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Abstract

Background—Over the past two decades, drug injection-related risk behaviors have been the 

major drivers of the HIV epidemic in Iran. This study assesses the access of people who injected 

drugs (PWID) to harm reduction services (needle-exchange programs [NEP] and methadone 

maintenance treatment [MMT]) in Tehran, Iran in 2007, almost five years after the large-scale 

implementation of these programs.

Methods—572 consenting PWID (>18 years old, ever injected in the past month, lived in Tehran 

or its suburbs) were recruited (24 seeds) into a sero-behavioral survey using respondent-driven 

sampling method. Participants completed a face-to-face interview about HIV-related risk 

behaviors and access to harm reduction services. We calculated adjusted population estimates 

using RDSAT.

Results—Overall, 99.2% of the participants were male, 41.6% aged between 30–39 years old, 

55.4% lived alone in the past year, 83.2% were ever incarcerated, and 88.8% lived in the southern 

areas of Tehran. In terms of “awareness” and “use” of services among PWID, 62.8% and 54.8% 

reported for NEP (respectively) and 19.7% and 9.1% for drug treatment services (respectively). 

PWID who lived in Northwest and South-central Tehran were more likely to be aware (85.0 and 

82.8%, respectively) of one or more services than PWID who lived elsewhere. Similarly, PWID 
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who lived with friends were more likely to be aware of (88.6%) and use (85.9%) services (vs. 

other living partners). Overall, 11% of the participants were aware of but had not used any harm 

reduction services.

Conclusions—Despite a relatively high level of access to NEP among PWID in Tehran, a 

sizable fraction of the population remains without access to other services five years after their 

implementation. The use of harm reduction may be affected by certain PWID characteristics (e.g., 

living partners and geographical location). Ongoing surveillance activities are necessary to track 

change in access over time.

Keywords

Harm reduction; needle-exchange programs; methadone; injection-drug use; respondent-driven 
sampling; Iran; HIV

INTRODUCTION

Drug use has been one of the most serious health and social threats facing Iran in the past 

two decades. In 2006, a year prior to the implementation of this study, it was estimated that 

nearly two million of Iran’s 65 million population used opiates (Malekinejad and Vazirian 

2012). The recreational use of opium smoking has been widespread for centuries in Iran and 

greatly influenced by Iran’s geographical proximity to Afghanistan, the world’s largest 

opium producer (Razzaghi, Movaghar et al. 2006). However, over the past two decades 

there has been a shift in the pattern of opiate use from smoking opium to injecting heroin 

(Malekinejad and Vazirian 2012). Varying sources place the number of people who inject 

drugs (PWID) in Iran between 200,000–300,000 (MAP Network 2001; Nissaramanesh, 

Trace et al. 2005; Razzaghi, Movaghar et al. 2006).

Injection drug use is associated with high rates of mortality, increased risk of parenterally 

transmitted infections (e.g., HIV, hepatitis C, hepatitis B), crime, and violence (Razzaghi, 

Movaghar et al. 2006; Malekinejad and Vazirian 2012). HIV prevalence has remained under 

1% in the general population, but pooled HIV prevalence among PWID participating in 

various surveys was estimated to be 8.7% (95% Confidence Interval: 7.5–10) and 18.4% 

(95%CI: 16.7–20.2) for studies conducted between 1998–2005 and 2005–2007, respectively 

(Rahimi-Movaghar, Amin-Esmaeili et al. 2012 Jul). The higher prevalence of HIV amongst 

PWID is largely attributed to equipment-sharing and subsequent sexual encounters, with 

additional onward transmission to non-PWID partners including spouses (Razzaghi, 

Movaghar et al. 2006; Razani, Mohraz et al. 2007).

Iran’s policy toward substance use has been gradually changing between early 1980’s and 

completion of this study (2007). Until early 1990’s, Iran’s drug policy was mainly centered 

on supply-reduction and criminalization. A gradual shift toward inclusion of demand-

reduction in the polices started by mid 1990s(Emran, Nassirimanesh et al. 5 August 2006; 

Razzaghi, Rahimi et al. 2000). By the end of 1990’s, combination of factors, including 

increasing number of HIV positive cases among PWID and prisoners, led to emergence of 

relatively small-scale harm reduction programs by non-governmental organizations and 

advent of Triangular Clinics (i.e. outpatient clinics providing services to HIV high risk 
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populations by integrating HIV prevention strategies, treatment of sexually transmitted 

diseases, and treatment and care for people who live with HIV and AIDS) in 2000(WHO 

Regional Office for the Eastern Mediterranean 2004; Nissaramanesh, Trace et al. 2005). In 

2002, Iran’s government initiated a large-scale implementation of harm-reduction programs 

promoting opioid substitution treatment (OST), needle exchange program (NEP), outreach, 

and prison-based programs. (Nissaramanesh, Trace et al. 2005; Tait 2005; Malekinejad and 

Vazirian 2012).

