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Abstract

Background People who use non-injection drug use are at risk of transitioning to injecting drugs, which increases
their vulnerability to HIV and other blood-borne infections. This study aimed to investigate the correlates of the
duration between the first drug use and the first drug injection among people who inject drugs (PWID) in Iran, as well
as the reasons for injection initiation.

Methods We analyzed data from the fourth national bio-behavioral surveillance survey among PWID in Iran,
conducted in 2020 across 11 cities using respondent-driven sampling (n=2,684). A generalized linear mixed model
with a gamma-distributed dependent variable and log link function was used to investigate the correlates of
transition time from non-injection to injection drug use.

Results Among 2,356 participants included in the analysis, the mean +SD of the duration between the first drug
use and the first drug injection was 9.37 +6.8 years. Factors associated with earlier injection initiation included:
age under 30 years (p-value <0.001), being single (p-value <0.001) or divorced/widowed (p-value=0.007),

history of incarceration (p-value=0.001), sexual debut before age 18 (p-value <0.001), and history of depression
(p-value <0.001). Peer influence (665;29.1%) and pleasure-seeking behavior (534; 23.3%) were the most common
motives for injection initiation.

Conclusions The transition to injection drug use among PWID in Iran often occurs within a decade of initial drug
use and is influenced by demographic, social, and psychological factors. Prevention strategies should focus on
early intervention for at-risk youth, address mental health needs, and leverage peer influence. Policymakers should
prioritize evidence-based, multi-faceted approaches that target both individual and structural factors to delay or
prevent the transition to injection drug use and reduce associated health risks.
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Introduction

Globally, around 11 million people inject drugs, and
almost 1.4 million of them are living with HIV [1].
Based on available information, the Middle East
and North Africa (MENA) region has an estimated
349,500 -437,000 people who inject drugs (PWID) [2].
Meanwhile, MENA'’s injecting drug use estimated preva-
lence of 20.0 per 10,000 adults is lower than the global
average [3]. According to a recent study published in
2023, the annual prevalence of injecting drugs in Iran
was estimated at 459 per 100,000 population. Although
drug injection is a significant problem in Iran, it does not
reach the extreme levels seen in Afghanistan or Egypt [3].

In recent decades, a significant change in the pattern
of substance use has been observed, and the type of drug
may change the way of consumption [4, 5]. In Iran, while
heroin remains the most frequently used drug during
the last decade, opium use has decreased, and metham-
phetamine use has increased among PWID [6]. The most
common drugs among entire population in Iran were
opium (2534 per 100,000 population), hashish (849 per
100,000 population), stimulants (methamphetamine,
ecstasy pills, cocaine, and Ritalin) (842 per 100,000 popu-
lation), heroin/crack (578 per 100,000 population), and
drug injection (459 per 100,000 population) [7]. High-
risk behaviors is considered an international concern
threatening public health [8] and it is associated with a
variety of consequences, such as fatal overdose, HIV, and
other blood-borne infections, which can lead to more
deaths in PWID [9]. These consequences are occurring in
several parts of the world, especially in low and middle-
income countries, because of their high-risk behaviors
such as needle and syringe sharing, the most common
risky behaviors in this group [10, 11].

Based on the previous studies, PWIDs used drugs such
as opioids in the way of non-injection before entering the
injection stage [12, 13]. Several factors may contribute
to the transition from non-injection to injection drug,
which is in a wide range of individual factors, economic
issues, and social network characteristics [14]. Age at first
drug use, duration of drug use and school dropout in the
context of individual factors, unemployment, family his-
tory of injections, and friends or intimate partners who
inject drugs as features of social networks, also financial
conditions, and type of non-injected drugs may be effec-
tive in this transmission path [15, 16, 17].

Iran has implemented harm reduction policies since
2002 to reduce injection initiation among those with a
history of non-injection drugs [18]. For instance, several
centers in Iran provide comprehensive and innovative
programs to prepare services for key populations. These
include a community-based drop-in center (DIC), vol-
untary counseling and testing (VCT) centers, and harm
reduction centers where opioid agonist therapy (OAT)
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and other harm reduction supplies are available for peo-
ple with high-risk behaviors such as PWID to reduce
risky behaviors and its associated harms by behavioral
interventions [19, 20, 21].

In addition, current studies on polysubstance use
and its role in the transition to injecting drugs requires
further investigation [22]. In particular, social and
psychological factors such as peer influence and plea-
sure-seeking behavior are not fully understood [22]. Poly-
substance use can have potential effects on increased
frequency of injection and risk of infectious diseases. In
addition to opioids and stimulants, other substances such
as cannabis, alcohol, and inhalants should also be consid-
ered [23]. Therefore, to better understand the transition
to injecting drugs, the interaction between pre-injection
polysubstance use patterns and other variables should be
examined [24].

