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Abstract

Background and Aims: There is a paucity of data on outcomes of opioid use disorder
(OUD) from low- and middie-income countries. We aimed to investigate the mortality as
well as negative social and health outcomes in a 6-year follow-up study of a cohort of
individuals with opioid use, including those with OUD, in Iran.

Design and setting: Participants with opioid use initially interviewed in late 2011 in the
Iranian National Mental Health Survey (IranMHS)—a household survey of 15-64-year-
old population—were followed-up in early 2018.

Participants: All respondents (n = 236) who had reported use of any opioids at least five
times during the 12-month period prior to the index interview were included in the
study.

Measurements: Composite International Diagnostic Interview (CIDI) version 2.1 was
used for assessment of opioid use and OUD at baseline. Vital status in the follow-up was
ascertained through contact with participants/informants, primarily via telephone calls
and also through the death registration systems. Weighted incidence rates of negative
consequences of opioid use (e.g. incarceration, suicide attempts, violent behavior) were
estimated for those who were interviewed.

Findings: Seven (3.3%) of the 236 participants with opioid use including four (3.1%) of
the 136 with OUD had died by the time of the follow-up interview, resulting in death
rates of 0.49 [95% confidence interval (Cl) = 0.21-1.38] and 0.53 (95% Ci = 0.16-2.62)
per 100 person-years, respectively. Overall, 35.0% of participants with opioid use and
44.0% of those with OUD among the 145 individuals interviewed at follow-up experi-
enced non-fatal serious adverse outcomes.

Conclusions: In Iran, opioid use and opioid use disorder are associated with increased

mortality and other adverse outcomes.

KEYWORDS
Homelessness, incarceration, injuries, mortality, overdose, substance use disorders, suicide attempt,
traffic accident, unemployment, violent behavior
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INTRODUCTION

Opioid use and opioid use disorder (QUD) impact the lives of millions
of people around the world [1, 2]. In 2017, opioids accounted for 66%
of deaths attributed to drug use disorders [2]. Apart from fatality, OUD
is associated with serious adverse health and social outcomes [3-5].

Opioids, and opium, in particular, are the most commonly used
illicit drugs in Iran. It is estimated that 2.2% of the adult general pop-
ulation of Iran meet the criteria for 12-month OUD [é]. The existing
literature on OUD in Iran, as in other low and middie-income coun-
tries (LMIC) is mostly based on cross-sectional studies. The few avail-
able longitudinal studies have been conducted in limited geographical
areas, were almost exclusively based on clinical samples, and focused
on the physical consequences of opioid consumption [7-10].

We used data from a national cross-sectional survey of substance
use and mental disorders, the Iranian Mental Health Survey (IranMHS)
[11] to conduct an exploratory cohort study of mortality and other
adverse outcomes among participants with opioid use and OQUD. We
further compared outcomes in participants with opioid use with and
without OUD.

METHODS
Participants

The baseline data were drawn from the 2011 IranMHS, a national
household survey of 7886 adults aged 15-64 (response rate: 85.7%)
who were interviewed at their homes using the Persian version of
Composite International Diagnostic Interview (CIDI) version 2.1 [12].
The survey was designed to assess the prevalence of psychiatric dis-
orders including OUD based on the Diagnostic and Statistical Manual
of Mental Disorders-Fourth Edition (DSM-IV) criteria. A detailed
description of the IranMHS study protocot [13] and the results for
illicit drug use disorders [6] have been published elsewhere. Six years
after the baseline survey, we attempted to re-contact the 236 partici-
pants who had reported using opioids at least five times over the
12 months prior to the baseline (the screening question of CIDI 2.1
for OUD). Of these, 234 had given us permission to recontact them
for follow-up interviews. The follow-up interviews were conducted
between February 2017 and September 2018.

