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Abstract

Background: Smoking is known as a major risk factor for different types of cancer, as well as cardiovascular
disease. Its prevalence is increasing in developing countries. The aims of this study were to determine the
prevalence of smoking and its associated factors among the population aged 40-64 years in the city of Shahroud
which is a representative urban population in Iran. Materials and Methods: A cross-sectional population-based
study with stratified random cluster sampling was conducted in 2009 as the first phase of Shahroud Eye Cohort
Study. Of 6,311 people, 5,190 participated (82.2%). Information about smoking habit was obtained by face-to-
face interview. Results: The overall prevalence of current tobacco smoking was 11.3% (95%CI: 10.5-12.3). It was
significantly higher among males than females (25.7% and 0.71% ,P<0.001). The prevalence of current cigarette
smoking was 10.8% and 1.75% were past smokers. The smoking rate of water-pipe was 0.67% . Unemployed
people smoked more than employed (OR=2.66, 95% CI: 1.38-5.14). Conclusions: The prevalence of smoking is
low in Shahroud compared with other parts of Iran and other countries. Age, sex, job and marital status were
associated with smoking. The low smoking rate among women may be attributed to cultural and social reasons.
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There are about one billion smokers in the world
according to WHO statistics in 2008 (WHO, 2011)
Prevalence of smoking is on the rise in many developing

Introduction

In 2008, Non-Communicable Diseases (NCDs)

was account for 63% of a total of 57 million deaths
globally. Out of the figure, 36 millions were attributed
to cardiovascular diseases, diabetes, cancers and chronic
respiratory diseases (WHO, 2011). Smoking is known as
one of the main risk factors of cardiovascular diseases
(Ezzati et al., 2005; Norum, 2005; WHO, 2011; Eriksen
etal., 2012).

World Health Organization (WHO) has estimated
that about 6 million people die annually from smoking.
If current mortality trends continue, it will rise to more
than 8 million deaths per year by 2030 (WHO, 2011b).
Such deaths are more prevalence in male (15%) than
female (7%) (Al Riyami and Afifi, 2004; Ezzati et al.,
2005). Approximately three-quarters of all these deaths
will happen in developing countries (Gilbert et al., 2004;
Finch et al., 2010).

countries whereas it has been decreasing in most
developed countries (Youssef et al., 2002; Eriksen et al.,
2012) Smoking rate in Western Europe decreased by 26%
from 1990-2009. On the contrast, cigarette smoking has
increased by 57% during the same time in the Middle East
and Africa (Eriksen et al., 2012) A recent cohort study
showed that the relative risk for death from all causes
among current smokers, compared with never smokers,
were 2.80 for male smokers and 2.76 for female smokers
(Thun et al., 2013).

Several studies were conducted to estimate the
prevalence of smoking in Iran (Mohammad et al.,
2001; Sarraf-Zadegan et al., 2004; Fotouhi et al., 2009;
Meysamie et al.,2010; WHO, 2011; 2011b; 2012; CDC,
2012). According to Iranian National Health and Diseases
Survey, the prevalence of smoking has been decreased
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from 14.6% in 1991 to 11.7% in 1999 (Mohammad et
al., 2001). Based on WHO report in the Global Tobacco
Epidemic in 2009 (WHO, 2011b), the prevalence of
current smoking was 11.8% (22.1% among male and 1.3%
among female) for age group 15-64 years in Iran.

Over the past 50 years, the results of cohort studies
showed that middle-aged people with two or more major
risk factors had radically higher risks for cardiovascular
death, myocardial infarction and stroke across their
life. The study reported that decrease in smoking
and cholesterol levels have influenced to decline in
cardiovascular disease rates over the past several decades
and it reflects changes in the prevalence of the risk factors
rather than access to and effects of treatment. Researchers
also found similar trends across all races and age groups
(Berry et al., 2012). It is deemed necessary to have
overview of present situation among this age group to
prevent tobacco-related risks. The aim of this study was to
determine the prevalence of smoking among people aged
40-64 years in the population of Shahroud, Iran. Shahroud
is representative for urban population of Iran.

Materials and Methods

This cross-sectional population-based study is the first
phase of Shahroud Eye Cohort Study. Shahroud has stable
population and good Primary Health Care (PHC) system
for running the prospective study. According to the 2006
census; the population of Shahroud was 133,835. Out of
them, about 28,000 people were aged 40-64.

