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Francisco, CA, United States of America

Abstract

We used two national surveys (2010: N=1,597; 2013: N=1,057) of people who inject drugs
(PWID) in past-month to assess the prevalence and population size of PWID with either safe or
unsafe injection and sex behaviors, overall and by HIV status. In 2013, only 27.0% (vs. 32.3% in
2010) had safe injection and sex, 24.6% (vs. 23.3% in 2010) had unsafe injection and sex, 26.4%
(vs. 26.5% in 2010) had only unsafe injection, and 22.0% (vs. 18.0% in 2010) had unsafe sex only.
Among HIV-positive PWID in 2013, only 22.1% (~2200 persons) had safe injection and sex,
14.2% (~1,400 persons) had unsafe injection and sex, 53.1% (~5200 persons) had unsafe injection,
and 10.6% had unsafe sex (~1,100 persons). Among HIV-negative PWID in 2013, only 27.5%
(~22,200 persons) had safe injection and sex, 25.9% (~20,900 PWID) had unsafe injection and
sex, 23.2% (~18,700 persons) had unsafe injection, and 23.3% (~18,800 persons) had unsafe sex.
HIV-positive and -negative PWID in Iran continue to be at risk of HIV acquisition or transmission
which calls for targeted preventions services.
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Introduction

Methods
Sampling

Globally, people who inject drugs (PWID) are at a disproportionate risk of HIV acquisition
or transmission due to risky injection or unsafe sex behaviors [1]. PWID in Iran bear the
highest prevalence of HIV among all at-risk populations in Iran (15.2% in 2010 [2]), the
highest prevalence that was reported for any subpopulation in Iran and has not been changed
significantly [3]. There are about 208,000 PWID living in Iran [4] and most of the reported
HIV cases (67.2%) are likely to be infected through unsafe injection drug use [3].

According to the 2010 and 2013 bio-behavioral surveillance survey (BBSS) among PWID in
Iran, the patterns of injection and risky behaviors have changed over time. 48.3% of the
participants in the 2013 round of PWID national survey in Iran reported having injected
drugs in the previous month compared to 61.6% in the 2010 round. However, the prevalence
of unsafe sex (i.e., sex without using a condom) with either a paying partner or a non-paying
partner increased to 60.5% and 68.7%, respectively since 2010. Also, shared injection in
past-month increased from 22.1% in 2010 to 46.4% in 2013 [3]. Among sexually active
participants in PWID 2013, only 21.8% (26.1% male vs. 7.1% female) reported consistent
condom use in past-month [4]. The ongoing risky injection and sexual behaviors of PWID is
correlated with the unchanged high prevalence of HIV among PWID in Iran.

The dual risk of unsafe injection and unsafe sex has not been assessed systemically. Most of
the studies have just examined sharing of syringes or needles [5], others only assessed
effectiveness of safe sex interventions (condom use or distribution) [6, 7], and very few
looked at paraphernalia-sharing [8]. Likewise, for risky sexual behaviors, many studies have
limited the condomless sex evaluation to female sex workers or men who have sex with men
[9-11]. In the current literature, it is very difficult, if not impossible, to get a comprehensive
picture of frequency of both dual and single risky behaviors among PWID [12].

To address this gap, we used the data collected in two national surveys of PWID in the 2010
and 2013 in Iran. In each survey, we combined answers to several questions on recent risky
injection and sex behaviors to make a four-category outcome variable for dual and either
safe or unsafe injection and sex behaviors in the overall study population and by subgroups
including HIV status. We also estimated the population size of PWID in each of the
subgroups by HIV status. Finally, we compared the results to the results from survey 2010 to
assess the changes over time.

In the BBSS 2010 and 2013, we recruited 2,546 and 2,399 PWID, respectively. PWID were
recruited from drop-in centers, shelters, Opium Maintenance Treatment (OMT) centers,
voluntary counseling and testing centers, and outreached spots. For these two studies,
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eligible participants were 18 years of age and self-reported drug injection at least once
during the past 12 months. In this analysis, we selected only those participants who reported
a history of drug injection in the past month (Figure 1). After obtaining verbal informed
consent, trained interviewers collected behavioral data using a standardized behavioral
questionnaire. Consenting participants were then tested for HIV by two rapid tests (SD and
Unigold). Those tested positive in both rapid tests were considered as HIV positive.
Participants received monetary incentive for both the interview (about US$2.5) and HIV
testing (about US$0.5) in both surveys. Research Ethics Board based at the Kerman
University of Medical Sciences reviewed and approved the study protocol and procedures
(Reference number: K/93/205).