Nevertheless, the available information regarding the
factors and reasons that can affect the transition to drug
injection is rare. So, raising the awareness of people and
authorities about this issue could help to develop proper
intervention programs for key populations such as PWID
[14]. In addition, understanding the factors that affect the
transition from non-injection drug use to injection initia-
tion can help to identify at-risk individuals and also adopt
effective prevention strategies. Since in most previous
studies conducted in the context of Iran, investigating the
transition from non-injection to injection drug use was
not a main objective of the study, and this study was con-
ducted on a national dataset, little information is avail-
able in this regard, and the results of this study can be
helpful. Therefore, this study aimed to (1) investigate the
correlates of the duration between the first drug use and
the first drug injection. (2) Provide the main reported
reasons for initiation of injection among PWID in Iran.

Method

Study design and data collection

In this cross-sectional study, data from the fourth
national bio-behavioral surveillance survey (BBSS) of
Iranian PWID were conducted from July 2019 to March
2020 in 11 cities, using respondent-driven sampling
(RDS). The cities were selected by study investigators
following consultations received from the Ministry of
Health to represent different regions across the country
[25]. This method recruited participants by non-ran-
domly selecting seeds after obtaining verbal informed
consent. Three referral coupons, valid for 3 weeks, were
provided for each seed and participants were trained to
bring them to up to three peers and invite them to par-
ticipate in the study. This process continued until we
reached the target sample size. Eligible participants were
18 years or older, self-reported injecting drugs during the
past 12 months, and had Iranian citizenship and a valid
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referral RDS coupon. The details of the study design and
procedures have been previously published [26]. Briefly,
data collection was done through face-to-face interviews
with a structured questionnaire consisting of infor-
mation about socio-demographics, non-injection and
injection drug use, sexual practices, knowledge about
STI, HIV, and HCV, history of HIV/HCV testing, care-
seeking behaviors, and drug use treatments. Participa-
tion was anonymous, and all participants provided verbal
informed consent for biological and behavioral data col-
lection before study enrollment and received incentives.
Our previous round of BBSS was in 2014 [27].

Outcome variable

The main outcome variable was the time interval (in
years) between the first drug use and first injection,
determined by participants’ self-reported ages of initiat-
ing non-injection and injection drug use. We asked the
study participants to report at what age they first used
non-injection drugs, and at what age they first injected
drugs. We then used these two ages to calculate the time
interval.

Covariates
Exposure variables were age (<30 or >30), sex (male or
female), monthly income level (<100 USD or >100 USD),
educational level (illiterate and primary school or high
school and upper), marital status (single or divorced/
widowed/other or married), the history of incarceration
(never or ever), occupation (unemployed or employed),
first non-injection substance use (opioid or stimulants or
other), first injected drug (opioid or stimulants or other)
and age at first sexual intercourse (<18 or >18), ever
experienced stigma/discrimination (yes or no), ever feel-
ing depression (yes or no). “Other” in non-injection and
injection substance use refers to non-medical use of sed-
atives (such as diazepam, clonazepam, alprazolam, loraz-
epam, flurazepam, midazolam, barbiturates.

Main self-reported reasons for initiation of injection
among recruited PWID were also recorded in this stage.

Statistical analysis

Descriptive statistics was employed to compare the char-
acteristics of participants due to their duration between
the first drug use and the first drug injection. Also, using
proportion, we reported the main self-reported reasons
for initiation of injection among recruited PWID. Since
our dependent variable was continuous with non-nega-
tive and positive-skewed values and non-normal distri-
bution, we used a generalized linear mixed model (GLM)
with a gamma-distributed dependent variable and log
link function to investigate the correlates of transition
from non-injection to injection drug use. First, the uni-
variate model was fitted to the data, and variables with a
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p-value<0.2 were selected and entered into a multivari-
able model. Then, the final multivariable model was fit-
ted to the data using the backward elimination method
based on the significance of each variable using p-values,
and finally, the regression coefficients and their 95% con-
fidence intervals (CI) were reported. P-value<0.01 was
considered statistically significant. All analyses were con-
ducted in Stata version 17.