Target population in this study was Shahroud
inhabitants between the ages of 40 and 64 years. A
multistage stratified cluster sampling method was used
to select randomly the survey sample from the Shahroud
population. Since the population of Shahroud is covered
by 9 health centers in the Iranian Primary Health Care
system, each center was considered as a stratum and the
number of the clusters was calculated proportionate to
the population of each center. The electronic databases of
the health centers provided the sampling frame (complete
listing of all households) for each stratum. Three hundred
clusters were selected, each cluster consisting of sufficient
number of households to provide a total of at least 20
eligible persons. The households were visited based
on a determined plan. The index households for each
cluster were selected randomly. After identification of
the index household in each cluster, the enumeration of
the neighboring households continued from the right side
of that household in the cluster until at least 20 eligible
individuals were found.

The questionnaire was developed and approved for
use by experts. The questionnaire consisted of two parts;
the first part covered the demographic characteristics of
surveyed households (date of birth, gender, marital status,
education and occupation). The second part interviewed
about smoking (status, frequency, type, duration and the
age of starting smoking). The Information about smoking
habit was obtained by a face-to-face interview. This study
data were collected on two types of smoking cigarette and
water-pipe. The protocol of this study which is published
previously (Fotouhi et al., 2013) has been approved by the
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ethics committee of the Shahroud University of Medical
Sciences. Written informed consent was obtained from all
participants.

Data were analyzed using Epi-info, version 7 and
SPSS, version 19.0. Smoking rates are showed with 95%
confidence intervals (Cls) for current smokers; the cluster
sampling design was applied. The means of variables were
presented with standard deviation (SD). Univariate and
multivariate logistic regression were performed to see the
association between smoking and background variables.
Odds ratios (ORs) with 95% confidence intervals (CIs)
were used for comparison, P<0.05 was considered
statistically significant.

Results

Actotal of 6,311 people aged 40-64 years were sampled
in 2009. Among them 5,190 people participated in the
study with a response-rate of 82.24%. The mean age of
the studied population was 50.92 (+6.25) years. Of the
total participants, 26.78% were 45-49 years; 57.36% were
female; 50.00% had primary education; 51.48% were
housekeepers; 92.41% were married.

Table 1 summarizes the current use of cigarette and
water-pipe among interviewed participants. The overall
smoking rate was 11.33% (95%CI: 10.45-12.27), the
rate of prevalence was higher in male 25.70% (95%
CI: 23.74-27.66) than in female 0.71% (95%CI: 0.40-
1.01), (P<0.001). The peaked prevalence of smoking
was observed among unemployed people (41.51%). The
prevalence of current cigarette smoking was 10.79%
(95%CTI: 9.90-11.68), 24.90% (95%CI: 22.97-26.86) for
male and 0.30% (95%CI: 0.11-0.50) among female. The
highest prevalence of current cigarette smoking was in
unemployed respondents (37.74%). The prevalence of
smoking increased from 5.39% in illiterate people to
14.23% in college educated people. In total, the prevalence
of current water-pipe users was 0.67% (95%CI: 0.44-
0.90), male had higher rates of current water-pipe smoking
than female 1.04% (95%CI: 0.63-1.45) versus 0.40%
(95%CI: 0.16-0.63), (P=0.006).

The prevalence of past smokers was 1.75%. It was
significantly higher in male than in female (P<0.001) and
increased with age from 0.52% in the age group of 40-44
to 2.66% in the age group of 60-64 (P=0.005).

The overall mean age of starting to smoke was 25.06
(£10.57) years, 25.84 (£9.25) years in male and 29.33
(£10.63) years in female. Between the ages 40-64 years,
smoking was initiated at similar ages. The mean number
of cigarettes was smoked in a day among current smokers
11.89 (+8.38). The highest number of cigarettes was
smoked by participants aged 55-64, 13.16 (+8.84).
Multivariate logistic regression analysis was used to
determine the association between smoking and sex, age,
education, occupation and marital status. Smoking was
considered as dependent variable. The odds of smoking
among the unemployed were 2.66 times (95%CI 1.38-
5.14) greater than employed peoples. People with college
education had a more than two-fold increase of the odds
of smoking compared to illiterate people (OR=2.40,
95%CI 52-3.76) in univariate logistic regression model,



DOI:http://dx.doi.org/10.7314/APJCP.2013.14.3.1919

Smoking and Associated Factors Among the Population Aged 40-64 in Shahroud, Iran

Table 1. The Prevalence of Current Smoking According to Different Demographic Characteristics in Shahroud,
Iran; 2009