Study procedure

The protocol for the follow-up study was approved by the ethics com-
mittee of Tehran University of Medical Sciences (No. IR TUMS.VCR.
REC.1396.3303). Access to the eligible participants was primarily
through telephone using their contact information obtained in the
baseline interview. The steps for re-contacting the 234 participants
are presented in Appendix 1. Interviewers were two trained
researchers with a master's degree in psychology. Informed consent
for re-interview was obtained from all interviewees.

Vital status of target participants who could not be reached was
ascertained using the following sources in this order: reports of deaths
from families of the deceased, the death registries from the National
Organization for Civil Registration, and the Ministry of Health. The
death registries contain information on vital status, cause of death,
and the date of death (Figure 1).

Assessments

Baseline information was drawn from IranMHS, We classified opioids
used at baseline into 1) soft opioids, including opium or sukhteh
(opium dross), shireh {the condensed extract of opium dross), and non-
prescribed morphine, methadone, or buprenorphine, and 2) heroin,
including the Iranian “crack” that is a heroin-based narcotic [14]. For
the follow-up study, a short questionnaire was constructed, consisting
of 48 questions regarding current sociodemographic characteristics
and drug use. We also asked about a number of adverse outcomes in
the past six years, including suicide attempts; homelessness (defined
as living on the street for at least one night); arrest or incarceration,
and the number of days spent in prison; any overdose and the serious-
ness of the overdose(s) (i.e. whether it required medical attention or
led to hospital admission); any traffic accident and whether it resulted
in treatment in a medical care setting; any violent behaviors including
self-harm, legal consequences of the violence and whether the victim
needed medical care.

Statistical analysis

Two sets of analyses were conducted. One for mortality {denominator
n = 236), and another for adverse outcomes based on the interviews
(denominator n = 145). For estimating mortality rates, time from base-
line interview to the date of death (for dead persons) or the date of
follow-up interview were computed. The mortality rate was estimated
in total sample and for subgroups based on baseline pattern of QUD.
The Logrank tests were used to compare survival times of different
groups.

For examining interview results, incidence proportions and 95%
confidence intervals of adverse health and social consequences were
estimated separately in four groups: 1) all with opioid use, 2) those
with opioid use not meeting OUD criteria, 3) those with soft opioid
use meeting OUD criteria, 4) those with heroin use meeting OUD
criteria. All participants with heroin use met OUD criteria. Outcomes
were compared among these groups individually and among partici-
pants with vs. without OUD using unadjusted logistic regression
models. Bivariate models were used to evaluate the factors associated
with death and any non-fatal serious outcome. Adjusted odds ratio
for any non-fatal serious outcome was estimated using multivariable
logistic regression model containing all variables examined in the
bivariate analyses.

IranMHS survey weighting elements were used to derive nation-

ally representative estimates [15]. We compared participants who
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were followed up with those lost to follow-up with regard to baseline
demographic characteristics, drug use, and high-risk behaviors. Due to
significant differences between these groups, inverse probability
weights (IPW) for loss to follow-up were computed [16]. These
weights were multiplied by IranMHS survey weights to obtain final
weights. Balance across these two groups with regard to the noted
characteristics improved markedly after application of this combined
weight [17] (Appendix 2). All analyses for follow-up survey were con-
ducted using the combined weight. Analyses of mortality used
I[ranMHS survey weights only.

As the study protocol was not pre-registered, the findings should
be considered exploratory. We followed STROBE cohort guidelines in
this report [18].

RESULTS

Seven (3.3%) of the 236 eligible participants died during the ensuing
six years, including four (3.1%) among the 136 with OUD (Table 1).

| } }

Serlous non-fatal Serious trafflc Serlous violent
overdose In last accldent in last behavior in last
6 years 6 years 6 years
n=9 n=9 n=10

The all-cause mortality rates were 0.49 (95% Cl = 0.21-1.38) per 100
person-years in the whole sample and 0.53 (95%Cl = 0.16-2.62)
among those with OUD. The odds of death was disproportionately
higher in older participants, in ex-married, and in those with low socio-
economic status (Table 2). The causes of death included cardiovascu-
lar diseases (n = 2), suicide (n = 1), accident (n = 1), lung cancer (n = 1),
liver disease (n = 1}, and unknown cause (n = 1).

