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Abstract
We characterized overdose prevalence and its correlates among people who inject drugs 
(PWID) in Iran. Our analysis included 2618 PWID with a recent history of drug injec-
tion, recruited from 11 cities across Iran using a respondent-driven sampling approach. The 
primary outcome was a lifetime history of drug-related non-fatal overdose. The nation-
wide lifetime prevalence of overdose among PWID was 21.7%, with considerable varia-
tions across different cities. In the multivariable analysis, older age, being men, history of 
homelessness, younger age at injection initiation, recent stimulant injection, recent non-
prescribed benzodiazepine use, lifetime suicide attempt, and HIV sero-positivity were 
positively associated with a history of non-fatal overdose. Our findings underscore the 
need for comprehensive and tailored approaches to overdose prevention and treatment in 
Iran, including increased access to take-home naloxone for PWID. The diverse risk pro-
files of PWID should also be considered in the development of substance use harm reduc-
tion policies in Iran, reflecting their varied needs in terms of mental, physical, and social 
well-being.
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People who inject drugs (PWID) are at risk of numerous adverse mental and physical 
health outcomes, with drug-related overdoses being the primary cause of death among 
them (Degenhardt et  al., 2023; Mathers et  al., 2013). In a global meta-analysis in 2019, 
an estimated 20.5% of PWID had experienced non-fatal overdoses in the last year, while 
approximately 41.5% had ever had an overdose (Colledge et al., 2019). While most drug-
related overdoses among PWID are associated with exposure to unregulated drugs, opioids 
and synthetic opioids, in particular, polysubstance use has become the norm among PWID 
across various international settings, and incidents of overdose often involve the presence 
of numerous drugs (Cicero et al., 2020; Crummy et al., 2020; Karamouzian et al., 2022).

Globally, there is a substantial geographical variation in the prevalence of drug-
related overdoses and the estimates are reported to be particularly high in Asia and 
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North America (Degenhardt et  al., 2017). In the Eastern Mediterranean region that 
includes 22 countries including Iran, there are an estimated 864,597 (95% confidence 
interval [CI]: 641,909–1,205,255) PWID, corresponding to an injection drug use prev-
alence of 20 per 10,000 adults (95% CI: 14.9–27.9) across the region (Aghaei et  al., 
2023). In Iran, where injection drug use is the leading mode of HIV and HCV transmis-
sion and PWID bear the highest burden of HIV and HCV among all key populations, 
there are approximately 242,651 PWID (323 per 100,000 population) who regularly 
inject drugs (Rastegari et al., 2023).

While population-level data on fatal and non-fatal overdoses among PWID in Iran 
are scarce, findings from small-scale studies show a substantial burden of overdose 
among PWID in the country (Armoon et al., 2022; Noroozi et al., 2020; Rostami et al., 
2018, 2023). For example, in 2016, the prevalence of recent self-reported non-fatal 
overdose among a snowball sample of 465 PWID in Tehran was 38% (Noroozi et  al., 
2020). Studying overdose among PWID in Iran is of particular importance given the 
considerable risk of morbidity following a non-fatal overdose, such as physical inju-
ries, peripheral neuropathy, infections, lung injuries, and hypoxia-related brain injuries 
(Warner-Smith et al., 2002; Zibbell et al., 2019). Most notably, individuals with a pre-
vious experience of non-fatal overdose are at significant risk for future fatal overdoses 
(Caudarella et al., 2016; Stoové et al., 2009). Non-fatal overdose is also associated with 
increased healthcare utilizations, in particular, emergency department visits and hospi-
talizations (Armoon et al., 2023). Understanding the implications of non-fatal overdose 
among PWID is crucial for informing effective treatment approaches for substance use 
disorders (SUD) in Iran.

Iran’s approach to treating SUD has indeed undergone significant changes over the past 
few decades. Initially, following the 1979 revolution, the country adopted a zero-tolerance 
policy towards drug use. This was followed by the closure of all voluntary treatment pro-
grams in the early 1980s. However, in 1996, medicalized pilot voluntary outpatient treat-
ment programs were re-introduced, signifying a shift in the approach to addressing SUD 
in Iran (Ekhtiari et al., 2019). In 2010, amendments to Iran’s anti-narcotics law established 
two distinct categories of people living with SUD. The first group includes those who pro-
actively seek SUD treatment and are eligible to receive a certificate exempting them from 
criminal prosecution, provided they do not engage in public drug use (i.e., Article 15). 
The second group comprises individuals who do not voluntarily discontinue drug use and 
engage in public drug use, and they are subject to court-ordered treatment in compulsory 
drug detention and rehabilitation centers (CDDRC) for a period of up to three months, with 
the possibility of an additional three-month extension (i.e., Article 16) (Nakhaee et  al., 
2024). In the context of overdose risks, admission to these CDDRC is particularly impor-
tant given that drug overdoses occur more frequently following a time of abstinence, such 
as post-release from compulsory substance use treatment services (Rafful et al., 2018).

