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Abstract
Background: Substance abuse has significant health impacts on families and society as a whole. 
We aimed to provide detailed prevalence estimates of substance abuse among the Azar Cohort 
Study respondents in Tabriz, Iran.
Methods: Data on 15 006 participants of Azar Cohort Study were analyzed. The variables 
included tobacco smoking, alcohol use, drug abuse, and socio-demographic characteristics. 
The prevalence of substance abuse (with a 95% confidence interval) was calculated using the 
direct standardization method.
Results: Overall, 9.3% and 6.2% of the participants were regular and heavy cigarette smokers, 
respectively. Also, 1.9% and 2.1% of participants reported a history of using illicit drugs 
and alcohol, respectively. Substance abuse was more prevalent among males than females. 
Substance abuse varied significantly with age and socioeconomic variables. 
Conclusion: We identified specific demographic and socioeconomic groups with a higher 
prevalence of all studied behaviors. Such high-risk groups should be targeted when designing 
substance abuse prevention programs.
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ARTICLE INFO

Short Communication

Introduction
As one of the world’s most serious health concerns,1 
substance abuse has major health impacts on addicts, 
their families, and society as a whole.2 According to the 
World Health Organization (WHO), smoking is the 
world’s second-leading cause of mortality,3 and alcohol 
use increases the risk of physical and mental disorders. 
Alcohol use also contributes to a variety of cancer-related 
mortalities and morbidities.4,5 

Tobacco and its derivatives are anticipated to kill 
more than six million individuals annually worldwide. 
Cigarette smoking is also expected to cause more than 8 
million deaths yearly by 2030.6 Smoking is responsible for 
approximately 4% and 13% of years of living with disability 
in developed and developing countries, respectively.7 As 
half of all tobacco-associated deaths occur in middle-
aged adults (35-61 years old), it can reduce the life 
expectancy of those in this age range by 20 to 25 years.8 
A dose-response relationship between alcohol intake and 
23 cancer types has been discovered; with an increase in 
alcohol use, a rise occurs in the risk of oral, pharyngeal, 
esophageal, colorectal, laryngeal, and breast cancers.9 On 
the other hand, drug abuse can lead to schizophrenia, 
psychosis, heart disease, asthma, pneumonia, and 
cognitive impairment.10,11

The prevalence of smoking is roughly 22% worldwide12 
and 17.4% in Iran.13,14 According to global data, the 

prevalence of drug abuse is rising, particularly in low and 
middle-income countries15 like Iran. Based on a recent 
Iranian study, 11.9% of the adult population reported 
taking illicit drugs at least once in their life.14

In a previous study conducted by Zahirian et al, the 
prevalence of smoking among PERSIAN cohort study 
participants was 16.1%.16 In another Iranian study, the 
prevalence of smoking, alcohol use, and drug abuse 
were 14%, 9%, and 11%, respectively.14 In these studies, 
the participants were categorized into a maximum 
of three groups: smokers, non-smokers, and former 
smokers. Moreover, alcohol and drug abusers provided 
information about their history of usage only with yes/
no questions, representing a source of unclarity about the 
exact prevalence of the behaviors in the Iranian setting. 
Therefore, more detailed prevalence estimates of smoking, 
alcohol use, and drug abuse seem necessary. Also, little 
evidence exists about substance abuse at the community 
level based on cohort studies. Our aim in the present study 
was to report detailed prevalence estimates of smoking, 
alcohol use, and drug abuse among the respondents of the 
Azar Cohort Study in Tabriz, Iran.

Materials and Methods
Study setting
The Azar Cohort Study is a part of the PERSIAN (the 
Prospective Epidemiological Research Studies in Iran) 
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cohort study, which examines the risk factors of common 
non-communicable diseases among Iranian adults. In 
2014, the Azar Cohort Study was established in Shabestar, 
a county in the East Azerbaijan province of Iran. The 
region covers an area of 2,630 km2, and its climate is 
influenced by its proximity to Lake Urmia. Its population 
is 124 499, with 48.5% residing in urban areas. Most of 
the population (68%) is aged between 15 and 64 years. 
Everyone is registered with the family physician (general 
practitioner) program. Individuals from 35 to 70 years 
of age were invited to participate in this study with the 
following inclusion criteria: permanent residence in 
the Shabestar district for at least nine months, written 
informed consent, and having at least one Azeri parent. 
The participants diagnosed with a disabling psychiatric 
and physical disorder were excluded from the study.14,17,18 
In the present paper, we used data on 15,006 eligible 
participants of the Azar Cohort Study.

