07
	34.41, 50.01
	5.49
	2.53–10.16
	3.05
	0.9, 6.97

	 > 5
	66.85
	62.68, 70.83
	52.62
	48.28, 56.92
	11.80
	9.18–14.84
	5.06
	3.35, 7.27

	Age at first sex (years)

	  ≤ 18
	68.69
	64.72, 72.46
	55.30
	51.13, 59.41
	10.60
	8.21, 13.41
	4
	2.55, 5.94

	 > 18
	49.59
	43.15, 56.04
	37.70
	31.60, 44.11
	6.56
	3.79, 10.43
	4.10
	1.98, 7.40

	Age at sex work debut (years)

	 ≤ 18
	63.39
	56.71, 69.70
	45.09
	38.45, 51.85
	11.16
	7.35, 16.03
	4.91
	2.47, 8.61

	 > 18
	62.15
	57.74, 66.41
	50.80
	46.33, 55.25
	9.56
	7.13, 12.47
	4.18
	2.60, 6.32

	Number of clients per month

	 < 5
	55.40
	48.45, 62.19
	30.52
	24.40, 37.17
	6.57
	3.63, 10.78
	2.82
	1.04, 6.03

	 6–15
	56.22
	48.74, 63.48
	42.16
	34.95, 49.62
	12.43
	8.04, 18.06
	7.03
	3.79, 11.17

	 16–30
	71.75
	63.22, 79.27
	61.83
	52.93, 70.17
	12.98
	7.74, 19.96
	6.11
	2.67, 11.67

	 > 30
	82.5
	74.50, 88.82
	79.17
	70.80, 86.04
	7.5
	3.48, 13.76
	0.8
	0.02, 4.5

	Group sex (ever)

	 No
	60.24
	56.13, 64.24
	45.44
	41.33, 49–58
	7.23
	5.25, 9.64
	3.10
	1.84, 4.85

	 Yes
	60.75
	58.81, 70.35
	53.96
	47.90, 59.92
	12.23
	8.62, 16.66
	5.39
	3.05, 8.74

	Ever consumed alcohol

	 No
	41
	36.13, 45.99
	32.25
	27.69, 37.07
	3.75
	2.11, 6.10
	2.25
	1.03, 4.22

	 Yes
	75.90
	71.89, 79.59
	59.24
	54.77, 63.58
	12.65
	9.85, 15.89
	5.02
	3.27, 7.32

	Ever incarcerated

	 No
	49.69
	45.74, 53.63
	40.16
	36.33, 44.07
	4.69
	3.18, 6.62
	3.28
	2.04, 4.97

	 Yes
	86.82
	82.07, 90.69
	64.73
	58.56, 70.55
	18.60
	14.04, 23.89
	5.04
	2.70, 8.46




Non-injection drug use and associations with covariates
A higher prevalence of lifetime non-injection drug use was reported among FSWs who were in the older age category (46.3%), had secondary school level of education (29.5%), earned $230 to $1100 (33.8%), were divorced (44.1%), reported living with family, friends, partner or spouse (57.0%), had experienced first sex at a younger age (76.5%), ever consumed alcohol (69.7%), and had not ever incarcerated (58.6%). Moreover, non-injection drug use in the past month was significantly higher among participants who earned $230 to $1100 (31.1%), were divorced (48.8%), reported living with family, friends, partner or spouse (54.8%), and had initiated sex work at an older age (71.7%) (Table 1).
In the multivariable logistic regression model, lifetime non-injection drug use was more likely to be reported by FSWs who were divorced (AOR 2.00, 95% CI 1.07, 3.74) or temporarily married (AOR 4.31, 95% CI 1.79, 10.40), had > 30 clients per month (AOR 2.76, 95% CI 1.29, 5.90), ever consumed alcohol (AOR 3.03, 95% CI 1.92, 6.79), and had a history of incarceration (AOR 7.65, 95% CI 3.89, 15.30). Lifetime non-injection drug use was less likely to be reported by FSWs who had earned $230 to $1100 (AOR 0.34, 95% CI 0.14, 0.80), had experienced first sex at a younger age (AOR 0.47, 95% CI 0.29, 0.77). In addition, past-month non-injection drug use was also more likely to be reported by FSWs who were divorced (AOR 3.26, 95% CI 1.72, 6.16) or temporarily married (AOR 3.54, 95% CI 1.55, 8.08), had ˃30 clients per month (AOR 5.76, 95% CI 2.82, 11.72), ever consumed alcohol (AOR: 1.90, 95% CI 1.22, 2.97), and ever incarcerated (AOR 3.05, 95% CI 1.85, 5.01). Last-month non-injection drug use was less likely to be reported by FSWs who had experienced first sex at a younger age (AOR 0.45, 95% CI 0.26, 0.75) (Table 3).Table 3Correlates of injection and non-injection drug use among street-based female sex workers in Iran, 2017