Given the significant rise in drug-related non-fatal overdoses among PWID in Iran 
(Rostami et al., 2023; Zarghami et al., 2023), it is crucial to enhance our understanding of 
population-level estimates on non-fatal overdoses among PWID across the country. How-
ever, nation-wide studies on the prevalence of non-fatal overdose among PWID and its 
determinants are non-existent. The present study, therefore, aims to investigate the preva-
lence of lifetime non-fatal overdose among PWID in Iran and identify its associated fac-
tors, including a lifetime history of being admitted to CDDRC.
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Methods

Setting and Sampling

In this national bio-behavioural surveillance survey (BBSS), 2684 Iranian PWID from 11 
major cities were recruited from July 2019-March 2020, using a respondent-driven sam-
pling (RDS) approach (Fig.  1). RDS is a recruitment method based on long-chain peer 
referrals to identify and recruit a diverse representation of PWID (Johnston & Sabin, 
2010). The details of the survey are previously described elsewhere (Khezri et al., 2022a, 
b; Mehrabi et al., 2022). In brief, the recruitment of participants started with a non-random 
selection of seeds. Three referral coupons—valid for 3  weeks—were provided for each 
seed, and participants were trained to use them to recruit up to three peers. This process 
was repeated with succeeding recruits until the targeted sample size was reached. Eligibil-
ity criteria were (i) ≥ 18 years of age at the time of the study; (ii) self-reporting any drug 
injection in the previous year; (iii) Iranian citizenship; (iv) residing in the surveyed cities 
at the time of the study, and (v) providing a valid referral coupon consistent with the study 
methodology. Participants received harm reduction kits, as well as a monetary incentive 
(~ 1.5 USD) for the interview and HIV testing, as well as additional incentives (~ 1 USD) 
for every successful peer referral in this survey.

Fig. 1  Prevalence of lifetime non-fatal overdose among people who inject drugs in Iran, 2020
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Behavioural Data Collection and HIV Testing

A group of trained staff collected the data using a standard pilot-tested behavioural ques-
tionnaire and face-to-face interviews in a private room at each study site. The study ques-
tionnaire consisted of items related to demographic characteristics, drug use- and injec-
tion-related behaviours, sexual practices, history of substance use treatment, and other 
utilization of harm reduction services. The details of questionnaire development process 
are previously described (Mehrabi et al., 2022). In brief, the tool was based on a publicly 
available standardized questionnaire for PWID developed based on recent BBSS across 
various settings, allowing for cross-country comparisons and facilitating data collection on 
UNAIDS global AIDS monitoring indicators among PWID (Global Strategic Information, 
2014). The questionnaire underwent translation, review, and revision by a questionnaire 
working group, including local HIV and substance use experts, and was pilot-tested with a 
small group of PWID to ensure clarity, relevance, and accessibility. After providing verbal 
consent and completing the interview, participants received HIV pre-test counselling and 
consenting PWID were then tested for HIV. HIV testing was performed by SD-Bioline, 
South Korea rapid test. Results that were reactive were further confirmed using Unigold 
HIV rapid test.

Variables

The primary outcome was lifetime non-fatal overdose, defined as a history of at least one 
overdose during participants’ life. We examined correlates of lifetime non-fatal over-
dose with socio-demographic, structural, environmental, and injection-related variables, 
informed by Rhodes’ risk environment framework (Rhodes, 2009) as well as a review 
of relevant literature. Socio-demographic variables included age (year), gender (men or 
women), education (< high school or ≥ high school), employment (full-time, part-time, or 
unemployed), income in the last 30 days (< 170 USD or ≥ 170 USD [cutoff based on pov-
erty line]). Structural-level variables included ever homelessness (yes or no), ever incar-
ceration (yes or no), food security status in last 12 months (secure or insecure), lifetime 
self-reported suicide attempt (yes or no), HIV sero-status (negative or positive), and history 
of being admitted to CDDRC (yes or no). Substance use-related variables included age of 
injection initiation (< 18 or ≥ 18), duration of injection (year), receipt of free safer injec-
tion equipment in the last 12 months (yes or no), frequency of injection in the last 3 month 
(< daily or ≥ daily), opioid injection in last 12  months (yes vs. no), stimulant (including 
powder cocaine, amphetamines, crack cocaine) injection in last 12  months (yes vs. no), 
non-prescribed benzodiazepine use in last 12 months (yes vs. no), public injecting in the 
last 12 months (yes vs. no), having injected alone in last 12 months (yes or no), and life-
time opioid agonist treatment (OAT) uptake (yes or no).