Measures
Tobacco smoking scale
The tobacco smoking scale included five items: 1) If the 
respondents reported never smoking or smoking less than 
100 cigarettes in their lifetime, they were defined as “non-
smokers”; 2) If they reported that in their lifetime, they 
have either smoked more than 100 cigarettes or smoked 
one or more cigarettes a day, but have not smoked for at 
least one year, they were defined as “cigarette ex-smokers”; 
3) If they reported that they currently smoke one or more 
cigarettes per day, they were defined as “regular cigarette 
smokers”; 4) If they announced that they currently smoke 
20 and more cigarettes per day, they were defined as 
“heavy cigarette smokers”; 5) If they reported using other 
types of tobacco (such as pipe, hookah, etc) at least once a 
week, they were defined as “other types of tobacco users.”

Alcohol use scale
A five-item scale was also used to assess alcohol use: 1) 
If respondents reported having never consumed alcohol 
in their lifetime, they were classified as “non-drinkers”; 
2) If they noted to have consumed alcohol once/twice 
or less than 100 mL in their lifetime, they were defined 
as “experienced (1-2 times)”; 3) If they reported having 
consumed alcohol only for a limited period for treatment, 
they were defined as “limited time (for treatment)”; 4) 
If they reported that they had consumed alcohol more 
than twice in the past, and do not consume it currently, 
they were defined as “ex-drinkers”; 5) If they announced 
to have consumed alcohol recently (within 30 days), and 
more than twice in their lifetime, they were defined as 
“drinkers.”

Drug abuse scale
This scale comprised three items: 1) If respondents 
noted to have never used illicit drug (such as heroin, 
amphetamines, barbiturates, cannabis, cocaine, 
hallucinogens, and opioids), they were classified as “non-

drug abusers”; 2) If they reported having used illicit 
drugs once or twice in their lifetime, they were defined as 
“experienced (1-2 times)”; 3) If they reported having used 
the illicit drug more than twice in their lifetime, they were 
classified as “drug abusers.” 

Socioeconomic status
The participants’ socioeconomic status (SES) was defined 
based on job categories, educational level, and household 
assets using principal component analysis (PCA). SES was 
classified into very high, high, middle, low, and very low, 
based on a quintuple of the obtained scores.18

Statistical analysis
Data are reported as frequency (percent). Due to the 
difference in the number of men and women, and the 
difference in the prevalence of substance abuse between 
the genders, the prevalence of substance abuse (with 
a 95% confidence interval) for the entire sample was 
calculated using the direct standardization method. The 
chi-squared test was used to assess the factors associated 
with substance abuse. Statistical analysis was performed 
using IBM SPSS Statistics for Windows version 21.0 (IBM 
Inc., Armonk, NY, USA), and statistical significance was 
set at 0.05, a priori.

Results 
Out of 15 006 participants, 6,712 (44.7%) were males. 
Table 1 shows the frequency of substance abuse by gender. 
As depicted, 9.3% and 6.2% of the participants were 
regular and heavy cigarette smokers, respectively. Also, 
1.9% and 2.1% of participants were illicit drug users and 
alcohol drinkers, respectively. Substance abuse was more 
prevalent among males than females. 

Table 2 shows differences in smoking status by 
the demographic and socioeconomic features of the 
respondents. Results showed significant differences in 
tobacco smoking by all the studied variables. 

Table 3 elucidates differences in alcohol use and drug 
abuse by the demographic and socioeconomic features 
of the participants. As shown in the table, significant 
differences were found in both variables by all demographic 
and socioeconomic variables.