Study variables

We used data from several questions to derive a four-category outcome variable. Unsafe
injection was defined as injecting drugs using a used needle/syringe or sharing a syringe or
other equipment for injecting drugs. We did not consider reusing of self-used needles,
syringes or injection equipment as unsafe injection as these behaviors do no attribute to HIV
acquisition and transmission. Unsafe sex was defined as having unprotected sexual contact
with any partner (i.e., spouse, male or female paid or unpaid partner) during the past 12
months. Those who had no sexual partners in the past 12 months were grouped as the safe
sex category. Consequently, a four-category outcome was defined as, those with both unsafe
drug injection and unsafe sexual contacts were categorized as “unsafe injection and sex”
(UI&S), those with only unsafe injection behaviors were categorized as “only unsafe
injection” , those with only unsafe sex behaviors were categorized as “only unsafe sex”, and
those with no unsafe injection and no unsafe sex were categorized as “safe sex and

injection ” (S1&S).

Statistical analyses

Results

We used Stata survey command to measure the point prevalence and 95% confidence
interval (95%CI) for each of the outcome categories overall and in PWID subgroups. Based
on 2013 BBSS, it was estimated that 208,000 people in Iran had inject drugs in previous
year [4]. In our study, we found that 43.3% (1039 out of 2399 in 2013 BBSS) reported
injection in past month. Using this proportion and the prevalence of HIV, we estimated the
total number of PWID with 95% uncertainty interval (Ul) in each of the four categories of
the outcome. All analyses were conducted using Stata version 13.1 (StataCorp LP, College
Station, Texas USA).

Our analytical sample included 1597 PWID (in 2010) and 1057 PWID (in 2013) with past-
month injection (Figure 1). Only 0.5% (12 out of 2399) had missing data for past month
injection and another 2.3% (24 out of 1063) had missing data for injection and sexual
behaviors in the 2013 BBSS; No one in survey 2010 had missing data for similar questions.

In both surveys (Table 1), most participants were male, had low education, had a history of
incarceration, and more than half had started injection drug use before the age of 18 years.
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In compare with the participants in 2010, fewer participants in the 2013 survey were
younger than 30 years old (22.4% vs. 42.5%), married (17.5% vs. 27.4%), injected drugs for
less than 10 years (53.7% vs. 72.7%), used opioids (23.2% vs. 76.6%); however, more
PWID in the 2013 survey used opioids and stimulants simultaneously (70.2% vs. 13.4%).
More participants in the 2013 survey were on opioids substitution therapy (34.1% vs.
24.1%), reported sexually transmitted diseases (STD) symptoms (8.1% vs. 3.8%) than those
in the 2010 survey. HIV prevalence was lower in the 2013 survey (10.9% vs. 15.5%). The
demographic characteristics of participants in all four subgroups of unsafe injection and sex
in both surveys are presented in Table S1.

In the 2013 survey, 24.6% of participants had both unsafe injection & sex, 22.0% had unsafe
sex only, 26.4% had unsafe injection only and 27.0% had both safe injection and sex (Table
2). In comparison with male PWID, female PWID reported higher frequencies of unsafe
injection (44.4% vs. 26.1) but fewer frequencies of unsafe sex (11.1% vs. 22.2% for only
unsafe sex, and 16.7% vs. 24.7% for UI&S). Moreover, in compare with older PWID, a
higher number of young PWID (<30 years old) had unsafe sex only (26.2% vs. 20.9%) and
both unsafe injection and sex (31.2% vs. 22.7%). More than 80% of PWID who were
married had only unsafe sex or UI&S (40.5% + 43.2% = 83.7%). And 42.0% of PWID who
had ever injected in prisons reported UI&S. The highest prevalence of UI&S was reported
by those who injected only stimulant only (44.9%) or both opioids and stimulant (33.7%) in
the past month. The prevalence of UI&S in those reported STD symptoms in past year was
55.4%. The prevalence of UI&S in the 2010 survey is reported in Table S2. In 2010, 23.3%
of participants had UI&S, 18.0% had only unsafe sex, 26.5% had only unsafe injection and
32.3% had SI&S.

