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Predictors of smoking among male college students

in Saudi Arabia
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ABSTRACT Identifying the predictors of smoking in one of the top cigarette-consuming countries in the world
is a vital step in smoking prevention. A cross-sectional study assessed the predictors of smoking in a cohort of
male students in 3 universities in Saudi Arabia. A pre-tested, validated questionnaire was used to determine
sociodemographic characteristics, academic performance, peers’ smoking, and presence of a smoker within the
family. Of the 337 participants, 30.9% were current smokers (smoked 1 or more cigarettes within the last 30 days).
Lower academic performance (OR = 2.29, 95% Cl: 1.02-5.17), peer smoking (OR = 4.14, 95% Cl: 1.53-11.3) and
presence of other smokers in the family (OR =2.77, 95% Cl: 1.37-5.64) were the significant predictors of smoking
status identified using multiple logistic regression analysis. These findings highlight the influence of family and
peer pressure in initiating cigarette use among the youth of Saudi Arabia.

Facteurs prédictifs de tabagisme chez des étudiants de sexe masculin en Arabie saoudite

RESUME Identifier les facteurs prédictifs de tabagisme dans 'un des premiers pays consommateurs de
cigarettes au monde est une étape essentielle dans la prévention du tabagisme. Une étude transversale a
évalué les facteurs prédictifs du tabagisme dans une cohorte d’étudiants de sexe masculin dans trois universités
en Arabie saoudite. Un questionnaire validé et prétesté a été utilisé pour recueillir des données sur les
caractéristiques sociodémographiques des répondants, leurs résultats universitaires, la présence de fumeurs
parmi leurs pairs et dans leur famille. Sur 337 participants, 30,9 % étaient des fumeurs actifs, c’est-a-dire qu'ils
avaient fumé au moins une cigarette au cours des 30 derniers jours. Des résultats universitaires plus faibles (O.R.
=2,29;1Ca 95 % :1,02-5,17), la présence de fumeurs parmi leurs pairs (O.R. = 4,14 ; ICa 95 % : 1,53-11,3) et dans
leur famille (O.R. = 2,77 ; 1ICa 95 % : 1,37-5,64) étaient les facteurs prédictifs de tabagisme significatifs identifiés
a I'analyse de régression logistique multiple. Ces résultats soulignent I'influence exercée par les membres de la
famille et la pression placée par les pairs sur les jeunes d’Arabie saoudite pour qu'ils se mettent a fumer.
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Introduction

Smoking is the leading prevent-
able cause of death, responsible for
5.6 million deaths around the world
[1-3]. Saudi Arabia is one of the top
10 cigarette-importing countries in the
world [3]. The estimated economic,
social and health costs associated with
all tobacco use in the country was
estimated to be $1.3 billion in 2010,
with males contributing the most to
this estimate [4]. The prevalence of
smoking in Saudi Arabia has been
reported to be as high as 52.3%, and
among school and university students
it has reached an alarming rate of 30%
and 50% respectively [5]. Furthermore,
comparison of Global Youth Tobacco
Surveys of 13—15-year-olds found a
30% increase in smoking prevalence
in Saudi Arabian males between 2001
to 2007 [6]. The majority of smokers
in Saudi Arabia start smoking before
the age of 15 years [S]. The price of
cigarettes makes them affordable to
most children, and there is no strict ap-
plication of the minimum legal age for
purchasing cigarettes [ 7]. The reported
prevalence among men (13%-38%) is
much higher than that among women
(1%-16%) [8], presumably due to the
local culture and traditions in Saudi
Arabia whereby smoking by females is
considered shameful [9].

Addressing factors associated with
smokingis a crucial strategy for reducing
the number of smokers and improving
the health of a nation. A considerable
amount of literature has been published
on the predictors of smoking, but not
specifically within the Saudi Arabia pop-
ulation. Variables such as age, income,
academic performance, peer pressure
and family members smoking have
been shown to be significant predictors
of smoking around the world [10-15].
In particular, smoking by young adults
was a strong predictor of smoking be-
haviour in adulthood [11]. A study of
1200 young American adults reported
that initiation of cigarette smoking at

an early age was associated with higher
cigarette consumption, greater nicotine
dependence and longer duration of
smoking [ 16].