Results

Participant’s characteristics

Among the 2,684 PWID, 328 participants were excluded
due to not answering the two main questions of age
at first drug use and age at first drug injection. Of the
2,356 analytic samples, the majority of participants
were age>30 (91%), were male (96.9%), had high school
and above education (69%), and had a low-income level
(81.6%). Less than half of the participants were single
(36.2%), and most were unemployed (86.1%). Most par-
ticipants reported lifetime experiences of incarceration
(80.4%) (Table 1).

Description of the duration between the first drug use to
the first drug injection

The mean + Standard Deviation (SD) age of initiation
of drug use and injection was 19.46+5.05 years and
28.23+7.98 vyears, respectively. The mean+SD of the
duration between the first drug use and the first drug
injection was 9.37+6.85 years. Participants with <30
(5.45 vs. 9.76), females (8.50 vs. 9.40), 100 USD and upper
income (9.28 vs. 9.36), Illiterate and primary school (9.26
vs. 9.44), being single (7.84 vs. 11.23), being unemployed
(9.20 vs. 10.96), ever history of incarceration (9.19 vs.
10.10), use drugs other than opiate/stimulants as first
non-injected drug (7.38 vs. 9.24), use stimulants as first
injected drug (6.18 vs. 8.20), <18 of age at first sexual
intercourse (8.35 vs. 10.06), ever experienced stigma/dis-
crimination (9.39 vs. 13.47), revealed shorter mean dura-
tion between first drug use to the first injection. While
participants with ever depression experience had a lon-
ger duration for transition to the drug injection (9.49 vs.
8.39) (Table 1).

Correlates of the duration between first drug use and first
injection

In the multivariable model, the duration between
the first drug use and drug injection was signifi-
cantly shorter in participants <30 (p-value<0.001),
being single (p-value<0.001), being divorced/wid-
owed (p -value=0.007), having a history of incarcera-
tion (p-value=0.001), <18 at first sexual intercourse
(p-value<0.001) and ever experience of depression
(p-value <0.001) (Table 2).
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Table 1 Description of the duration between the first drug use to the first drug injection and effective factors, using the generalized

linear mixed model

Variables Frequency (%) Duration between firstdruguse  Coefficient of the univariate P-
to the first drug injection model (95% Cl for coefficient) val-
Mean +SD ue
Age (Year)
<30 210(9.0) 545+271 -4.31(-4.90;-3.71) 0.001
>30 2146 (91.0) 9.76+7.01 Ref
Sex
Female 73(3.1) 8.50£6.69 -0.90 (-2.35;0.55) 0.225
Male 2282 (96.9) 9.40+6.86 Ref
Income (USD)
<100 421(184) 936+6.87 0.07 (-0.64;0.79) 0.841
>100 1866 (81.6) 9.28+6.71 Ref
Education
llliterate and primary school 728 (31.0) 9.26+6.96 -0.18 (-0.78; 0.40) 0.536
High school and upper 1621 (69.0) 9.44+6.81 Ref
Marital status
Single (never married) 799 (36.2) 7.84+537 -3.39 (-4.15;-2.62) 0.001
Divorced/ widowed 847 (384) 9.79+7.39 -143(-2.24;-062) 0.001
Married 562 (25.4) 11.23£7.52 Ref
Occupation
Unemployed 1722 (86.1) 9.20£6.52 -1.76 (-2.73;-0.79) 0.001
Employed 279 (13.9) 10.96£8.20 Ref
History of incarceration
Ever 1876 (80.4) 9.19+6.68 091 (-1.65;-0.17) 0.016
Never 457 (19.6) 10.10£7.38 Ref
First non-injected drug
Opiates 1522 (65.5) 924+7.07 1.86 (-1.10;4.82) 0218
Stimulants 790 (34.0) 9.63+6.45 2.24(-0.73;5.23) 0.140
Other 13(0.5) 7.38+4.68 Ref
First injected drug
Opiate 2227(97.7) 941+6.83 1.21 (-2.50;4.93) 0.523
Stimulants 43(1.9) 6.18+5.40 -2.01 (-5.96; 1.93) 0318
Other 10 (0.4) 8.20+7.59 Ref
Age at first sexual intercourse (Year)
<18 550 (26.7) 835+6.07 -1.71 (-2.33;-1.09) 0.001
>18 1512 (73.3) 10.06+7.21 Ref
Ever experienced stigma/discrimination
Yes 2304 (99.3) 939+6.82 -4.07(-8.74; 0.58) 0.087
No 17 (0.7) 1347+10.50 Ref
Ever feeling depression
Yes 2125(90.5) 9.49+6.96 1.10 (0.25; 1.95) 0.011
No 224 (9.5) 839+571 Ref

Reasons for injection initiation

Among the reasons, the role of peers who use drugs
had the highest impact on the start of the injection, 665
(29.1%), and then the highest frequency was due to plea-
sure-seeking behavior, 534 (23.3%) (Fig. 1).

