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Abstract

Background: Cigarette smoking is as the leading cause of cancer mortality and other chronic diseases in males
worldwide. The prevalence of cigarette smoking is different across and within countries by age, education level,
occupation, and so on. This study aimed to determine the prevalence of cigarette smoking and its relationship
with individuals’ demographic factors and BMI in adolescent men living in Tehran, Iran. Materials and Methods:
This study involved secondary analysis of the ‘Urban Health Equity Assessment and Response Tool-2’ survey
conducted in Tehran, Iran, among men aged 20+, 2011-2012. Using a multistage sampling method, 45,990 men
were included in the study. The cigarette smoking status, BMI and demographic factors measured through
a self-administered questionnaire. Chi-square, t-test, and logistic regression model were used to examine the
relationships between the independents variables and cigarette smoking behavior, using SPSS software version
21. Results: In the total of 45,990 men, the overall prevalence of cigarette smoking was 14.6 % (CI 95%: 14.29-
14.94). Age (OR=0.96; CI 95 %:0.94-0.98), house ownership (OR=0.68; CI 95%: 0.64-0.72), job status (OR=0.60;
CI 95%: 0.46-0.86), marital status (OR=0.42; CI 95%: 0.39-0.47) and educational levels (OR=0.50; CI95%:
0.45-0.54) were associated with the prevalence of cigarette smoking. However, associations with BMI, family size,
residency years, and district were not statistically significant. Conclusions: Given the relatively high prevalence
of cigarette smoking in the study population, policy interventions are required to address this major public
health issue, with a focus on the population demographic influences.
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Introduction

Before the beginning of widespread tobacco production
and use in the late 19th century, the prevalence of non-
communicable diseases (NCDs) such as cardiovascular
diseases, cancers, chronic respiratory diseases and diabetes
was low. But they are now disproportionately affect
low- and middle-income countries, where almost three-
quarters of NCD deaths (28 million) occur (World Health
Organization, 2013). While metabolic/physiological risk
factors (e.g. high blood pressure) increase the risks of
NCDs, modifiable behavioral risk factors such as tobacco
use, physical inactivity, the harmful use of alcohol and
unhealthy diet all increase the risk of dying from NCDs.
Tobacco smoking alone causes around six million deaths
per year (including deaths due to exposure to second-
hand smoke), and is projected to kill eight million people
a year by 2030 (World Health Organization, 2015). It
is now the leading cause of cancer mortality and other

chronic diseases in males worldwide (Islami et al., 2015;
Takakura, 2015). Smoking is one of the main risk factor
for lung cancer, stroke, heart disease, chronic respiratory
disease, and diabetes (Al-Zalabani et al., 2015).

Overall, although different countries are at different
stages of their tobacco epidemic, smoking prevalence is
increasing across the world, with an estimate smoking
prevalence of 51.1% among men and 7.9% among
women aged 15 years and over as of 2015 (World Health
Organization, 2015). Low- and middle-income countries
are mostly in the earlier stages, with smoking prevalence
increasing, therefore the proportion of tobacco-attributable
deaths in those countries is expected to increase (Ayers et
al.,2012). Cigarette smoking is reported to be the number-
one risk factor that is attributed to more than four of five
cases of lung cancer (Mendez et al.,2013; Xie etal.,2014).

Men are more likely to smoke cigarette than women
in all communities, most possibly because of their
working conditions or emotional status, and are thus
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more susceptible to smoke-related illnesses (Al-Naggar
et al., 2014; Zhang et al., 2015). However, there is a
considerable discrepancy in the prevalence of cigarette
smoking in men across the world (Ng et al., 2014).
Although many developed and high-income countries,
have reported a substantial decrease in the prevalence of
cigarette smoking among the males, the rate is notably
high I low- and middle-income countries (Islami et al.,
2015). For example, in the US context, men are heavier
cigarette smokers (18.8%) than women (14.8%) in 2014
(Agaku et al., 2014). In South Africa, however, cigarette
smoking is reported to be 31.1% in men and 6.4% in
women (World Health Organization, 2015).

The prevalence of cigarette smoking also differs in
Iranian men, and ranges from 6.3% to 38.5% in recent
years. A recent meta-analysis study of Iranian population
shows that the cigarette smoking prevalence was about
19.8% in men (Moosazadeh et al., 2013). Similar srudy
shows that thecigarrete smoking prevalence was 25.70%
(CI95%:23.74-27.66) among men aged 40-64 years old
in Shahroud, Iran (Hamrah et al., 2013).