	Variable
	Lifetime non-injection drug use
	Past-month non-injection drug use
	Lifetime injection drug use
	Past-month injection drug use

	AORa
	CI 95%
	P
	AOR
	CI 95%
	P
	AOR
	CI 95%
	P
	AOR
	CI 95%
	P

	Age at interview

	 18–24
	Ref
	 	 	Ref
	 	 	Ref
	 	 	 	 	 
	 25–34
	2.07
	0.97, 4.39
	0.058
	0.88
	0.41, 1.89
	0.756
	1.01
	0.22, 4.57
	0.993
	 	 	 
	 ≥ 35
	1.94
	0.85, 4.42
	0.114
	0.85
	0.36, 2.00
	0.716
	1.13
	0.23, 5.54
	0.877
	 	 	 
	Marital status

	 Single (never married)
	Ref
	 	 	Ref
	 	 	Ref
	 	 	Ref
	 	 
	 Currently married
	1.90
	0.89, 4.08
	0.096
	1.54
	0.72, 3.30
	0.264
	0.11
	0.01, 0.57
	0.009
	0.49
	0.09, 2.48
	0.393

	 Divorced
	2.00
	1.07, 3.74
	0.028
	3.26
	1.72, 6.16
	< 0.001
	0.61
	0.23, 1.56
	0.304
	0.58
	0.20, 1.67
	0.320

	 Temporarily married
	4.31
	1.79, 10.40
	0.001
	3.54
	1.55, 8.08
	0.003
	1.76
	0.56, 5.47
	0.326
	1.94
	0.56, 6.66
	0.292

	 Widowed
	1.17
	0.46, 2.95
	0.731
	1.62
	0.65, 4.01
	0.259
	1.30
	0.38, 4.43
	0.675
	1.31
	0.35, 4.88
	0.689

	Income (per month)

	 $230 USD or less
	Ref
	 	 	Ref
	 	 	Ref
	 	 	 	 	 
	 $230 to $1100 USD
	0.65
	0.28, 1.50
	0.313
	0.57
	0.25, 1.28
	0.172
	0.72
	0.22, 2.32
	0.588
	 	 	 
	 $1100 to $2200 USD
	0.34
	0.14, 0.80
	0.014
	0.60
	0.26, 1.35
	0.219
	0.49
	0.14, 1.62
	0.242
	 	 	 
	 $2200 USD or more
	0.49
	0.19, 1.25
	0.137
	0.67
	0.27, 1.63
	0.381
	0.22
	0.05, 0.91
	0.037
	 	 	 
	Housing status

	 Living with family, friends, partner or spouse
	Ref
	 	 	Ref
	 	 	Ref
	 	 	Ref
	 	 
	 Living in their own house
	1.02
	0.51, 2.04
	0.945
	0.87
	0.45, 1.68
	0.689
	1.37
	0.47, 3.95
	0.561
	2.22
	0.70, 6.97
	0.171

	 Homeless
	1.41
	0.79, 2.51
	0.243
	1.68
	0.98, 2.86
	0.056
	2.05
	0.94, 4.44
	0.067
	2.34
	0.89, 6.09
	0.081

	 Age at first sex, y (≤ 18 vs. > 18)
	0.47
	0.29, 0.77
	0.003
	0.45
	0.26, 0.75
	0.002
	0.71
	0.29, 1.71
	0.450
	 	 	 
	 Age at sex work debut (≤ 18 vs. > 18)
	 	 	 	1.48
	0.85, 2.56
	0.166
	1.29
	0.57, 2.90
	0.533
	 	 	 
	 Duration of sex work (< 5 vs. ≥ 5)
	1.25
	0.69–2.25
	0.453
	1.36
	0.85, 2.56
	0.362
	3.49
	0.91, 13.27
	0.067
	 	 	 