Discussion

In this study, we showed that the mean age of initiation of
non-injection and injection drug use was around 19 and
28 years old, respectively. Although, the average age at

first injection in our previous round of BBSS in 2014 was
25.8 years [27]. The mean duration between the first drug
use and the first drug injection was around nine years.
PWID who were <30 years old, had a lifetime history of
incarceration, experienced sexual intercourse before the
age of 18, and never felt depression were more likely to
initiate injection in shorter periods after first drug use.
Also, among the reasons for injection initiation, the role
of peers who use drugs was reported more than other
reasons.
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Table 2 Multivariable model of factors affecting the duration
between the first drug use to the first drug injection, using the
generalized linear mixed model

Variables Coefficient of the multi-  P-
variable model (95% Cl value
for coefficient)

Age (Year)

<30 -341(-4.23;-2.59) <0.001

>30 Ref

Marital status

Single (never married) -2.54(-3.39;-1.69) <0.001

Divorced/ widowed -1.16 (-2.01;-0.31) 0.007

Married Ref

History of incarceration

Ever -143(-2.31;-0.55) 0.001

Never Ref

Age at first sexual intercourse

(Year)

<18 -1.22 (-1.86;-0.58) <0.001

>18 Ref

Ever feeling depression

Yes 2.03 (1.06; 2.99) <0.001

No Ref

The mean age of injection initiation in Iran seems to
be older than in similar developing countries such as
Georgia and Moldova, in which, in these countries, the
age of the first injection varies from 19 to 22 years [27,
28, 29]. It could be a result of the easy access to opium
for non-injection drug use in Iran due to its borders with
Afghanistan [31] and notably, the most common routes
of administration for opium and heroin users in Iran are
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smoking and inhalation [32]. Also, OAT uptake among
PWID in Iran is above the 40% threshold defined by the
World Health Organization [33], which could be able to
delay the initiation of injections with harm reduction
programs to prevent its subsequent consequences. In
addition, the initiation of non-injection drug use in late
adolescence (mean age of 19) suggests a vulnerability
period that coincides with significant social and devel-
opmental changes. This period may represent a critical
window for preventive interventions. The transition to
injection drug use typically occurring in the late twenties
(mean age of 28) may reflect a progression in drug use
severity or changes in drug availability or cultural pat-
terns over time. A systematic review in Iran revealed that
the average duration between first illicit drug use and
injection initiation was six to seven years; it varied from
4 to 15 years, consistent with our results [34]. However,
some studies showed that this duration in other countries
seems to be lower, and the injection initiation started
at a shorter time after the first non-injection drug use
[35, 36]. For instance, a study in Kentucky state, United
States, reported that the median time from non-injection
stimulants (e.g., methamphetamine, cocaine) use to the
first stimulant injection was 4.5 years [36]. In this study,
the participants’ social networks and access to injectable
drugs may influence the transition time. So, the mean
nine-year interval between first drug use and first injec-
tion could indicate a potential period for intervention
to prevent the transition to injection drug use, which is
associated with higher risks for adverse health outcomes.
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Fig. 1 Reasons for injection initiation among people who inject drugs in Iran, 2020 (N=2520)
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We also found the duration between the first drug use
and the first injection was shorter among younger par-
ticipants. Younger PWID transitioning more rapidly to
injection drug use could suggest that early drug use is
a marker of more severe substance use trajectories or
a lack of protective factors in this subgroup. This is a
cohort effect, and the new generation, compared to the
old generation, has less duration between the first drug
use and injection initiation. Younger PWID transitioning
more rapidly to injection drug use may suggest that early
drug use is a marker of more severe substance use or a
lack of protective factors in this subgroup. Changes may
influence this cohort effect in availability of drug, influ-
ence of peers, youth awareness, and prevention efforts,
which can modify the duration between the first drug use
and the first drug injection [36, 37, 38]. As shown in this
article, peer influence plays an important role in initiat-
ing injection drug use and the first reason for injecting
drugs was the role of peers, which is consistent with the
results of a qualitative study in Canada and a study in
California [40, 41]. The prominent role of peers in the ini-
tiation of injection drug use underscores the importance
of social networks in health behaviors and the poten-
tial for peer-led interventions [5]. This finding may also
reflect the social context of drug use, where individuals
who are embedded in networks of drug-using peers have
more opportunities and pressures to initiate injection.

