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Abstract

Aim: This study aimed at evaluating the effect of personal factors in the occurrence of smoking initiation and
quitting in Lebanon.

Methods: a retrospective cohort of 621 Lebanese adults recruited from community pharmacies in Mount
Lebanon and Beirut districts, to detect the events: ever smoker and former smoker.

Results: Out of the 621 participants 55.6% were ever smokers and 6.4% former smokers. The association
between survival curves of males (RR=0.340, p<0.001), having smoker family member (RR=2.087, p<0.001),
exposed to tobacco smoke (RR=1.201, p=0.019), got higher education (RR=0.667, p<0.001), household crowding
index (RR=1.396, p=0.025) were highly significant for smoking initiation while for quitting smoking, cancer
(RR=2.844, p-0.028), age of smoking initiation (RR=1.089, p<0.001) and cardiovascular diseases (RR=0.193,
p<0.001) were significantly associated.

Conclusion: Smoking initiation is highly associated with personal factors like gender, family influence and
exposure to second-hand smoke, socioeconomic and education levels whereas quitting was highly associated with
the health status.

Keywords: Smoking initiation; Quitting smoking; Health risks;
Environmental influence; Socioeconomic level; Ever smoker; Former
smoker

Introduction
“Tobacco is the only legal drug that kills many of its users when

used exactly as intended by manufacturers”. WHO has estimated that
it is responsible for the death for millions of people each year due to
communicable as well as non-communicable diseases [1]. Current
smoking prevalence is estimated to be 33.4% in Lebanon for both sexes
and is projected to be 33.5% in 2025 [2] despite all the efforts to reduce
these rates and the implementation of tobacco control policies.

Smoking initiation can be due to many factors, like biological
factors (genetic predisposition) [3] as well as sociodemographic
factors. For instance, in eastern Mediterranean countries, men got
higher rates of smoking than women [4,5] since smoking is socially
more accepted in men. Furthermore, the person’s surrounding got a
great influence on the decision to initiate smoking. Persons who got
family members and friends smoking are at higher risk of becoming
smokers [6-8] Second hand smoke emission is also an important
predictor of smoking initiation [9]. Factors dictating socioeconomic
level are also key elements in this issue like education [10] and

household crowding index [11]. Urban residency [12] is also
important. What is also thought to be a key determinant is the health
status like for instance being diagnosed with a respiratory disease [13].

Factors associated with quitting smoking are also numerous.
Quitting is made harder due biological factors (genetic predisposition
and severe withdrawal symptoms) [14], as well as sociodemographic
factors like stress levels [15], family influence and a variety of other
factors. One other important predictor of quitting is the age of
smoking initiation [16] so that the younger the age of smoking
initiation, the harder quitting will become. Health status may dictate
and facilitate the willingness and ability to quit smoking. It has been
shown that the quality of life of patients with respiratory disease like
chronic obstructive pulmonary disease (COPD) is decreased by
smoking [13] and cardiovascular disease mortality was reduced by
intensive smoking cessation treatment [17], as for the mortality from
lung cancer for example was reduced with early smoking cessation
interventions [18].

To our knowledge, this is the first study in Lebanon that considered
the time factor effect on the occurrence of smoking initiation and
quitting. Our aim was to evaluate the role played by personal factors in
the occurrence of smoking initiation and quitting in the Lebanese
population
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Data and Methods

Population of the study
A retrospective cohort of 621 participants recruited from

community pharmacies over 18 months from Greater Beirut and
Mount Lebanon districts. Included participants are Lebanese adults
who were able to read and understand Arabic.

Ethical aspect
The study protocol was approved by the institutional review board

of Saint-Joseph University of Beirut, Lebanon (USJ-2016-53). An
informed written consent was signed by each participant prior to
recruitment.

Survey tool
Data collection was performed through a questionnaire filling:

socio-demographic information (age, gender, educational level,
smokers in the surrounding, urban residency, etc.). The smoking status
was defined as follows: active smokers (participants who are actively
smoking water pipe and/or cigarette) never smoked (participants who
never smoked any type of tobacco) and former smokers (participants
who quitted smoking at the time of recruitment).

The questionnaire was written in English and was translated to
Arabic. The translation process was as follows: First, a bilingual
researcher forward-translated the questions into Arabic, then a second
independent translator with no knowledge of the questionnaire, back-
translated the questions into English. Translation discrepancies were
resolved by consensus between the researchers and the translator.
These questions were pretested in a pilot sample of 20 individuals
before being adopted in the final questionnaire. These 20 individuals
were included in the final database since there was no major
corrections to the questions.

