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Objectives: To systemically review the evidence
concerning the prevalence and reported risk factors of
smoking among adolescents in Saudi Arabia.

Methods: Following the PRISMA guidelines, studies
that examined the prevalence and risk factors of smoking
among adolescents in Saudi Arabia were identified

through a computerized literature search using the
following databases up to March 2018: PubMed,

NC
OPEN ACCESS

SCOPUS, Web of Science, and BIOSIS. The following
search terms were used: smoking OR smok* OR tobacco
OR cigar® OR shisha OR shesha OR sheesha AND
Saudi Arabia OR KSA. Peer-reviewed articles published
within the period from 2007 to 2018 were selected.
Studies that reported prevalence data, patterns, and risk
factors of smoking among adolescents were included.
Extracted data from each study were tabulated, and data
were narratively synthesized.

Results: Thirty-two studies that reported the prevalence
of smoking in the adolescent age group were included
in the narrative evidence synthesis. These studies were
conducted on secondary school students (n=11), college
students (n=14), and an adolescent age group without
educational specifications (n=7). According to published
reports between 2007 and 2018, the prevalence of
tobacco smoking among adolescents in Saudi Arabia
ranged from 2.4% to 39.6%. Influence of friends, and
family negligence were the most commonly reported risk
factors for smoking.

Conclusion: The prevalence of smoking is relatively
high among adolescents in Saudi Arabia. The social
influence of friends, teachers or parents, low academic
performance, having spare time, living away from home,
and the desire to relieve stress were the most commonly
reported risk factors for smoking.
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moking is the greatest preventable risk factor

of illness and death. The number of smokers
worldwide is approximately 1.3 billion, with more
than 80% of smokers living in low- and middle-
income countries.! Recent reports showed a global
decline in the prevalence of smokers between 1980
and 2012, mostly noticed in some north American and
Scandinavian countries. However, the prevalence of
smoking over the same period has risen dramatically in
developing countries such as Cote d’Ivoire, Kazakhstan,
Serbia, and Mauritania and in high-income countries
including Croatia and Saudi Arabia.” Recent estimates
demonstrate that approximately 20% of Saudi Arabia
citizens are tobacco smokers and similar rates have
been reported among adolescents.** According to the
World Health Organization (WHO), the prevalence of
smoking among adolescents in Saudi Arabia in 2016
was 21.2% among males and 9.1% among females. The
smoking prevalence among Saudi adults was 23.7% for
males and 1.5% for females.’ It is worth pointing out
that smoking was more prevalent in female adolescents
compared with adult females. Unfortunately, the WHO
statistical trends show that the rate of smokers increased
gradually among Saudi adolescents from 12.45% in
2000 to 15.1% in 2010. If tobacco control in Saudi
Arabia remains at the same intensity, WHO estimates
that by 2025 38% of males and 2% of females aged 15-24
years will be smokers.® Smoking behavior often starts
during the adolescence, and those who start smoking
early in adolescence are less likely to quit smoking.”
It is also estimated that approximately 90% of new
smokers are younger than 18 years of age, highlighting
the importance of commencing efforts to prevent
or control smoking in the adolescent population.?
Family history, companionship, personal character, and
psychological problems are common risk factors for
the commencement of smoking among adolescents.
A WHO-collaborative study including students from
35 countries in North America and Europe found that
youths from low-income families and those who have
a poor relationship with their parents and other family
members were more likely to be smokers.’

The aim of this review was to establish the evidence
related to the prevalence of smoking and reported risk
factors among adolescents in Saudi Arabia.

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.
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Methods. The systematic review presented was
conducted per the standards set out in PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analysis) (Table 1) and MOOSE (Meta-analysis
of Observational Studies in Epidemiology) statement
guidelines.’®"" The review was additionally conducted
per the Cochrane Handbook of Systematic Review and
Meta-analysis.'” It included articles that were published
in peer-reviewed journals between 2007 and 2018. All
included articles reported prevalence and risk factors of
smoking among adolescents in Saudi Arabia.

Literature search strategy. PubMed, SCOPUS, Web
of Science, and BIOSIS were searched through to March
2018 using a combination of the following keywords
as well as MESH keywords: smoking OR smok* OR
tobacco OR cigar* OR shisha OR shesha OR sheesha
AND Saudi Arabia.

Study selection. The first author and a research
assistant independently screened the literature search
results for relevant studies. The screening for included
studies was performed in 2 steps; the first step was
screening based on titles and abstracts of the retrieved
records, and the second step was based on screening
of full-text articles. Discussion with a third reviewer
resolved any disagreement between review authors.

Eligibility criteria. Studies that met the following
criteria were included in this review: 1) studies whose
population was Saudi Arabian adolescents, 2) studies
evaluating the prevalence or risk factors of smoking
tobacco products among the Saudi Arabian adolescent
population.

Data extraction. The final included papers were
extracted independently by 3 reviewers. The extracted
data include 1) characteristics of the study design
of included studies, 2) characteristics of the study
population, and 3) data related to the study outcomes
including prevalence and risk factors of smoking.

Quality assessment. The Newcastle-Ottawa scale for
risk of bias assessment among cross-sectional studies
was employed. It consisted of 7 domains including
sampling, statistical measures, and outcomes. Three
independent authors assessed the quality of included
studies and any discrepancies were resolved through
discussion.

Synthesis  of  results. Included studies were
classified according to the type of the population
into: 1) studies on intermediate and secondary school
students, 2) studies on college students, and 3) studies
on an adolescent age group from various educational
levels. Extracted data from each study were tabulated
and data were reviewed narratively. Microsoft Excel
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was utilized to provide simple descriptive statistics of
numbers and proportions whenever needed.

Results. Characteristics of included studies. The
search resulted in the retrieval of 32 unique studies
published between 2007 and 2018 that met the
inclusion criteria. These studies were undertaken in
the following cities in Saudi Arabia: Riyadh (n=12),
Western Region (n=5), nationwide multicenter (n=4),
Madinah city (n=3), Al-Hassa (n=2), Eastern Region
(n=3), Jazan Region (n=1), Northern Region (n=1),
Tabuk (n=1). The study selection process is shown in
Figure 1. The summary of included studies is shown in
Table 1.

Quality of included studies. All studies rated as good
quality with a total score of 7 to 8 stars. All articles
showed stars regarding representativeness of the sample,
satisfactory recruitment rate, validated measurement
tool and clear statistical analysis. Self-report was granted
a star since all studies were based on survey design.

Prevalence of smoking among secondary school
students. Eleven studies investigated the prevalence of
smokers among secondary school students in Saudi
Arabia. Their prevalence estimate ranged from 9.72%
to 37%. The highest prevalence of 37% was reported in
a study that included 695 high school boys in Jeddah,"
followed by 33% in a 2010 study included 1272 high
school students in Riyadh,” followed by 28.6% in
another study of 225 students in Riyadh.”! The lowest
prevalence of 9.72% was reported in a study of 1019
students in 2010 in Jeddah,* followed by 10.7% in a
study conducted in 2011 in Jazan region with 3923
students.”

Three studies reported the prevalence of secondary
school students who had ever smoked. The prevalence
of students who had ever smoked was 17.3% in Riyadh
2010, 25.4% in Al-Hassa 2009, and 42.8% in Madinah
2013. Al Moamary et al" estimated prevalence of
water-pipe smoking at 10.2% (8.6% in males, 1.6% in
females), while they reported that 33% (65.9% in males

587 records identified
through Web of
Science

1085 records identified
through PubMed

296 records identified
through BIOSIS
Citation Index

842 records identied
through SCOPUS

!