The prevalence of cigarette smoking is even different
across and within countries by age, education level,
ethnicity and race, socio-economic status, sexual
orientation and so on (Agaku et al., 2014; Garrett et al.,
2013). Yet, our understanding of the possible factors
associated with smoking behavior remains shallow but
it continues to be of critical importance to authorities
towards developing preventive interventions in health
care (Islami et al., 2015).

Previous literature has broadly recognized the role of
age, gender, socio-economic status (i.e. income, education
and employment), culture, demographic factors, and social
determinants of health in male health-related behaviors
such as cigarette smoking (McPherson et al., 2013;
Lindstrom et al., 2014; Alvur et al., 2014). While some
of these factors directly contribute to smoking behavior,
the remaining may only act as a mediate or confounder
factors towards the prevalence of smoking (Honjo
et al., 2006). For example, Giordano and Lindstrom
(2010) found that the prevalence of cigarette smoking
was significantly higher among unemployed men than
employed counterparts. Exiting literature, however, shows
variations in the strength and direction of the associations
between marriage and cigarette smoking behavior.
Although some studies indicate that getting married can
reduce the prevalence of cigarette smoking in men, others
show no reduction in cigarette smoking with marriage
(Giordano and Lindstrom, 2010; Pennanen et al., 2014).

The prevalence of overweight and/or obese is also
increasing in nearly all countries (Jaacks et al., 2015). In
Iran, it is estimated that 10.7% (CI1 95%: 8.8 - 12.5) of men
or people are obese (Rahmani et al., 2015). Researchers
have identified many relevant factors that contribute to
energy imbalance and weight gain. Examples include
genetics, eating habits, place of living, attitudes and
emotions, lifestyle and socio-economic status (Panel,
1998). The evidence also suggest associations between
smoking and lower body weight, and smoking cessation
and weight gain but those studies are predominately based
on data collected in Western communities (Xu et al.,2007).
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It is believed that smoking increases an individual’s
metabolic rate but it reduces the consumption of food
materials. The cigarette smoking is therefore presumed
to correlate with lower BMI. Although, there is some
evidence to support the negative association between
smoking and weight-related outcomes (Schindler-Ruwisch
etal.,2015), some health researchers have not confirmed
any associations between obesity and smoking (Li et
al., 2010). Often, the associations between cigarette
smoking and obesity relies on data obtained from Body
Mass Index (BMI) calculations; however, the likely
trends of obesity have not yet been well-quantified using
measured BMI. To our knowledge, limited investigation
has been conducted using representative data collected in
developing countries.

This study aims to determine the prevalence of
cigarette smoking and its relationship with individuals’
demographic factors and BMI in the adolescent men living
in Tehran, Iran.

Materials and Methods

Data collection

This study involved the secondary analysis of the
‘Urban Health Equity Assessment and Response Tool-
2’ (Urban HEART-2) survey conducted in Tehran, the
capital city of Iran, among men aged 20+,2011-2012. The
pooled data were used to extract data about obesity and
cigarette smoking behavior in adolescent males. The base
cross-sectional study (2011) was initially conducted to
explore the differences in health outcome and well-being
in male population. The study sample included 45,590
men living in 22 districts of Tehran. Using a multistage
sampling method, we first applied stratified sampling and
considered each of the 22 districts as a strata, after which
two hundred blocks were selected randomly from each
district through the cluster sampling method. Subsequent
sampling strategy included random selection of eight
households from each block. All men in each family were
then asked to complete the questionnaire (Asadi-Lari et
al., 2013). This sample size was considered adequate to
produce representative estimates for each district.

Measures

Cigarette-smoking behavior was measured based on
two main questions: a) “have you smoked at least 100
cigarettes in your entire life?” and b) “do you smoke
cigarettes every day, some days, or not at all?. We used
the ‘yes’ and ‘no’responses to these items to distinguish
smokers from nonsmokers. Those who smoked at least five
cigarettes per week were considered as cigarette smokers,
and the remainder was considered as nonsmokers.