Statistical Analysis

We calculated descriptive statistics and frequencies with 95% CI for lifetime non-fatal 
overdose, socio-demographic characteristics, risk behaviours, and harm reduction ser-
vice utilization in this study. Bivariable and multivariable logistic regression models 
were built to identify correlates of lifetime overdose among PWID. Variables with a 
P-value less than 0.2 were included in the final multivariable regression model. The final 
model also included a random-effects variable to account for city-level heterogeneities 
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in the data, and was selected through a backward elimination approach based on model 
fit and variables’ conceptual relevance to non-fatal overdose. Adjusted odds ratios 
(aOR) along with 95% CI were reported. Because unweighted regression models pro-
vide increased accuracy, wider coverage, and more reliable estimates in comparison 
to RDS-weighted models (Avery et  al., 2019), we chose to implement an unweighted 
regression modeling approach, a decision that aligns with a growing body of research 
(Friedman et  al., 2021; Khezri et  al., 2023; Saleem et  al., 2021). Furthermore, using 
RDS-Analyst version 1.8., we computed RDS-adjusted estimates for lifetime overdose 
variable across different covariates, considering network size and homophily within net-
works. Stata v.15 was used to analyze the data.

Ethical Considerations

The survey protocol was reviewed and approved by the Kerman University of Medical Sci-
ences ethics committee (Ethics Codes: IR.KMU.REC.1397.573). All participants partici-
pated in the study anonymously, and offered verbal informed consent for the collection of 
biological and behavioural data.

Results

Participants’ Characteristics

The analytic sample included in this study was 2618, based on the responses to the life-
time non-fatal overdose variable  (Table  1). The mean age (SD) of the participants was 
40.2 (9.3), and most (96.6%; n = 2528) were men. A majority had an education level 
below high school (69.1%; n = 1804), held part-time jobs (79.5%; n = 1723), and earned a 
monthly income of less than 170 USD (90.3%; n = 2304). Additionally, 56.4% (n = 1469) 
reported ever experiencing homelessness, 66.0% (n = 1710) had a history of incarceration, 
and 90.4% (n = 2220) were food insecure in the last year. Furthermore, most had initiated 
injecting drugs after the age of 18 (96.3%; n = 2448), did not receive harm reduction sup-
plies for safer injection in the last year (86.6%; n = 2096), were injecting drugs daily or 
more in the last three months (50.4%; n = 1267), had injected opioids in last 12 months 
(89.1%; n = 2319), had not injected stimulants in last 12 months (80.7%; n = 1863) and had 
not used benzodiazepines in last 12 months (95.3%, n = 2435). Most had engaged in pub-
lic injecting (69.5%; n = 1645) and injected alone in the last year (93.0%; n = 2422), while 
69.9% (n = 1830) had ever accessed OAT. Overall, 38.8% (n = 1012) reported having ever 
attempted suicide and 60.4% (n = 1447) reported having ever admitted to compulsory treat-
ment centers. Moreover, the HIV prevalence was 3.5% (95% CI: 2.8–4.2). RDS-adjusted 
estimates did not differ than non-adjusted estimates.



 International Journal of Mental Health and Addiction

1 3

Ta
bl

e 
1 

 P
ar

tic
ip

an
ts’

 c
ha

ra
ct

er
ist

ic
s s

tra
tifi

ed
 b

y 
th

ei
r l

ife
tim

e 
hi

sto
ry

 o
f n

on
-fa

ta
l o

ve
rd

os
e 

Va
ria

bl
es

N
 (a

na
ly

ze
d;

 2
61

8)
N

 (%
) o

r M
ea

n 
(S

D
)

Li
fe

tim
e 

ov
er

do
se

Ye
s (

56
8;

 2
1.

70
%

)
N

o 
(2

05
0;

 7
8.

30
%

)
P-

va
lu

ef

A
ge

, y
ea

r, 
M

ea
n 

(S
D

)
40

.2
 (9

.3
)

41
.2

2 
(8

.9
)

39
.9

4 
(9

.4
)

0.
00

3
G

en
de

r
  W

om
en

26
17

89
 (3

.4
)

13
 (1

4.
61

)
76

 (8
5.

39
)

0.
09

8
  M

en
25

28
 (9

6.
6)

55
5 

(2
1.

90
)

19
73

 (7
8.

10
)

Ed
uc

at
io

n
  <

 H
ig

h 
sc

ho
ol

26
10

18
04

 (6
9.

1)
37

0 
(2

0.
51

)
14

34
 (7

9.
49

)
0.

02
4

  ≥
 H

ig
h 

sc
ho

ol
80

6 
(3

0.
9)

19
7 

(2
4.