	Number of clients per month

	 ≤ 5
	Ref
	 	 	Ref
	 	 	Ref
	 	 	Ref
	 	 
	 6–15
	1.23
	0.69, 2.20
	0.474
	1.96
	1.11, 3.42
	0.019
	1.48
	0.62, 3.50
	0.369
	2.55
	0.93, 6.98
	0.068

	 16–30
	1.98
	0.99, 3.96
	0.052
	3.12
	1.64, 5.92
	< 0.001
	1.16
	0.45, 2.99
	0.744
	1.88
	0.60, 5.91
	0.275

	 > 30
	2.76
	1.29, 5.90
	0.009
	5.76
	2.82, 11.72
	< 0.001
	0.58
	0.19, 1.70
	0.324
	0.23
	0.02, 2.00
	0.185

	Group sex (ever) (Yes vs. No)
	 	 	 	 	 	 	2.44
	1.21, 4.92
	0.013
	 	 	 
	Ever consumed alcohol (Yes vs. No)
	3.03
	1.92, 6.79
	< 0.001
	1.90
	1.22, 2.97
	0.005
	2.74
	1.20, 6.20
	0.016
	1.88
	0.78, 4.50
	0.157

	Ever incarcerated (Yes vs. No)
	7.65
	3.89, 15.30
	< 0.001
	3.05
	1.85, 5.01
	< 0.001
	5.06
	2.48, 10.28
	< 0.001
	 	 	 

aUsing multivariable logistic regression, variables with a P value less than 0.2 in the bivariable analysis were entered into multivariable analysis



Injection drug use and associations with covariates
Lifetime injection drug use was higher among FSWs who reported primary school education (35.9%), earned $230 to $1100 (51.6%), were divorced (35.2%), reported living with family, friends, partner or spouse (45.9%), ever consumed alcohol (80.7%), and had ever incarcerated (61.5%). Injection drug use in the past month was significantly higher among participants who reported had not a history of incarceration (61.7%) (Table 1).
The multivariable logistic regression model showed that lifetime injection drug use was more likely to be reported by FSWs who ever practiced group sex (AOR 2.44, 95% CI 1.21, 4.92), ever consumed alcohol (AOR 2.74, 95% CI 1.20, 6.20), ever incarcerated (AOR 5.06, 95% CI 2.48, 10.28), and lifetime drug injection was less likely to be reported by FSWs who were married (AOR 0.11, 95% CI 0.01, 0.57), earned $2200 or more per month (AOR 0.22, 95% CI 0.05, 0.91) (Table 3).
Discussion
The findings showed that about half of the street-based FSWs in Iran reported non-injection drug use in the past month, and almost one in ten had ever injected drugs, and 3.7% injected drugs in the past month. Non-injection and injection drug use was significantly associated with being divorced and temporary marriage, lower income, a higher number of clients, alcohol use, and incarceration. Moreover, injection drug use was associated with group sex practice.
Our results are comparable with global literature and recent literature from Iran on the prevalence of drug use among FSWs. The prevalence of drug use in this study falls within the range of international studies, which have reported drug use prevalence ranging from 2.6% recent use in China [26] to over 90% lifetime use in Australia [13]. Drug use prevalence that we found among street-based FSWs were higher than that reported for facility-based FSWs in previous studies in Iran. For example, Shokoohi et al. [20] using national bio-behavioral surveillance survey data, showed that only 24.9% of facility-based FSWs reported past-month non-injection drug use. Moreover, lifetime injection drug use prevalence was reported as 6.1% in 2015 and 14.6% in 2010 national bio-behavioral surveillance surveys with facility-based participants [18, 21]. The high prevalence of lifetime drug use among FSWs also reported among FSWs in Mazandaran (59.0%) [27] and shiraz (69.9%) [28] in the previous studies with small sample size. Accordingly, Harm reduction programs should prioritize drug use among FSWs to improve the impact of harm reduction among these marginalized population, particularly among those who street-based.
We found that socioeconomic factors including lower income, being divorced and temporary marriage associated with increased odds of using non-injection and injection drug use among our participants. The finding was consistent with prior studies in Iran that illustrated the role of lower socioeconomic status on FSW’s drug use engagement [29]. Another study in our context also showed the link between drug use and temporary marriage; FSWs who engaged in temporary marriage are more likely to be involved in drug use. Reasons offered from this study include temporary marriage can be a mediator for lack of familial support, low socioeconomic status, and sex work of the study participants, which is associated with an increased risk of drug use [20]. It is also documented that low socioeconomic status often heightens women’s entry into sex work and increases sex work related adverse health consequences including drug use [30]. For example, a study in the Dominican Republic revealed that employment stability reduced the likelihood of drug use by 60% in their participants [2]. We also suggest that economic promotion can decrease sex work-related adverse health consequences.
Our findings indicate the role of interpersonal and individual factors in elevating the odds of non-injection and injection drug use among street-based FSWs. We observed that higher number of clients, alcohol use, and group sex was associated with higher likelihood of non-injection and injection drug use among FSWs. FSWs who have higher number of clients may use or inject drugs to facilitate the process of engaging sexually with higher number of clients [3] and coping with their working circumstances [31]. A study on crystal methamphetamine use of FSWs in Iran also reported the association of drug use and having more sexual partners [22]. Group sex, an indicator of high-risk behaviors, has also been reported to be associated with injection and non-injection drug use [32, 33]. Our findings demonstrate the need to highlight the significance of drug treatment interventions for FSWs, particularly among those who report higher number of clients and who practicing group sex.
We also documented that a structural factor such as history of incarceration increase the likelihood of non-injection and injection drug use among FSWs. This finding are also consistent with previous studies indicating the role of this structural determinant on increased risk of non-injection and injection drug use among FSWs [20, 34]. Therefore, given the vulnerabilities associated with non-injection and injection drug use among FSWs and the fact that FSWs with a history of incarceration were more likely to used or inject drugs, our findings, in line with the evidence among FSWs in Iran, suggested a need for removing the barriers to seeking drug use treatment, targeting the structural determinants of drug use among FSWs, and providing effective drug use prevention and treatment programs for FSWs to address and reduce associated harms and vulnerabilities among FSWs [20, 34].
Our study had three significant limitations. First, we measured the drug use and drug injection by self-report; thus, the obtained data might be under-reported due to social desirability bias. Secondly, like other cross-sectional studies, we could only assess the factors correlated with drug use and drug injection, but not the cause and effect relationships. Finally, to recruit street-based FSWs from venues, we used a non-probability sampling technique, which limited the generalizability of our findings.
Conclusion
Regardless of these limitations, the present study contributes to the growing body of evidence on drug use among FSWs in Iran. Our research showed that non-injection drug use is prevalent among street-based FSWs, and the prevalence of injection drug use among this sample of FSWs is concerning. Findings suggest the need to harm reduction interventions such as behavioral and opioid substitution therapeutic strategies that focus on street-based FSWs in Iran to reduce harm among this understudied and marginalized population. Future studies addressing access of street-based FSWs to harm reduction services are recommended.

