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Abstract
Background: The Islamic Republic of Iran is a majority Muslim country, with a culturally low acceptance of high-risk 
behaviours.
Aims: To investigate co-occurrence of risk behaviours in the Iranian general population.
Methods: This was a cross-sectional study. Data were obtained from a random subsample of 3508 participants in the 
Iranian Mental Health Survey conducted in 2011 who completed a self-administered questionnaire about risk behaviours. 
The latent class analysis was performed on 7 behaviours consisting of cigarette smoking, alcohol consumption, opium 
use, use of other illicit drugs, having multiple sexual partners, imprisonment, and running away from home. Unordered 
multinomial logistic regression was performed to examine characteristics of participants in the latent classes. 
Results: In the past 12 months, the rates of cigarette smoking, alcohol consumption, opium use, and use of other illicit 
drugs were 19.4%, 6.3%, 4.4%, and 4.2%, respectively. Three classes were identified: 1, a large class with low prevalence of 
risk behaviours [89.2%; 95% confidence interval (CI): 88.2–90.2%]; 2, high prevalence of all risk behaviours except drug use 
(6.1%; 95% CI: 5.3–6.9%); and 3, high prevalence of all risk behaviours (4.7%; 95% CI: 4.1–5.5%). Men and individuals with 
psychiatric disorders were over-represented in both classes 2 and 3. 
Conclusion: Alcohol consumers and opium users were at risk of other risky behaviours. 
Keywords: epidemiology, latent class analysis, comorbidity, opioid-related disorders, cannabis.
Citation: Amin-Esmaeili M; Baheshmat S; Tarrahi MJ; Motevalian SA; Sharifi V; Hajebi A; et al. Assessing risk behaviours in the Iranian general 
population: results from the Iranian Mental Health Survey. East Mediterr Health J. 2021;27(10):953–961. https://doi.org/10.26719/emhj.21.029
Received: 02/06/20; accepted: 26/05/21
Copyright © World Health Organization (WHO) 2021. Open Access. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO license 
(https://creativecommons.org/licenses/by-nc-sa/3.0/igo)

Introduction
Illicit drug use generally occurs with other risk behav-
iours and together, they contribute to several medical 
and psychological morbidities (1,2), socioeconomic ad��-
versity (3), and even a high rate of mortality (4). The Is��-
lamic Republic of Iran has a Muslim majority population. 
Consumption of alcohol and extramarital sexual relation-
ships are culturally unacceptable for most of the popu-
lation and illegal. While opium has been the main drug 
of use in the country for decades, the use of other illicit 
drugs is stigmatized (5). Nevertheless, the use of synthet��-
ic drugs in the country has been on the rise (6). 

Few epidemiological studies have investigated the 
prevalence and correlates of high-risk behaviours in the 
Islamic Republic of Iran, and these studies have focused 
on a specific population at a provincial level. For instance, 
several studies have investigated high-risk behaviours 
among university students, and 2.5–7.7% of the students 
were assigned to a high-risk group with a high probability 
of illicit drug use (7,8). To the best of our knowledge, there 
has been no national epidemiological assessment of risk 

behaviours in the general Iranian population. Improving 
estimates of these behaviours in the population and 
their correlation patterns has important implications 
for identifying at-risk population groups and improving 
targeted preventive and healthcare policies for those who 
are most at risk.  

One of the major challenges in estimating the 
prevalence of risk behaviours in population surveys is 
the respondents’ reluctance to disclose these behaviours 
because of stigma, social-desirability response bias, and 
in some cases, concerns regarding the legal ramifications 
of such disclosures. In the past research, several 
approaches have been used to improve reporting of high-
risk behaviours in population surveys (9). One of the 
methods attempted to improve respondents’ privacy by 
administering self-report questionnaires that allowed 
the respondents to answer sensitive questions without 
disclosing their responses to the interviewer (10). 

In the current study, we aimed to describe the 
prevalence of risk behaviours in the general population 
using data drawn from the Iranian Mental Health Survey 
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(IranMHS) (11). More specifically, we aimed to identify 
the most at-risk groups using latent class analysis (LCA). 
This method was applied in prior research for defining 
patterns of substance use and other risk behaviours in 
several national surveys in the United States of America 
(12) and the United Kingdom of Great Britain and 
Northern Ireland (13) as well as in the Iranian high school 
and university students (11). We aimed to classify the 
Iranian general population according to the pattern of 
7 risk behaviours by LCA and to characterize the classes 
with regard to other variables. 

