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Abstract

Background Smoking cessation is a dynamic process that often involves a series of unsuccessful quit attempts
before long-term abstinence is achieved. To implement interventions that lead to long-term abstinence, it will be
necessary to understand the determinants of smoking cessation. Therefore, the main objective of the present study
was to determine the effect of factors influencing both smoking cessation attempts and successful smoking cessation
in the general population of Iran.

Methods The data of 1293 participants whose information was obtained through a national cross-sectional study
entitled “Survey of Risk Factors of Noncommunicable Diseases in 2016" were analyzed. There were three response

levels: “quit attempt and successful quit’, “quit attempt and unsuccessful quit’, and “no quit attempt and unsuccessful
quit” A multinomial logistic regression model was used to assess the effect of covariates on response.

Results The mean (sd) age of all participants was 47.21 (13.65) years. According to the results, 883 people (68.29%)
did not attempt to quit smoking, and of those who attempted to quit smoking, only 64 (15.61%) men were successful.
The factors of living in an urban area (OR=1.71) and past smoking intensity (OR=1.967) were associated with no quit
attempt and unsuccessful quitting. In addition, physician recommendation to quit smoking was a protective factor
for no quit attempt and unsuccessful quit (OR=0.599). Alcohol consumption was also a protective factor against
successful quitting for both attempters (OR=0.351) and nonattempters (OR=0.359).

Conclusions Tobacco control programs should be implemented with a greater focus on heavy smokers and alcohol
users. In addition, the role of health professionals in encouraging smokers to quit smoking should not be ignored.
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Background

Smoking is known to be a leading cause of preventable
death from cancer and respiratory and cardiovascular
disease [1]. In addition, smoking threatens mental health
by reducing life expectancy, aggression and criminal-
ity [2]. Tobacco use imposes high economic costs on
health care systems worldwide [3]. According to reports
from international sources, in Iran, 2-3 times more than
the cost paid for the purchase of cigarettes was spent
on medical and health costs related to the treatment of
diseases caused by smoking [2]. Although the World
Health Organization (WHO) has called for a reduction
in tobacco consumption of at least 5.8% [4], the efforts of
countries between 1990 and 2015 resulted in a reduction
of only 1.6% per year [5]. The daily prevalence of smok-
ing in Iran was reported to be 9.7% in 2016 [6]. According
to the WHO report, if the current tobacco consump-
tion situation remains unchanged over the next 40 years,
Iran will experience the largest increase in tobacco con-
sumption among countries in the region, indicating that
tobacco control policies have not been effectively imple-
mented in Iran [7]. Therefore, there is an urgent need to
reduce smoking initiation and promote smoking cessa-
tion to combat this growing epidemic [8].

Smoking cessation is a dynamic process that often
involves a series of unsuccessful quit attempts before
long-term abstinence is achieved [9]. Smoking cessa-
tion can be conceptualized as a two-step process, first
attempting to quit and then successfully quit smoking
[10]. Although a significant number of smokers say they
want to quit, only approximately one-third of them try to
quit each year, and few of them succeed [11]. Although
there are several types of smoking cessation aids on the
market, they are rarely used by the general population
in low- and middle-income countries due to their high
costs, lack of coverage by public insurance plans, and
general mistrust of nicotine dependence medications.
Therefore, there is a need to explore other feasible inter-
ventions [12]. To implement these interventions that lead
to long-term smoking cessation, it will be necessary to
understand the determinants of smoking cessation. Iden-
tifying and focusing on these key factors will help pre-
vent future health care costs imposed by smokers on the
nation’s health care system and help improve the level of
public health [2].

Previous research has identified factors such as low
nicotine dependence, male sex, higher education, being
married, consuming fewer cigarettes per day, and having
fewer smokers at home as factors associated with ces-
sation [13-16]. However, some studies have produced
conflicting results about the role of some of these fac-
tors in smoking cessation success. Several studies have
concluded that the relationship between socioeconomic
status and smoking cessation is complex and that other
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factors, such as the health care system and smoking cessa-
tion behaviors, make this relationship heterogeneous [17,
18]. In addition to socioeconomic factors, although the
adverse health effects of smoking are well documented,
the relationship between awareness of health problems
and smoking cessation success remains unknown [19].
For example, although people with hypertension, chronic
heart disease, chronic obstructive pulmonary disease,
and diabetes are more likely to quit smoking [19-21], this
does not mean that these people have higher quit rates.
In terms of the empirical literature, a large number of
studies on the determinants of smoking cessation have
been conducted in developed and developing countries,
which have the following limitations in addition to those
mentioned above: (1) most of them have been conducted
in specific populations, such as smokers treated in smok-
ing cessation clinics or hospitalized smokers, and fewer
studies have been conducted in the general population;
and (2) none of these studies have simultaneously exam-
ined the factors influencing quit attempts and smoking
cessation in the general population of Iran. Therefore, the
main objective of the present study was to determine the
effect of socioeconomic factors as well as awareness of
health status on smoking cessation attempts and success-
ful smoking cessation.