Several independent variables including age, marital
status, education, employment status, region, place and
time of residency in the district, height, weight, house
ownership, nationality and family size were used to
determine factors that contributed to smoking behavior.
Data on height and weight were collected to measure
BMI. The researcher used self-reported questions to obtain
information concerning height and weight including a)
how tall are you without shoes?”” and b) “how much do



you weigh without shoes?”.

The World Health Organization BMI classification
system for Asian countries was applied to identify adult
underweight, overweight and obesity (WHO Expert
Consultation, 2004): That is, underweight refers to a
person whose BMI is below 18.5kg/m? normal weight
ranges from 18 to 23kg/m? overweight ranges from 23
to 25kg/m?; and obese refers to a person whose BMI is
above 25kg/m? (Jang et al., 2012).

Ethics approval was granted from the Ethics Committee
at the Shiraz University of Medical Sciences, Iran prior
to the commencement of the data collection. Informed
consent was obtained from all participants.

Data analysis

Data were imported to SPSS software version 21
for statistical analysis. Descriptive statistics, chi-square,
t-test, and logistic regression model were computed.
Logistic regression was used to examine the relationships
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between the independents variables and cigarette smoking
behavior. Multivariate analysis was also employed to
determine whether a potential confounding variable
is associated with the exposure to cigarette smoking.
Kolmogorov-Smirnov statistical test was used to confirm
the normality of the independent, quantitative variables.
QOdds ratio with 95% confidence interval (CI 95%) was
considered for the interpretation of findings. Significance
level was set at p<0.05.

Results

A total of 45,990 men were included in the study.
Mean age, BMI, and family size were 42.72+3.99 years,
25.39+4.08, and 3.99+1.37 persons, respectively. The
majority and minority of the participants were respectively
living in district 18 (N=2403; 5.24%) and district 22
(N=1666; 3.63%). In terms of ethnicity, almost 55.36%
of the men were Fars and 25.38% were Azeri. We found

Table 1. Characteristics of the Smoker and Nonsmoker men in Tehran city.

Characteristics Group Smoker n (%) | Nonsmoker n (%) | P-value | OR crude CI95%
Nationality Iranian 6609(14.62) 38610(85.38) 0.98 0.99 0.80-1.24
Non-Iranian 94(16.64) 548(85.36)
House Ownership No 2640(18.79) 11413(81.21) 0.01 1.58 1.49-1.66
Yes 4075(12.80) 27756(8720)
20-30 891(6.21) 13456(93.79) Base - -
30-40 1398(15.71) 7503(84.29) 0.01 0.35 0.32-0.39
Age 40-50 1838(22.35) 6387(77.65) 0.01 0.23 0.21-0.25
50-60 1547(22.05) 5468(77.95) 0.01 0.23 0.21-0.26
>60 1049(13.98) 6453(86.02) 0.01 041 0.37-0.45
Illiterate 413(17.35) 1967(82.65) Base - -
Primary school 715(18.64) 3120(81.36) 0.19 091 0.80-1.05
Education status Middle school 1187(21.08) 4444(78.92) 0.01 041 0.37.0.44
High school and Diploma 3160(16.14) 16417(83.86) 0.13 1.09 0.98-1.22
Academic 1217(8.51) 13090(91.49) 0.01 2.59 2.01-2.55
Married 5526(18.34) 24610(81.66) Base - -
Marital Status Single 924(6.66) 12949(93.34) 0.01 3.14 2.92-3.38
Widow and divorced 228(20.07) 908(79.93) 0.04 0.89 0.73-0.98
Unemployed 791(14.71) 4587(85.29) Base - -
Student 70(2) 3415(98) 0.01 8.41 6.56-10.78
Job status Retirement 1309(15.90) 6923(84.10) 0.06 091 0.82.1.01
Employment 3423(12.41) 241540(87.59) 0.02 1.22 1.13-1.32
Other 103(11.88) 764(88.12) 0.03 1.28 1.03-1.59
Underweight 144(15.48) 786(84.71) 0.88 0.98 0.81-1.20
BMI Normal 2196(10.34) 19046(89.66) 0.02 1.57 1.39-1.78
Overweight 2390(14.21) 14427(85.79) 0.06 1.09 0.99-1.19
Obese 794(15.29) 4150(84.71) Base - -

Base= Reference group, OR= Odds Ratio; CI= Confidence Interval

Table 2. The Relationships Between Study Quantitative Variables and Cigarette Smoking Status in the Men of