1923 records after
duplicates removed

1923 records
were screened

1858 of records

|
excluded

as

65 full-text articles

d for

33 full-text articles excluded:
n=23 different age group
n=5 published before 2007

n=4 duplicates

eligibility ’

n=1 letter to editor

32 articles included in the
systematic review

Figure 1 - The PRISMA flow diagram of the study selection process.
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versus 34.1% in females) had ever smoked. On the
other hand, Amin et al"® reported waterpipe smoking at
a rate of 53.9%. Fida et al* found that the majority of
students (83.7%) started smoking at the age of 14 years
or less. In other studies, Al Moamary et al® reported
that 68.1% initiated waterpipe smoking from the age
of 11 years, and Al Nohair®' reported that the majority
(89%) of adolescent smokers began to smoke before the
age of 15 years. Even more alarming is the study by Al
Ghobain et al*® who reported that 13.5% of adolescents
reported using tobacco for the first time before the age
of 10 years.

Prevalence of smoking among college students.
From 14 college studies, the findings showed that the
smoking prevalence ranged from 2.7% to 8.5% among
females and 13% to 30.9% among males. The highest
prevalence of college students was 30.9% in a study
that included 337 male college students,” followed
by 29.8% in a study that included 715 male college
students,” and 25% among a cohort of 336 dental
students.”® The lowest prevalence rate reported was
2.4% in a study of female medical students,* followed
by 8.6% among female students who joined other
schools in Dammam, Saudi Arabia,® and 11.1% in a
study that included 910 medical students in Riyadh.?”
Al-Mohamed and Amin reported that at the time of
their survey waterpipe smoking was 14.6% in a total of
1382 students in Al-Hassa at King Faisal University.*”’

Knowledge and attitudes of smoking among
adolescents. A study by Al-Bedah et al”’ surveyed 825
students in health schools from different regions in
Saudi Arabia and revealed that 65% to 85.6% of the
participants knew the hazards of tobacco use/smoking,
while only 35.3% to 40.5% knew about tobacco-related
diseases. The study reported that 84.5% to 97.1%
of health professional students agreed with banning
smoking in restaurants, 87.1% to 100% to enforcing
the banning of smoking in enclosed public places,
87.1% to 100% recommended banning smoking in
cafes, 82.6% to 94.1% agreed with the banning of
smoking advertisements, and 81.1% to 94.1% agreed
with the prohibition of selling tobacco to adolescents. A
2017 study by Mansour® included 420 dental students
and reported good awareness of the commonly risks of
second-hand smoke; however, students were less aware
of the risks of shortening life span. Al Moamary et al'
in his study of 1272 high school students, reported that
86.4% of the participants perceived that smoking was
harmful. The study also reported that 79.6% of the
participants supported banning waterpipe smoking.
In addition, 59% of the smokers were willing to quit
waterpipe smoking, and 48% of the smokers reported
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that they had tried to quit smoking. High awareness
about smoking hazards was also reported in the studies
by Amin et al,"”” Ansari and Farooqi,?® Almutairi,** Baig
et al,* and Algorinnees et al.*

Smoking prevalence in Saudi Arabian cities.
Regarding the geographical distribution, studies about
the prevalence of smoking among adolescent age
groups in Saudi Arabia were not consistent. However,
all reports showed a relatively high prevalence rate
of smoking, highlighting the need for public health
interventions and educational campaigns to reduce the
number of new and existing smokers in the adolescent
age group. The highest prevalence rate of smoking
among adolescents was found in Jeddah and Riyadh.
The summary of prevalence rates according to the study
setting (cities and geographical locations) are shown in
Table 1.

Smoking prevalence among adolescents by gender.
Smoking prevalence rates among boys were greater
than girls in all the included studies regardless of
their age or educational levels. A study with a total of
1272 participants reported a smoking prevalence of
31.2% for males versus 8.9% for females in Riyadh
city, Saudi Arabia from April to June 2010."® Another
study reported that 30.3% of males, but only 8.5% of
females smoked waterpipe.'”® A significant difference
between males and females was also found in another
study (12.43% for males and 6.65% for females).?
Males smoke 2 to 6.4 times more than females. For
shisha smoking, this was 1.2% to 5.7%.% Gaffar et al**
reported that 16.2% of males and 3.8% of females were
smokers. A recent study reported substantially higher
rates of smoking among males than females in secondary
schools (26.2% versus 7.9%), and among males than
females in intermediate schools (17.1% versus 8.8%).%
In Tabuk region, 34% of boys and 11.1% of girls in
secondary school were smokers.” Al Moamary et al
reported 8.6% male waterpipe smokers versus 1.6%
female waterpipe smokers.

Risk factors of smoking among adolescents. The
included studies illustrated a number of risk factors for
smoking among adolescents in Saudi Arabia. Smoking
friends and/or families were the most commonly
reported risk factors.'®2%%% Amin et al"® reported that
outings with friends, company of friends, boredom,
and spare time were the motives for waterpipe smoking.
Having spare time (81.6%), stress relief (63.2%), and
watching smoking teachers (61.8%) were the most
common risk factors associated with smokers as reported
by Al Nohair et al.?! Being from high income families,
receiving high daily allowances, studying less, skipping
class, describing themselves as less religious and not


http://www.smj.org.sa/index.php/smj/index

Smoking among Saudi adolescents ... Alasqah et al

being involved in religious activities, being males, and
spending more time away from home were the most
common associated risk factors of smoking according to
Al Agili 2012.%° Al-Mohamed and Amin reported that
the most common predictors of smoking were living
outside home as well as having a family member or a
friend who smoked.” Al Zalabani and Kasim* showed
that smoking parents, understanding of smoking-
related hazards, mass media, and pocket money were

other important factors in predicting smoking among
adolescents in Madinah, Saudi Arabia.

Discussion. The prevalence of smoking among
adolescents in KSA varied immensely in different
studies, ranging from 9.72% to 37% among secondary
school students, 2.4% to 30.9% among college students,
and 12.7% to 39.6% among adolescents age group
regardless of their educational stages. In all studies,
prevalence was reported to be significantly higher in
males than in females. The prevalence of smoking ranged
from 8.6% to 37% in male adolescents and 1.6% to
11.1% in female adolescents. A possible reason for Arab
males having higher smoking rates may be because they
spend free time with their peers without the restrictions
and supervision females experience. Additionally, males
believe that smoking could help increase the masculine
image and the maturity perception among peers.”*2
In contrast, social stigma may be responsible for the
low smoking prevalence among females. Additionally,
females believe that smoking could affect their feminine
Islamic image and reputation, thus affecting marriage
chances.®® In addition, it is thought that the cultural
censure of smoking among females may also contribute
to the low prevalence.

Our findings also showed that waterpipe smoking
prevalence ranged from 10.2% to 53.9%. The
prevalence of those who had ever smoked ranged from
17.3% to 42.8%. There are variations in the prevalence
of smoking in terms of year of research and location of
residency (Table 1).

Addressing factors associated with smoking is a
critical approach to reducing the prevalence of smoking
and improving the health of a nation. The included
studies reported several predictors of smoking in
Saudi Arabia. Imitating friends and family negligence
represented the most common risk factors for
smoking.* Saudi Arabia is currently undergoing a rapid
phase of modernization in which socialising out of the
home environment is growing. Adolescents expressed
their adulthood through spending more time with
their peers out of the home, particularly in the hastily
growing cafes/restaurants, thus, increasing smoking

prevalence among adolescents.'* Other risk factors have
been reported, such as older age,”* male gender,'®'®
parental smoking,” friends smoking,*** socioeconomic
status,* perception of health hazards of smoking, and
single parent.”* A study reported a strong association
between khat chewing which is a natural stimulant on
the central nervous system, extracted from the Catha
edulis plant and tobacco smoking.** However, there are
reductions to the risk of smoking by educated parents;
approximately by 51% among fathers and 39% among
mothers.” Religious beliefs are negatively associated
with smoking attitudes and could be a strong predictor
of the intention not to smoke.”