Between 2010 and 2013, among HIV-positive PWID, the prevalence of only unsafe injection
increased (33.9% vs 53.1%); in contrast, SI&S prevalence decreased (34.8% vs. 22.1%).
Among HIV-negative PWID, no significant changes were observed regarding the four risk
categories between 2010 and 2013 (Figure 2).

In the 2013 survey, only 22.1% of HIV-positive PWID had SI&S; 53.1% (~ 5,200 PWID, Ul
95%: 3,926-6,464 in Iran) had only unsafe injection, 10.6% had only unsafe sex (~ 1,100
PWID, Ul 95%: 465-1,616) and 14.2% (~ 1400 PWID, Ul 95%: 749-2,024) had UI&S
(Table 3 and Figure 3). Only 27.5% of HIV-negative PWID had SI&S; 23.2% (~ 18,700
PWID, Ul 95%: 12,371- 24,964) had only unsafe injection, 23.3% (~ 18800 PWID, Ul 95%:
13,371-24,135) had only unsafe sex and 25.9% (~ 20900 PWID, Ul 95%: 14,733,26,937)
had UI&S.

In the 2013 survey, the highest prevalence of UI&S (34.5%) was observed for the North of
Iran (Table 3). In East, more than one third (39.4%) had only unsafe sex. The range of SI&S
prevalence was from 22.6% in the North to 37.3 in the East. In the West, only 10.3% of HIV
positive PWID had SI&S, while 66.2% had only unsafe injection and another 19.1% had
UI&S. Majority of HIV positive PWID in the East (66.7%) and half of them in the South
(50.0%) had SI&S. Only 21.1% of HIV negative PWID in the North and 27.4% of them in
the West reported safe injection and sexual behaviors. The prevalence of UI&S by
geographic areas and HIV status in the 2010 survey is presented in Table S3.
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On average, PWID with unsafe sex had a greater number of sex partners (Table 4). On
average, 5 to 11 people was evolved during episodes of shared injection in prisons and
43.6% of PWID in only unsafe injection subgroup had group injection (on average, with 5
other PWID) in the past month. Also, 59.5% of PWID in UI&S subgroup had group
injection in the past month (on average, with 4 other PWID). Between 53.7% (in SI&S) and
66.3% (in only unsafe injection) of PWID in all subgroups had daily injections. Also, 12.1%
(9.0%+3.1%) of PWID in UI&S subgroup had receptive sharing at most or all injections
episodes they had in the past month. Bleaching or washing was a common practice in those
who had unsafe injection in the past month.

Discussion

Our findings showed that the majority of PWID in Iran had practiced unsafe injection or sex;
more than one in four had dual unsafe injection and unsafe sexual risks for HIV. Only one in
five HIV-positive PWID had practiced safe injection and sex and were therefore less likely
to transmit HIV infection to their sexual or injecting partners; the rest (~ 7,700 HIV-positive
PWID) continued to transmit HIV infection. Moreover, less than one third of HIV-negative
PWID had practiced safe injection and sex and were therefore at low risk of HIV
acquisition; the rest (~ 58,400 HIV-negative PWID) were at risk of HIV acquisition through
unsafe injection or sex or both. In comparison with 2010, more PWID in the 2013 survey
reported unsafe injection — particularly among those who were HIV positive. We also
observed a change in drug use patterns shifting from opioid use to poly-drug (i.e., opioids
and stimulant). Unsafe injection in the 2013 survey was more frequent among female PWID.
Married PWID were five times more likely to report unsafe sex with or without unsafe
injection.

Our estimates for dual sex and injection risks among PWID were significantly higher than
the findings of previous studies in Iran (i.e., 36.9% past month unsafe injection [2], 38.3%
condom use in last sex [13]). This difference could be attributed to our use of a parallel
approach in defining risky practices where answers to many questions about injection and
sexual behaviors are used to define unsafe sex and/or injection risks [14]. This novel
approach would result in a more sensitive and accurate assessment of the risk and has been
previously used in defining ‘higher risk’ categories of PWID at risk of acquiring or
transmitting HCV in Australia [15].