Methods

This study is a secondary study. It is based on information
from the 2016 STEPS smoking questionnaire. The STEPS
study, which is a national cross-sectional study, was con-
ducted by the Non-Communicable Diseases Research
Center of Iran, and its target population is all adults
over 18 years of age. The STEPS smoking questionnaire
is a standard questionnaire of the WHO. This question-
naire is self-reported, and its reliability was 80% based on
Cronbach’s alpha coefficient. In the STEPS 2016 study,
the samples were selected using the multistage cluster
sampling method from all provinces of Iran except Qom.
The protocol of the STEPS study is published in detail in
reference [22].

Outcome variables and study factors

The population studied in this study is a subset of the
STEPS study population, which included all men aged 18
years and older who were either former or current smok-
ers; nonsmokers were excluded from the study. Since
tobacco use, is almost negligible among women in Iran,
the analysis in this study was conducted using only a male
sample. Participants were asked the following questions
to determine which of the above groups they belonged to:
if subjects answered “yes” to the question “Have you ever
smoked?” and “no” to the question “Do you smoke now?
“, they were considered to be former smokers. However,
if the respondent answered “yes” to both of the above
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questions, he or she was classified as a current smoker.
Otherwise, a person who answered “no” to both ques-
tions was considered a nonsmoker and excluded from
the study. In this way, the sample size in the present study
was 1293 males.

The factors studied were demographic variables,
socioeconomic& geographic factors, variables related
to smoking behavior, and awareness of health problems
and treatment of diseases. The variables of age, place of
residence (urban/rural), marital status (married/other:
including single, divorced, widowed), years of education
(illiterate/1-6 years/7—12 years/>12 years), employment
status  (employee/worker/self-employed/retired/unem-
ployed/others including student, soldier, unpaid work),
monthly household income level (more than $175 vs. $
175 or less: based on the basic salary of the Ministry of
Labor of Iran), and health insurance status (have/do not
have) were considered demographic variables and socio-
economic& geographic predictor factors [23].

Variables related to smoking behavior and related ques-
tions were as follows: “In the past 12 months, have you
been advised by a doctor or health professional to stop
smoking? “ “In the past 30 days, has anyone smoked at
home or at work? “ Past smoking intensity was also con-
sidered a predictive factor. To determine this predictor,
participants were asked the question “How many ciga-
rettes have you smoked per day in the past? “ Individuals
were classified into three categories: light smokers (less
than 10 cigarettes/day), moderate smokers (10-19 ciga-
rettes/day), and heavy smokers (larger or equal to 20 cig-
arettes/day) [23].

Variables related to awareness of health problems in
the past 12 months were awareness of high blood pres-
sure, diabetes, high cholesterol, heart attack or stroke,
and history of alcohol use. For example, to check blood
pressure history, the following question was asked: “In
the past 12 months, has a doctor or health care profes-
sional told you that your blood pressure is high or that
you have high blood pressure disease? “

The response variable was considered a three-category
variable with the following categories: “quit attempt and
successful quit’, “quit attempt and unsuccessful quit’, and
“no quit attempt and unsuccessful quit” These categories
were identified using the following questions: (1) “Have
you attempted to quit smoking in the last 12 months?”
and (2) “Have you stopped smoking cigarettes on a daily
basis? “ If the person answered “yes” to both questions,
then the person was in the “quit attempt and successful
quit” category. If the person answered “yes” to the first
question and “no” to the second question, then the per-
son was in the “quit attempt and unsuccessful quit” cate-
gory. If the person answered “no” to both questions, then
the person was in the “no quit attempt and unsuccessful
quit” category.
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Statistical methods and software

After removing missing values, descriptive statistics
were used to describe the sample studied. In the uni-
variate analysis, the relationships between quantitative
and qualitative variables and the response were exam-
ined using ANOVA and chi-squared tests, respectively.
The multinom function available in the nnet package
of R4.0.3 software was then used to fit the multinomial
logistic regression model based on the variables that were
significant in the univariate analysis. It should be noted
that the variables that were significant in the univariate
analysis stage were considered input variables of the mul-
tinomial model. In the fitted multinomial model, the ref-
erence group for the outcome variable was considered to
be “quit attempt and successful quit’;, and ORs were cal-
culated and interpreted on this basis.