44
)

60
9 

(7
5.

56
)

Em
pl

oy
m

en
t

  U
ne

m
pl

oy
ed

21
67

54
 (2

.5
)

8 
(1

4.
81

)
46

 (8
5.

19
)

0.
10

4
  F

ul
l-t

im
e

39
0 

(1
8.

0)
73

 (1
8.

72
)

31
7 

(8
1.

28
)

  P
ar

t-t
im

e
17

23
 (7

9.
5)

39
1 

(2
2.

69
)

13
32

 (7
7.

31
)

In
co

m
e 

(L
M

)a

  <
 17

0 
U

SD
 (<

 2 
m

ill
io

n 
To

m
an

s)
25

51
23

04
 (9

0.
3)

51
3 

(2
2.

27
)

17
91

 (7
7.

73
)

0.
14

4
  ≥

 17
0 

U
SD

 (≥
 2 

m
ill

io
n 

To
m

an
s)

24
7 

(9
.7

)
45

 (1
8.

22
)

20
2 

(8
1.

78
)

H
ist

or
y 

of
 h

om
el

es
sn

es
s

  N
ev

er
26

03
11

34
 (4

3.
6)

16
7 

(1
4.

73
)

96
7 

(8
5.

27
)

 <
 0.

00
1

  E
ve

r
14

69
 (5

6.
4)

39
9 

(2
7.

16
)

10
70

 (7
2.

84
)

H
ist

or
y 

of
 in

ca
rc

er
at

io
n

  N
ev

er
25

91
88

1 
(3

4.
0)

13
6 

(1
5.

44
)

74
5 

(8
4.

56
)

 <
 0.

00
1

  E
ve

r
17

10
 (6

6.
0)

42
9 

(2
5.

09
)

12
81

 (7
4.

91
)

Fo
od

 se
cu

rit
y 

(L
12

M
)b

  I
ns

ec
ur

e
24

55
22

20
 (9

0.
4)

49
3 

(2
2.

21
)

17
27

 (7
7.

79
)

0.
01

5
  S

ec
ur

e
23

5 
(9

.6
)

36
 (1

5.
32

)
19

9 
(8

4.
68

)
A

ge
 o

f i
nj

ec
tio

n 
in

iti
at

io
n



International Journal of Mental Health and Addiction 

1 3

Ta
bl

e 
1 

 (c
on

tin
ue

d)

Va
ria

bl
es

N
 (a

na
ly

ze
d;

 2
61

8)
N

 (%
) o

r M
ea

n 
(S

D
)

Li
fe

tim
e 

ov
er

do
se

Ye
s (

56
8;

 2
1.

70
%

)
N

o 
(2

05
0;

 7
8.

30
%

)
P-

va
lu

ef

  ≥
 18

25
41

24
48

 (9
6.

3)
51

9 
(2

1.
20

)
19

29
 (7

8.
80

)
 <

 0.
00

1

  <
 18

93
 (3

.7
)

36
 (3

8.
71

)
57

 (6
1.

29
)

D
ur

at
io

n 
of

 in
je

ct
io

n 
(y

ea
r)

, M
ea

n 
(S

D
)

25
41

13
.6

5 
(8

.7
)

11
.5

4 
(9

.2
)

 <
 0.

00
1

Re
ce

iv
ed

 fr
ee

 sa
fe

r i
nj

ec
tio

n 
eq

ui
pm

en
t (

L1
2M

)
  N

o
24

19
20

96
 (8

6.
6)

37
9 

(1
8.

08
)

17
17

 (8
1.

92
)

 <
 0.

00
1

  Y
es

32
3 

(1
3.

4)
12

2 
(3

7.
77

)
20

1 
(6

2.
23

)
Fr

eq
ue

nc
y 

of
 in

je
ct

io
n 

(L
3M

)c

  <
 D

ai
ly

25
14

12
47

 (4
9.

6)
27

9 
(2

2.
37

)
96

8 
(7

7.
63

)
0.

94
2

  ≥
 D

ai
ly

12
67

 (5
0.

4)
28

5 
(2

2.
49

)
98

2 
(7

7.
51

)
O

pi
oi

d 
in

je
ct

io
n 

(L
12

M
)

  N
o

26
03

28
4 

(1
0.

9)
63

 (2
2.

18
)

22
1 

(7
7.

82
)

0.
78

4
  Y

es
23

19
 (8

9.
1)

49
8 

(2
1.

47
)

18
21

 (7
8.

53
)

St
im

ul
an

t i
nj

ec
tio

n 
(L

12
M

)
  N

o
23

08
18

63
 (8

0.
7)

32
6 

(1
7.

50
)

15
37

 (8
2.