Tehran City
Smokers Nonsmokers
Factors t P-value
Mean SD Mean SD
Age (year) 46.86 13.51 4201 16.86 26.15 0.01
Family size 391 1.28 4 1.38 -4.96 0.01
BMI 25.32 421 2541 4.05 6.22 0.10
Residency years 394 1.23 4.06 1.25 2.12 0.22
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Table 3. Analysis of the Exploratory Factors and the Cigarette Smoking Status in the ?en of Tehran Using

Logistic Regression

Variables Subgroup B* SE** P-value OR adjusted CI %95
Constant - 2.68 0.16 0.01 14.59 -
Family size - -0.15 0.01 0.15 0.98 0.96-1.01
Age (per year ) - -0.01 0.01 0.01 0.96 0.94-0.98
BMI - 0.02 0.01 0.11 1.04 0.97-1.05
House ownership Yes/no -0.37 0.03 0.01 0.68 0.64-0.72
District - 0.01 0.01 0.76 1.01 0.99-1.02

Employment / unemployed -0.51 0.12 0.01 0.60 0.46-0.76
Student/ unemployed -0.20 0.11 0.02 0.81 0.76-0.89
Job Status -
Retirement/ unemployed 093 0.17 0.01 2.54 1.81-3.54
Other/ unemployed 0.06 0.11 0.59 1.06 0.84-1.64
Primary school -0.34 0.07 0.01 0.71 0.62-0.81
. Middle school -0.48 0.06 0.01 0.62 0.55-0.69
Education level - -
High school and diploma -0.70 0.05 0.01 0.50 0.45-0.54
Academic -0.53 0.04 0.01 0.59 0.54-0.63
Married /widow and divorced -0.85 0.05 0.01 0.42 0.39-0.47
Marital Status
Married/ single -0.92 0.09 0.01 0.40 0.33-0.48

*Unstandardized coefficient, **Standard Error

that the overall prevalence of cigarette smoking was
about 14.62 (CI95%: 14.29-14.94) in the men (n=6,723).
The overall prevalence of obesity (BMI>25) was 11.16
% (n=4,899). Other demographic characteristics and the
association between exploratory factors and cigarette
smoking behavior has been shown in Table 1.

Table 1 indicates the findings from bivariate analysis
in that house ownership status, age group, marital
status, education level, and job status associate with the
prevalence of cigarette smoking. However, the associations
between BMI, nationality and cigarette smoking behavior
is not statistically significant. The students had the highest
risk of exposure to cigarette smoking compared to others
groups (OR=8.41).

The characteristics of the quantitative variables and
their relationships with cigarette smoking behavior are
presented in Table 2.

The mean age of the smoker group was higher than
that of the nonsmoker group (46.86 vs.42.01 years). There
was a significant association between age and cigarette
smoking status (p=0.01). The average of family size had a
statistically significant association with cigarette smoking
in the men (p=0.01).The mean residency (p=0.22) and
BMI (p=0.10), however, were not different in the smoker
and nonsmoker groups.

The significant variables (p<0.05) and those close to
significant variables (p<0.2) from the univariate analysis
stage were then included into logistic regression model
in order to assess the simultaneous relationships among
variables. Table 3 depicts the findings of the multivariate
analysis through logistic regression. Collinearity
statistics were checked to determine the existence of
multicollinearity (if two or more independents variables
in a regression model are highly correlated, is accrued
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collinearity). No collineriaty was found among the
independents variables since most of the correlations
were <0.30.

Findings of the logistic regression indicate that BMI
was significantly associated with cigarette smoking
behavior (OR=1.04). Also, there were also statistical
relationships between adolescents’ cigarette smoking
behavior and their age, house ownership, job status,
marital status and qualifications. However, no significant
associations was found between family size or district and
the smoking status.

Discussion

This study aimed to examine the prevalence of cigarette
smoking in male adolescents living in Tehran, and explore
the associations between participants’ demographic
factors, BMI and cigarette-smoking behavior. Our findings
added to a growing body of literature that highlights the
association between demographic factors and cigarette
smoking in men. In the present study, the prevalence of
cigarette smoking was 14.62 (CI95%: 14.29-14.94) in
the men (n=6,723). This rate is slightly lower than those
found in previous research. In a meta-analysis conducted
among Iranian population, Moosazadeh and collaguses
(2013) estimated the prevalence of cigarette smoking to
be around 19.8% in the men. In China, Jiang (2015) found
that the cigarette smoking prevalence is 22.57% among
male (Jiang et al.,2015). Likewise, a Sweden-based study
indicated the smoking prevalence to be 14.9% among men
(Lindstrom, 2010).