We found that a history of incarceration accelerated the
injection initiation sooner. A systematic review in Iran
revealed that drug injection was prevalent among people
in prison in Iran. The prison environment may change
the habit of non-injection to injection drug use inside the
prison, and studies revealed that the majority of recent
(48 h) released people in prison are at risk of injections
[41, 42, 43]. Also, a history of incarceration might reflect
both the influence of drug use within correctional facili-
ties and the challenges of post-incarceration reintegra-
tion, potentially accelerating the transition to riskier
forms of substance use. Besides, previous studies men-
tioned that criminalizing policies for drug use could
increase the number of people who use drugs in prisons
and lead to an increase in the chance of drug injection in
prison for the first time. Also, they may provide the risk
of transmission of diseases such as HIV and HCV [45,
46]. Needle and syringe programs and opioid substitution
treatment (OST) can decrease the risks of infectious dis-
eases such as HIV by reducing the shared injection [47,
48], and they should be considered.

In our analysis, the experience of early sexual inter-
course was among the predictors of earlier injection
initiation. The results of several studies in different
countries revealed that sexual experiences at an early
age may be an important event in life. In this regard, it
can affect a person’s subsequent behaviors, and people

Page 6 of 9

who started sexual activity earlier may have more risky
behaviors, especially if it was sexual abuse [48, 49, 50].
Early sexual intercourse may expose individuals to high-
risk environments where other high-risk behaviors are
also more common and expected. For instance, a study
in the United States reported that people who had early
sexual intercourse were more likely to have risky sexual
partners, such as HIV-infected people or PWID [52],
which may encourage them to inject the drug with their
partners. The results of a study in Iran also revealed that
the early age of sexual intercourse can be associated with
sexual risk behaviors and risky drug use behaviors such
as drug injection [53]. Early sexual initiation could be
indicative of a broader pattern of risk-taking behaviors
or exposure to environments where drug use is normal-
ized. Therefore, people who have experienced early first
sexual intercourse should be considered in sexual health
programs or other sexually transmitted infection preven-
tion policies.

Surprisingly, as the results showed, ever feeling depres-
sion increases the duration between the first drug use and
the first injection. Due to the cross-sectional nature of
our study, we cannot establish the causality and whether
depression caused the injection initiation or vice versa.
However, several social or psychological studies may con-
tribute to these results. For example, people with depres-
sion are likely to be more cautious and unmotivated [54,
55]. This caution may make them more hesitant to use
substances by injection. Also, the lack of motivation and
isolation can cause these people to have fewer friends
and be less present in the community, and therefore take
drugs by injection later. However, more research is neces-
sary due to the complexity of the factors.

Our dataset did not allow for an examination of inter-
action effects between pre-injection polysubstance use
patterns and other variables on transition duration, may
be individuals with a history of multiple substance use,
transition to injection more rapidly if they are set in
social networks where injection is common. Understand-
ing these complex interactions is necessary for targeted
interventions. Drug injection is a highly complex phe-
nomenon that is often the result of the interaction of
individual, social, economic, and other factors [56]. Pos-
sible strategies for this group of people could be more
accessible drug treatment services as well as social net-
work-based interventions to improve knowledge about
different ways of using drugs and their consequences.

Limitation

This study had several limitations. First, the study’s cross-
sectional nature limited our ability to use causal infer-
ence, and longitudinal studies are needed to examine
potential causal factors of injection initiations. Second,
due to the underrepresentation of females in our study
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sample, the results may be limited to Iranian male PWID.
Third, our results may have been subject to recall bias due
to the self-reported answers to the questions and social
desirability bias, especially among our participants which
involved stigmatized behaviors. Based on our data we
cannot fully explore the motivations of injecting drugs in
the context of polysubstance use, the interaction effects
between injection polysubstance use patterns, and other
variables on transition timelines. Future studies may
aim to investigate diverse patterns of polysubstance use
and their interactions with social and behavioral factors
influencing injection drug use initiation. The lack of rep-
resentativeness is another limitation of our study which
sub-groups of PWID such as females or other marginal-
ized groups who may be less connected to peer networks
may escape from RDS, due to stigma in a social context.

Conclusion

PWID are exposed to serious health hazards such as HIV,
hepatitis (B and C), and other sexually transmitted infec-
tions. Prevention strategies should focus on early inter-
vention for at-risk youth, address mental health needs,
and leverage peer influence. Policymakers should priori-
tize evidence-based, multi-faceted approaches that target
both individual and structural factors to delay or prevent
the transition to injection drug use and reduce associated
health risks.
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