50
)

 <
 0.

00
1

  Y
es

44
5 

(1
9.

3)
14

2 
(3

1.
91

)
30

3 
(6

8.
09

)
B

en
zo

di
az

ep
in

e 
us

e 
(L

12
M

)
  N

o
25

54
24

35
 (9

5.
3)

49
2 

(2
0.

21
)

19
43

 (7
9.

79
)

 <
 0.

00
1

  Y
es

11
9 

(4
.7

)
58

 (4
8.

74
)

61
 (5

1.
26

)
Pu

bl
ic

 in
je

ct
in

g 
(L

12
M

)
  N

o
23

67
72

2 
(3

0.
5)

11
2 

(1
5.

51
)

61
0 

(8
4.

49
)

 <
 0.

00
1

  Y
es

16
45

 (6
9.

5)
38

0 
(2

3.
10

)
12

65
 (7

6.
90

)
In

je
ct

in
g 

al
on

e 
(L

12
M

)
  N

o
26

05
18

3 
(7

.0
)

55
 (3

0.
05

)
12

8 
(6

9.
95

)
0.

00
5

  Y
es

24
22

 (9
3.

0)
51

1 
(2

1.
10

)
19

11
 (7

8.
90

)



 International Journal of Mental Health and Addiction

1 3

Ta
bl

e 
1 

 (c
on

tin
ue

d)

Va
ria

bl
es

N
 (a

na
ly

ze
d;

 2
61

8)
N

 (%
) o

r M
ea

n 
(S

D
)

Li
fe

tim
e 

ov
er

do
se

Ye
s (

56
8;

 2
1.

70
%

)
N

o 
(2

05
0;

 7
8.

30
%

)
P-

va
lu

ef

Li
fe

tim
e 

 O
A

Td  u
pt

ak
e

  N
o

26
18

78
8 

(3
0.

1)
16

3 
(2

0.
69

)
62

5 
(7

9.
31

)
0.

41
0

  Y
es

18
30

 (6
9.

9)
40

5 
(2

2.
13

)
14

25
 (7

7.
87

)
Li

fe
tim

e 
se

lf-
re

po
rte

d 
su

ic
id

e 
at

te
m

pt
  N

o
26

11
15

99
 (6

1.
2)

23
4 

(1
4.

63
)

13
65

 (8
5.

37
)

 <
 0.

00
1

  Y
es

10
12

 (3
8.

8)
33

0 
(3

2.
61

)
68

2 
(6

7.
39

)
Ev

er
 a

dm
itt

ed
 to

  C
D

D
RC

e

  N
o

23
97

95
0 

(3
9.

6)
18

0 
(1

8.
95

)
77

0 
(8

1.
05

)
0.

00
3

  Y
es

14
47

 (6
0.

4)
34

8 
(2

4.
05

)
10

99
 (7

5.
95

)
H

IV
 se

ro
-s

ta
tu

s
  N

eg
at

iv
e

26
18

25
26

 (9
6.

5)
52

8 
(2

0.
90

)
19

98
 (7

9.
10

)
 <

 0.
00

1
  P

os
iti

ve
92

 (3
.5

)
40

 (4
3.

48
)

52
 (5

6.
52

)

a  LM
: l

as
t m

on
th

, b L1
2M

: l
as

t 1
2 

m
on

th
s, 

c L3
M

: l
as

t 3
 m

on
th

s, 
d O

AT
: o

pi
oi

d 
ag

on
ist

 tr
ea

tm
en

t, 
e C

om
pu

ls
or

y 
dr

ug
 d

et
en

tio
n 

an
d 

re
ha

bi
lit

at
io

n 
ce

nt
er

s, 
f P-

va
lu

es
 a

re
 b

as
ed

 o
n 

ch
i s

qu
ar

e 
te

sts
 fo

r c
at

eg
or

ic
al

 v
ar

ia
bl

es
 a

nd
 in

de
pe

nd
en

t t
-te

st 
fo

r c
on

tin
uo

us
 v

ar
ia

bl
es



International Journal of Mental Health and Addiction 

1 3

Lifetime Non‑fatal Overdose Prevalence

Overall, lifetime non-fatal overdose prevalence was 21.7% (95% CI: 20.1–23.3). However, 
it varied across the studied cities, ranging from 1.0% in the northern city of Sari to 50.2% 
in the western city of Khorramabad (Fig. 1).