Cigarette smoking is a major health
concern in the male population of Saudi
Arabia and the government needs to
consider addressing it using behavioural
and/or educational interventions.
Due to the lack of adequate research
in Saudi Arabia on the predictors of
smoking behaviour, and considering
the cultural differences compared with
other nations as well as the high preva-
lence of smoking in young males, our
study sought to identify the predictors
of smoking in a cohort of young male
Saudi Arabian university students. The
goal was to inform strategies that would
improve resource allocation to anti-
smoking interventions.

Study design and data source

An observational, cross-sectional study
was made to predict smoking among
a sample of Saudi Arabian male col-
lege students. Data were collected from
December 2011 to January 2012 using
a pretested, validated, self-administered
survey [17]. The survey was distributed
in 3 government universities in Saudi
Arabia. Two of the selected universities
provide general higher education (un-
specialized) opportunities. The third
institute is a technical college that fo-
cuses on computer, engineering and in-
dustrial sciences. One of the universities
is located in the east of Saudi Arabia (Al
Hassa). The second university and the
technical college are in the Al Qassim
region, which is located in the central
part of Saudi Arabia. The total number
of students within the 3 institutes was
about 70 000.

Convenience sampling strategy
with a goal of at least 400 participants
was considered in this study. Within the
universities, 4 health and 1 computer
school agreed to assist in data collection.
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The teaching faculty at each institute
assisted in distributing the surveys.
Surveys were administered to students
during the last 15-20 minutes of their
lecture. Students were requested by
teachers to participate by anonymously
filling out a survey about their smoking
behaviour and to drop the completed
survey in a box that was available in each
lecture room. All boxes were collected
after the lectures ended. Participation
in the study was voluntary, and an
informed consent letter was provided
before proceeding with the data col-
lection. The survey was approved by
the institutional review board at the
University of Houston.

Survey design

The questionnaire was developed in
English and translated into Arabic
language using a translation and back-
translation method [ 18]. The translated
survey was validated with the help of
3 bilingual experts and was pretested
for reliability using the test-retest reli-
ability method for 10 subjects before
commencing the data collection.

The variables considered in this
study were part of a larger survey that
consisted of 56 questions divided into
7 sections in a 4-page-long survey. In
this study, the variables considered were
smoking status, age, age first initiated
smoking, income, marital status, aca-
demic performance, peer smokers and
presence of smokers within the family,
such as mother, father, brother or any
other family member (non-first-degree
relative).

Smoking status was the main
outcome variable evaluated, and a
participant was considered a current
smoker if he had smoked 1 cigarette
or more within the last 30 days. Age
was divided in 4 groups, from 18-20
years to > 26 years. Participants were
also asked to report age of initiation of
smoking. Income was divided into 2
categories according to maximum fi-
nancial aid for Saudi students: > 12000
Saudi riyals/year (US$ 3200/year)
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and < 12000 Saudi riyals/year (US$
3200/year). The marital status vari-
able was classified as single or married.
Students” academic performance was
measured by asking the participant
what grade they received in school,
with 4 choices: A, B, C or D. For peer
smokers, respondents were asked
if any of their friends were smokers
(yes or no). The presence of a smoker
within the family was categorized using
4 variables: mother, father, brother
or any other smoker at home (non-
first-degree relative). Participants were
asked if any of their family members
were smokers or former smokers (yes
or no). These variables were selected
based on previous studies and through
pilot testing [ 10-15].

Statistical analysis

Descriptive statistics and bivariate analy-
sis was used to identify the predictors of
smoking Any variable with a probability
of 0.2 or less in the bivariate analysis was
retained in the final multiple logistic re-
gression. A multiple logistic regression
model was performed to determine the
predictors of smoking, Data were coded
and entered using Microsoft Excel 2010,
and data was analysed using SAS, ver-
sion 9.3.

A total of 467 out of 920 surveys were
received from students at the 3 universi-

ties, a net response rate of 50.8%. Due
to data missing for the main outcome
variable, 130 surveys were excluded pro-
viding a net response rate of 36.6%. The
mean age was 22.2 (SD22) years. The
majority (66.5%) of participants were
between 21 and 23 years old and single
marital status (96.3%) (Table 1). Near-
ly two-thirds of participants (77.4%)
were receiving < US$ 3200/year. Most
respondents (79.5%) had scored A or B
throughout their academic life. About
78.2% of participants reported that they
had at least 1 smoker friend and 33.4%

had at least 1 smoker brother. About
34% of participants indicated that they
had 1 or more other smoker members
of their family athome (non-first-degree
relative).