Methadone maintenance treatment (MMT) has been a major focus of OST interventions in 

Iran. Other advancements in Iran include the increasing presence of community-based drop-

in centers (DIC). DICs serve as points of access for clean needles, drug treatment, condoms, 

sexually transmitted infection screening and treatment, primary healthcare, and reliable 

information on risky behaviors and HIV infection (Nissaramanesh, Trace et al. 2005). The 

provision of syringes through pharmacies has also been initiated, allowing the legal sale of 

clean syringes to drug users (Razzaghi, Movaghar et al. 2006). During 2006–2007, the same 

year that we collected data for this study, a total of 9,675 clients received outpatient drug 

treatment services in Tehran (nationally 169,827) through government funded clinics, of 

whom 6,893 (71%) were on OST services in Tehran (nationally 69,106). Further, 16 DICs 

distributed a total of 2,754,000 clean needles or syringes in Tehran (nationally 5,826,00), 

constituting an annual average of 331 per client per year (Noroozi, Shamshiri et al. 2007). 

By 2009, 1,600 clinics run mostly by private and non-governmental organizations (NGO) in 

Iran were providing MMT services to nearly 159,000 patients (Mokri and Schottenfeld 

2008; Malekinejad and Vazirian 2012). A 2012 report found that 6,022,834 free needles and 

syringes were distributed nationally over the course of one year, ending in September 2011 

(Ministry of Health and Medical Education 2012).

To understand the access to harm reduction services among active PWID in Tehran and the 

factors influencing them nearly five years after the implementation of harm reduction 

programs, we measured awareness about (knowledge) and use of the services using data 

from a HIV bio-behavioral survey conducted in 2007.

METHODS

We conducted a cross sectional survey in 2006–2007 to estimate the prevalence of HIV and 

related risk behaviors in Tehran, Iran. Details of the methods, procedures, and HIV 

prevalence results of this study have been published elsewhere (Malekinejad 2008). In brief, 

adult (>18 years old) active PWID (self-reported any injection in the past 30 days) were 

recruited using respondent-driven sampling (RDS). The feasibility and acceptability of RDS 

was assessed through a comprehensive formative assessment that included 40 key informant 

interviews and nine focus group discussions among PWID in Tehran (Razani, Mohraz et al. 

2007). In brief, we initially recruited 14 seeds and conducted interviews only at our main 

research site, the Iranian Research Center for HIV/AIDS (IRCHA). Due to the lack of 

recruitment progress, from week 15 and onward we recruited 10 more seeds from four drop-

in centers (Northeast, South, South Central, Southeast of Tehran) as our satellite recruitment 

sites to maximize the diversity of the sample and improve physical access of potential 

participants to survey sites. To facilitate the recruitment process, we paid $2.14 (increased 
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from $1.05, starting week 15) to those who agreed to participate and completed the survey 

(primary incentive) and an additional $1.07 (increased from $0.54 starting from week 15) 

for every eligible person they referred to the study. Also, we limited the number of 

recruitment coupons to three per person and the coupons expired after one month. Recruited 

participants were given the option to attend either the research site at IRCHA or one of the 

satellite sites during designated hours.

The study sample was recruited over the course of 44 weeks. Twenty-four total seeds 

initiated the chain referral, distributing a total of 1,726 referral coupons. At the site, the 

eligibility of the referral cases was assessed by one trained staff and repeat referrals were 

excluded based on physical biomarkers and date of birth. In the end, 572 (including 24 

seeds) eligible volunteers participated in the study. Participants underwent HIV testing and 

counseling as well as an in-person interview using a structured questionnaire to collect data 

on demography, history of incarceration, drug use, sexual risk behaviors, and access to harm 

reduction programs. Participation was voluntary and PWID were enrolled in the study once 

they provided verbal consent.