Of 227 eligible living participants, 145 (63.9%) were successfully
re-interviewed. The average follow-up was 6.5(£0.3) years. Opium
{n = 131) were the most commonly used opioid at baseline, followed
by shireh (n = 28), methadone {n = 19), heroin (n = 12), and morphine
{n = 1). Eighty-two respondents met the criteria for OUD, of whom
70 used soft opioids. All of those who used heroin (n = 12) met the
criteria for OUD.

Any non-fatal serious adverse outcomes during the follow-up
occurred in 44.0% of those with OUD, including incarceration
(29.6%), suicide attempts (14.9%), serious overdose (6.2%), serious
violent behavior (14.0%), homelessness (2.8%), and serious traffic acci-
dent (6.2%) (Table 3). The 27 individuals with a history of
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TABLE 2 Logistic regression analysis results for association of baseline characteristics with major outcomes

Death! (unadjusted logistic regression)

Any non-fatal serious outcome 2
{unadjusted logistic regression)

Any non-fatal serious outcome 2
(Multivariable logistic regression)

(N = 236) (N = 145) (N = 145)

Covariates OR 95% Cl P value OR 95% Cl P value OR 95% Cl P value
Ferale (vs. male) 2.49 0.28-22.35 0413 0.19 0.02-1.98 0.162 0.35 0.03-3.43 0.361
Age 1.08 1.00-1.17 0.030 0.92 0.87-0.97 0. 005 0.96 0.89-1.03 0.275
Current marital status

Single 1 1 1

Married 211 0.22-20.44 0.516 0.29 0.08-1.05 0.059 3.10 0.66-14.78 0.149

Ex-married 2514 1.84-343.51 0.016 0.17 0.02-1.62 0.123 0.97 0.09-10.75 0.979
Year of education 0.91 0.69-1.22 0.540 1.10 0.98-1.23 0.115 1.10 0.95-1.25 0.217
Socio-economic status; n (%)

Low 1 1 1

Moderate 0.10 0.01-0.95 0.045 081 0.28-2.31 0.688 0.14 0.03-0.65 0.013

High 0.40 0.04-3.81 0.422 0.55 0.13-2.37 0.418 022 0.06-0.85 0.029
OUD in L12M 091 0.18-4.60 0.908 3.10 1.24-7.99 0.016 1.09 0.36-3.33 0.877
Heroin use L12M NE 6.60 1.45-30.41 0.015 4.80 0.72-32.02 0.102
Any alcohol use in L12M 1.28 0.21-7.82 0.790 2.50 0.71-9.01 0.150 0.99 0.21-4.67 0.995
Any other illicit drug use 0.70 0.08-6.33 0.746 11.11 2.85-43.25 0.001 15.20 2.81-82.38 0.002

(other than opioids)

Injection in L12M NE 4.10 0.46-36.80 0.203 1.20 0.16-9.16 0.862

Cl: confidence interval; NE: not estimated; L12M: last 12 months; OR: odds ratio; OUD: opioid use disorder.

1The regression model for death were weighted by surveys weights and adjusted for survey design. Models for any non-fatal serious outcome were
additionally weighted by inverse probability weights (IPW) to adjust for loss to follow-up.

?Includes suicide attempt, homelessness, incarceration, serious traffic accident, serious violent behavior, and serious overdose.

The bold numbers represent statistically significant results at the level of 0.05.

incarceration spent a mean of 372.8(+572.4) days in incarceration
(range = 1-1825, median = 20). The 11 individuals with any suicide
attempts made 1.7 (+1.7) attempts on average (median = 1), with a
rate of 2.75 (95% Cl = 1.01-4.50} per 100 person-years, all among
males. From participants with OUD who were employed at the base-
line (n = 49), 20.3% were unemployed at follow-up.