Factors Associated with Lifetime Non‑fatal Overdose

Table  2 shows the bivariable  and multivariable association between different individual 
and structural determinants and lifetime non-fatal overdose. In the multivariable regres-
sion model, being older (aOR = 1.02; 95% CI: 1.00–1.03), being men (aOR = 2.62; 95% 
CI: 1.05–6.53), history of homelessness (aOR = 1.39; 95% CI: 1.10–1.76), younger age of 
injection initiation (aOR = 2.26; 95% CI: 1.33–3.84), recent history of stimulant injection 
(aOR = 1.74; 95% CI: 1.34–2.26), recent history of benzodiazepine use in last 12 months 
(aOR = 2.72; 95% CI:1.32–5.57), history of suicide attempts (aOR = 3.04; 95% CI: 
2.39–3.85) and HIV sero-positivity (aOR = 2.10: 95% CI: 1.23–3.55), were positively asso-
ciated with increased odds of lifetime history of non-fatal overdose (Table 2).

Discussion

We investigated the prevalence of non-fatal overdose among PWID in Iran and examined 
the associated factors using data from a recent national survey. Our findings revealed that 
approximately one-quarter of PWID reported experiencing a non-fatal overdose at least 
once in their lifetime. Notably, factors associated with a higher adjusted odds of lifetime 
overdose included older age, being men, history of homelessness, younger age at injection 
drug use initiation, recent stimulant injection, recent benzodiazepine use, a lifetime suicide 
attempt and HIV sero-positivity.

We observed that the prevalence of non-fatal overdose among PWID in Iran was lower 
than estimates from similar settings, such as Lebanon, where 44.8% of the 382 PWID 
recruited in Beirut between 2014 and 2015 reported ever experiencing an overdose, as well 
as existing global pooled estimates of 41.5% lifetime overdose prevalence among PWID 
(Colledge et al., 2019). These differences in prevalence estimates highlight the importance 
of considering contextual factors and variations in sampling approaches when interpret-
ing and comparing findings across the studies. Our national estimated lifetime prevalence 
of non-fatal overdose (21.7%) was also lower than findings from two previous small-scale 
studies conducted in Iran. For instance, a study among PWID in Tehran (central north) 
reported a 38% self-reported overdose prevalence during the previous six months (Noroozi 
et al., 2020), while another study focusing on 272 PWID in Saveh (southwest) found a 54% 
overdose prevalence during the previous three months (Armoon et al., 2022). It is impor-
tant to note that these differences in prevalence could be attributed to the small sample 
sizes of these previous studies, which often recruited highly marginalized and homeless 
PWID from a few selected hotspots. Furthermore, the prevalence of overdose in our study 
exhibited a wide range, with estimates below 5.0% in three Northern cities (Mashhad, Sari, 
and Tabriz) and exceeding 40% in the cities of Kerman and Khorramabad. These findings 
are consistent with the spatial distribution of drug-related fatal overdose in Iran. The dis-
parities in socio-economic development metrics (Rostami et al., 2018, 2023) and the acces-
sibility of OAT across different cities in the country (Mehrabi et al., 2022; Nakhaeizadeh 
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Table 2  Bivariable and multivariable logistic regression of correlates of non-fatal overdose among people 
who inject drugs in Iran, 2020

Variables Crude OR (95% CI) P-value Adjusted OR (95% CI)f P-value

Overall
  Age (year) 1.01 (1.00–1.02) 0.004 1.02 (1.01–1.03) 0.001
  Gender
    Women Ref Ref
    Men 1.64 (0.90–2.98) 0.102 2.62 (1.05–6.53) 0.038
  Education
    < High school Ref
    ≥ High school 1.25 (1.02–1.52) 0.025
  Employment
    Unemployed Ref
    Full-time 1.32 (0.59–2.92) 0.488
    Part-time 1.68 (0.78–3.60) 0.177
  Income (LM)a

    < 170 USD (< 2 million Tomans) Ref
    ≥ 170 USD (≥ 2 million Tomans) 0.77 (0.55–1.09) 0.145
  History of homelessness
    Never Ref Ref Ref
    Ever 2.15 (1.76–2.63)  < 0.001 1.39 (1.10–1.76) 0.005
  History of incarceration
    Never Ref
    Ever 1.83 (1.48–2.26)  < 0.001
  Food security (L12M)b

    Insecure Ref
    Secure 0.63 (0.43–0.91) 0.015
  Age of injection initiation
    ≥ 18 Ref
    < 18 2.34 (1.52–3.60)  < 0.001 2.26 (1.33–3.84) 0.003

Duration of injection (year) 1.02 (1.01–1.03)  < 0.001
  Frequency of injection (L3M)c

    < Daily Ref
    ≥ Daily 1.00 (0.83–1.21) 0.942
  Opioid injection (L12M)
    No Ref
    Yes 0.95 (0.71–1.29) 0.784
  Stimulant injection (L12M)
    No Ref Ref
    Yes 2.20 (1.75–2.78)  < 0.001 1.74 (1.34–2.26)  < 0.001
  Benzodiazepine use (L12M)
    No Ref Ref
    Yes 3.75 (2.58–5.45)  < 0.001 2.72 (1.32–5.57) 0.006
  Public injecting (L12M)
    No Ref
    Yes 1.63 (1.29–2.06)  < 0.001
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et  al., 2020) may help explain these variations. Regardless of these city-level variations, 
efforts to expand country-wide access to the life-saving drug of naloxone (Miller et  al., 
2022; Moustaqim-Barrette et al., 2021), which is currently only available in hospitals and 
emergency care settings in Iran (Mehrpour, 2019), are crucial in reducing the incidence of 
overdose among PWID.