Results

Tables 1 and 2 shows some of the characteristics of the
study participants according to the composition of the
different quit attempt/no quit attempt and success-
ful/unsuccessful quit groups. According to the results,
of the 1293 participants (68.29%), 883 people did not
attempt to quit. On the other hand, of the 410 people
who attempted to quit, only 64 (15.61%) were successful.
The mean (sd) age of all participants was 47.21 (13.65)
years. The mean age of individuals who did not attempt
to quit was significantly higher than the mean age of indi-
viduals who attempted to quit (P-value=0.007). The pro-
portion of workers who attempted to quit smoking and
succeeded was higher than those who failed to quit, with
a statistically significant difference observed between the
response variable and job status (p-value=0.012). Based
on the result of Tabel 2 a higher proportion of smokers
who did not attempt and failed to quit smoking (46.5%)
were heavy smokers in the past, and a statistically sig-
nificant difference in terms of smoking intensity was
observed between this group and those who attempted
to quit smoking (P- value=0.002). A large proportion of
smokers who had not attempted to quit and were unsuc-
cessful (62.1%) had not received any recommendation
from a phycisian, but more than half of those who had
attempted to quit and were unsuccessful (55.8%) had
received at least one recommendation from a phycisian.

The distribution of the outcome rates among the prov-
inces of Iran is shown in Fig. 1. Khorasan-Razavi (12.5%),
Zanjan (12.5%) and Qazvin (9.4%) had the highest rates
of quit smoking.

The results of the multinomial model are pre-
sented in Table 3. This table shows the estimated coef-
ficients of the variables, their significance, and the
corresponding ORs ((OR of attempt=Yes&quit=No
vs. attempt=Yes&quit=Yes) and (OR of
attempt=No&quit=No vs. attempt=Yes&quit=Yes)).
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Table 1 Demographical features and status
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Quantitative features

attempt=Yes, quit=Yes

attempt=Yes, quit=No

attempt=No,

Test Statistic p-

(Mean+SD) (Mean+SD) quit=No value
(Mean%SD)
Age (year) 43.86+13.99 4588+13.51 4797+13.63 F=4.96 0.007*
Qualitative features Count (%) p-
attempt=Yes, quit=VYes attempt=Yes, quit=No attempt=No, Total value
(n=64) (n=346) quit=No (n=883) (n=1293)
Residence Urban 34(53.1) 244(70.5) 584(66.1) 862(66.7) 0.021*
Rural 30(46.9) 102(29.5) 299(33.9) 431(33.3)
Marital Married 54(84.4) 309(89.3) 796(90.1) 1159(89.6) 0.301
status Other 10(15.6) 37(10.7) 87(9.9) 134(104)
Employment Employee 4(6.3) 22(6.4) 85(9.6) 111(8.6) 0.012%
Status Worker 14(21.9) 54(15.6) 114(12.9) 182(14.1)
Self-employed 32(50.0) 188(54.3) 478(54.1) 698(54.0)
Retired 4(6.3) 45(13.0) 111(12.6) 160(12.4)
Unemployed 5(7.8) 28(8.1) 82(9.3) 115(8.9)
Other 5(7.8) 9(2.6) 13(1.5) 27(2.1)
Years of llliterate 11(17.2) 35(10.1) 108(12.2) 154(11.9) 0.123
education 1-6 years 14(21.9) 116(33.5) 299(33.9) 429(33.2)
7-12 years 28(43.8) 165(47.7) 396(44.8) 589(45.6)
>12 yaers 11(17.2) 30(8.7) 80(9.1) 121(9.4)
Income level Lessthan 175$ 30(46.9) 158(45.7) 401(45.4) 589(45.6) 0.973
More than 175% 34(53.1) 188(54.3) 482(54.6) 704(54.4)
Basic No 9(14.1) 31(9.0) 89(10.1) 129(10.0) 0450
insurance Yes 55(85.9) 315(91.0) 794(89.9) 1164(90.0)
*indicates a significant difference at the 0.05 level.
Table 2 Characteristics related to smoking behaviors and awareness of health problems
Qualitative features Count (%) p-value
attempt=Yes, attempt=Yes, attempt=No, Total
quit=Yes quit=No quit=No (n=1293)
(n=64) (n=346) (n=883)
Smoking intensity in the Light smoker 29(45.3) 139(40.2) 280(31.7) 448(34.6) 0.002*
past moderate 13(20.3) 86(24.9) 192(21.7) 291(22.5)
Heavy smoker 22(34.4) 121(35.0) 411(46.5) 554(42.8)
Physician No 34(53.1) 153(44.2) 548(62.1) 735(56.8) <0.001*
recommendation Yes 30(46.9) 193(55.8) 335(37.9) 558(43.2)
Expose to secondhand No 28(43.8) 163(47.1) 472(53.5) 663(51.3) 0.063
smoke at home Yes 36(56.3) 183(52.9) 411(46.5) 630(48.7)
Expose to secondhand No 40(62.5) 189(54.6) 524(59.3) 753(58.2) 0.249
smoke at work Yes 24(37.5) 157(45.4) 359(40.7) 540(41.8)
Drinking alcohol No 45(70.3) 298(86.1) 766(86.7) 1109(85.8) 0.001*
Yes 19(29.7) 48(13.9) 117(13.3) 184(14.2)
Heart attack No 63(984) 342(98.8) 862(97.6) 1267(98.0) 0377
Yes 1(1.6) 4(1.2) 2124) 26(2.0)
Ischemic stroke No 63(98.4) 343(99.1) 876(99.2) 1282(99.1) 0.810
Yes 1(1.6) 3(0.9) 7(0.8) 11(0.9)
Hypertension awareness  No 55(85.9) 301(87.0) 772(87.4) 1128(87.2) 0.930
Yes 9(14.1) 45(13.0) 111(12.6) 165(12.8)
Diabetes awareness No 61(95.3) 321(92.8) 818(92.6) 1200(92.8) 0.726
Yes 3(4.7) 25(7.2) 65(7.4) 93(7.2)
cholestrol awareness No 58(90.6) 310(89.6) 811(91.8) 1179(91.2) 0451
Yes 6(9.4) 36(10.4) 72(8.2) 114(8.8)