For this paper, we explored the levels of access to harm reduction services in the community 

(as opposed to within prison facilities that offered limited access to harm reduction) among 

this population. We defined access as 1) ever aware of service(s), and 2) ever used 

service(s). Then, we analyzed the association between individual demographic variables and 

access to harm reduction services through stratified analysis. Using the self-reported 

personal network size (i.e., “How many other drug injectors have you met in the last week 

whom you know by name and face?”) and the referral pattern of participants (Figure 1), we 

calculated adjusted population point estimates and 95% confidence intervals (CI) for 

demographic predictors and outcome variables using the RDS Analysis Tool version 6.0 

(RDSAT). Outcome variables included access to NEP, MMT, and detoxification services as 

well as a composite harm reduction variable that was defined to include any of these three 

types of services. We further examined access to NEP by considering the proportion of 

participants with knowledge of specific locations to access services in Tehran. Further, we 

assessed and reported the gap as the percentage of all PWID reported being aware of certain 

services and not ever using them.

The study was reviewed and approved by the ethical committees of the University of 

California, Berkeley, the University of California, San Francisco, and the Iranian Ministry of 

Health and Medical Education.

RESULTS

Five hundred forty-eight (excluding 24 seeds) active PWID were recruited in this study; 543 

had sufficient data for the analysis of most variables presented here (Table 1). Virtually all 

(541) were male; 41.6% (95% Confidence Interval 35.5 – 46.2%) age 30–39 years; 34.9% 

(95% CI 30.2 – 40.2%) homeless; 55.4% (95% CI 49.9 – 61.0%) lived alone; 7.7% (95% CI 

4.2 – 10.3%) lived with family; and 6.3% (95% CI 4.1 – 9.1%) lived with friends. PWID 

appeared relatively well-educated with 45.7% (95% CI 40.4 – 51.9%) having completed 

middle school and 35.3% (95% CI 28.2 – 39.4%) having completed high school or higher. 
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However, 45.8% (95% CI 39.6 – 51.0%) were unemployed. Forty-six percent (95% CI 41.1 

– 52.5%) had never been married, and 44.3% (95% CI 38.9 – 49.9%) were no longer 

married. The vast majority, 83.2% (95% CI 81.1 – 88.1%), had a lifetime history of 

incarceration at the time of the study. Overall, 71.8% (95% CI 67.4–77.6%) had never been 

tested for HIV; of those who had been tested, 11.9% (95% CI 8.6–15.7%) reported that the 

test result was negative, 4.2% (95% CI 0.9–5.5%) tested positive, and 10.5% (95% CI 7.7–

13.9%) never received test results (Table 1).

As presented in Table 2, compared to other services, awareness about and use of NEP were 

reported more frequently by PWID at 62.8% (95% CI 56.3 – 68.8%) and 54.8% (95% CI 

49.0 – 61.9%), respectively. These figures were next highest for detoxification services, 

calculated at 19.7% (95% CI 14.8 – 24.8%) and 9.1% (95% CI 5.8 – 14.1%) respectively, 

followed by MMT, at 18.1% (95% CI 13.6 – 23.1%) and 6.9% (95% CI 4.2 – 9.8%), 

respectively. Seventy percent (95% CI 63.6 – 75.4%) reported awareness of any program 

(i.e. either NEP, detoxification services, or MMT), and 59.5% (95% CI 53.6 – 66.2%) had 

ever used one or more of them.

Respondents who indicated awareness of NEP were further asked to identify specific 

locations where the service was offered. The adjusted results are shown in Figure 2. Certain 

locations were clearly better known among the population of active PWID. For example, 

34% (95% CI 21 – 43%) indicated Persepolis, 18% (95% CI 10–26%) indicated Khaneyeh 

Doost, and 17% (95% CI 9 – 29%) indicated the Azadi DIC in their responses. Many other 

locations were indicated by respondents but with lower frequency.

Table 3 presents adjusted estimates of awareness and use of harm reduction services 

stratified by different PWID sub-populations. We found that respondents aged 40–49 were 

less likely to be aware of any of the composite harm reduction (CHR) services (52.1%, 95% 

CI 36.9–60.9%) or to have used CHR services (45.8%, 95% CI 34.3–57.3%) than those in 

other age groups. Respondents who lived in Tehran were more likely to be aware of CHR 

services (72.5% vs. 42.1%) and use CHR services (60.9% vs. 41.0%) than those who did not 

live in Tehran. Similarly, respondents who lived in Northwest Tehran were likely to be 

aware of CHR services (85.0%, 95% CI 58.7– 92.4%), but their use of CHR services was 

quite low (60.9%, 95% CI 53.3 – 88.5). Participants from Southwest Tehran reported the 

lowest use of CHR services (46.6%, 95% CI 36.6–57.3). Respondents who reported living 

with their family in the past year were less likely to be aware of CHR services (55.2%, 95% 

CI 30.4 – 77.0%) and use CHR services (43.9%, 95% CI 28.8 – 75.2%) than those who did 

not live with family. By contrast, respondents who lived with friends were more likely to be 

aware of CHR services (88.6%, 95% CI 75.1–95.2%) and use them (85.9%, 95% CI 71.0–

93.9%).