Our study also identified several individual-level risk factors of overdose among PWID 
in Iran. Younger age at injection initiation, being men, stimulant injection, and non-pre-
scribed benzodiazepine use were all associated with higher odds of non-fatal overdose. 
Younger age at drug use onset has been shown to increase the risk of overdose due to a 
number of factors, such as limited and underdeveloped knowledge of harm reduction meas-
ures and safer substance use practices, greater susceptibility to peer influence and devel-
oping risky drug-using identities, and increased likelihood of polysubstance use (Guise 
et al., 2017; Lyons et al., 2019; Noroozi et al., 2020). It is therefore, crucial to consider 
scaling up early preventative interventions, such as school-based drug awareness programs, 
which are currently lacking in the educational curricula in Iran. Furthermore, while it is 
well-established that overdose experiences are gendered, with men being more commonly 
represented in overdose statistics in Iran (Khodabandeh, 2013; Rostami et al., 2018) and 
elsewhere (Butelman et al., 2023; Harris, 2023) due to a combination of behavioural and 
socio-structural factors (Van Draanen et al., 2020; Collins et al., 2019), it is important not 
to misinterpret the low sample size of women in our study as indicative of a low risk of 
overdose among women who inject drugs. This is especially crucial in the conservative 
context of Iran, where stigmatizing attitudes towards women who use drugs are prevalent, 
and where women are less connected to substance use services compared to men (Khoei 
et al., 2019; Karamouzian et al., 2017; Alammehrjerdi et al., 2016). Additionally, the posi-
tive association of using non-opioids and overdose among a predominantly opioid using 
group of PWID (i.e., ~ 90% had recently injected opioids) is of significant concern. While 

a LM: last month, bL12M: last 12 months, cL3M: last 3 months, dOAT: opioid agonist treatment, eCompul-
sory drug detention and rehabilitation centers, fFinal multivariable model was run on 2202 observations

Table 2  (continued)

Variables Crude OR (95% CI) P-value Adjusted OR (95% CI)f P-value

  Injecting alone (L12M)
    No Ref
    Yes 1.60 (1.15–2.23) 0.005
  Lifetime  OATd uptake
    No Ref
    Yes 1.08 (0.88–1.33) 0.410
  Lifetime self-reported suicide attempt
    No Ref Ref
    Yes 2.82 (2.33–3.41)  < 0.001 3.04 (2.39–3.85)  < 0.001
  Ever admitted to  CDDRCe

    No Ref
    Yes 1.35 (1.10–1.65) 0.003
  HIV sero-status
    Negative Ref Ref
    Positive 2.91 (1.90–4.44)  < 0.001 2.10 (1.23–3.55) 0.006
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these findings are in line with a considerable body of evidence on polysubstance use and 
increased risk of overdose among people with opioid use disorders (Crummy et al., 2020; 
Jones et al., 2012; Karamouzian et al., 2022, 2024; Kerr et al., 2007), they also emphasize 
the diversities among PWID and their substance use profiles, as well as their unmet needs 
within the opioid-centric framework of harm reduction and treatment interventions in Iran 
(Alammehrjerdi et al., 2018; Massah & Moradi, 2018).

Our findings also revealed several socio-structural factors, such as homelessness, mental 
health comorbidities, and HIV seropositivity that increased the odds of overdose among 
PWID. The significance of addressing upstream and structural factors, such as homeless-
ness and barriers to accessing comprehensive mental health care among PWID, as met-
rics for reducing substance use harms, is well-documented and cannot be underestimated 
(Fine et al., 2022; Kerman et al., 2023; Otachi et al., 2023). Expanding affordable hous-
ing programs and integrating low-barrier mental health services into existing harm reduc-
tion efforts in Iran could create a supportive environment for PWID, potentially reducing 
their risk of overdose by providing housing stability, reducing the likelihood of engaging 
in high-risk behaviours, such as public injection, and addressing their underlying mental 
health challenges (Fereidouni et al., 2014; Khezri et al., 2022a, b). The association between 
HIV and overdose among PWID is however, more complex and could be attributed to a 
combination of biological (e.g., underlying HIV-related comorbidities, abnormal liver and 
pulmonary function), behavioural (e.g., drug use and other risk-taking behaviours), as well 
as structural and environmental factors (e.g., access to OAT, socio-economic marginaliza-
tion) (Green et al., 2012; Van Draanen et al., 2020, 2023). Collectively, our findings under-
scores the heterogeneous nature of PWID’s drug using patterns, with diverse mental, phys-
ical, and socio-structural needs that should be considered in substance use-related overdose 
prevention and treatment policy developments in Iran.