Methods
Study design and population
Data on risk behaviours were derived from a random 
subsample of the IranMHS. IranMHS was conducted in 
2011 on a representative sample of the Iranian population 
aged 15–64 years. The primary aim of the IranMHS was 
to assess the prevalence of psychiatric disorders, out-
patient and inpatient service utilization, and the cost of 
mental illnesses among Iranians aged 15–64 years. The 
details of the design and protocol of the survey are pub-
lished elsewhere (14). 

Measurements
Data on sociodemographic characteristics and psychi-
atric diagnoses were collected through face-to-face in-
terviews. Psychiatric diagnoses were ascertained using 
Composite International Diagnosis Interview version 
2.1, CIDI 2.1, a structured diagnostic interview based on 
Diagnostic and Statistical Manual, 4th edition (15). Sev��-
eral psychiatric disorders were assessed in the IranMHS: 
major depressive disorder, dysthymia, bipolar I disorder, 
panic disorder (with and without agoraphobia), agora-
phobia without panic, obsessive–compulsive disorder, 
social phobia, post-traumatic stress disorder, and alcohol 
and other substance use  disorders. The life-threaten-
ing events were drawn from screening questions of the 
post-traumatic disorder section (K section) of Composite 
International Diagnostic Interview 2.1, which provides 
a comprehensive list of stressful life events. The partic-
ipants were asked if they had a life-threatening stressful 
event in their lifetime and whether the stress was sus-
tained in the 12 months prior to the interviews.  

Data collection
All questions were answered using paper and pencil. 
Along with data collected through face-to-face interviews 
to assess psychiatric disorders in this national survey, a 
self-administered questionnaire for risk behaviours was 
randomly administered to half of the respondents, with 
a response rate of 76%. This questionnaire included: fre-
quency of cigarette smoking; alcohol consumption; use 
of opium or sukhteh (opium dross), shireh (condensed 
extract of opium dross), heroin or crack of heroin (16), 
cannabis, methamphetamine, ecstasy, methylphenidate 
without a prescription, medicinal opioids without a pre-
scription (methadone/buprenorphine, tramadol, codeine 

preparations), and benzodiazepines without a prescrip-
tion; number of sexual partners in the past 12 months; 
and history of imprisonment and running away from 
home. 

The self-administered questionnaire was placed in the 
middle of the interview package. The interviewers helped 
respondents with a low level of education to read the 
questions but were not allowed to see their responses. For 
those who were illiterate, the questions were answered 
through an interview.  The participants were instructed 
to put the completed questionnaires into a ballot-type 
box. Interviewers assured the respondents that the box 
would be sent directly to the survey headquarters and 
that the interviewer would not know their responses. 
After recruiting all participants in each province, the 
closed boxes were sent to the survey centre and opened 
by the supervisors. The self-report questionnaires did 
not include the name and identity of the respondents 
and were linked to the main survey only through an 
alphanumeric code. The survey protocol was approved 
by the Ethics Committee of Tehran University of Medical 
Sciences (no. IR.TUMS.REC.1394.1900). All ethical issues 
including obtaining informed consent and establishing 
confidentiality during the interview were considered 
carefully by the research team. 

Statistical analysis
We calculated prevalence estimates and 95% confidence 
intervals (Cis) for use of substances and other risk behav-
iours. The prevalence of risk behaviours was estimated 
using the same survey weight utilized in the IranMHS 
(14). It was a joint product of the inverse probability of 
unit selection into the sample (w1), nonresponse weights 
(w2), and post-stratification weights (w3). We used LCA 
to categorize individuals into distinct classes based on 
their responses to questions regarding the 7 risk behav-
iours: (1) smoking a cigarette at least once a month in the 
past 12 months; (2) alcohol consumption in the past 12 
months; (3) opium use in the past 12 months; (4) use of 
any other illicit drugs in the past 12 months, including 
cannabis, shireh, heroin or crack of heroin, methamphet-
amine, and ecstasy; (5) having > 1 sexual partner in the 
past 12 months; (6) imprisonment; and (7) running away 
from home. Since opium has traditionally been used in 
the Islamic Republic of Iran for centuries and is consid-
ered to have a low-risk profile and less stigma than other 
illicit drugs (17), we separated opium use from other illicit 
drugs for this analysis.  