Acknowledgements
The study was funded by the State Welfare Organization (SWO) of Iran. We also received support from the University of California, San Francisco's International Traineeships in AIDS Prevention Studies (ITAPS), U.S. NIMH, R25 MH064712. The funders had no role in study design, data collection, and analysis, decision to publish, or preparation of the manuscript.

Authors’ contributions
PR, MV, MN, DA, SA, MR helped with study concept, design, and implementation. KM, EA, and AM helped in the analysis and interpretation of data. PR and MK drafted the manuscript, which was critically reviewed. All authors read and approved the final manuscript.

Funding
This research was supported by the State Welfare Organization (SWO) of Iran.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The study protocol and procedures were reviewed and approved by the Ethics Committee and the Research Review Board of the University of Social Welfare and Rehabilitation Sciences (code: IR.USWR.REC.1394.392).

Consent for publication
Not applicable.

Competing interests
The authors declare that there are no conflicts of interest.


References
	1.
Lancaster KE, Go VF, Lungu T, Mmodzi P, Hosseinipour MC, Chadwick K, Powers KA, Pence BW, Hoffman IF, Miller WC. Substance use and HIV infection awareness among HIV-infected female sex workers in Lilongwe, Malawi. Int J Drug Policy. 2016;30:124–31.Crossref

	2.
Pérez-Figueroa R, Mittal I, Halpern M, Pérez-Mencia M, Donastorg Y, Taylor B, Amesty S. Drug use, sexual risk, and structural vulnerability among female sex workers in two urban centers of the Dominican Republic: the EPIC study. Drug Alcohol Depend. 2020;212:108039.Crossref