Religious values have a paramount effect in helping
adolescents quit smoking. A study reported lower
smoking prevalence in Islamic secondary school than in
other schools.” Furthermore, Al-Mohrej et al* reported
that the majority of ex-smokers (57%) had decided to
quit because of religious and social reasons. Also, Health
was another reason for 40% of the quitters, while only
3% stopped due to financial constraints.

Encouraging parents to abstain from smoking,
advising students to avoid any gathering that includes
smoking, and controlling the use of cigarettes among
the young may be an effective strategy to reduce
the prevalence/uptake of smoking. Broadening the
knowledge of smoking-related hazards through
enhancing the scholastic curriculum, mainly from
the first year of school life, life, has proved to be one
of the effective approaches. The media have a role in
increasing the awareness of students and their families
about the dangers of smoking. Ansari et al*® reported
that approximately 70% of smokers quit smoking
because they had greater knowledge and information on
smoking hazards. These findings are in agreement with
the results of a previous study in King Faisal University
with a total of 12400 students included (males=8200,
females= 4200) in the academic year 2006 to 2007.%

Primary and secondary prevention programs have
a vital role in reducing smoking among adolescents in
Saudi Arabia. School-based tobacco control programs
that pay particular attention at the sociocultural
context of smoking habit, consider the associated
risk and protective factors, and reflect the differences
between male and female gender are useful methods
in reducing the onset of smoking among students.”*
Anti-smoking clinics should be established to provide
pharmacological and non-pharmacological treatments
for smokers. Treatment of nicotine dependence and
tobacco-related diseases should also be reinforced.
Other interventions, including implementing strict
rules regarding cigarette sales to minors under 18
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Table 1 - The summary of included studies.

Authors City/Region Population Sample Sampling Definition of Key outcomes
(age in years) size method smoking as
measured in the
study
Prevalence Risk factors
Al Moamary Riyadh, High school students 1272 Convenience  Has smoked at least ~ Waterpipe (WP) smoking Participants reported
etal,” Saudi Arabia (16 to 18 years) sampling one time during the  was reported among 33% of beginning WP smoking in
2012 past 30 days participants. early adulthood.
Secondary schools students
in Riyadh had higher WP
prevalence.
95% CI: 2.4-4.0
Park et al," Jeddah, Middle school 1019 Stratified Smoking at the time ~ 10% of students reported Gender varies in social
2012 Saudi Arabia  students sample of the survey tobacco use. influences and attitudes
(age mean+SD 14.3 regarding tobacco
+1.2) consumption.
Religious beliefs have a
positive role in avoiding
smoking and future
intention of tobacco use.
Amin et al,”® Al-Hassa, Secondary school 1652 Multistage Smoked at the time 30.3% of boys and 8.5% of
2010 Saudi Arabia  students sampling of the survey girls were smokers
(age meanSD 17.5 method
+1) 53.9% smoked WP, of them
20.7% smoked WP daily,
23.8% weekly, and 64.2%
used flavored “Muassel”
tobacco
95% CI: males 27.5-33.2/
females 6.6-10.9
Al Ghobain Riyadh city, Boys and girls 1272 Cluster Anyone who was 42.8% of participants ever Cigarette smoking is more
etal,'® Saudi Arabia (16 to 18) random sample current smoker smoked prevalent among boys and
2011 at the time of the among those who have
survey. 19.5% were smokers smoker friends or parents.
However, is not affected by
the school type.
Fida and Jeddah, Male secondary school 695 Two-stage Anyone who smoked  37% were smokers, of them, Smokers at home (65,
Abdelmoneim, Saudi Arabia students cluster random  before and remain as ~ 83.7% had begun smoking at ~ 9%) and smokers’ friends
1920 (mean+SD 17.06 + 0.80) sample a smoker regardless 14 years old or younger (42.5%) were the most
2013 of smoking common causes of
frequency and did smoking.
not define himself as Family influence
a past smoker.
Al Nohair,”! National Secondary school 255 Random Anyone smoking 28.6% were smokers Reasons to smoke vary:
2011 Guard area of  students sample cigarettes or shisha. having spare time (81.6%),
Riyadh, Saudi (16 to 22 years) stress relieving (63.2%)
Arabia and watching teachers who
smoked (61.8%).
89% of the smokers began
tobacco use prior to 15
years old
Al-Zalabani,” Madinah city,  Intermediate and 3210 Convenience ~ Has smoked at least ~ The prevalence of second- Parents or friends who
2015 Saudi Arabia  secondary school sampling one time during the  hand smoke (SHS) exposure smoke were the highest risk
students past 30 days. was 32.7% inside home, of SHS smoking
(<13: n=469 49.3% outside home, and
13-16: n=1657 25% both inside and outside
>16: n=1084) the home
Al-Zalabani and  Madinah, Intermediate and 3400 A multistage  Has smoked at least ~ The prevalence of cigarette Having most or all friends
Kasim,* 2015 Saudi Arabia  secondary schools stratified one time during the ~ smoking was 15.2% who smoke was the most
(<13: n=526 cluster sample  past 30 days. with wide variability in common predictor for
14: n=479 sociodemographic factors smoking.
15: n=583
>16: n=1734) 95% CI: 13.95-16.39
872 Saudi Med J 2019; Vol. 40 (9)  www.smj.org.sa
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Table 1 - The summary of included studies. (continued).

Authors City/Region Population Sample Sampling Definition of Key outcomes
(age in years) size method smoking as
measured in the
study
Prevalence Risk factors
Gaffar et al,** Jazan region, Intermediate and 3923 Convenience  Using 21 tobacco 17.3% ever smoked and Academic performance,
2013 Saudi Arabia  secondary school sampling product 10.7% were current smokers and having friends who
students smoked were the most
(10 to 21) 95% CI: 9.75-11.78 common predictors of
smoking.
Al-Bedah etal,”  All regions Intermediate schools, 3829 Two-stage Anyone who was 39.5% of males and 16% of
2010 in the Saudi classes, and students random sample current smoker females ever smoked.
Arabia at the time of the
survey. 13% of males and 2.7% of
females smoked
Agil and Park,”®  Jeddah, Middle school 1019 Stratified Anyone who was 12.4% of boys and 6.7% of The most common causes
2012 Saudi Arabia students sample current smoker girls smoked tobacco of smoking were having
(meantSD14.3 +1.2) at the time of the families with high income,
survey / Nicotine in having higher daily
saliva test allowances, studying less,
skipping class, being less
religious, being males,
spending more time away
from home.
Al-Bedah et al,”” Health schools  Professional health 825 Two-stage Anyone who was Prevalence of cigarette
2012 in Saudi Arabia students sample design  current smoker smoking varies as of 2.9%
at the time of the among medical students to
survey more than 25% for dentistry
and pharmacy college students
Smoking shisha prevalence
was 2.9 between students in
medicine college and 34.3%
among dentistry college
students and 28.7% for
students in pharmacy school
Ansari and College of Female university 332 Convenience  Anyone who was 13.3% of participants were The associated factors for
Farooqi,” Applied students sampling current smoker smokers, 0.9% were active smoking were high-grade
2017 Medical at the time of the smokers point average

Science, survey (p=0.01).