* indicates a significant difference at the 0.05 level.
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Fig. 1 The distribution of the outcome rates among the provinces of Iran
Table 3 Estimates and 95% confidence intervals for parameters of the multinomial model
Vriable attempt=Yes&quit=No attempt=No&quit=No
Estimate (SE) OR (95% Cl) P-value Estimate (SE) OR (95% Cl) P-value
Age (year) -0.007(0.012) 0.992(0.969,1.016) 0.535 0.009(0.011) 1.009(0.987,1.032) 0423
Residence (Ref: Rural)
Urban 0.785(0.290) 2.192(1.242,3.871) 0.007* 0.541(0.275) 1.717(1.002,2.943) 0.049*
Employment Status (Ref: Employee)
Worker -0.233(0.629) 0.792(0.231,2.721) 0711 -0.889(0.594) 0411(0.128,1.317) 0.135
Self-employed 0.247(0.584) 1.280(0.407,4.022) 0673 -0.276(0.551) 0.758(0.257,2.238) 0617
Retired 0.617(0.797) 1.853(0.389,8.833) 0.439 -0.033(0.764) 0.968(0.217,4.324) 0.966
Unemployed -0.006(0.743) 0.994(0.232,4.262) 0.993 -0.524(0.703) 0.592(0.149,2.349) 0456
Other -0.864(0.797) 0.422(0.088,2.010) 0.278 -1.808(0.754) 0.163(0.037,0.718) 0.016%
Smoking intensity in the past (Ref: Light smoker)
moderate 0.321(0.369) 1.379(0.669,2.842) 0.384 0.427(0.356) 1.533(0.763,3.082) 0.230
Heavy smoker 0.153(0.320) 1.165(0.622,2.183) 0.633 0.681(0.305) 1.967(1.086,3.594) 0.026%
Physician recommendation (Ref: No any recommendation)
Yes 0.338(0.283) 1.403(0.805,2.445) 0.232 -0.513(0.272) 0.599(0.352,1.020) 0.059%
Drinking alcohol (Ref: No)
Yes -1.046(0.338) 0.351(0.181,0.682) 0.002* -1.023(0.316) 0.359(0.193,0.668) 0.001*

* indicates a significant difference at the 0.05 level.