In our bivariable analysis, we observed that a lifetime history of admission to CDDRC 
was associated with a history of overdose among PWID in Iran. This association may stem 
from the increased risk of relapse and overdose experienced by PWID upon release from 
coerced treatment within CDDRC, as they encounter challenges related to the loss of drug 
tolerance and re-integration into their resource-limited and marginalized environments. 
However, it is important to note that this association did not hold in the multivariable anal-
ysis after adjustment for potential confounders, including homelessness and public drug 
injection. Therefore, further in-depth investigations of this association are needed in lon-
gitudinal cohort studies to address potential temporality bias commonly observed in BBSS 
surveys. These studies can help determine whether admission to CDDRC independently 
increases the risk of overdose among PWID upon release, or if the increased risk is pri-
marily due to the disadvantaged socio-economic backgrounds of individuals admitted to 
CDDRC in Iran (e.g., unstable housing, severe SUD, and engagement in public drug injec-
tion), collectively elevating their overall risk of drug overdose (Amin-Esmaeili et al., 2016; 
Eskandarieh et al., 2014; Nakhaee et al., 2024). Nonetheless, the effectiveness of CDDRC 
is questionable, as indicated by a systematic review of nine quantitative studies (n = 10,699 
PWUD) showing that compulsory treatment did not lead to improved outcomes, with 78% 
of the studies suggesting potential harms and increased recidivism after discharge (Werb 
et al., 2016). In a more recent study in Iran, 1,083 adult male PWUD with SUD who were 
admitted to a CDDRC for three months were followed up for a year. After 12 months post-
discharge, only 2.6% were abstinent, while 42.1% had been rearrested and readmitted to the 
CDDRC (Nakhaee et al., 2024). Altogether, these studies point to the limited efficacy and 
potential drawbacks of compulsory treatment approaches in addressing SUD and reducing 
harms among PWID in Iran.
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Adopting a holistic approach to addressing drug overdose among PWID in Iran is essen-
tial. This approach should target root causes, such as homelessness and public drug use, 
which are exacerbated by economic challenges like inflation, unaffordability, unemploy-
ment, and a lack of affordable housing (Amin-Esmaeili et al., 2016; Karimian et al., 2017; 
Van Draanen et al., 2020). Additionally, an effective response to overdoses among PWID 
in Iran requires comprehensive, human-rights-based harm reduction interventions. These 
may include the introduction of take-home naloxone programs, establishment of safer con-
sumption sites, and improved access to low-barrier harm reduction services for socio-eco-
nomically marginalized PWID. Indeed, overcoming barriers to treatment uptake is vital for 
bringing about meaningful change and providing support for PWID, especially consider-
ing that approximately one-third of Iranian PWID who frequently use opioids have never 
accessed OAT (Mehrabi et al., 2022).

Limitations

We acknowledge the limitations of our study which are common among cross-sectional 
surveys of PWID. First, the data was obtained through face-to-face interviews, which could 
be influenced by social desirability, reporting, and recall biases. Second, despite our efforts 
to recruit PWID from various regions, our sample may not fully represent the entire PWID 
population in the country. In particular, our study only included a small percentage of 
women, so our findings do not provide a comprehensive understanding of overdose and its 
associated factors among women who inject drugs in Iran. Third, we did not measure the 
number of times people have experienced overdoses. Lastly, our data collection was cross-
sectional, preventing us from inferring causality.

Conclusion

Our study sheds light on the prevalence of non-fatal overdose among PWID in Iran and 
showed that about one out of four PWID had ever experienced a non-fatal overdose in their 
lifetime. Our findings underscore the importance of expanding naloxone access and imple-
menting overdose prevention interventions, tailored to socio-economically marginalized 
PWID. Addressing upstream factors like homelessness, structural vulnerabilities, and com-
prehensive mental health support is crucial to reduce the burden of overdose among PWID 
in Iran. Moreover, our findings cast doubt on the effectiveness of compulsory treatment 
approaches in Iran, emphasizing the need for a holistic approach that addresses root causes 
of substance-related harms, adopts human-rights-based strategies, and helps overcome the 
barriers to OAT uptake among PWID.
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