The LCA model produced 2 sets of parameters: (1) 
prevalence of latent classes in the population; and (2) 
item response probabilities for each class, which was the 
likelihood of particular responses to particular questions, 
conditional to membership in a specific latent class. We 
ran the model with 15 000 iterations and 100 repetitions 
for each analysis to ensure reliability of the results. The 
Bayesian Information Criterion (BIC) and the Akaike’s 
Information Criterion (AIC) were used to identify the 
model with the best fit. Interpretability and parsimony 
were also considered in the choice of model. After selecting 
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the final model, the probability of class membership 
was regressed on demographic characteristics, stressful 
life-threatening events, and diagnosis of psychiatric 
disorders to identify the correlates of risk behaviour in 
this population. Odds ratios and 95% CIs were calculated 
compared to a baseline class generated through LCA. All 
analyses were performed using R programming language 
version 2.14.2 and STAT version 15 (Stata Corp., College 
Station, Texas, United States of America). 

For the estimation of latent class and latent class 
regression models, we used the polytomous variable LCA 
package of R statistical programming (18). For comparison 
of classes in the LCA model, class membership was 
considered as a nominal variable. An unordered 
multinomial logistic regression was performed to 
determine the correlates of membership to each of the 3 
classes. In this regression model, the low-risk class was 
considered as the reference group. 

Results
A total of 3508 individuals (1546 male and 1962 female) 
completed the self-report questionnaire, with a response 
rate of 76.7%. The mean (standard deviation) age of the 
participants was 32.78 (11.90) years. The majority were 
married (70%) and lived in urban areas (55.9%). Only 7.3% 
of the respondents were illiterate. 

The prevalence of risk behaviours according to the 
self-administered questionnaire are presented in Table 
1. Prevalence of cigarette smoking, alcohol consumption, 
and opium use at least once in the past 12 months was 
19.4%, 6.3%, and 4.4%, respectively. Use of other illicit 
drugs, mainly consisting of opioids other than opium and 
cannabis, was reported by 4.2% of the participants. There 
was no significant difference in reporting substance 
use among those who completed the questionnaire 
themselves and those whose questionnaire was 
completed or seen by the interviewer. There was a large 
overlap between the use of opium and its derivatives, 
alcohol, and other illicit drugs (Figure 1). The prevalence 
of having > 1 sexual partner in the past 12 months was 
4.0%, lifetime imprisonment was 3% and lifetime running 
away from home was 2.5% (Table 1).

Table 2 presents the fit indices for the 1- to 6-class 
LCA models. The 3-class model had the smallest values 
of AIC and BIC and provided an interpretable model. 
Table 3 presents the probability of the risk behaviours 
for participants assigned to each of the 3 classes. Class 1 
comprised 89.2% of the sample, followed by 6.1% in class 
2 and 4.7% in class 3. Class 1 had the lowest probability 
for all risk behaviours and was labelled the low-risk class. 
Individuals in class 2 showed a high probability for all 
risk behaviours except for the use of opium and other 
illicit drugs. The main substance used in this class was 
alcohol. As such, this class was labelled non-drug-using 
high-risk class. Class 3 consisted of individuals with a 
high probability of all 7 high-risk behaviours and was 
labelled the high-risk class. 

Compared to participants in class 1, those in class 2 
were more likely to be male, have a psychiatric disorder, 
and be exposed to stressful life-threatening events, but 
less likely to belong to a high socioeconomic group (Table 
4). Compared to participants in class 1, those in class 3 
were more likely to be male, older, and have a psychiatric 
disorder, but less likely to have higher education. 