Given the cigarette smoking prevalence has slightly
declined amongst men living in Tehran, it is still a high
rate which remains a significant public health concern.
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Our findings indicated that demographic characteristics are
significantly associated with cigarette smoking behavior
in men, as found by previous studies (Jalilian et al.,2015:
Mohsin and Bauman, 2005).

The bivariate analysis in the present study indicated
that demographic variables including age, family size and
BMI were related to cigarette smoking status in the men,
with higher Means in the smokers than in the nonsmokers.
We found that the cigarette smoking prevalence was
21.08% (n=1187) among men with middle school
education and 18.64% (n=715) among those with primary
school education, reflecting the direct relationship between
education level and smoking status. The prevalence of
smoking in the divorced men was higher than those who
were married or single, indicating the relationship between
marital statuses and smoking behavior. Jalilian also
indicated that educational level was the most significant
predicators for cigarette smoking among male students in
Iran; the male students with higher education level had
less probability of smoking (Jalilian et al., 2015).

We also found different associations between the study
demographic factors and cigarette smoking behavior.
According to the logistic regression model, age, BMI,
house ownership, job 1 (employment/unemployed), job
2(student/unemployed), job 3 (retirement/unemployed),
educationl(primary school /illiterate), Education 2 (mid
school/illiterate), education 3 (high school and diploma /
illiterate), education 4 (academic/illiterate), marital status
1 (married /widow and divorced) and marital status 2
(married/single) were associated with cigarette-smoking
behavior in the men, even though variables family size and
district were not statistically associated with smoking in
the multivariate analysis. These findings are in line with
those of previous studies. Lindstrom (2010), for example,
found that daily cigarette smoking was significantly more
in middle-aged men than in younger men (Lindstrom,
2010).

Richter and Leppin (2007) also found that education
was a significant predictor of cigarette smoking among
German male students. Never-married and divorced men
had also a significantly higher prevalence of daily cigarette
smoking than married men. Low socioeconomic status
presumed to be a significant mediator on the association
between marital status and daily cigarette smoking
(Richter and Leppin, 2007).

According to our findings, the Mean differences
in BMI between smokers and nonsmokers was not
statistically significant (OR=1.04, CI95%:0.97-1.05).
Similar studies have found the same results. Schindler-
Ruwisch et al. (2015), for instance, reported that the
Mean BMI for never, intermittent, and daily cigarette
smokers were 26.3,27 .4 and 28.1, respectively, reflecting
that cigarette smokers had BMIs similar to the general
population (Schindler-Ruwisch et al., 2015). Li et al.’s
study (2010) on Mongolian population in China also
did not provide any evidence to support an association
between cigarette smoking and obesity. Only few studies
have found a negative and/or positive association between
BMI and cigarette smoking (Sohn, 2015), reflecting that
future studies could look into the exact mechanisms that
underlie the association between obesity and cigarette
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smoking.

In this study, the difference observed between the
findings obtained from the bivariate analysis and those
of logistic regression (OR crude and OR adjusted) is
most likely because of the role of other confounders. The
major strength of the present study however is its use of
national representativeness of the database in Iran. There
were several limitations associated with this study: a) the
prevalence of obesity and cigarette smoking behavior was
measured based on self-report data which introduce bias;
and b) the study applied a cross-sectional design, in which
both independent variables and cigarette smoking status
were measured simultaneously, meaning that the issue
of temporality was not considered in the examination of
relationships.

Given the relatively high prevalence of cigarette
smoking in the study population, policy interventions are
required to address this major public health issue, with a
focus on the population demographic influences. Effective
tobacco control policies must be implemented or enforced,
especially amongst young people in order to reduce the
prevalence of cigarette smoking and associated risks.
Further research is suggested to identify the protective
mechanisms that influence on the association between
demographic factors and cigarette smoking status. Both
widowed and divorced men seem to be an important
target population for smoking prevention. How specific
demographic factors may be linked to cigarette smoking,
and which mechanisms increase the effectiveness of
smoking prevention, are suggested for future studies.
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