	3.
Wechsberg WM, Wu L-T, Zule WA, Parry CD, Browne FA, Luseno WK, Kline T, Gentry A. Substance abuse, treatment needs and access among female sex workers and non-sex workers in Pretoria, South Africa. Subst Abuse Treat Prevent Policy. 2009;4:11.Crossref

	4.
Rojas P, Malow R, Ruffin B, Rothe EM, Rosenberg R. The HIV/AIDS epidemic in the Dominican Republic: key contributing factors. J Int Assoc Physicians AIDS Care. 2011;10:306–15.Crossref

	5.
Baral S, Beyrer C, Muessig K, Poteat T, Wirtz AL, Decker MR, Sherman SG, Kerrigan D. Burden of HIV among female sex workers in low-income and middle-income countries: a systematic review and meta-analysis. Lancet Infect Dis. 2012;12:538–49.Crossref

	6.
Shannon K, Strathdee SA, Goldenberg SM, Duff P, Mwangi P, Rusakova M, Reza-Paul S, Lau J, Deering K, Pickles MR. Global epidemiology of HIV among female sex workers: influence of structural determinants. The Lancet. 2015;385:55–71.Crossref

	7.
Beyrer C, Crago A-L, Bekker L-G, Butler J, Shannon K, Kerrigan D, Decker MR, Baral SD, Poteat T, Wirtz AL. An action agenda for HIV and sex workers. The Lancet. 2015;385:287–301.Crossref

	8.
Okal J, Chersich MF, Tsui S, Sutherland E, Temmerman M, Luchters S. Sexual and physical violence against female sex workers in Kenya: a qualitative enquiry. AIDS Care. 2011;23:612–8.Crossref

	9.
Lyons CE, Grosso A, Drame FM, Ketende S, Diouf D, Ba I, Shannon K, Ezouatchi R, Bamba A, Kouame A. Physical and sexual violence affecting female sex workers in Abidjan, Côte d’Ivoire: prevalence, and the relationship with the work environment, HIV and access to health services. J Acquir Immune Defic Syndr. 1999;2017(75):9.

	10.
Kakchapati S, Paudel T, Maharjan M, Lim A. Systematic differences in HIV, syphilis and risk behaviors among street based and establishment based female sex workers in Kathmandu valley of Nepal. Nepal J Epidemiol. 2016;6:620.Crossref

	11.
Kakchapati S, Singh DR, Rawal BB, Lim A. Sexual risk behaviors, HIV, and syphilis among female sex workers in Nepal. Hiv/aids (Auckland, NZ). 2017;9:9.

	12.
Hunter G, May T. Solutions and Strategies: drug problems and street sex markets–guidance for partnerships and providers. London: Home Office; 2004.

	13.
Roxburgh A, Degenhardt L, Copeland J, Larance B. Drug dependence and associated risks among female street-based sex workers in the greater Sydney area, Australia. Subst Use Misuse. 2008;43:1202–17.Crossref

	14.
Wondie Y, Yigzaw T, Koester L. Post-traumatic stress disorder, depression and substance abuse among female street-based sex workers in Addis Ababa. Ethiop Renaiss J Soc Sci Humanit. 2019;6(1):14–32.

	15.
Surratt HL, Inciardi JA, Kurtz SP. Prescription opioid abuse among drug-involved street-based sex workers. J Opioid Manag. 2006;2:283–9.Crossref

	16.
Sharifi H, Karamouzian M, Baneshi MR, Shokoohi M, Haghdoost A, McFarland W, Mirzazadeh A. Population size estimation of female sex workers in Iran: synthesis of methods and results. PLoS ONE. 2017;12:e0182755.Crossref

	17.
Sajadi L, Mirzazadeh A, Navadeh S, Osooli M, Khajehkazemi R, Gouya MM, Fahimfar N, Zamani O, Haghdoost A-A. HIV prevalence and related risk behaviours among female sex workers in Iran: results of the national biobehavioural survey, 2010. Sex Transm Infect. 2013;89:iii37–40.Crossref

	18.
Mirzazadeh A, Shokoohi M, Karamouzian M, Ashki H, Khajehkazemi R, Salari A, Abedinzadeh N, Nadji SA, Sharifi H, Kazerooni PA. Declining trends in HIV and other sexually transmitted infections among female sex workers in Iran could be attributable to reduced drug injection: a cross-sectional study. Sex Transm Infect. 2020;96:68–75.Crossref

	19.
Karamouzian M, Nasirian M, Hoseini SG, Mirzazadeh A. HIV and other sexually transmitted infections among female sex workers in Iran: a systematic review and meta-analysis. Arch Sex Behav. 2020;49(6):1923–37.Crossref

	20.
Tavakoli F, Khezri M, Tam M, Bazrafshan A, Sharifi H, Shokoohi M. Injection and non-injection drug use among female sex workers in Iran: a systematic review and meta-analysis. Drug Alcohol Depend. 2021;108655.