We found that many HIV-positive PWID continued to practice unsafe injection or sexual
behaviors. As less than one-third of people living with HIV in Iran are aware of their HIV
status [2, 16] and only half of PWID (49.8%) had ever tested for HIV [17], it is likely that
most participants did not know their HIV status. Indeed, consistent with an international
body of evidence [19], a recent study of PWID in Kermanshah, Iran [18] reported awareness
of HIV status to be significantly and negatively associated with lending used needles and
syringes to injecting partners (OR 0.22). Scaling up HIV testing among PWID in Iran is
critical not only to diagnose and link them to life-saving antiretroviral therapy [20], but also
to motivate them to have safer sexual and injection practices [18]. Increased access to HIV
testing could also help facilitate moving towards ‘treatment as prevention’ which has been
shown to be a successful strategy in even resource-limited settings [19][21, 22]. Consistent
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with the previous studies among PWID in Iran [2, 25], recent unsafe sex or injection among
HIV-negative PWID were frequent. This is particularly concerning given that PWID bear the
highest burden of HIV in Iran [23] and injection drug use continues to be the major driver of
the HIV epidemic in the country [24]. While Pre-exposure prophylaxis (PrEP) is not
available in Iran and its acceptability among PWID requires further assessments [28], studies
from other settings have highlighted its effectiveness in preventing new HIV infections
among PWID [26, 27].

We also observed that certain demographic characteristics (e.g., being married or younger)
were associated with increased odds of unsafe sexual and injection drug use practices.
Previous studies have shown HIV prevalence among both injecting and non-injecting
partners of male PWID in Iran to be as high as 7.7% [29]. Trusting the partner [30-32] and
focusing on family planning not on STD/HIV prevention [33, 34] were reported as the main
reasons for not using condoms in marital relationships. Furthermore, younger PWID, those
who used stimulants, had recent STD symptoms or had history of injection in prison were
more likely to have dual unsafe injection and sex risks; findings that are consistent with that
of previous studies elsewhere due to their links with unsafe sexual practices [35][36, 37].
Moreover, our study highlighted a potential trend towards poly-drug use among PWID in
Iran. Possible reasons for this shift are individual desires to tackle over-sedation resulting
from opioids, low perceived risk, novelty and sensation seeking, and perception that
stimulant can eventually help with quitting opioids [38]. Also, the social stigma for
stimulant drug use seems to be less than opioids use in Iran [38—40]. With the recent shift
from using opioids to stimulants in Iran [41, 42], and its association with frequency of
unsafe sex [41], scaling up programs to address the harms associated with stimulant use is
warranted.

While our study was not powered enough to detect potential gender differences among
PWID, we found female PWID to have a risker injection profile than their male
counterparts. Higher HIV incidence [43] and risky behaviors (e.g., syringe and equipment
sharing) among female PWID have been previously reported [44-46]. These observations
could be attributed to female PWID’s greater experiences of stigmatization and difficulties
in accessing harm reduction services such as needle/syringe and substance use treatment
programs [47]. Female PWID may also be very dependent on their male injecting partners
for purchasing, preparing, and injecting illicit drugs which may lead to higher rates of
sharing syringes and unsafe injection [48].

Unsafe injection behavior overall and in particular in HIV positive PWID increased since
2010. Both PWID and health providers need to be sensitized again for the potential harms
associated with unsafe injection, with the focus on the West of Iran where both HIV
prevalence and risk behaviors are the highest among PWID in the country [2, 25].

Our findings had three main limitations. We recruited our study participants using a facility-
based and outreach sampling approach in ten major cities in Iran which limits the
generalizability of findings to all PWID in Iran. Moreover, we did not ask PWID about their
self-reported HIV status so we were not able to assess whether HIV status awareness was
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associated with risky behaviors. Lastly, similar to studies of this nature elsewhere, our
findings are prone to social desirability and underreporting biases.

While bearing the limitations of our study in mind, our study assessed the dual injection and
sexual behaviors of PWID and estimated the number of PWID who were at risk of HIV
acquisition or transmission. The decrease in the prevalence of safe injections among PWID
is concerning. Both PWID and healthcare providers need to be re-sensitized to the potential
harms associated with unsafe injection. Our findings suggest that majority of HIV positive
and HIV negative PWID continue to transmit or being at risk of contracting HIV. Prevention
programs targeted both groups need to be evaluated and effectively scaled up to reduce HIV
transmission among this marginalized population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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2,399 persons in 2013 and 2,546 persons in 2010
recruited in PWID national survey

Page 10

¥
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1,336 persons were exculded in 2013:
* No history of injecting drug in past
month (1,324)

* Missing (12)

949 persons were exculded in 2010:

* No history of injecting drug in past
month (947)

* Missing (2)

1,063 persons in 2013 and 1,597 persons in 2010
with history of injecting drug in past month

Assess “Unsafe Injection”

Figure 1.