Regarding education level, awareness (66.5%, 95% CI 56.1 – 75.4%) and use (54.9%, 95% 

CI 46.8 – 65.9%) of any CHR services was lowest among respondents who had only 

completed middle school. Non-employed respondents were less likely to be aware of CHR 

(66.9% vs. 74.1%) and use CHR services (58.0% vs. 61.4%) than those with employment. 

Respondents with a history of incarceration were slightly more aware of CHR services 

(70.9% vs. 68.1%), and were more likely to have used CHR services (61.1% vs. 52.3%) than 
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those with no such history. Respondents who had never been tested for HIV were less likely 

to be aware of CHR (64.1%, 95% CI 56.0–70.0%) or to have used CHR services (54.9%, 

95% CI 47.3–61.7%) than those who had been tested.

In Figure 3, we present the gap between awareness and use of CHR services. Overall, 

approximately 11% of PWID were aware of CHR services but never used them. This gap 

was higher (19.8%) among respondents who were more than 50 years of age; lived in 

Northwest Tehran (24.1%); reported to be in prisons for the majority of the previous year 

(17.4%); and self-reported being HIV positive (43.9%). The gaps for different education 

levels and employment were more or less similar (ranging 8.9% – 13.3%).

DISCUSSION

To respond to the explosive HIV epidemic among PWID in Iran, NEP and MMT programs 

were implemented starting in 2002 (Nissaramanesh, Trace et al. 2005; Razzaghi, Movaghar 

et al. 2006). These services fall under the umbrella of the harm reduction policies that were 

introduced in Iran in 2002. In analyzing the effectiveness of harm reduction implementation 

in Iran, we found that following five years of program roll-out, awareness and use of NEP 

were relatively high among active PWID in Tehran but that a sizable fraction of the 

population was not accessing harm reduction services. Moreover, while the majority of 

PWID had accessed NEP, fewer than one in ten had accessed detoxification services or 

MMT. The lower uptake of detoxification services and MMT can be explained by several 

reasons, potentially including lower knowledge of their existence as compared to NEP, and 

the difference in motivation for detoxification and cessation of injecting via MMT than for 

safer injection via NEP; further explanations and ways to promote and improve access to 

these services in the community need to be explored. Further, our analysis of NEP by 

specific programs indicated that certain DIC have been recognized more than others by 

PWID. These specific programs may serve as models to improve uptake in other DIC and 

thereby increase NEP access to higher levels.

The availability of harm reduction services in 21 high epidemic countries has been reported 

by Petersen et al in their current published review. Only three countries (out of 21) have 

reached to the internationally recommended target of 200 syringes per person per year, 

others far behind it. MMT coverage has been reported as less than 3% in most countries 

(Petersen, Myers et al. 2013 Aug). Given the heterogeneity observed and reported by 

Peterson et al, we looked for local evidence for the Middle East region; data on service 

coverage, comparable to time of this study, were mainly lacking. We noted differences 

between our estimates of access to harm reduction programs and those reported in other 

studies. For example, our study conducted in 2006–2007 found that just 6.9% of respondents 

had ever used MMT, while a government report on HIV/AIDS in Iran reported MMT use as 

high as 33% in 2006–2007 and 42.6% in 2009–2010 (Ministry of Health and Medical 

Education 2012). This substantial difference may reflect our study scope and sampling 

technique. Our study was limited to Tehran and used the RDS methodology to estimate 

population levels of MMT uptake while Petersen’s report summarized studies that were 

conducted all over Iran and did not include details on sampling methodology. Our findings 

on use of NEP were more consistent with existing literature. Similar to our estimate that 
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54.8% of PWID have used NEP, Vazirian et al. conducted a study three years prior to ours 

and found that 62% of male PWID in Tehran had ever received free needles/syringes 

(Vazirian, Nassirimanesh et al. 2005).