	21.
Shokoohi M, Karamouzian M, Bauer GR, Sharifi H, Hooshyar SH, Mirzazadeh A. Drug use patterns and associated factors among female sex workers in Iran. Addict Behav. 2019;90:40–7.Crossref

	22.
Karamouzian M, Mirzazadeh A, Rawat A, Shokoohi M, Haghdoost AA, Sedaghat A, Shahesmaeili A, Sharifi H. Injection drug use among female sex workers in Iran: findings from a nationwide bio-behavioural survey. Int J Drug Policy. 2017;44:86–91.Crossref

	23.
Shokoohi M, Karamouzian M, Sharifi H, Rahimi-Movaghar A, Carrico AW, Hooshyar SH, Mirzazadeh A. Crystal methamphetamine use and its correlates in women engaged in sex work in a developing country setting. Drug Alcohol Depend. 2018;185:260–5.Crossref

	24.
Yi H, Mantell JE, Wu R, Lu Z, Zeng J, Wan Y. A profile of HIV risk factors in the context of sex work environments among migrant female sex workers in Beijing, China. Psychol Health Med. 2010;15:172–87.Crossref

	25.
Khezri M, Shokoohi M, Karamouzian M, Mirzazadeh A, Ghalekhani N, Gholamypour Z, Valipour A, Haghdoost AA, Sharifi H. Induced abortion and associated factors among female sex workers in Iran. Eur J Contracept Reprod Health Care. 2020;25(6):434–8.Crossref

	26.
Tang Z, Zhang C, Li X, Liu Y, Su S, Zhou Y, Shen Z. HIV risk among female sex workers with different patterns of drug use behaviors in Southwest China: a cross-sectional study. AIDS Care. 2015;27:293–300.Crossref

	27.
Taghizadeh H, Taghizadeh F, Fathi M, Reihani P, Shirdel N, Rezaee SM. Drug use and high-risk sexual behaviors of women at a drop-in center in Mazandaran Province, Iran, 2014. Iran J Psychiatr Behav Sci. 2015;9(2):e1047.Crossref

	28.
Kazerooni PA, Motazedian N, Motamedifar M, Sayadi M, Sabet M, Lari MA, Kamali K. The prevalence of human immunodeficiency virus and sexually transmitted infections among female sex workers in Shiraz, South of Iran: by respondent-driven sampling. Int J STD AIDS. 2014;25:155–61.Crossref

	29.
Karamouzian M, Foroozanfar Z, Ahmadi A, Haghdoost AA, Vogel J, Zolala F. How sex work becomes an option: experiences of female sex workers in Kerman, Iran. Cult Health Sex. 2016;18:58–70.Crossref

	30.
Reed E, Gupta J, Biradavolu M, Devireddy V, Blankenship KM. The context of economic insecurity and its relation to violence and risk factors for HIV among female sex workers in Andhra Pradesh, India. Public Health Rep. 2010;125:81–9.Crossref

	31.
Maarefvand M, Mokri A, Danesh A, Ekhtiari H. Sexual activities in methamphetamine users: a qualitative study on a sample of Iranian Methamphetamine users in Tehran. J Addict Behav Ther Rehabil. 2015;4:1–2.Crossref

	32.
Buttram ME, Kurtz SP. Characteristics associated with group sex participation among men and women in the club drug scene. Sex Health. 2015;12:560–2.Crossref

	33.
Friedman SR, Mateu-Gelabert P, Sandoval M. Group sex events amongst non-gay drug users: an understudied risk environment. Int J Drug Policy. 2011;22:1–8.Crossref

	34.
Karamouzian M, Shokoohi M, Kaplan RL, Noroozi A, Sharifi H, Baral SD, Mirzazadeh A. Characterizing the relationship between incarceration and structural risks among female sex workers in Iran: findings of a nationwide biobehavioral surveillance survey. Ann Epidemiol. 2019;35:29–34.Crossref



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Lifetime and past-month substance use and injection among street-based female sex workers in Iran


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