Dammam,

Saudi Arabia 61.3% reported that first
smoking trial was after
seeing a known person
smoking (p=0.01)

Al-Mohamed King Faisal Male university 1382 Random Anyone who was 21.6% were cigarette smokers, ~ Among smokers,
and Amin,” University, students sample current smoker and 14.6% were WP smokers  41.4% were living with
2010 Al-Hassa, at the time of the family members who
Saudi Arabia survey 95% CI: cigarette smokers smoke, and 17% started
19.5-23.9/WP smokers smoking before reaching 12
12.9-16.6 years old.
The most common
predictors of smoking
were living outside home,
presence of family or
friends who smoke.
Almogbel et al®® Al Hassa, Male college students 337 Convenience  Anyone who was The prevalence of smoking ‘The significant predictors
2013 Saudi Arabia sampling current smoker was 30.9% of smoking were low
at the time of the academic performance,
survey. having friends and family
members smokers.
Mansour,”! Jeddah, Dental students 336 Convenience  Reported smoking The prevalence of ever Most participants (96%)
2017 Saudi Arabia sampling any tobacco product  smoking was 25% reported exposure to

at any point of time.

negative smoking.

Approximately 50% started
smoking during the dental
program.
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Table 1 - The summary of included studies (continued).

Authors City/Region Population Sample Sampling Definition of Key outcomes
(age in years) size method smoking as
measured in the
study
Prevalence Risk factors
Al-Kaabba et King Fahad Students at year one 153 Convenience ~ Has smoked at least
al,*? Medical City,  and year 2 in the sampling one time during the Free time, imitation of
2011 Riyadh, college of medicine past 30 days. others and pressure relief
Saudi Arabia were important causes for
smoking. While health,
religion were important
reasons for not smoking.
Al-Turki etal,®  Riyadh, Female medical 447 Convenience  Anyone who was The prevalence of smokers Only 10% blame their
2008 Saudi Arabia  students sampling current smoker was 2.4%, most of them were  smoking parents as a reason
at the time of the shisha smokers. Influence of for starting smoking.
survey friends has a substantial effect
on initiating smoking in 30%  Three percent of students
of smokers. were positive smokers.
Almutairi, Riyadh, Medical students 805 Convenience  Regular or irregular ~ 11.3% experienced cigarette 93.1% reported that
2014 Saudi Arabia sampling Smoking of any kind ~ smoking training should be provided
of tobacco to healthcare professionals
at any point during  4.7% were smoking. for quitting smoking
the
survey
Almutairi,” King Saud Male college students 715 Convenience  Anyone who was The prevalence of smoking Students of education
2016 University, sampling current smoker was 29.8% college smoked more than
Riyadh, at the time of the students of science college
Saudi Arabia survey and those 13.8% smoke cigarette only
who smoked at least
one cigarette every 7.3% smoke shisha only
day during the past
30 days. 27% used both cigarette and
shisha
Baig et al,* Faculty of Medical students 438 Random Anyone who was Approximately 25.3% of 34.5% had more than
2016 Medicine, sample current smoker youngsters smoked about 1-10  one family member who
Rabigh, King at the time of the while 60.7% of them smoked smoked, and 19% had
Abdulaziz survey. 11-30 cigarettes/day smoker brother and 13%
University, had smoker father.
Jeddah, Approximately 14% smoked
Saudi Arabia >30 cigarettes/day
Subhan etal,””  Riyadh, University students 910 Convenience ~ Combination of 11.1% of participants were Smoking was more
2009 Saudi Arabia sampling daily and occasional ~ smokers common in males than
smokers. females.
Cigarettes only were used by
62 students, shisha only by
30, and both cigarettes and
shisha by 9
Mandil et al,*® King Saud Undergraduate 6793 Convenience  Anyone who smoke 14.5% of participants were Family member smoker;
2011 University, students sampling >1 tobacco products  smokers being singles, and age were
Riyadh, the main independent
Saudi Arabia 22.2% of fathers participants  predictors of smoking.

were smokers. Only 2.2% of
mothers were smokers and
43.1% were males and 14.8%
were female siblings

15% stated all or most of their
friends were smokers

95% CI: for total 13.7-15.3
Fathers 21.2 - 23.2
Mothers 1.8 - 2.5

Males 39.4 - 46.8

Females 13.9 - 15.6
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Table 1 - The summary of included studies. (continued).

Authors City/Region Population Sample Sampling Definition of Key outcomes
(age in years) size method smoking as
measured in the
study
Prevalence Risk factors
Koura et al,* Dammam, Non-medical female 1020 Multi-stage ~ Anyone who was 8.6% of students were
2011 Saudi Arabia college students stratified current smoker smokers
random at the time of the
sampling survey. The prevalence of smoking
technique was 12.1% among literature
using school students and 3.4%
proportional among science college
allocation students. Smoking started at a
mean age of 16 + 2.4 years.
Taha et al,* Eastern area of Male medical students 371 Convenience  Anyone who was 12.6% were shisha smokers
2010 Saudi Arabia sampling current smoker
at the time of the 63.8% initiated shisha
survey. smoking between age of 16 to
18 years
15% smoked shisha daily
Abdallaetal,®  Tabuk, Adolescent cigarette 1505 Two-stage Has smoked one or  22.3% of participants were Gender significantly
2007 Saudi Arabia  smokers in grades cluster random  more days during the  smokers affected cigarette source,
7-12 (mean+SD 15.62 sample past 30 days. smoking place, smoking
+1.70) intensity, addiction
knowledge, and education
on tobacco.
Al-Zalabani,” Madinah City, Male adolescents 900 Convenience  Has smoked atleast ~ The prevalence of smoking
2015 Saudi Arabia sampling one time during the ~ was 20.8%. Adolescents who
past 30 days. had a higher prevalence of
smoking had smoker friends
(48.1%) or had a smoker
parent (47.4%)
Alsubaie,® Riyadh, Male adolescent 453 Convenience  Has smoked at least ~ 24.3% of adolescents were Private school students,
2018 Saudi Arabia students (mean+SD sampling one time during the ~ smokers smoking friends or parents,
17.1 £ 1.33) past 30 days. inadequate health services,
and age were the main
predictors of smoking.
Algorinneesetal,”  Northern Adolescent students 305 Convenience  Anyone who was 27% smoked 1-3 cigarettes
2016 Saudi Arabia (mean+SD 14 + sampling current smoker daily, 55.8% smoked 4-10,
11-19) at the time of the and 17.2% smoked more
survey. than 10
Most smokers had smoked for
26-36 months.
Mohammedetal®  Saudi Arabia ~ Adolescents boys 695 Convenience ~ Anyone who was 39.6% of adolescents were Smokers were associated
2014 (11 to 16) sampling current smoker smokers with higher pocket money,
at the time of the living in wealthy families
survey. and getting fewer academic
degrees.
Al-Makadmaetal® Riyadh, Adolescent students 1430 Convenience  Anyone who was 30% of adolescents were Smokers had substantial
2015 Saudi Arabia aged 14-19 from high sampling current smoker smokers in the last month less school connectedness
schools at the time of the than those who never
survey. One in five students reported  smoked.
ever smoked. Boys used
tobacco more than girls.
Beaver et al,” Jeddah, Youth 500 Convenience ~ Anyone who was The prevalence of students Having smoking friends
2016 Saudi Arabia (mean+SD 16.27 + sampling current smoker who smoked at least once was the most significant
1.24) at the time of the was 12.7%, those who predictor of smoking, while

survey.

drank alcohol at least once
was 2.6%, and those who
consumed prohibited drugs
was 3%

low self-control had no
significant relationship.
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years, prohibiting smoking on health and educational
premises and on public transport, banning smoking
advertising in the media, and raising taxes and the cost
of tobacco products, could be used to reduce the uptake
and prevalence of smoking.”?* Moreover, a systematic
assessed  adolescent smoking  prevention
programs and confirmed the need for new school-based
programs to reduce the prevalence of smoking. These
programs should target risky populations, depend on
qualified health professionals, and use updated methods
to achieve widespread success.”