Discussion
We estimated risk behaviours in the Iranian population 
using a self-administered measure and explored patterns 
of risk behaviours using the LCA method. Opioids were 
the most common illicit drugs used and opium was the 
most commonly used illicit opioid. A 3-class model was 
found to provide the best fit for describing patterns of 
risk behaviours. Our findings suggest that ~89% of the 
population could be classified as low risk. Other than 
smoking cigarettes, the prevalence of the risk behaviours 
was close to zero in this class. The analyses identified 2 
high-risk groups. (1) The non-drug-using high risk class 
had substantial prevalence of almost all risk behaviours, 
except use of opium and other illicit drugs. Alcohol con-
sumption was also prevalent in this class. (2) The high-
risk class comprised participants with a high prevalence 
of all risk behaviours, especially opium and illicit drug 
use. The 2 high-risk groups were distinguishable by 
their use of opium and other illicit drugs. However, both 
groups did not differ substantially for other risk behav-
iours. 

Although several studies have investigated the 
pattern of substance use and risk behaviours, there 
were inconsistencies in the risk behaviours of interest 
among the studies. Smoking, binge drinking, illicit drug 
or polysubstance use, emotional distress, unhealthy diet, 
lack of appropriate physical activity, and insufficient sleep, 
all together or in groups, were considered as high-risk 
behaviours in different studies (19–21). The inconsistency 
between the target population and the risk behaviours of 
interest makes it difficult to compare the results of the 
current study with past research. Most of the available 
research with the same methodology has been conducted 
in western countries that have different legal, social and 
cultural perspectives regarding alcohol and marijuana 
use. Most studies that have applied the LCA method to 
classify individuals based on their risk behaviours have 
focused on substance use. In most of these studies, 
a large class of individuals with a low prevalence of 
substance use and a small group of polydrug users were 
identified (13,19,21,22). Similar to the current study, < 5% 
of the participants in a national survey of secondary 
school students had multiple risk behaviours including 
polydrug use and emotional distress (21). Another LCA 
based on a large number of adolescents from 25 European 
countries identified 4 substance use classes: a large group 
of nonusers, 2 groups of alcohol and concurrent alcohol 
and marijuana users, and a small group of polysubstance 
users (22). Similarly, a study of British adults identified 
3 latent classes: a large class with no polydrug use, and 
2 small groups with moderate and high prevalence of 
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polydrug use (13). The probability of smoking, hazardous 
alcohol consumption, and mental health problems was 
higher in the latter 2 groups.

One of the different findings in our study compared 
with others around the world was that alcohol consumers 

were not classified in the large low-risk class, and 
presented with a high rate of other risky behaviours. This 
may have been due to the cultural and legal prohibitions 
against consumption of alcohol, making it similar to 
other illicit substances in the Islamic Republic of Iran. 
These associations are concerning given the recent 
reports showing a rise in alcohol consumption and its 
associated health consequences in this population (23).

Our study showed that those who engaged in risk 
behaviours were more likely men and had higher odds 
of psychiatric disorders. More than 90% of the high-
risk class were male, and nearly 60% of them had been 
diagnosed with ≥ 1 psychiatric disorder in the past 12 
months. A review of epidemiological studies in the Islamic 
Republic of Iran showed that cigarette smoking, alcohol 
consumption and illicit drug use were significantly more 
common in men than women (24). The strong association 
of psychiatric disorders with high-risk behaviours has 
also been noted previously (25).    

It is noteworthy that opium use, which has traditionally 
been used for centuries in the Islamic Republic of Iran 
(26), was associated with the high-risk class. It suggests 
a new pattern of opium consumption, which appeared in 
combination with other risk behaviours including other 
illicit drug use. Earlier research has suggested lower 
social stigma, lower rate of criminal justice involvement, 
and psychiatric illness in those who use opium compared 
to other illicit drugs (5). However, there is some evidence 
that this pattern may be changing. Recent studies 
from some Iranian provinces have identified a higher 
crime rate and prevalence of psychiatric comorbidity 
in occasional opium users as well as individuals with 
opium dependence, compared to the non-opium-using 
population (27). Our findings suggest an increase in 
polysubstance use among Iranian opium users, which 
echoes evidence of the increasing trend of polydrug use 
in other countries (28,29).