In unadjusted logistic regression, OUD was associated with higher
odds of any non-fatal serious outcome (OR = 3.15, 95% Cl = 1.24-
7.99), any suicide attempts (OR = 16.01, 95% Cl = 1.73-147.88), and
any incarceration (OR =4.26, 95% Cl = 1.06-17.15). Furthermore,
compared to those without OUD, participants with heroin use disor-
der had higher odds of any non-fatal serious negative outcomes
(OR =11.51, 95% Cl =2.31-57.25), suicide attempts (OR = 39.25,
95% Cl = 2.83-544.48), (OR = 15.69, 95%
Cl = 2.35-104.64). Participants with soft opioid use who met criteria
for OUD compared to those who did not meet these criteria, had
higher odds of suicide attempts (OR = 12.11, 95% Cl = 1.25-117.00)
(Table 3).

Non-fatal serious outcomes were associated with younger age
(OR = 0.92, 95% Cl = 0.87-0.97), OUD (OR = 3.10, 95% Cl = 1.24-
7.99), heroin use (OR = 6.60, 95% Cl = 1.45-30.41), and any other
illicit drug use {OR=11.11, 95% Cl=2.85-43.25) in unadjusted
regression models (Table 2). The moderate (OR=0.14, 95%
Cl = 0.03-0.65) and high socio-economic status (OR =0.22, 95%

and incarceration

Cl = 0.06-0.85, p = 0.029) became a significant predictor in the multi-
variable model, and any other illicit drug use (OR =15.20, 95%
Cl = 2.81-82.38) remained significant.

DISCUSSION

To our knowledge, this study is one of the few that followed a repre-
sentative sample of individuals with OUD drawn from the general
population in a LMIC. The study found elevated rates of mortality,
incarceration, and suicide attempts compared to the Iranian general
population, highlighting the health and social consequences of
opioid use.

The mortality rate in this cohort {0.49 per 100 person-years) is 2.9
times higher than the 0.17% mortality rate of general population aged
15-64 in Iran [19). Our estimate is lower than those from a 13-year
follow-up study among 40-75 years old adults with opium use in the
country (1.85 per 100 persons) [20] and the 2.09 per 100 person-
years based on a systematic review among people with regular or
dependent use of heroin and other opioids [21]. The lower rates in our
study could be explained by higher proportion of individuals who used
soft opioids and very low rate of injecting drug use (2.4%).

While the cause of death was suicide only in one case, 9.7% of

the sample reported suicide attempts during follow-up. Globally,
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TABLE 3 Unadjusted logistic regression analyses for the association between patterns of opioid use and outcomes

Heroin use disorder vs. opioid use

Soft opioid use disorder vs. opioid

without OUD use without OUD OUD vs. opioid use without OUD
Outcomes OR (95% Cl) P value OR({95% Cl) P value OR (95% Cl) P value
Death? NE NE 1.09 (0.21-5.56) 0.917 0.91 (0.18-4.60) 0.908
Any non-fatal serious outcome™®  11.51 (2.31-57.25) 0.003 2.42(0.92-6.38) 0.074 3.15(1.24-7.99) 0.016
Suicide attempt 39.25(2.83-544.48) 0.007 12.11(1.25-117.00) 0.031 16.01(1.73-147.88) 0.015
Homelessness 5.57 (0.58-53.80) 0.136 1.33(0.13-13.54) 0.808 2.04(0.28-14.93) 0.480
Incarceration 15.69 (2.35-104.64) 0.005 3.02 (0.73-12.50) 0.125 4.26 (1.06-17.15) 0.042
Traffic accident 1.58 (0.24-10.14) 0.627 1.74 (0.61-4.99) 0.300 1.71 (0.63-4.66) 0.290
Serious traffic accident® NE NE 1.14 (0.14-9.30) 0.904 0.92(0.12-7.40) 0.941
Violent behavior 5.35(0.80-35.58) 0.082 2.96(0.88-9.93) 0.078 3.32(1.01-10.94) 0.048
Serious violent behavior* 6.85 (0.74-63.57) 0.090 1.71(0.27-10.82) 0.563 2.43(0.43-13.76) 0.312
Overdose 1.78 (0.18-17.24) 0.616 2.76(0.55-13.73) 0.213 2.58(0.54-12.18) 0.230
Serious overdose® 4.38 (0.44-43.89) 0.206 1.39 (0.24-8.08) 0711 1.87 (0.35-9.94) 0.457
Unemployment® 3.27(0.41-26.12) 0.258 1.22(0.35-4.33) 0.746 1.50(0.47-4.80) 0.489