The results of Tables 2 and 3 indicate that tobacco 
smoking, alcohol use, and drug use strongly correlated 
with each other. A total of 11.6% of heavy smokers 
consumed alcohol, compared to only 0.3% of non-
smokers. Also, in contrast to only 0.1% of non-smokers, 
14.9% of heavy smokers used illicit drugs. Moreover, 
24.4% of alcohol users also abused drugs, whereas drug 
abuse in non-alcohol users was only 0.4%.

Discussion
In the present study, detailed prevalence estimates were 
provided for smoking, alcohol use, and drug abuse among 
the respondents of the Azar Cohort Study. The highest 
standardized prevalence rate was for regular cigarette 
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Table 1. Prevalence of smoking, alcohol use, and drug abuse by gender (n = 15006).

Stages Male n (%) Female n (%) Total n (%) Total standardized prevalence % (95% CI)

Tobacco smoking

Non-smoker 3205 (47.8) 8196 (98.8) 11401 (76.0) 73.2 (72.6-73.9)

Cigarette ex-smoker 1208 (18.0) 38 (0.5) 1246 (8.3) 9.2 (8.8-9.7)

Cigarette regular smoker 1217 (18.1) 32 (0.4) 1249 (8.3) 9.3 (8.8-9.7)

Heavy cigarette smoker 823 (12.3) 7 (0.1) 830 (5.5) 6.2 (5.8-6.6)

Using other type tobacco 259 (3.9) 21 (0.3) 280 (1.9) 2.1 (1.9-2.3)

Total 6712 (44.7) 8294 (55.3) 15006 (100.0) 100.0 (-)

Alcohol use

Non-drinker 5320 (79.3) 8267 (99.7) 13587 (90.5) 89.5 (89.0-89.9)

Experienced (1-2 time) 1059 (15.8) 19 (0.2) 1078 (7.2) 8.0 (7.6-8.4)

Limited time (for treatment) 14 (0.2) 2 (0.0) 16 (0.1) 0.1 (0.07-0.2)

Exdrinker 39 (0.6) 3 (0.0) 42 (0.3) 0.3 (0.2-0.4)

Drinker 280 (4.2) 3 (0.0) 283 (1.9) 2.1 (1.9-2.3)

Drug abuse

Non-drug abusers 6355 (94.7) 8292 (100.0) 14647 (97.6) 97.3 (97.1-97.6)

Experienced 104 (1.5) 0 (0.0) 104 (0.7) 0.8 (0.7-0. 9)

Drug abusers 253 (3.8) 2 (0.0) 255 (1.7) 1.9 (1.7-2.1)

CI, confidence interval.

Table 2. Differences in tobacco smoking bydemographic and socio-economic status of the Azar cohort participants (n = 15006)

Characteristics
Tobacco Smoking

Nonsmoker Cigarette ex-smoker Cigarette regular smoker Heavy cigarette smoker Using other type tobacco P value

Gender

Male (6712) 47.8 18.0 18.1 12.3 3.9  < 0.001

Female (8294) 98.8 0.5 0.4 0.1 0.3

Age

35-39 (2606) 78.8 3.2 10.5 4.1 3.5  < 0.001

40-44 (2651) 80.3 4.6 8.1 4.7 2.2

45-49 (2682) 76.6 7.3 8.7 6.1 1.2

50-54 (2448) 70.8 11.5 8.8 8.0 0.9

55-59 (2084) 72.8 11.2 8.5 6.3 1.2

60-64 (1525) 75.1 12.7 5.9 4.3 1.9

65-70 (1101) 76.1 12.6 5.1 4.0 2.2

Socio-economic status

Very low (2852) 81.9 6.2 6.1 4.7 1.1  < 0.001

Low (2876) 77.4 7.5 7.4 6.4 1.3

Middle (2919) 73.9 8.8 9.1 6.3 1.9

High (3000) 73.6 9.3 9.4 5.6 2.1

Very high (3264) 72.0 10.2 10.2 4.6 3.0

Alcohol use

Non-drinker 97.9 76.1 67.3 54.9 63.9  < 0.001

Experienced 1.7 16.6 26.7 32.2 29.3

Limited time 0.1 0.4 0.1 0.1 0.4

Ex-drinker 0.1 0.6 0.7 1.2 1.4

Drinker 0.3 6.3 5.2 11.6 5.0

Drug abuse

Non-drug abusers 99.8 96.4 90.5 80.8 95.7  < 0.001

Experienced 0.1 1.4 2.6 4.2 2.5

Drug abusers 0.1 2.2 6.9 14.9 1.8
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smoking, and the lowest was for drug abuse.
The standardized prevalence of regular and heavy 