We showed that the composite variable of awareness and use of harm reduction services was 

associated with residence, living situation, and HIV status. Respondents who lived in South-

central Tehran were more aware of and more likely to use services than residents of other 

areas. This is notable since South-central Tehran has long been recognized as a “hotspot” for 

drug use activities and is thought to have the highest prevalence of drug use in Tehran 

(Razani, Mohraz et al. 2007). It could also reflect the success of Persepolis, the pioneer 

harm reduction program in Tehran, and highlight an opportunity for further understanding 

the Persepolis model and applying it to other locations. We also found that respondents who 

lived with friends were more aware of and more likely to use harm reduction services than 

those who lived with family. This suggests that friends are possible agents of information 

and influence behavior related to harm reduction, and/or family may hinder access because 

of stricter adherence to traditional values or lack of information (Malekinejad and Vazirian 

2012). Further, as we observed in Figure 1, there are several PWID who reported utilizing 

services (Green circles) and recruited other PWID who were not aware (Yellow circles) or 

had not utilized them (Red). Public health policies that recognize and harness the influence 

of social networks to spread awareness could improve access to harm reduction in the PWID 

population. Finally, with regard to HIV status, we found that respondents who were 

previously tested for HIV were more likely to be aware of and use other harm reduction 

services than those who had not been tested. However, the highest gap between awareness 

and utilization of harm reduction services was among the respondents who had tested HIV 

positive. Both of these findings suggest that policies which promote the integration of harm 

reduction services and HIV testing and treatment efforts may be especially beneficial to 

increase and facilitate access for those interested in continuing to monitor their HIV status 

and encourage access for those that may be more resistant.

We recognize the limitations of our study. Uncertainties and potential biases of the RDS 

methodology and analytic approach have been previously described (McCreesh, Frost et al. 

2012; Rudolph, Fuller et al. 2013). While the long-chain peer referral method is used to 

penetrate further into social circles that may not be accessed by the more visible parts of the 

population, and the RDSAT analysis attempts to correct for the degree of connectedness to 

others, the assumptions underlying RDS are difficult to verify. In this case, for example, 

PWID more closely connected to services may be more likely to participate in our survey 

and this bias may not be fully corrected. Our data may therefore over-estimate the levels of 

use of harm reduction services. Our data were also collected several years ago. Nonetheless, 

2007 represents a point in time following a five-year scale-up of services. Whether the 

subsequent five years have experienced further increases is not known. Further, our data 

relies on the self-reported use of harm reduction services, which may lead to recall bias and 

subjectivity of data (Richter and Johnson 2001). However, self-reported information seemed 

the most plausible way to gather these types of data from PWID in Tehran, and interviewers 

were trained on techniques to reduce potential biases associated with in-person interviews. 

Lastly, we note that our study found very few female PWID, a point that also underscores 
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the limits of how representative this RDS data is of all PWID in Tehran. The low 

recruitment of female PWID has been particularly noted in other RDS surveys in the Middle 

East region (Shawky, Soliman et al. 2009; Mahfoud, Afifi et al. 2010). Why women are not 

injecting drugs or, if they are, why they are not participating in our and other surveys in the 

region is unclear. Accordingly, we are left with little information on female PWID use of 

harm reduction. This is especially problematic since female drug users may be more likely 

to suffer severe medical problems, unemployment, depression and anxiety disorders, and 

human rights abuses than their male counterparts (Dolan, Salimi et al. 2011). These gender-

specific risk factors highlight the need for new research approaches to recruit women and 

assess their access to harm reduction and HIV services.

Despite these limitations, our study provides a view at a critical point in time of access to 

harm reduction services and to NEP specifically in Tehran. The awareness and use of harm 

reduction services may be affected by certain personal and family-oriented barriers (self-

stigma of HIV status and living partners) and certain physical barriers (living area and 

physical access). Ongoing HIV surveillance activities are needed to track the trajectory in 

the coverage of Iran’s harm reduction efforts and their impact on the HIV epidemic. Further 

research can offer a more nuanced representation of access to harm reduction among PWID 

in Tehran by exploring motivating factors leading to access of harm reduction, satisfaction 

with services, and individual-level explanations for the observed gap in awareness and use 

of services. We suggest that future investigations examine not only the coverage but also the 

linkages to HIV treatment and other medical care services; the effectiveness of harm 

reduction programs in preventing transmission of other parenterally transmitted infections; 

and the social consequences of drug use.
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Highlights

• Using RDS method, we examine access to harm reduction programs five years 

after their implementation in Tehran.