Variables No. Current cigarette Current water- pipe Overall current
smoking (%) smoking (%) smoking (%)
Prevalence (95% CI*) Prevalence (95% CI) Prevalence (95% CI)
Age 40-44 960 7.81 (5.96-9.67) 0.52 (0.07-0.97) 8.23 (6.31-10.15)
45-49 1390 10.36 (8.61-12.12) 0.58 (0.18-0.97) 10.82 (9.05-12.6)
50-54 1285 13.23 (11.37-15.09) 0.62 (0.20-1.05) 13.79 (11.9-15.67)
55-59 954 11.85 (9.68-14.01) 0.84 (0.26-1.41) 12.68 (10.47-14.90)
60-64 601 9.65 (7.33-11.97) 1.00 (0.21-1.78) 10.33 (7.95-12.72)
Gender Female 2977 0.30 (0.11-0..50) 0.40 (0.16-0.65) 0.71 (0.40-1.01)
Male 2213 2490 (22.97-26.82) 1.04 (0.63-1.45) 25.70 (23.74-27.66)
Education Illiterate 427 5.39 (3.36-742) 1.17 (0.004-3.25) 6.57 (4.30-8.84)
Primary school 2595 10.02 (8.71-11.33) 0.81 (0.46-1.16) 10.72 (9.39-12.05)
Guidance 481 13.51 (10.51-16.51) 021 (0.001-0.014) 13.72 (10.70-16.75)
High school 1146 11.78 (9.93-13.63) 0.44 (0.06-0.81) 12.16 (10.33-14.00)
College 541 1423 (11.29-17.17) 0.56 (0.002-0.017) 1442 (11.44-17.40)
Job Employed 1114 19.57 (17.06-22.08) 0.72 (0.22-1.21) 20.14 (17.61-22.68)
Retired 853 20.75 (17.92-23.58) 0.35 (0.11-0.83) 21.00 (18.13-23.84)
Unemployed 53 3774 (24.00-51.47) 3.77 (0.95-13.80) 41.51 (29.04-55.98)
Disabled 45 20.00 (7.61-32.39) 0 20.00 (7.61-32.39)
House keeper 2672 0.26 (0.02-0.43) 045 (0.18-0.72) 0.67 (0.34-1.01)
Others 453 28.70 (24.33-33.06) 221 (0.91-3.50) 30.38 (25.97-34.78)
Marital Status Single 67 8.96 (1.64-16.28) 0 8.96 (1.64-16.28)
Married 4796 1145 (10.51-12.39) 0.63 (0.40-0.85) 11.96 (11.00-12.92)
Widow 291 1.03 (0.34-3.11) 1.72 (0.24-3.19) 2.75 (0.92-4.58)
Divorced 36 5.57 (0.014-0.194) 0 5.56 (0.014-0.194)
Total 5190 10.79 (9.90-11.68) 0.67 (0.44-0.91) 11.33 (10.45-12.27)

*CI=Confidence Interval

Table 2. Predictors of Smoking Among Middle Aged
Population of Shahroud, Iran; 2009

Table 3. Comparison of The Prevalence of Smoking
with some Developed and Developing Countries.

Variables Univariate Multivariate Age Male Female Total Yearofsurvey
Logistic Regression Logistic Regression (years)
Odds ratio (95% CI*) P value Odds ratio (95% CI*) P value
Country
e | Iraq =12 265 29 148 2007
Male 48.64 (31.05-76.20)<0.001 1622 (9.50-27.69) <0.001 Bahrain  20-64 334 7 199 2007
Age Kuwait 20-64 423 4.4 23.6 2006
40-44 1 1 Egypt >15 37.6 0.5 194 2009
45-49 135(1.02-1.80) 0038 1.13(0.83-154) 0435 UAE >18  28.1 24 205 2003
50-54 178 (1.34-236) <0001 138 (1.02-1.86) 0.040 Pakistan =18 304 57 191  2002-2003
55-59 162 (120-2.18) 0002 107 (0.76-151) 0.702 Turkey >15 479 152 312 2009
60-64 129 (091-1.82)  0.159 0.79 (0.52-1.19) 0252 China o15 529 o4 281 2009
E‘i‘fﬁi‘gz; 1 | India =15 243 29 14 2009
Primary school 1.71 (1.14-2.55) 0009 1.05 (0.66-1.69) 0.829 Thailand =215 456 3.1 237 2009
Guidance 226 (142-3.59) 0001 1.09 (0.63-1.89) 0.761 Malaysia =18 464 1.6 215 2006
High school 1.97 (129-3.00) 0002 0.94(0.57-1.54) 0.799 Japan 220 382 109 234 2009
College 240 (1.52-376) <0001 0.71(042-122) 0217 Australia =14 18 152 166 2007
Job USA >15 31.2 23 27 2009
Employed 1 1 New Zealand =15  21.1 188 199 2007
Onemplosed 281 (160495 <0001 266 (138514 oot 1A =1l 295 17 23 2009
nemploye R A -4 <0 . . -J. A
Disablod 099 047-209) 0981 126 (0.542.90) 0.592 Germany =15 305 212 257 2009
House keeper 0.03 (0.02-0.04) <0001  0.19 (0.10-0.36) <0.001 France 12-75 333 265 299 2005
Others 173 (135-222) <0001 162 (124-2.12) 0.001 Canada =15 23 16 19.5 2009
Marital Status Iran 15-64 22.1 13 11.8 2009
Single 1 1 .. .
Married 138 (0.60-321) 0453 1.77(0.69-4.51) 0232 association to smoking.
Widow 0.29 (0.10-0.86) 0025 5.25(1.53-17.98) 0.009
Divorced  0.60 (0.11-3.13) 0542 2.36 (0.36-15.50) 0.370 Discussion