Compared with living in rural areas, living in urban odds of not trying and quitting unsuccessfully by a fac-
areas increased the odds of attempting to quit and quit-  tor of 1.71 (OR=1.717; 95% CI: 1.002, 2.943). The odds of
ting unsuccessfully by more than twofold (OR=2.192; not trying and not quitting were almost twice as high for
95% CI: 1.242, 3.871). Living in a city also increased the  former heavy smokers as for light smokers (OR=1.967;
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95% CI: 1.086, 3.594). In addition, the results showed that
smokers who received the phycisian recommendation
were 0.599 times more likely to not attempt to quit and
to not quit than smokers who did not receive the advice
(OR=0.599; 95% CI: 0.352, 1.020). In other words, the
phycisian recommendation to quit smoking was a bor-
derline significant motivating factor to quit smoking.
People who drink alcohol, whether they have tried to quit
or not, are 0.351 and 0.359 times more likely to quit than
people who do not drink alcohol. In other words, alcohol
consumption is also a protective factor against quitting
smoking.

Discussion

The present study is the first national survey to investi-
gate the factors influencing smoking cessation attempts
and successful smoking cessation among adult Iranian
men. According to the results of this study, 31.71% of
smokers made a quit attempt. On the other hand, only
15.61% of those who attempted to quit were successful.
This percentage is higher than that reported in studies
conducted in countries such as China (4.4%) [24] and
Bangladesh (4.3%) [8].

According to the results of this study, the average age
of people who attempted to quit smoking and were suc-
cessful was lower than the average age of other people.
This finding was consistent with the results of the study
conducted by Arancini et al. [25]. This finding may be
because classic theories of addiction, such as disease
models [26] and learning [27], show that the more often
an addictive substance is used, the stronger the addiction.
This is also true for smoking, and older smokers are more
addicted than younger smokers because of their longer
smoking history [25]. On the other hand, although the
National Institutes of Health in the United Kingdom rec-
ommends that smoking cessation programs be offered to
all smokers regardless of age, their current policies target
specific groups, such as pregnant women and socioeco-
nomically disadvantaged populations, and older smokers
are generally not recognized as a priority group [28].

According to the findings, people living in urban areas
are less likely to quit smoking than people living in rural
areas. This may be because potential stressors, such as
difficulty accessing public services, high levels of crime
and violence, exposure to gang activity, and increased
racism and discrimination, are greater for urban resi-
dents [29, 30]. For some smokers, stress increases smok-
ing and decreases the willingness to quit.

According to the results of Table 3, one of the factors
influencing smoking cessation was alcohol consumption.
Many studies in this area have documented the negative
relationship between alcohol consumption and the likeli-
hood of quitting smoking. Based on the information from
these studies, alcohol consumption is associated with
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quitting smoking through both biological and behav-
ioral mechanisms [31]. Biologically, alcohol consump-
tion affects nicotine dependence and treatment success
[32]. Behaviorally, smokers who consume alcohol have
reported smoking more during alcohol consumption in
social settings such as clubs [33]. Based on the results
of Table 3, there was an inverse relationship between
physician recommendation and not attempting to quit
smoking, such that physician recommendation had a pro-
tective effect, i.e., people who received physician recom-
mendation to quit smoking were more likely to attempt
and successfully quit smoking. This finding is consis-
tent with many studies [34]. For example, the results of
a Cochrane review that combined data from 17 clinical
trials showed that a brief recommendation from a physi-
cian significantly increased the rate of quitting smoking
[35]. Therefore, focusing on this issue can be a significant
public health benefit and an effective component in the
development of a national tobacco control program [36].

According to the results, most of the smokers who did
not attempt and failed to quit were heavy smokers in the
past. This finding was consistent with the results of a
study conducted in Bangladesh by Hakim et al. Accord-
ing to the results of this study, current smokers who
smoked 10 to 19 cigarettes per day (moderate smokers)
were less likely to attempt to quit smoking [8]. This find-
ing contrasts with the study by Ni et al., in which smok-
ing intensity was not independently predictive of quit
success [37].

The strengths of the present study include the large
sample size and the comprehensiveness of the study,
which means that this sample is a national sample of all
Iranian men.

Limitations

The use of a self-report questionnaire can lead to some
biases, such as social desirability bias and recall bias.
Also, the person completing the survey may be influ-
enced by embarrassment. Another limitation of the
present study is that language or variations in cultural
dialects or education level may affect the understanding
of the STEPS questionnaire.

Conclusions

According to the results of this study, heavy smokers
with a history of smoking, alcohol users, and residents
of urban areas were less likely to attempt and succeed in
quitting smoking. By focusing on the factors that influ-
ence attempts to quit and successfully quit, strategies can
be adopted by health policy makers that lead to long-
term cessation and subsequently reduce smoking preva-
lence and related health consequences.
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