Cl: Confidence interval; NE: Not estimated; OR: Odds ratio; OUD: Opioid use disorder.
The regression models for death were weighted by surveys weights and adjusted for survey design. Models for non-fatal outcomes were additionally

weighted by inverse probability weights (IPW) to adjust for loss to follow-up.

2Includes suicide attempt, homelessness, incarceration, serious traffic accident, serious violent behavior, and serious overdose.

STraffic accidents or overdoses resulting in treatment at a clinic.

“Violent behaviors resulting in treatment of the victim or court summons for the perpetrator.

SAssessed among employed individuals at baseline.

The bold numbers represent statistically significant results at the level of 0.05.

higher rates of suicide attempts have been reported among people
with illicit opioid use compared with general population [22]. Our
study results suggest that although suicides are more common among
those with heroin use, they are not uncommon among those with soft
opioid use.

The 21.9% incidence proportion of incarceration is more than
seven-times the lifetime prevalence of incarceration in the Iranian
general population (3.0%) [6]. Globally, criminal involvement is com-
mon among people with opioid use and OUD both globally [22]. Our
findings also indicate the presence of notable rates of criminal activity
and incarceration among those with soft opioid use. Incarceration in
this population may be related to illegal activities to support the
purchase of drugs [23] or use of drugs in public, which, if discovered,
may lead to imprisonment or compulsory treatment in detainment
centers [24].

Serious violent behavior was reported by 11.1% of the sample. A
high rate of violence-related offenses among people with opioid use
has been reported globally [25-27]. Similarly, a review from Iran
found a high prevalence of domestic violence in those with drug use
disorders [28]. The association of opioid use with violence appears to
be complicated, involving biological as well as social and character-
ological factors [29, 30].

Limitations

The limitations of the study should be considered in interpreting the
results. First, we were not able to reach all baseline participants

despite use of multiple follow-up methods. Furthermore, those who
could be followed were significantly different from those who could
not. We attempted to minimize the potential biasing effect of loss
to follow-up by using IPW. Second, the study did not include a
control group, limiting causal inference. Third, classification of
individuals with soft opioids, heroin use and OUD was based on
self-report and open to misclassification. Fourth, reports of some
adverse outcomes may be affected by social desirability bias or
recall bias. Fifth, because of the telephone interview mode, we did
not use a structured interview to ascertain OUD at follow-up. Sixth,
some participants may have had similar adverse experiences before
the baseline, or even before the onset of OUD. Lastly, sample sizes
for subgroups and some of the outcomes were too small to derive
precise estimates.

CONCLUSION

The present study provides a first overview of the medium-term
outcome of opioid use and OUD based on a representative cohort
drawn from the general population of Iran. The lower rates of
adverse health and social outcomes in this sample compared with
studies in other countries may be due to the higher proportion of
individuals using soft opioids. Nevertheless, the markedly higher
prevalence of these adverse outcomes compared to the general
population highlights the persistent need for prevention and treat-
ment of both heroin and soft opioid use to reduce their associated
harms.
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