Our findings are consistent with the results of 2 2014
systematic literature review exploring the prevalence of
smoking among Saudi students which was published in
2014 with 12 relevant studies published until October
2013. In that review, the prevalence of smoking among
adolescents ranged from 10% to 30%.%® The literature
also suggests that males smoke more than women.”
Likewise, the current study accords with a 2013 report
of the WHO which reported that the prevalence of
tobacco smoking was 25.2% among males and 1.9%
among females in Saudi Arabia.’

In its 2011 report regarding smoking prevalence in
the Middle East and North Africa, the WHO announced
that the lowest smoking prevalence was found in
Morocco (15.1%), whilst the highest prevalence was
found in Lebanon (38.5%). Among males, the lowest
smoking prevalence was reported in Saudi Arabia
(20.2%) while the highest was found among the Syrians
(62%). Among females, it varied from 0.2% among
Moroccans to 31.5% among Lebanese.” Our results
are in agreement with the results of western studies. In
2015, the proportion of smokers in the UK was 23.1%,
while in the United States it was 22.3% among adults.®
A systematic review of 59 studies published up to 2011
reported that the tobacco use ranged from 2.4% to 22%
among Brazilian adolescents.!

This study has been limited by the lack of
quantitative meta-analysis. The authors also included
articles published between 2007 and 2018 which
may introduce selection bias and affect the overall
inferences. Nevertheless, our results have implications
for the promotion of interventions to reduce tobacco
use. These interventions should include approaches to
progress school cohesion and involve family members
as role models. Our findings can also be used to inspire
authorities in the education sector to implement
suitable actions to resolve the problems related to
smoking and encourage religious education. It is highly
recommended that further and detailed studies of

review
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smoking prevalence be conducted at regular intervals
to help in guiding policy changes and interventions to
reduce the prevalence of smoking.

Multicenter future studies are recommended to
investigate the variation in smoking prevalence among
various regions of Saudi Arabia.

In conclusion, this review highlights that the
prevalence of smoking is relatively high among
adolescents in Saudi Arabia ranging from 9.7% to
37% among secondary school students, 2.4% to
30.9% among college students, and 12.7% to 39.6%
among adolescents age group without educational
specifications. The social influence of friends, teachers
or parents, low academic performance, having spare
time, living away from home, and the desire to relieve
stress were the most commonly reported risk factors for
smoking. It is noteworthy that strong religious beliefs
could reduce the risk of tobacco use. Further public
health interventions are needed to increase the awareness
of adolescents of the dangers and consequences of
smoking, and thereby help them to quit smoking.
Future healthcare policies should consider the variable
definitions and wide-ranging estimates of smoking
among different populations and regions reported in
the published literature.

References

1. World Health Organization. Prevalence of tobacco smoking.
Geneva: World Health Organization; 2015. Available from
URL: http://apps.who.int/iris/bitstream/10665/156262/1/978
9241564922 _eng.pdf

2. Ng M, Freeman MK, Fleming TD, Robinson M, Dwyer-
Lindgren L, Thomson B, et al. Smoking prevalence and cigarette
consumption in 187 countries, 1980-2012. JAMA 2014; 311:
183.

3. Moradi-Lakeh M, El Bcheraoui C, Tuffaha M, Daoud F, Al
Saeedi M, Basulaiman M, et al. Tobacco consumption in the
Kingdom of Saudi Arabia, 2013: findings from a national
survey. BioMed Central 2015; 15: 611.

4. Moradi-Lakeh M, El Bcheraoui C, Daoud E, Tuffaha M, Kravitz
H, Al Saeedi M, et al. Prevalence of asthma in Saudi adults:
findings from a national houschold survey, 2013. BMC Pulm
Med 2015; 15: 77.

5. World Health Organization. WHO report on the global
tobacco epidemic, 2017: monitoring tobacco use and
prevention policies: executive summary. Geneva: World Health
Organization; 2017. Available from URL: https://www.who.
int/tobacco/global_report/2017/en/

6. World Health Organization. WHO global report on trends
in prevalence of tobacco smoking. Geneva: World Health
Organization; 2017. [cited 2018 Nov 3]. Available from:
http://apps.who.int/iris/bitstream/handle/10665/156262/978
9241564922sequence=1


http://www.smj.org.sa/index.php/smj/index
http://apps.who.int/iris/bitstream/10665/156262/1/9789241564922_eng.pdf
http://apps.who.int/iris/bitstream/10665/156262/1/9789241564922_eng.pdf
http://apps.who.int/iris/bitstream/10665/156262/1/9789241564922_eng.pdf
http://apps.who.int/iris/bitstream/10665/156262/1/9789241564922_eng.pdf
https://doi.org/10.1001/jama.2013.284692
https://doi.org/10.1001/jama.2013.284692
https://doi.org/10.1001/jama.2013.284692
https://doi.org/10.1001/jama.2013.284692
https://doi.org/10.1186/s12889-015-1902-3
https://doi.org/10.1186/s12889-015-1902-3
https://doi.org/10.1186/s12889-015-1902-3
https://doi.org/10.1186/s12889-015-1902-3
https://doi.org/10.1186/s12890-015-0080-5
https://doi.org/10.1186/s12890-015-0080-5
https://doi.org/10.1186/s12890-015-0080-5
https://doi.org/10.1186/s12890-015-0080-5
https://www.who.int/tobacco/global_report/2017/en/
https://www.who.int/tobacco/global_report/2017/en/
https://www.who.int/tobacco/global_report/2017/en/
https://www.who.int/tobacco/global_report/2017/en/
https://www.who.int/tobacco/global_report/2017/en/
http://apps.who.int/iris/bitstream/handle/10665/156262/978924156492?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/156262/978924156492?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/156262/978924156492?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/156262/978924156492?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/156262/978924156492?sequence=1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Smoking among Saudi adolescents ... Alasqah et al

. So ES, Yeo JY. Factors associated with early smoking initiation

among Korean adolescents. Asian Nurs Res (Korean Soc Nurs

Seci) 2015; 9: 115-119.

. Park S. Smoking and adolescent health. Korean J Pediatr 2011;

54: 401.

. Moor I, Rathmann K, Lenzi M, Pfértner TK, Nagelhout GE,

de Looze M, et al. Socioeconomic inequalities in adolescent
smoking across 35 countries: a multilevel analysis of the role
of family, school and peers. Eur J Public Health 2015; 25:
457-463.

Mobher D, Liberati A, Tetzlaff ], Altman DG. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA
statement. PLoS Med. Public Library of Science 2009; 6:
e¢1000097.

Stroup DE, Berlin JA, Morton SC, Olkin I, Williamson GD,
Rennie D, et al. Meta-analysis of observational studies in
epidemiology: a proposal for reporting. Meta-analysis Of
Observational Studies in Epidemiology (MOOSE) group.
JAMA 2000; 283: 2008-2012.

Higgins JPT, Green S, Series CB. Cochrane handbook for
systematic reviews of interventions. Vol. 5. USA: John Wiley &
Sons, Inc.; 2008. p. 672.

Al Moamary MS, Al Ghobain MA, Al Shehri SN, Alfayez Al,
Gasmelseed AY, Al-Hajjaj MS. The prevalence and characteristics
of water-pipe smoking among high school students in Saudi
Arabia. J Infect Public Health 2012; 5: 159-168.

Park HK, Al Agili DE, Bartolucci A. Factors Affecting Tobacco
Use Among Middle School Students in Saudi Arabia. Matern
Child Health ] 2012; 16: 1828-1836.

AminTT, Amr MAM, Zaza BO, Suleman W. Harm perception,
attitudes and predictors of waterpipe (shisha) smoking among
secondary school adolescents in Al-Hassa, Saudi Arabia. Asian
Pac ] Cancer Prev 2010; 11: 293-301.