cigarette smoking in the present study was 9.3% and 6.2%, 
respectively. These results are similar to those reported 
by Zahirian et al16 and Moradinazar et al,14 whose study 
populations were similar in terms of age group (35-70 
years). In the Global Burden of Disease (GBD) study 
conducted by Peacock et al in 2015, the worldwide 
prevalence of daily smoking among adults (over 15 years 
of age) was roughly 15.2%19; this figure excluded non-
daily smokers and ex-smokers.

The standardized prevalence of drug abuse and alcohol 
use in the present study was 1.9% and 2.1%, respectively—
lower than the figures reported by Moradinazar et al 
(11.9% for drug abuse and 9% for alcohol use).14 In their 
study, Moradinazar et al classified those who have used 
drugs and alcohol more than once in their lifetime as drug 
and alcohol users, generating remarkably high prevalence 
rates for these behaviors. Also, the worldwide prevalence 
of alcohol use (in the last 30 days) among adults (over 15 
years old) is estimated at 18.4%.19 In general, alcohol is 
consumed less in Iran than in Western countries due to 
legal restrictions and religious prohibition.

According to the results of our study, all three risky 
behaviors were generally more common among men than 
women, which is consistent with the results of previous 
national and international studies.8,20,21

Our study observed a significant difference in smoking, 
alcohol use, and drug abuse by age. The prevalence of 

regular cigarette smoking decreased with age. Heavy 
cigarette smoking peaked in the 45–60 age group. We 
also found the prevalence of ex-smokers to rise with age, 
meaning that people quit when aging, possibly due to being 
diagnosed with various diseases.22 In contrast, Zahirian et 
al found that the prevalence of smoking increased with 
age.16 Pedro et al delineated a similar pattern; the highest 
smoking prevalence in both genders was in people 55–64 
years of age.23

According to our results, the prevalence of alcohol use 
increased with age, peaking among those aged 65–70 
years. According to the results of a national epidemiologic 
survey on alcohol and its related factors in the United 
States, the increasing trend of alcohol use in the ≥ 65 
age group had a higher speed than those in the younger 
age groups.24 In this American survey, the rising trend 
in alcohol use among older adults was remarkable and 
unprecedented compared with the results of previous 
surveys. According to previous studies, the pattern of 
alcohol use in older adults is such that they use alcohol 
more often but in lower amounts than younger people.25 
According to the study conducted by Calvo et al, alcohol 
use peaks at the age of 60 and then decreases with age, 
with this decrease gaining speed at older ages. Regarding 
the differences between countries in the trends of alcohol 
use, cultural values related to alcohol use, gender, and 
religion have been shown to play a stronger role than the 
level of development and the price of alcohol.26

In the present study, the highest prevalence of drug 

Table 3. Differences in alcohol use and drug abuse by demographic and socio-economic status of the Azar cohort participants (n = 15006) 

Characteristics
Alcohol use Drug abuse

Non-drinker Experienced Limited time Ex-drinker Drinker P value Non-drug abusers Experienced Drug abusers P value