• There are still certain groups of people who inject drug who are underserved for 

such services.

• Lack of awareness, personal and family oriented as well as physical access 

barriers are the most important predictors for it.

• Ongoing surveillance activities are necessary to track change in access over 

time.
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Figure 1. 
Chain of recruitment in people who inject drug (PWID) and participated in our respondent-

driven sampling survey in Tehran, Iran 2007 by (ever) awareness and use of any harm 

reduction services (n=572). Shape of nodes represents the recruitment role (square: seed, 

circle: recruited) of PWID. Size of shapes reflects self-reported network size. Arrow 

represents the recruitment pattern. Color represents level of access (see legend).
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Figure 2. 
Adjusted percentage (point and 95% confidence intervals) for ever awareness of specific 

name of centers providing needle exchange program (NEP) among people who inject drug 

(n=572), Tehran, Iran 2007.
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Figure 3. 
The adjusted percentage of different sub-populations of people who inject drugs who were 

aware of services (any composite harm reduction - CHR - services) but did not use them 

(n=572), Tehran, Iran 2007.
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Table 1

Crude and adjusted estimates of demographic variables, incarceration history, and HIV testing among people 

who inject drugs (n=572), Tehran, Iran 2007.

Variable N* Freq. Crude % Adjusted % (95% CI)

Age group, years

  20–29 543 135 24.9 26 (21.6–31.6)

  30–39 225 41.4 41.6 (35.5–46.2)

  40–49 128 23.6 23.1 (19.4–28.7)

  50+ 55 10.1 9.3 (5.6–11.8)

Residential status

  City of Tehran 543 512 94.3 93.2 (89.5–96.1)

  Sub-urban area of Tehran 31 5.7 6.8 (3.9–10.5)

Tehran region of residence

  Northwest 471 23 4.9 4.3 (2.0–5.1)

  Northeast 24 5.1 6.9 (3.5–12.6)

  Southwest 160 34.0 36.6 (29–42.3)

  South-central 202 42.9 40.4 (34.1–47.7)

  Southeast 62 13.2 11.8 (8.5–16.6)

Resided longest in the last year

  Home 543 223 41.1 45.5 (39.8–50.9)

  Motel 13 2.4 1.8 (0.7–3.4)

  Homeless 191 35.2 34.9 (30.2–40.2)

  Prison 69 12.7 11.4 (7.8–14.6)

  Narcotics Anonymous camp 39 7.2 5.7 (3.4–8.2)

  Other 8 1.5 0.8 (0.3–1.4)

Living arrangement

  Family 543 35 6.4 7.7 (4.2–10.3)

  Extended Family 143 26.3 29.8 (24.6–35.9)

  Alone 319 58.7 55.4 (49.9–61.0)

  Friends 39 7.2 6.3 (4.1–9.1)

  Other 7 1.3 0.8 (0.3–1.6)

Education level

  Elementary 467 92 19.7 19.1 (15.5–25.3)

  Middle School 206 44.1 45.7 (40.4–51.9)

  High School and more 169 36.2 35.3 (28.2–39.4)

Employment status

  Any 543 270 49.7 54.2 (49–60.4)

  None 273 50.3 45.8 (39.6–51.0)

Marital status

  Never married 543 251 46.2 46.2 (41.1–52.5)

  Currently married 48 8.8 9.4 (6.0–11.5)

  No longer married 243 44.8 44.3 (38.9–49.9)
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Variable N* Freq. Crude % Adjusted % (95% CI)

  Other 1 0.2 0.2 (0.0–0.5)

Ever incarcerated

  Yes 543 451 83.1 83.2 (81.1–88.1)

  No 92 16.9 16.8 (11.9–18.9)

HIV status (self-reported) 71.8 (67.4–77.6)

  Never tested 543 394 72.6 10.5 (7.7–13.9)

  Tested but did not get results 63 11.6 4.2 (0.9–5.5)

  HIV positive 13 2.4 11.9 (8.6–15.7)

  HIV negative 69 12.7 1.7 (0.0–4.2)

  Indeterminate 4 0.7

*
Seeds and participants with missing values were excluded.

Freq: Frequency; Crude %: unadjusted recruitment proportions; Adjusted %: estimated population proportions calculated by RDSAT; CI: 
Confidence interval
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