Amin TT, Amr MAM, Zaza BO. Psychosocial predictors of
smoking among secondary school students in Al-Hassa, Saudi
Arabia. J Behav Med 2011; 34: 339-350.

Amin TT, Amr MAM, Zaza BO, Kaliyadan E Predictors of
Waterpipe Smoking Among Secondary School Adolescents in
Al Hassa, Saudi Arabia. Int ] Behav Med 2012; 19: 324-335.
Al Ghobain MO, Al Moamary MS, Al Shehri SN, Al-Hajjaj
MS. Prevalence and characteristics of cigarette smoking among
16 to 18 years old boys and girls in Saudi Arabia. Ann Thorac
Med 2011; 6: 137-140.

Fida, Abdelmoneim I. Prevalence of smoking among male
secondary school students in Jeddah, Saudi Arabia. J Fam
Community Med 2013; 20: 168.

Fida HR, Abdelmoneim I. Prevalence of smoking among
secondary school male students in Jeddah, Saudi Arabia: a
survey study. BMC Public Health. BioMed Central 2013; 13:
1010.

Al Nohair SE Prevalence of smoking and its related behaviors
and beliefs among secondary school students in riyadh, saudi
arabia. Int J Health Sci (Qassim) 2011; 5: 51-57.

Al-Zalabani AH, Amer SM, Kasim KA, Alqabshawi RI,
Abdallah AR. Second-Hand Smoking among Intermediate and
Secondary School Students in Madinah, Saudi Arabia. Biomed
Res Int 2015; 2015: 672393.

Al-Zalabani A, Kasim K. Prevalence and predictors of
adolescents’ cigarette smoking in Madinah, Saudi Arabia: a
school-based cross-sectional study. BMC Public Health 2015;
15:17.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Gaffar AM, Alsanosy RM, Mahfouz MS. Sociodemographic
Factors Associated With Tobacco Smoking Among Intermediate
and Secondary School Students in Jazan Region of Saudi Arabia.
Subst Abus 2013; 34: 381-388.

Al-Bedah AM, Qureshi NA, Al-Guhaimani HI, Basahi JA.
The Global Youth Tobacco Survey - 2007. Comparison with
the Global Youth Tobacco Survey 2001-2002 in Saudi Arabia.
Saudi Med ] 2010; 31: 1036-1043.

Al Agili DE, Park HK. The prevalence and determinants of
tobacco use among adolescents in Saudi Arabia. J Sch Health
2012; 82: 131-138.

Al-bedah AM, Al-bedah AM, Basahi JA, Ahmed SS, Mohamed
NA. Saudi Arabia Global Health Professional Students Tobacco
Survey 2010-2011. Life Sci ] 2012; 9: (4).

Ansari K, Farooqi FA. Comparison and prevalence of smoking
among Saudi females from different Departments of the
College of Applied Medical Sciences in Dammam. Int | Health
Sei (Qassim) 2017; 11: 56-62.

Al-Mohamed HI, Amin TT. Pattern and prevalence of smoking
among students at King Faisal University, Al Hassa, Saudi
Arabia. East Mediterr Health ] 2010; 16: 56-64.

Almogbel YS, Abughosh SM, Almogbel FS, Alhaidar IA,
Sansgiry SS. Predictors of smoking among male college students
in Saudi Arabia. East Mediterr Health J 2013; 19: 909-914.
Mansour A. Predictors of smoking among Saudi dental students
in Jeddah. Am J Health Behav 2017; 41: 329-337.

Al-Kaabba AF, Saeced AA, Abdalla AM, Hassan HA, Mustafa
AA. Prevalence and associated factors of cigarette smoking
among medical students at King Fahad Medical City in Riyadh
of Saudi Arabia. J Family Community Med 2011; 18: 8-12.
Al-Turki YA, Al-Rowais NA. Prevalence of smoking among
female medical students in the College of Medicine, Riyadh,
Saudi Arabia. Saudi Med ] 2008; 29: 311-312.

Almutairi KM. Prevalence of tobacco use and exposure to
environmental tobacco smoke among Saudi medical students in
Riyadh, Saudi Arabia. ] Community Health 2014; 39: 668-673.
Almutairi KM. Predicting relationship of smoking behavior
among male Saudi Arabian college students related to their
religious practice. J Relig Health 2016; 55: 469-479.

Baig M, Bakarman MA, Gazzaz Z], Khabaz MN, Ahmed
TJ, Qureshi IA, et al. Reasons and motivations for cigarette
smoking and barriers against quitting among a sample of young
people in Jeddah, Saudi Arabia. Asian Pac ] Cancer Prev 2016;
17: 3483-3487.

Subhan MM, Al-Khlaiwi T, Ghandourah SO. Smoking among
health science university students in Riyadh, Saudi Arabia.
Saudi Med J 2009; 30: 1610-1612.

Mandil A, BinSaced A, Dabbagh R, Shaikh SA, AlSaadi
M, Khan M. Smoking among Saudi university students:
consumption patterns and risk factors. East Mediterr Health ]
2011; 17: 309-316.

Koura M, Bahnassy A, Al-Dossary A. Smoking pattern among
female college students in Dammam, Saudi Arabia. J Fam
Community Med 2011; 18: 63.

Taha AZ, Sabra AA, Al-Mustafa ZZ, Al-Awami HR, Al-Khalaf
MA, Al-Momen MM. Water pipe (shisha) smoking among
male students of medical colleges in the eastern region of Saudi

Arabia. Ann Saudi Med 2010; 30: 222-226.