Gender

Male 79.3 15.8 0.2 0.6 4.2 < 0.001 94.7 1.5 3.8 < 0.001

Female 99.7 0.2 0.0 0.0 0.0 100.0 0.0 0.0

Age

35-39 88.3 9.6 0.1 0.2 1.8 < 0.001 97.8 0.6 1.6 0.026

40-44 90.9 7.6 0.2 0.3 1.1 98.1 0.4 1.5

45-49 90.8 7.0 0.1 0.3 1.9 97.4 0.9 1.8

50-54 90.4 6.6 0.2 0.4 2.4 97.1 0.6 2.3

55-59 90.9 7.2 0.0 0.2 1.7 97.2 1.1 1.8

60-64 91.5 5.8 0.0 0.4 2.4 97.5 0.7 1.8

65-70 92.7 4.5 0.1 0.1 2.6 98.5 0.8 0.6

Socio-economic status

Very low 95.2 3.9 0.0 0.2 0.6 < 0.001 98.1 0.5 1.4 < 0.001

Low 91.4 6.5 0.1 0.4 1.6 98.0 0.5 1.5

Middle 89.1 8.1 0.1 0.1 2.5 96.5 1.2 2.3

High 89.2 8.4 0.1 0.4 1.9 97.1 0.9 1.9

Very high 87.0 9.6 0.2 0.3 2.8 98.1 0.4 1.5

Drug abuse

Non-drug abusers 99.3 84.1 100.0 88.1 67.8 < 0.001 - - - -

Experienced 0.2 4.5 0.0 0.0 7.8 - - -

Drug abusers 0.4 11.3 0.0 11.9 24.4 - - -
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abuse was among the age group of 50–54, falling to the 
minimum rate in the 65–70 age group. Similar to our 
findings, a study conducted in Hong Kong showed that 
drug abuse peaked in middle-aged individuals and then 
declined after the age of 60.27

We found significant differences in smoking, alcohol 
use, and drug abuse by SES. The prevalence of regular 
smoking and alcohol use was higher in the middle and 
upper socioeconomic classes, possibly due to the price of 
alcoholic beverages and cigarettes.28 Glei and Weinstein 
also showed that income reduction could decrease 
substance abuse, and alcohol use might decrease during 
a downturn.29 According to Calvo et al, older adults who 
live in more developed countries with lower alcohol prices 
tend to use more alcohol at the age of 50 compared with 
those in less developed countries with higher alcohol 
prices.26 In contrast, Lawana and Booysen, in a study in 
South Africa, showed that alcohol use was higher among 
lower socioeconomic classes.30

We found that the prevalence of drug abuse was at its 
highest in the middle socioeconomic class. Since higher 
education positively correlates with higher income and 
social status, drug abuse among more educated people is 
usually lower than in less educated people.27 Moradinazar 
et al found more drug abuse in lower socioeconomic 
classes.14 Similarly, Pedro et al23 found a significant 
relationship between smoking and low education 
and income.

Our study observed a significant relationship between 
smoking and alcohol, smoking and drug abuse, and 
alcohol and drug abuse. About 11.6% of those who 
were smokers also consumed alcohol. About 15% of the 
smokers were also drug abusers, and 24.4% of those who 
consumed alcohol also used drugs. These findings are 
consistent with those reported in other studies. In the 
study conducted by Britton et al on smokers aged 18–64 
years, those who consumed more alcohol were 2.94 times 
more likely to smoke compared with those who did not 
consume alcohol.31 In their study, smokers had a higher 
rate of alcohol use than non-smokers. Smith et al. also 
found associations between smoking and alcohol use.32

The strengths of the present study were the large sample 
size and high accuracy in data classification. However, 
there were some limitations. Self-reporting of data may 
have resulted in recall bias. Also, the age range of our 
participants was 35–70, which limits the comparison of 
our results with those of studies conducted on subjects 
aged above 15 years.

Conclusion
With a high level of accuracy in data classification, our 
study delineated the exact prevalence of the three risky 
behaviors in a large sample of the Iranian population. The 
prevalence of these behaviors was higher in men than 
women. We identified demographic and socioeconomic 
groups with a higher prevalence of all studied behaviors. 
Such high-risk groups should be targeted when designing 

substance abuse prevention programs. We also identified 
associations between the three risky behaviors, which 
shows the importance of simultaneously acting to 
minimize all three high-risk behaviors. Our results 
have implications for policy-makers wishing to design 
substance abuse prevention and cessation measures.
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