Outcomes definition
A regular cigarette smoker is defined as “an adult who has smoked

100 cigarettes in his or her lifetime and who currently smokes
cigarettes” [19]. Since there is no official definition of regular waterpipe
smoker, we consider a person who smoke one or more waterpipe per
week as a regular smoker [20]. A former smoker is “an adult who has
smoked at least 100 cigarettes in his or her lifetime but who had quit
smoking at the time of interview” [19]. The WHO defined “exposed to
second hand “as the smoke emitted from the burning end of a cigarette
or from other tobacco products usually in combination with the smoke
exhaled by the smoker” [21].

Event detection and time assessment
The following two outcomes: “ever smoking” (becoming a regular

smoker) and then “quitting smoking” (becoming a previous smoker)

were detected following the answer of the participants to the following
questions “have you ever smoked any type of tobacco (cigarette or
waterpipe)”, “are you currently smoking”, if no “for how long you
quitted smoking”, if yes, “what type” “cigarette (specify quantity per
day)”, “waterpipe (specify quantity per week)”. The control group for
the event “ever smoker” was “never smoker”. On the other hand, we
considered “ever smoker” as a control group for “Former smoker”

Declared age at first smoking was used to assess smoking initiation
time, and declared total smoking duration to assess the time of
smoking cessation for those who stopped smoking.

Statistical analysis
Data entry and analysis were performed using the Statistical

Package for the Social Sciences (SPSS) version 24. Observed survival
curves were generated using the COX regression. To decrease
confounding factors, Chi-square test and student t-test were used in
the bivariate analysis and variables that showed a p<0.2 were taken as
independent variables in the final model. The Cox proportional
hazards regression model was applied to identify hazard ratios for the
outcomes measured, after ensuring the proportional hazard hypothesis
adequacy. For all statistical tests, a p<0.05 was considered statistically
significant.

Results

Population description
This sample consisted of 621 participants with mean age of 40.39 ±

13.81 years, where 38% were never smoker, 6.4% were former smokers
and 55.6% were ever smokers (58% smoked cigarettes, 32% smoked
water pipe and 10% smoked both types of tobacco). Furthermore,
58.2% were of male gender, 56.1% had at least one smoker at home,
and 35.8% were exposed to this smoke. In this sample, 50.3% got a
university degree, 83.5% were currently students and/or in the work
place, 55.5% were currently big city residents and the overall house
crowding index was 1.01 ± 0.38. Concerning the health status, 4.1%
suffered from a respiratory disease, and 9.5% had a family member
suffering from cancer.

Bivariate analysis
Ever smoking related factors: Concerning the outcome “ ever

smoking”, a significantly higher proportion of smokers were males
(69.6% vs.41.5%), had a smoker at home (68.4% vs. 38.1%), were
exposed to smoke (44.3% vs. 23.3%), had lower education level, were
big city residents, and had higher mean of household crowding index
compared to those without any event. We did not detect any significant
association between ever smoking and current health status (cancer,
respiratory disease or any other disease state) (p>0.05) (Table 1).

 

Ever smoking P value

HR 95%CINever smoker Ever smoker

Gender

Male 98 (41.5%) 240 (69.6%) <0.001*** 0.454 0.361-0.571
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Female 138 (58.5%) 105 (30.4%)

Smoker at home

No 146 (61.9%) 109 (31.6%)

<0.001*** 2.122 1.693-2.659Yes 90 (38.1%) 236 (68.4%)

Exposed to smoke

No 181 (76.7%) 192 (55.7%)

<0.001*** 1.425 1.251-1.624Yes 55 (23.3%) 153 (44.3%)

Education level

Non-university degree 98 (41.5) 191 (55.4%)

0.001** 0.695 0.561-0.859University degree 138 (58.5%) 154 (44.6%)

Household crowding index 0.928 ± 0.346 1.067 ± 0.399 <0.001*** 1.952 1.529-2.493

City residency

Non-big city resident 122 (51.9%) 136 (39.4%)

0.004** 1.383 1.114-1.716Big city resident 113 (48.1%) 209 (60.6%)

Current respiratory disease

No 221 (94%) 335 (97.1%)

0.069 0.633 0.337-1.188Yes 14 (6%) 10 (2.9%)

Duration of respiratory disease 19.71 ± 13.09 11 ± 10.23 0.093 0.963 0.927-1.000

*Among participants with a respiratory disease.