41. Abdalla AM, Al-Kaabba AF, Saced AA, Abdulrahman BM, Raat

H. Gender differences in smoking behavior among adolescents
in Saudi Arabia. Saudi Med ] 2007; 28: 1102-1108.

Saudi Med J 2019; Vol. 40 (9) 877

WWW.Smj.org.sa


http://www.smj.org.sa/index.php/smj/index
https://doi.org/10.1016/j.anr.2015.05.002
https://doi.org/10.1016/j.anr.2015.05.002
https://doi.org/10.1016/j.anr.2015.05.002
https://doi.org/10.3345/kjp.2011.54.10.401
https://doi.org/10.3345/kjp.2011.54.10.401
https://doi.org/10.1093/eurpub/cku244
https://doi.org/10.1093/eurpub/cku244
https://doi.org/10.1093/eurpub/cku244
https://doi.org/10.1093/eurpub/cku244
https://doi.org/10.1093/eurpub/cku244
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1002/9780470712184
https://doi.org/10.1002/9780470712184
https://doi.org/10.1002/9780470712184
https://doi.org/10.1016/j.jiph.2012.01.002
https://doi.org/10.1016/j.jiph.2012.01.002
https://doi.org/10.1016/j.jiph.2012.01.002
https://doi.org/10.1016/j.jiph.2012.01.002
https://doi.org/10.1007/s10995-011-0929-z
https://doi.org/10.1007/s10995-011-0929-z
https://doi.org/10.1007/s10995-011-0929-z
https://s3.amazonaws.com/academia.edu.documents/30693956/293_Tarewk_Amin.pdf?response-content-disposition=inline%3B%20filename%3DHarm_perception_attitudes_and_predictors.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20190815%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20190815T030123Z&X-Amz-Expires=3600&X-Amz-SignedHeaders=host&X-Amz-Signature=8b860a02f665a56f2a5d2bcfc71588b0a82f5618c6c45d96bfe340220be01b6d
https://s3.amazonaws.com/academia.edu.documents/30693956/293_Tarewk_Amin.pdf?response-content-disposition=inline%3B%20filename%3DHarm_perception_attitudes_and_predictors.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20190815%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20190815T030123Z&X-Amz-Expires=3600&X-Amz-SignedHeaders=host&X-Amz-Signature=8b860a02f665a56f2a5d2bcfc71588b0a82f5618c6c45d96bfe340220be01b6d
https://s3.amazonaws.com/academia.edu.documents/30693956/293_Tarewk_Amin.pdf?response-content-disposition=inline%3B%20filename%3DHarm_perception_attitudes_and_predictors.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20190815%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20190815T030123Z&X-Amz-Expires=3600&X-Amz-SignedHeaders=host&X-Amz-Signature=8b860a02f665a56f2a5d2bcfc71588b0a82f5618c6c45d96bfe340220be01b6d
https://s3.amazonaws.com/academia.edu.documents/30693956/293_Tarewk_Amin.pdf?response-content-disposition=inline%3B%20filename%3DHarm_perception_attitudes_and_predictors.pdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53UL3A%2F20190815%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20190815T030123Z&X-Amz-Expires=3600&X-Amz-SignedHeaders=host&X-Amz-Signature=8b860a02f665a56f2a5d2bcfc71588b0a82f5618c6c45d96bfe340220be01b6d
https://doi.org/10.1007/s10865-011-9319-7
https://doi.org/10.1007/s10865-011-9319-7
https://doi.org/10.1007/s10865-011-9319-7
https://doi.org/10.1007/s12529-011-9169-2
https://doi.org/10.1007/s12529-011-9169-2
https://doi.org/10.1007/s12529-011-9169-2
 https://doi.org/10.4103/1817-1737.82447
 https://doi.org/10.4103/1817-1737.82447
 https://doi.org/10.4103/1817-1737.82447
 https://doi.org/10.4103/1817-1737.82447
https://doi.org/10.4103/2230-8229.121993
https://doi.org/10.4103/2230-8229.121993
https://doi.org/10.4103/2230-8229.121993
https://doi.org/10.1186/1471-2458-13-1010
https://doi.org/10.1186/1471-2458-13-1010
https://doi.org/10.1186/1471-2458-13-1010
https://doi.org/10.1186/1471-2458-13-1010
https://doi.org/10.1155/2015/672393
https://doi.org/10.1155/2015/672393
https://doi.org/10.1155/2015/672393
https://doi.org/10.1155/2015/672393
https://doi.org/10.1186/s12889-015-1363-8
https://doi.org/10.1186/s12889-015-1363-8
https://doi.org/10.1186/s12889-015-1363-8
https://doi.org/10.1186/s12889-015-1363-8
https://doi.org/10.1080/08897077.2013.779361
https://doi.org/10.1080/08897077.2013.779361
https://doi.org/10.1080/08897077.2013.779361
https://doi.org/10.1080/08897077.2013.779361
https://www.ncbi.nlm.nih.gov/pubmed/20844818
https://www.ncbi.nlm.nih.gov/pubmed/20844818
https://www.ncbi.nlm.nih.gov/pubmed/20844818
https://www.ncbi.nlm.nih.gov/pubmed/20844818
https://doi.org/10.1111/j.1746-1561.2011.00676.x
https://doi.org/10.1111/j.1746-1561.2011.00676.x
https://doi.org/10.1111/j.1746-1561.2011.00676.x
http://www.lifesciencesite.com/lsj/life0904/796_13618life0904_5357_5368.pdf
http://www.lifesciencesite.com/lsj/life0904/796_13618life0904_5357_5368.pdf
http://www.lifesciencesite.com/lsj/life0904/796_13618life0904_5357_5368.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29114195
https://www.ncbi.nlm.nih.gov/pubmed/29114195
https://www.ncbi.nlm.nih.gov/pubmed/29114195
https://www.ncbi.nlm.nih.gov/pubmed/29114195
https://doi.org/10.26719/2010.16.1.56
https://doi.org/10.26719/2010.16.1.56
https://doi.org/10.26719/2010.16.1.56
https://doi.org/10.26719/2013.19.11.909
https://doi.org/10.26719/2013.19.11.909
https://doi.org/10.26719/2013.19.11.909
https://doi.org/10.5993/AJHB.41.3.12
https://doi.org/10.5993/AJHB.41.3.12
https://doi.org/10.4103/1319-1683.78631
https://doi.org/10.4103/1319-1683.78631
https://doi.org/10.4103/1319-1683.78631
https://doi.org/10.4103/1319-1683.78631
https://www.ncbi.nlm.nih.gov/pubmed/18246252
https://www.ncbi.nlm.nih.gov/pubmed/18246252
https://www.ncbi.nlm.nih.gov/pubmed/18246252
https://doi.org/10.1007/s10900-014-9900-4
https://doi.org/10.1007/s10900-014-9900-4
https://doi.org/10.1007/s10900-014-9900-4
https://doi.org/10.1007/s10943-015-0003-z
https://doi.org/10.1007/s10943-015-0003-z
https://doi.org/10.1007/s10943-015-0003-z
https://www.ncbi.nlm.nih.gov/pubmed/27509996
https://www.ncbi.nlm.nih.gov/pubmed/27509996
https://www.ncbi.nlm.nih.gov/pubmed/27509996
https://www.ncbi.nlm.nih.gov/pubmed/27509996
https://www.ncbi.nlm.nih.gov/pubmed/27509996
https://www.ncbi.nlm.nih.gov/pubmed/19936431
https://www.ncbi.nlm.nih.gov/pubmed/19936431
https://www.ncbi.nlm.nih.gov/pubmed/19936431
https://doi.org/10.26719/2011.17.4.309
https://doi.org/10.26719/2011.17.4.309
https://doi.org/10.26719/2011.17.4.309
https://doi.org/10.26719/2011.17.4.309
https://doi.org/10.4103/2230-8229.83370
https://doi.org/10.4103/2230-8229.83370
https://doi.org/10.4103/2230-8229.83370
https://doi.org/10.4103/0256-4947.62838
https://doi.org/10.4103/0256-4947.62838
https://doi.org/10.4103/0256-4947.62838
https://doi.org/10.4103/0256-4947.62838
https://www.ncbi.nlm.nih.gov/pubmed/17603720
https://www.ncbi.nlm.nih.gov/pubmed/17603720
https://www.ncbi.nlm.nih.gov/pubmed/17603720

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

878

Smoking among Saudi adolescents ... Alasgah et al

Al-Zalabani AH. Family Context Factors and the Risk of
Smoking among Male Adolescents in Saudi Arabia. Asian Pac J
Cancer Prev 2015; 16: 5847-5852.

Alsubaie ASR. Prevalence and determinants of smoking
behavior among male school adolescents in Saudi Arabia. Inz
J Adolesc Med Health 2018; 25: pii: /j/ijamh.ahead-of-print/
jjamh-2017-0180/ijamh-2017-0180.xml.

Algorinees RM, Alreshidi IGK, Alateeq MFM, Alghuraymi
AAS, Alfayez AAA, Almuzaini FKE et al. Prevalence of Cigarette
Smoking Usage among Adolescent Students in Northern Saudi
Arabia. Asian Pac | Cancer Prev 2016; 17: 3839-3843.
Mohammed M, Eggers SM, Alotaiby FF, de Vries N, de Vries
H. Smoking uptake among Saudi adolescents: tobacco epidemic
indicators and preventive actions needed. Glob Health Promot
2018; 25: 6-15.

Al-Makadma AS, Moynihan M, Dobson S, Saewyc E. Tobacco
use among adolescents in Riyadh Saudi Arabia. Inz J Adolesc
Med Health 2015; 27: 357-360.