1,057 PWID included in the analysis in 2013:
« Safe sex and injection (285)

* Only unsafe injection (279)

» Only unsafe sex (233)

» Unsafe sex & injection (260)

1,597 PWID included in the analysis in 2010:

_|= Safe sex and injection (515)

* Only unsafe injection (423)
* Only unsafe sex (287)
» Unsafe sex & injection (372)

Participant inclusion flowchart. PWID: People who inject drugs

AIDS Behav. Author manuscript; available in PMC 2020 June 01.

( Assess "Unsafe Sex"




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Esmaeili et al.

70.00

50.00

30.00

20.00

10.00

8 g g
i g g

34.76
31.48

10.62

2212
3391
1116

Safe sex and injection Only unsafe injection|  Only unsafe sex

Sex

Hiv+

Figure2.

The prevalence of recent UI&S among HIV positive and negative people who inject drug in

past-month, Iran, in 2010 and 2013

AIDS Behav. Author manuscript; available in PMC 2020 June 01.

27.54

2010 2013 2010 2013 2010 2013 l 2010 2013 2010 2013

Page 11

19.62

2010 2013 2010 2013

Unsafe injection & Safe sex and injectionOnly unsafe injection  Only unsafe sex

HIV-

2010 2013

Unsafe injection &
sex



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Esmaeili et al. Page 12

30,000

25,000
Tt =
2 2
Ex
o E,_ 20,000
2 c
2 €
o o -
S £ 15,000
2 3
‘s o
- = 22,200
[T ! 20,900
£ ¢ 10,000 18,700 18,800
Es
27 T

5,000 2,200 T L 100

, 1,4
I_I_‘ 5,200 00
HIV+ HIV- HIV+ HIV- HIV+ HIV- HIV+ HIV-
Safe sex and injection Only unsafe injection Only unsafe sex Unsafe injection & sex
Figure 3.

The estimated number of HIV positive and negative people who inject drug in past-month
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Characteristics of participants in the two national surveys of people who injected drugs in the past month, Iran.

Characteristics

PWID survey 2013 PWID survey 2010

N (%) N (%)

Male 1,039 (98.3) 1,568 (98.2)
Age (<30 years old) 237 (22.4) 678 (42.5)
Low education (lower than high-school) 737 (69.8) 1,144 (71.8)
No secure income 351 (33.6) 607 (39.2)
Currently married (including temporary marriage) 185 (17.5) 438 (27.4)
Prison history (ever) 883 (83.6) 1,271 (79.9)
Age at first drug use (<18 years old) 580 (54.9) 896 (56.1)
Drug injection duration (<10 years) 562 (53.7) 1137 (72.7)
Substance type in past month *
Only opioids 220 (23.2) 1,180 (76.6)
Only stimulants 63 (6.6) 153 (9.9)
Opioids and stimulants 666 (70.2) 207 (13.4)
Currently on opioids substitute therapy 306 (34.1) 250 (24.1)
STD symptom in past year 83 (8.1) 60 (3.8)
HIV positive 113 (10.9) 233 (15.5)
Geographic areas >

North 359 (34.0) 446 (27.9)

East 193 (18.26) 316 (19.8)

West 404 (38.2) 498 (31.2)

South 101 (9.6) 337 (21.1)

*
Type of Drug (both injected or non-injected): Stimulant= Shishe, Hashish/grass/Cannabis, Marijuana, Ecstasy, Cocaine, and methamphetamine/

crystal

Opioids=Opium, Opium sap, Opium syrup, Heroin, Norchizak, Tamchizak, Buprenorphine, Methadone, and Krack

Aok

Geographic areas: East=Kerman, Zahedan, and Mashhad, North=Tehran, and Sari, West=Kermanshah, Tabriz, and Lorestan, South=Shiraz,

Ahvaz

HokA

if they are currently, under treatment with methadone, buprenorphine or sharbate taryak

AIDS Behav. Author manuscript; available in PMC 2020 June 01.
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