Some people had a high probability of certain risk 
behaviours that could put them at a greater risk of 
negative health consequences. Multiple sexual partners 
in combination with other risk behaviours, such as 
stimulant drug use, could increase the risk of unsafe 

Figure 1 Venn diagram of substance use in the past 12 months

Opium

59 (1.4%)

67 (1.8%)

13 (0.6%)

13 (0.4%)

31 (0.9%)

21 (0.8%)

120 (4.7%)

Other illicit 
drugs 

Alcohol

Table 2 Summary of fit indices for the LCA model with 1 to 6 
classes

Model No. of 
parameters

Log 
likelihood

BIC AIC

1-class 7 -4438.6 8934.4 8891.3

2-class 15 -3822.1 7766.6 7674.2

3-class 23 -3779.1 7745.9 7604.1

4-class 31 -3766.3 7785.6 7594.6

5-class 39 -3755.9 7828.7 7588.3

6-class 47 -3752.8 7899.3 7599.4
AIC = Akaike’s Information Criterion; BIC = Bayesian Information Criterion; LCA = latent 
class analysis.

Table 3 Prevalence of risk behaviour classes and probability of observed risk behaviours conditional on class membership in the 
Iranian general population aged 15–64 years

Class 1
(low risk)

Class 2
(non-drug-using high risk)

Class 3
(high risk)

Class prevalence 0.892 0.061 0.047

Smoking at least once a month in past 12 months 0.0532 0.4381 0.7777

Alcohol consumption, past 12 months 0.0081 0.3304 0.2609

Opium use, past 12 months 0.0061 0.0543 0.7323

Any illicit drug use, other than opiuma, past 12 months 0.0046 0.0000 0.6991

> 1 sexual partner, past 12 months 0.0093 0.1564 0.1596

Imprisonment during lifetime 0.0040 0.1507 0.2600

Running away from home during lifetime 0.0073 0.1036 0.1280
The variables with a high prevalence in each class are shown in bold. 
aIncludes cannabis, shireh (condensed extract of opium dross), heroin or crack of heroin, methamphetamine, ecstasy.
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sex and sexually transmitted diseases. The association 
between illicit drug use, high-risk sexual behaviours, 
and sexually transmitted and blood-borne infections 
in Iranian drug users is well documented (2,30,31). The 
substantial percentage of the general population in either 
of 2 high-risk groups raises the necessity of providing 
population-wide preventive interventions (32), as well as 
screening and therapeutic measures for the population 
with treatment needs (33). 

This study was the first Iranian national study to 
classify individuals according to their substance use 
and other risk behaviours. A limitation of our study was 
the cultural barrier in asking such sensitive questions, 
especially on sexual relationships. Although we used a 
self-administered questionnaire to assist the reporting of 
risk behaviours, social and cultural barriers in responding 
to sensitive questions, especially regarding sexual 
behaviour, remained a limitation of our study. We also 
sought to reduce the impact of such barriers by limiting 
the number of questions regarding sexual partners and 
placing this question at the end of the questionnaire. 

However, future innovative methods are needed to 
improve recording these highly sensitive behaviours. 
Expansion of mHealth, triangulation of different data 
collection methods, and unintrusive means of assessing 
risk behaviours may provide new avenues for such 
assessments (34). 