Beaver KM, Al-Ghamdi MS, Kobeisy AN, Alqurashi FH,
Schwartz JA, Connolly EJ, et al. The Effects of Low Self-
Control and Delinquent Peers on Alcohol, Tobacco, and Drug
Use in a Sample of Saudi Arabian Youth. Inz J Offender Ther
Comp Criminol 2016; 60: 1569-1587.

Islam SMS, Johnson CA. Correlates of smoking behavior
among Muslim Arab-American adolescents. Ethn Health 2003;
8:319-337.

Jarallah JS, Bamgboye EA, al-Ansary LA, Kalantan KA.
Predictors of smoking among male junior secondary school
students in Riyadh, Saudi Arabia. Tob Control 1996; 5: 26-29.
Al-Faris EA. Smoking habits of secondary school boys in Rural
Riyadh. Public Health 1995; 109: 47-55.
Al-Damegh SA, Saleh MA, Al-Alfi MA, Al-Hogqail IA. Cigarette
smoking behavior among male secondary school students in
the Central region of Saudi Arabia. Saudi Med J 2004; 25:
215-219.

Saudi Med ] 2019; Vol. 40 (9)

WWW.Smj.org.sa

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Forrester K, Biglan A, Severson H, Smolkowski K. Predictors
of smoking onset over two years. Nicotine Tob Res 2007; 9:
1259-1267.

Al-Mohrej O, Al-Shirian S, Aleraif S, Tamim H, Fakhoury H.
What encourages Saudis to quit smoking? J Heal Spec 2016; 4:
146.

Walter HJ, Vaugh RD, Wynder EL. Primary Prevention of
cancer among children: changes in cigarette smoking and diet
after six years of intervention. J Natl Cancer Inst 1989; 81:
995-999.

Glynn TJ. Essential elements of school-based smoking
prevention programs. J Sch Health 1989; 59: 181-188.
Reinert B, Carver V, Range LM. Anti-tobacco messages from
different sources make a difference with secondary school
students. J Public Health Manag Pract 2004; 10: 518-523.
Sherman EJ, Primack BA. What works to prevent adolescent
smoking? A systematic review of the National Cancer Institute’s
Research-Tested Intervention Programs. J Sch Health 2009; 79:
391-399.

Almutairi KM. Smoking Among Saudi Students: A Review of
Risk Factors and Early Intentions of Smoking. J Community
Health 2014; 39: 901-907.

Bassiony MM. Smoking in Saudi Arabia. Saudi Med J 2009;
30: 876-881.

Khattab A, Javaid A, Iraqi G, Alzaabi A, Ben Kheder A, Koniski
M-L, et al. Smoking habits in the Middle East and North
Africa: Results of the BREATHE study. Respir Med 2012; 106
Suppl 2: §16-S24.

Barbosa Filho VC, Campos W de, Lopes A da S. Prevalence
of alcohol and tobacco use among Brazilian adolescents: a
systematic review. Rev Saude Publica 2012; 46: 901-917.


http://www.smj.org.sa/index.php/smj/index
https://doi.org/10.7314/APJCP.2015.16.14.5847
https://doi.org/10.7314/APJCP.2015.16.14.5847
https://doi.org/10.7314/APJCP.2015.16.14.5847
https://doi.org/10.1515/ijamh-2017-0180
https://doi.org/10.1515/ijamh-2017-0180
https://doi.org/10.1515/ijamh-2017-0180
https://doi.org/10.1515/ijamh-2017-0180
http://journal.waocp.org/article_33063_a13dc19c3afdd2646870175823bc2885.pdf
http://journal.waocp.org/article_33063_a13dc19c3afdd2646870175823bc2885.pdf
http://journal.waocp.org/article_33063_a13dc19c3afdd2646870175823bc2885.pdf
http://journal.waocp.org/article_33063_a13dc19c3afdd2646870175823bc2885.pdf
https://doi.org/10.1177/1757975914548193
https://doi.org/10.1177/1757975914548193
https://doi.org/10.1177/1757975914548193
https://doi.org/10.1177/1757975914548193
https://doi.org/10.1515/ijamh-2014-0023
https://doi.org/10.1515/ijamh-2014-0023
https://doi.org/10.1515/ijamh-2014-0023
https://doi.org/10.1177/0306624X15583670
https://doi.org/10.1177/0306624X15583670
https://doi.org/10.1177/0306624X15583670
https://doi.org/10.1177/0306624X15583670
https://doi.org/10.1177/0306624X15583670
https://doi.org/10.1080/13557850310001631722
https://doi.org/10.1080/13557850310001631722
https://doi.org/10.1080/13557850310001631722
https://doi.org/10.1136/tc.5.1.26
https://doi.org/10.1136/tc.5.1.26
https://doi.org/10.1136/tc.5.1.26
https://doi.org/10.1016/S0033-3506(95)80075-1
https://doi.org/10.1016/S0033-3506(95)80075-1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Damegh+SA%2C+Saleh+MA%2C+Al-Alfi+MA%2C+Al-Hoqail+IA.+Cigarette+smoking+behavior+among+male+secondary+school+students+in+the+Central+region+of+Saudi+Arabia.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Damegh+SA%2C+Saleh+MA%2C+Al-Alfi+MA%2C+Al-Hoqail+IA.+Cigarette+smoking+behavior+among+male+secondary+school+students+in+the+Central+region+of+Saudi+Arabia.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Damegh+SA%2C+Saleh+MA%2C+Al-Alfi+MA%2C+Al-Hoqail+IA.+Cigarette+smoking+behavior+among+male+secondary+school+students+in+the+Central+region+of+Saudi+Arabia.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Damegh+SA%2C+Saleh+MA%2C+Al-Alfi+MA%2C+Al-Hoqail+IA.+Cigarette+smoking+behavior+among+male+secondary+school+students+in+the+Central+region+of+Saudi+Arabia.
https://doi.org/10.1080/14622200701705357
https://doi.org/10.1080/14622200701705357
https://doi.org/10.1080/14622200701705357
https://doi.org/10.4103/1658-600X.179825
https://doi.org/10.4103/1658-600X.179825
https://doi.org/10.4103/1658-600X.179825
https://doi.org/10.1093/jnci/81.13.995
https://doi.org/10.1093/jnci/81.13.995
https://doi.org/10.1093/jnci/81.13.995
https://doi.org/10.1093/jnci/81.13.995
https://doi.org/10.1111/j.1746-1561.1989.tb04698.x
https://doi.org/10.1111/j.1746-1561.1989.tb04698.x
https://doi.org/10.1097/00124784-200411000-00008
https://doi.org/10.1097/00124784-200411000-00008
https://doi.org/10.1097/00124784-200411000-00008
https://doi.org/10.1111/j.1746-1561.2009.00426.x
https://doi.org/10.1111/j.1746-1561.2009.00426.x
https://doi.org/10.1111/j.1746-1561.2009.00426.x
https://doi.org/10.1111/j.1746-1561.2009.00426.x
https://doi.org/10.1007/s10900-014-9909-8
https://doi.org/10.1007/s10900-014-9909-8
https://doi.org/10.1007/s10900-014-9909-8
https://pdfs.semanticscholar.org/920a/da7cc70f1231b74acdd7bb6f20512c87b070.pdf
https://pdfs.semanticscholar.org/920a/da7cc70f1231b74acdd7bb6f20512c87b070.pdf
doi: 10.1016/S0954-6111(12)70011-2. 
doi: 10.1016/S0954-6111(12)70011-2. 
doi: 10.1016/S0954-6111(12)70011-2. 
doi: 10.1016/S0954-6111(12)70011-2. 
https://doi.org/10.1590/S0034-89102012000500018
https://doi.org/10.1590/S0034-89102012000500018
https://doi.org/10.1590/S0034-89102012000500018

	Title
	Affiliation
	ABSTRACT
	Methods
	Results
	Discussion
	References