Table 1: Factors associated with ever smoking.

Moreover, the mean age for starting smoking was 19.94 (SD=6.89)
the minimal age to start smoking was 8 years, and the maximal age was
60 years The cumulative probability of becoming a regular smoker is
presented in Figure 1.

Figure 1: Cumulative probability of becoming a smoker by age of
the first smoked tobacco.

Factors related to quitting smoking
Concerning the outcome “quitting smoking”, a significantly higher

proportion of participants who quitted smoking had a respiratory

disease, cancer in the family and suffered from a cardiovascular
disease. Quitters also had a higher mean age at smoking initiation
(49.93 ± 15.37 vs. 19.94 ± 6.90) compared to those who still smoke
(Table 2). The mean age for quitting smoking is 45.78 (SD=13.75). The
minimal age for quitting smoking was 22 years, and the maximal age
was 80 years. The cumulative probability of quitting smoking is shown
in Figure 2.

Figure 2: Cumulative probability of quitting smoking by duration of
smoking.
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Multivariable analyses
The first COX regression taking the outcome “ever smoking” as the

dependent variable and the age of starting tobacco smoking as the time
variable, showed that having a smoker at home (HR= 2.087), being
exposed to smoke at home (HR=1.201) and higher mean of the

household crowding index (HR=1.396) were significantly and
positively associated with regular smoking initiation. On the other
hand, being a female (HR=0.430) and having a higher education level
(HR=0.667) were inversely associated with smoking initiation (Table
3).

 

Quitting smoking P value

Unadjusted HR 95%CINo Yes

Current respiratory disease

No 335 (97.1%) 36 (90%)

0.047* 2.988 1.060-8.427Yes 10 (2.9%) 4 (10%)

Cancer in the family

No 315 (91.3%) 33 (82.5%)

0.073 1.85 0.817-4.186Yes 30 (8.7%) 7 (17.5%)

Current cardiovascular disease

No 311 (90.1%) 31 (77.5%)

0.023* 1.443 0.695-2.999Yes 34 (9.9%) 9 (22.5%)

Age (years) at the first smoked tobacco 19.94 ± 6.90 34.88 ± 15.37 <0.001*** 1.067 1.053-1.082

Table 2: Factors associated with quitting smoking.

COX regression taking the fact of becoming a smoker as dependent variable

 Hazard Ratio (HR) 95%CI P value

Female vs. Malea 0.43 0.341-0.542 <0.001***

Having a smoker at home vs. not having a smoker at homea 2.087 1.645-2.648 <0.001***

Exposed to smoke vs. non exposeda 1.201 1.030-1.400 0.019*

University degree vs. non-university degreea 0.667 0.538-0.827 <0.001***

Household crowding index 1.396 1.042-1.871 0.025*

Variables entered: gender, smoker at home, exposure to smoke, education level, household crowding index, city residency, respiratory disease, duration of respiratory
disease.

COX regression taking the fact of quitting smoking as dependent variable

 Hazard Ratio (HR) 95%CI P value

Cancer in the family vs. no cancera 2.844 1.123-7.206 0.028*

Age of smoking initiation 1.089 1.070-1.109 <0.001***

Current cardiovascular disease vs. no diseasea 0.193 0.073-0.507 0.001**

Variables entered: age (years) at the first smoked tobacco, work status, cancer in the family, current cardiovascular disease, current respiratory disease.

aReference value

Table 3: Multivariable analyses for “ever smoking” and “quitting smoking” outcomes.

The second COX regression taking the outcome “quitting smoking”
as the dependent variable, and the duration of smoking as the time
variable, showed that having cancer in the family (HR=2.844), and a
later age of smoking initiation (HR=1.089), were significantly and

positively associated with quitting smoking, while having a
cardiovascular disease was inversely associated with quitting smoking
(HR=0.193).
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Discussion
To our knowledge, this is the first study in Lebanon that analyses the

smoking vicious circle. The genetic predisposition and the
environmental factors play important roles in smoking initiation
especially when it comes to socializing with peers [12]. Quitting
smoking is governed not only by environmental and genetic factors, it
is also strongly affected by the severity of withdrawal syndrome
causing high relapse rates and quitting failures [22]. For instance, our
results reflected this fact and showed that 55.6% of the participants
were ever smokers, while only 6.4% succeeded in quitting.

The survival cumulative probability of becoming a smoker by age of
the first smoked tobacco showed that earlier age of starting smoking is
a strong predictor of becoming more addicted to tobacco. Evidence
stresses on the reduction of smoking initiation in adolescents to avoid
addiction since young people are particularly vulnerable to nicotine
addiction [23].