Conclusion 
The present study revealed that the majority of the pop-
ulation did not report high-risk behaviours. However, in 
the minority, most of the risk behaviours occurred to-
gether. Both alcohol consumption and opium use place 
individuals in this community at elevated risk for other 
risky behaviours. A substantial percentage of the gener-
al population was classified into either of the 2 high-risk 
groups, which raises the necessity of providing popula-
tion-wide preventive interventions as well as screening 
and therapeutic measures for the population with treat-
ment needs. All high-risk behaviours should be addressed 
in primary prevention efforts. 
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Évaluation des comportements à risque dans la population générale iranienne : 
résultats de l’enquête iranienne sur la santé mentale
Résumé
Contexte : La République islamique d’Iran est un pays majoritairement musulman, où les comportements à haut 
risque sont culturellement peu acceptés.
Objectifs : Étudier la co-occurrence des comportements à risque dans la population générale iranienne.
Méthodes : Il s’agissait d'une étude transversale. Les données ont été obtenues auprès d'un sous-échantillon aléatoire 
de 3508 participants à l'enquête iranienne sur la santé mentale menée en 2011 qui ont rempli un questionnaire 
d'autoévaluation sur les comportements à risque. L'analyse en classes latentes a été effectuée sur sept types de 
comportement, à savoir la consommation de cigarettes, d'alcool, d'opium et d'autres drogues illicites, les rapports 
sexuels avec des partenaires multiples, l'emprisonnement et les fugues. Une régression logistique multinomiale non 
ordonnée a été réalisée pour examiner les caractéristiques des participants dans les classes latentes. 
Résultats : Au cours des 12 derniers mois, les taux de tabagisme par cigarette, de consommation d'alcool, d'opium et 
d'autres drogues illicites étaient respectivement de 19,4 %, 6,3 %, 4,4 % et 4,2 %. Trois classes ont été identifiées : 1) une 
grande classe caractérisée par une faible prévalence des comportements à risque [89,2 % ; intervalle de confiance (IC) 
à 95 % : 88,2-90,2 %] ; 2) une prévalence élevée de tous les comportements à risque, à l'exception de la consommation 
de drogues (6,1 % ; IC à 95 % : 5,3-6,9 %) ; et 3) une prévalence élevée de tous les comportements à risque (4,7 % ; IC à 
95 % : 4,1-5,5 %). Les hommes et les personnes présentant des troubles psychiatriques étaient surreprésentés dans les 
classes 2 et 3. 
Conclusion : Les consommateurs d’alcool et d’opium étaient exposés à d’autres comportements à risque. 
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تقييم السلوكيات الخطرة لدى عموم السكان في إيران: نتائج مستقاة من دراسة استقصائية عن الصحة النفسية في 
جمهورية إيران الإسلامية

معصومه أمین إسماعیلی، شهاب باحشمت، محمدجواد طراحی، سید عباس متولیان، ونداد شریفی، أحمد حاجبی، رامین مجتبایی، آفرین رحیمی 
موقر

الخلاصة
الخلفية: جمهورية إيران الإسلامية بلد ذو أغلبية مسلمة، وقبوله منخفض للسلوكيات الشديدة الخطورة بحكم خلفيته الثقافية.

الأهداف: هدفت هذه الدراسة الى استقصاء حدوث السلوكيات الخطرة بين عموم السكان الإيرانيني.
طُرق البحث: تُعَد هذه الدراسة دراسة مقطعية. وجُعت البيانات من عينة فرعية عشوائية ضمت 3508 مشاركا في استقصاء الصحة النفسية في 
إيران الذي أُجري في عام 2011، حيث استكمل المشاركون استبيانًا بأنفسهم عن السلوكيات الخطرة. وأُجري تحليل الفئة الكامنة على 7 سلوكيات 
تتمثل في تدخين السجائر، وتعاطي الكحول، وتعاطي الأفيون، وتعاطي مخدرات غير مشروعة أخرى، ووجود شركاء جنسيني متعددين، والسجن، 

م لدراسة سمات المشاركين في الفئات الكامنة.  والهروب من المنزل. وأُجري تحليل انحدار لوجستي متعدد الحدود غير مُنظَّ
السجائر، وتعاطي الكحول، وتعاطي الأفيون، وتعاطي مخدرات غير مشروعة أخرى 19.4% و6.3% و%4.4  بلغت معدلات تدخين  النتائج: 
دت ثلاث فئات: 1( فئة كبيرة ذات معدل انتشار منخفض للسلوكيات الخطرة ]89.2%؛  و4.2% على التوالي خلال الاثتني عشر شهرًا الماضية. وحُدِّ
فاصل ثقة 95%: 88.2–90.2%[؛ 2( معدل انتشار مرتفع لجميع السلوكيات الخطرة ما عدا تعاطي المخدرات )6.1%؛ فاصل ثقة %95: -5.3
6.9%(؛ 3( معدل انتشار مرتفع لجميع السلوكيات الخطرة )4.7%؛ فاصل ثقة 95%: 4.1-5.5%(. وكان الرجال والأفراد المصابون باضطرابات 

نفسية ممثَّلين تمثلًي زائدًا في الفئتيْ الثانية والثالثة. 
ضون لسلوكيات أخرى محفوفة بالمخاطر.  الاستنتاجات: المتعاطون للكحول والأفيون مُعرَّ
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