Almost one-third of participants
(104, 30.9%) were current smokers.
The average reported age for initiating
the smoking habit was 15.0 (SD 4.7)
years, with a median of 16 and a range
of 8-30 years.

The results of the bivariate analy-
sis of smoking status are summarized
in Table 1. Significantly more smok-
ers (29.8%) had a reported income >
US$ 3200/year than did non-smokers
(19.3%) (P =0.033). Smokers had sig-
nificantly lower educational grades that
non-smokers, e.g. 29.7% had achieved
grade A versus 44.8% of non-smokers
(P = 0.004). Significantly more smok-
ers than non-smokers reported having
at least 1 friend who smoked (92.9%
versus 72.3%) (P < 0.001), having at
least 1 smoker brother (43.7% versus
29.3%) (P =0.017) and having 1 or
more smoker non-first-degree relatives
at home (48.2% versus 28.4%) (P =
0.001).

Table 2 presents the results of the
multiple logistic regression of smoking
status with all variables that had a signifi-
cant level of 0.2 or less in the bivariate
analysis. The risk of smoking increased
about 2-fold (OR =2.29,95% CI: 1.02—
5.17) with low academic performance
(grades C to D). The risk of being a
smoker was higher for respondents with
friends who smoked (OR = 4.14, 95%
CI: 1.53-11.3) and with other smokers
in the family (non-first-degree relatives)
(OR=2.77,95% CI: 1.35-5.64).

Discussion

In our cohort of male university

students, the percentage of current
smokers, i.e. individuals who smoked at
least 1 cigarette during the last month,
was 30.9%. This was consistent with 2
other studies that were conducted in

similar geographic areas to our study.
One carried out in 2003 on 2203
secondary-school male students in Al
Qassim, Saudi Arabia found that 29.8%
of respondents were smokers [19]. The
second study in 2006 on 1652 second-
ary male students in Al Hassa, Saudi
Arabia found that 30.3% were current
smokers [20]. In the current study,
the influence of peers and families
on smoking behaviour was apparent.
Peer smokers such as friends and the
presence of other smokers (other than
father, mother or brother) at home
were significant predictors of smoking
status for male college students in Saudi
Arabia. Academic performance was
associated with smoking status, as low
grades increased the risk of smoking,

Smoking in American adolescence
and youngadulthood hasbeen reported
as a predictor of adult smoking [11]. In
the current study, age was not associ-
ated with smoking status because most
smokers in Saudi Arabia begin smoking
atan early age (mostly below 15 years)
[21-23] and our sample had a narrow
focused cohort of only university stu-
dents. The average age of this sample
was 22 years, as the entire sample was
recruited from the undergraduate col-
lege student population. Thus, the age
effect was not, or might not be, captured
in this study.

Income in our study was associated
with anincrease in risk of smoking in the
bivariate analysis but was insignificant
after controlling for potential confound-
ers in the multiple logistic regression
model. This result differs from a survey
by Khader et al. in 2005 on 712 uni-
versity students in Jordan [10]. They
found that income increased the risk of
smoking among students.

Academic performance was a signif-
icant predictor of smoking in our study.
Students with lower grades (C to D)
were found to have a 2.3 times greater
likelihood of being smokers compared
with those who had higher (A) grades.
The academic performance variable was
used in 2 previously reported smoking
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Characteristic

Age group (years)
18-20 50
21-23 212
24-26 42
>26 15
Marital status
Married 12
Unmarried 316
Income (US$/year)
>3200 76
<3200 261
Academic performance
Grade A 133
Grade B 130
Grades Cto D 68
Having a smoker friend
Yes 233
No 65
Current or former
smoker in the family
All (as a family)
Yes 116
No 189
Mother
Yes 60
No 242
Father
Yes 119
No 183
Brother
Yes 101
No 201
Any other smokers in
the family
Yes 99
No 192

Table T Demographic characteristics and bivariate analysis of smoking status among Saudi Arabian male college students

Non-smokers

(n=233)

No. %

15.7 39 17.3
66.4 150 66.7
13.2 24 10.7
4.7 12 5.3
3.7 7 31
96.3 221 96.9
22.6 45 19.3
774 188 80.7
40.2 103 44.8
39.3 90 39.1
20.5 37 16.1
78.2 154 72.3
21.8 59 27.7
38.0 90 41.5
62.0 127 58.5
19.9. 43 20.1
80.1 171 79.9
394 80 37.0
60.6 136 63.0
334 63 29.3
66.6 152 70.7
34.0 59 284
66.0 149 71.6