*Cl= Confidence Interval
According to the result of our survey, the prevalence

but in multivariate model this association was not  of current cigarette smoking in Shahroud was 10.8%

significant(Table 2).
Male gender, Housekeeper job and being widow
were the other important variables which had significant
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(24.9% male and 0.3% female). In 2003, Fotouhi et al.
(2009) in Tehran reported prevalence of smoking among
people aged over 15 years was 11.9% (20.6% male and
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2.9% female); while according to another study among
people aged 15-69, it was 14.6% (27.2% male and 3.4%
female) in 1991 and 11.7% (24.0% male and 1.5% female)
in 1999 (Mohammad et al., 2001). In 2007, Meyasamie
et al. (2010) found smoking prevalence of 12.5% (23.4%
male and 1.4% female) among population aged 15-64
years. Most of previous studies in Iran found higher
results than our findings. We assume our lower end of
overall prevalence contributed by low cigarette smoking
rate among female. Table 3 compares the prevalence of
smoking in Iran with other countries according to their
prevalence in sex, age groups, location and year of study
(WHO, 2011b).

The prevalence of cigarette smoking among
female in our study is the lowest among the Eastern
Mediterranean countries (Youssef et al., 2002; Khattab
et al., 2012). In many countries around the world, the
ratio of cigarette smoking among people aged 15 years
old and older for female compared to male is higher than
one to ten (Eriksen et al., 2012). Similar ratio has been
reported from age group 16-69 in Iran (Mohammad et al.,
2001). However, the ratio in our study was one to eighty.
Previous study of Egyptian smoking aged 18 year and
older reported similar finding (WHO, 2011b). This ratio
seems low compared to other countries where in female
to male ratio were one to 7.14 (Pakistan), one to 1.25
(United State), one to 1.17 (Australia), one to 1.04 (United
Kingdom) (Nasir and Rehan, 2001). This low prevalence
of smoking may due to social reasons or religion binding
that discourage smoking in female. Similar finding
concerning gender gap in the prevalence of smoking was
reported in the Eastern Mediterranean countries (Nasir
and Rehan, 2001; Youssef et al, 2002; Al Riyami and Afifi,
2004; WHO, 2011b; Khattab et al., 2012). This scenario
was proven by a study carried out in Iran, whereby self-
reported cigarette prevalence in male and female aged
19 to 49 years old was 19.4% and 1.5%, respectively. In
the same sample population, the prevalence increased
to 21.2% and 6.7%, respectively, when tested by serum
continine level as indicator of nicotine metabolism among
smokers (Sarraf-Zadegan et al., 2004).

The highest ranked smoking rate was in the age
group of 50-54 years old and the second highest rate was
among the age group of 55-59 years old. This could be
explained by relevant studies that found these specific ages
representing the previous generations, who started their
smoking habit 25-34 years ago during the beginning of
smoking epidemic in developing world where there was
insufficient public awareness regarding harmful effects
of smoking (Youssef et al., 2002).

In this study, education had no role on cigarette
smoking. However, majority of studies in developing
countries reported tobacco use was the highest among
those with lowest levels of education (Nasir and Rehan,
2001; Rani et al., 2003; Al Riyami and Afifi, 2004; Al
Turki et al., 2010; Hosseinpoor et al., 2011).

Unemployed people had highest smoking rate. De
Vogli et al. (2005) revealed that jobless has negative direct
and indirect effect to smoking habit. Another study also
reported smoking is a way to relieve life-related stresses,
such as jobless (Jarvis and Wardle, 2005).
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The prevalence of past smokers was increased by age.
Those who smoke for many years often start to experience
physical symptoms of smoking-related diseases at the age
of our studied group. In many occasions, smokers from
the higher age group are forced to quit due to adverse
effect of smoking on their health (Lundqvist et al., 2007).
Cumulative quitting among the older adults over time
will result in a lower prevalence of smoking and a higher
prevalence of cessation.

The main strength of our study is the use of a large
sample size what makes the results more representative. It
is a population-based study with appropriate sampling and
good interview process with supervision. The limitations
of this study are the fact that the sample did not include
young people. Also this study did not cover rural area.
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