Other important predictors of smoking initiation are living in
smokers surrounding and being exposed to second hand smoke
[9,12,24]. In fact, early exposure to second hand smoke was shown to
significantly predict smoking initiation. This may be explained by the
increased risk for biological addictive effect due to nicotine found in
smoke [25]; for instance, in Lebanon and other eastern Mediterranean
countries, exposure to tobacco smoke from a water pipe [26] and/or
cigarette was shown to be a strong predictor for smoking initiation [9].
Another important predictor is the socioeconomic status since people
of lower socioeconomic status were more likely to start smoking, to
become regular smokers, and less likely to quit [27] Household
crowding index is a good reflection of this factor, so that an index less
or equal to 1 indicated a higher socioeconomic status. In a study done
in Lebanon about the social context of smoking, the household
crowding index was higher in the smoker group than in the
nonsmokers [11].

On the other hand, factors allowing the protection smoking
initiation are also numerous. For instance, higher education level
allows for higher harm perception [28,29] and thus may help a person
in decision making about initiating smoking. Conversely, in our study,
never smokers were more likely to continue their education to higher
levels, while smokers were less likely to go for higher education. This
fact goes along with the effect of the socioeconomic status. So that
higher socioeconomic level is associated with higher education in a
person’s family of origin who would teach him about health and
wellbeing. These people are more likely to continue their academic
achievements and to be less predisposed to smoking initiation [30].
Women are also at lower risk to initiate smoking compared to men
[28]. In a study by Salameh it was shown that women got lower
smoking prevalence but had higher risk of water pipe dependence than
men, since water pipe smoking is becoming more and more acceptable
for women than cigarette smoking [4,31,32].

Willing to quit smoking is associated with many biological as well as
environmental factors making it a difficult decision to make. In fact,
withdrawal syndrome plays a key role in preventing quitting. An
important driving force remains the health status. For instance, having
a family member with cancer [33] is a strong predictor of quitting
smoking since the diagnosis of a family member with cancer has a
strong impact on his surrounding, so that his relatives might try
stopping smoking particularly if this benefits the recovery of the
patient. In a study on lung cancer, 75% of patents’ relatives reported
that the diagnosis had increased their desire to quit smoking.

Furthermore and as was mentioned previously, an earlier age of
smoking initiation is a strong predictor of becoming a regular smoker
and may delay quitting, [28,34]. Finally, in this study, cardiovascular
diseases were inversely associated with quitting smoking contradicting
what is shown in other studies. Evidence has established smoking is an
important cause of cardiovascular diseases morbidity and mortality
since smoke exposure promotes vascular dysfunction and
atherogenesis [35]. This issue may be due to the lack of reinforcement
and adequate education given to the cardiac smokers by their
healthcare providers [36]. Additional efforts need to be taken in this
regard, particularly given that cardiovascular diseases in Lebanon are
highly prevalent, among smokers in particular [37].

Limitations
This study has several limitations. First, the small sample size of

former smokers that put some limitations to the analysis. Second, a
selection bias is possible, since the participants were recruited from
Beirut and Mount Lebanon pharmacies, so this sample does not
geographically represent the whole general Lebanese population and
might even over or underrepresent subjects with chronic and
infectious diseases. This may have prevented us from showing that
respiratory diseases are predictors of smoking quitting due to the small
sample size of participants with respiratory disease. It may have also
affected the results with participants with cardiovascular disease as
well those having a family member with cancer. There are also different
information biases present in the study, since the information was self-
reported. Finally, the factors affecting quitting smoking are numerous,
including the genetic factors, which may constitute a residual
confounding that was not taken into account in this analysis. Future
studies where the pharmacogenomics of nicotine dependence will be
taken into consideration are recommended.

Despite the study ’ s limitation, we recommend that authorities
deploy further efforts to inhibit smoking initiation among adolescents
and young nonsmokers, and to encourage smoking cessation among
smokers, to avoid smoking related health risks. It is also recommended
that healthcare providers work to promote smoking cessation among
patients, especially for those with cancer or cancer predisposition and
chronic diseases like respiratory and cardiovascular conditions.

Conclusion
Smoking initiation is highly associated with personal factors like

gender, family influence and exposure to second-hand smoke,
socioeconomic and education levels. Quitting on the other hand is
highly associated with health status of the person or family members.
Efforts should be made to prevent smoking initiation and to help
smokers in quitting.
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