Smokers
(n=104)

1 1.7 0.132
62 66.0

18 19.1

3 3.2

5 5.0 0.391
95 95.0

31 29.8 0.033
73 70.2
30 29.7 0.004
40 39.6

31 30.7
79 92.9 <0.001
6 71
26 29.5 0.052
62 70.5

17 19.3 0.890
71 80.7
39 454 0.182
47 54.7
38 43.7 0.017
49 56.3
40 48.2 0.001
43 51.8

“The numbers may not total 337 for some variables due to missing values.

predictor studies [12,14]. Both of these
studies found a strong association
between low academic performance
and smoking, which was consistent
with our study findings. The first study
was conducted on American students
in 1992, and found that lower grades

increased the likelihood of smoking
status by 2.6-fold [10]. The second
study was done in 2005 on Jordanian
students and reported that having
grade C was associated with a 4-fold
risk of smoking compared with having
grade A [12].

Consistent with the reported lit-
erature, our study found that having
at least 1 smoker friend increased the
risk of being a smoker 4-fold. A study
in 2006 on middle- and high-school
students in Cyprus reported that the
strongest predictor of smoking during
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Table 2 Multiple logistic regression results of smoking status among Saudi male

college students
Variable
Age group (years)
18-21
21-23
24-26
>26
Income(US$/year)
>3200
<3200
Academic performance
Grade A
Grade B
Grades Cto D
Having a smoker friend
Yes
No
Current or former smoker mother
Yes
No
Current or former smoker father
Yes
No
Current or former smoker brother
Yes
No

Any other current or former smoker in
the family

Yes
No

OR (95% CI) P-value
1
1.40 (0.59-3.35) 0.448
1.43 (0.47-4.29) 0.527
1.11(0.23-5.29) 0.897
1.57 (0.81-3.07) 0.186
1
1
1.40 (0.71-2.76) 0.328
2.29 (1.02-5.17) 0.045
414 (1.53-11.3) 0.005
1
0.56 (0.22-1.39) 0.209
1
1.58 (0.80-3.13) 0.185
1
0.91(0.44-1.87) 0.8
1
2.77 (1.37-5.64) 0.005

1

OR = odds ratio; Cl = confidence interval.

both early and late adolescence was
peers’ smoking status, as it increased the
smoking risk by 20-fold [ 14]. Addition-
ally, a study conducted in 2010 on male
Saudi Arabian school students aged
16-18 years reported that having peer
smokers increased the risk of smoking
by 3.5-fold [24].

A longitudinal study conducted
between 1991 and 1994 on 3rd to 8th
grade students in the United States
reported that having a family member
who smoked at home was a significant
predictor of smoking at an early age
[15]. In our study having 2 smokers in
the family, i.e. brother and any other

(non-first-degree relative), was signifi-
cant in the bivariate analysis. But after
adjusting for confounders in the mul-
tiple logistic regression model, only 1
variable (other smokers in the family)
was significantly associated with the
risk of smoking, This suggests that par-
ticipants in our study were influenced
by other members of the family or
brothers, namely individuals they could
related to in their social context, rather
than their father.

A number of limitations need
to be considered before applying
the findings of this study. Cross-
sectional study designs can identify

the association between a predicted
variable and the predictors, but cannot
establish causality. The generalizability
of these findings is limited to similar
populations of college students in
Saudi Arabia. Finally, this study was
done using a convenience sample.
Therefore, non-participants were
not characterized and the influence
of non-participation due to possible
reporting of smoking behaviour was
not captured.

The results suggest that an educa-
tional and consultation programme for
families could be effective in reducing
the number of smokers. Furthermore,
educating students on the harm of
smoking and the impact of peers could
aid in the prevention of smoking, Start-
ing such educational campaigns at an
early age may influence students to not
initiate smoking. Educational advertise-
ments that highlight the role of fam-
ily and the role that friends play in the
process can provide added benefit in
reducing smoking behaviour in Saudi

Arabia.

 Conclusions

This study identified predictors of
smoking in male college students in
Saudi Arabia. We found that lower
academic performance, peer smoking
and the presence of other smokers in
the family were significant predictors
of smoking status. Despite application
of the WHO Monitor Protect Offer
Warn Enforce Raise (MPOWER)
framework recommendations in
Saudi Arabia, more efforts should be
made to protect the youth population
in areas where youth reside such as
universities.
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