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Pattern and prevalence of smoking among students at
King Faisal University, Al Hassa, Saudi Arabia
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ABSTRACT The study describes the prevalence of different forms of smoking, and the correlates of current
smoking, by male students of King Faisal University, Saudi Arabia. A random sample 0f 1382 students at 9 colleges
answered a self-administered questionnaire based on the Global Youth Tobacco Survey plus the modified
Fagerstrom Test for Nicotine Dependence. The prevalence of current smoking was 28.1% (21.6% for cigarettes,
14.6% for waterpipe). Of current smokers, 41.4% were living in homes where others smoke and 17.0% initiated
smoking below age 12 years. In logistic regression analysis older age, living away from home, smoking by family
and close friends and exposure to tobacco promotion were predictors of current smoking status.

Caractéristiques et prévalence du tabagisme chez les étudiants de I'université Roi Faycal d’Al Ahsa (Arabie
saoudite)

RESUME Cette étude décrit la prévalence des différentes formes de tabagisme et les corrélats du tabagisme
au moment de I'étude chez des étudiants de sexe masculin de I'université Roi Faycal (Arabie saoudite). Un
échantillon aléatoire de 1382 étudiants inscrits dans 9 facultés a répondu a un autoquestionnaire fondé sur
I'enquéte mondiale sur le tabagisme chez les jeunes et sur le test de Fagerstrom modifié sur la dépendance a la
nicotine. La prévalence du tabagisme au moment de I'étude était de 28,1 % (21,6 % pour les cigarettes ; 14,6 %
pour la pipe a eau : parmi ces fumeurs, 41,4 % vivaient avec d’autres fumeurs et17,0 % avaient commencé a fumer
avant I'age de 12 ans. Dans I'analyse de régression logistique, I'age, le fait de vivre loin de chez soi, le tabagisme
chez les membres de la famille et les amis proches, et I'exposition a la publicité en faveur du tabac étaient des
facteurs prédictifs du tabagisme au moment de I'étude.

'Department of Biomedical Science,; ?Department of Family and Community Medicine, College of Medicine, King Faisal University, Al Hassa, Saudi
Arabia (Correspondence to T.T. Amin: amin55@myway.com).

Received: 29/05/07; accepted: 09/09/07

56




e sl el

sVl sal

Introduction

Smoking has been identified as the
single most important cause of prevent-
able morbidity and premature death
[1]. Although many of the adverse
health effects of tobacco occur later in
life, smoking has health implications
for young people [2] and is associated
with other high-risk behaviours among
young people including abuse of other
drugs, fighting and high-risk sexual
behaviour [3]. Each day, nearly 4800
adolescents smoke their first cigarette;
of these, nearly 2000 will become
regular smokers [4]. Smoking-related
health problems are a function of the
duration (years of smoking) and inten-
sity (number of cigarettes/day); most
adult smokers began to smoke or were
already addicted before the age of 18
years [ S ]. While many adolescents want
to quit smoking, only a small number of
them succeed [6].

There has been a dramatic increase
over the past decade in the numbers of
college-age smokers [ 7]. Several studies
report that the prevalence of smoking
increases from the first year to the final
year among university students, which
underlines the fact that the early years
at university are important for targeting
anti-smoking activities [8,9]. Students
who enter college as non-smokers are
40% less likely to begin smoking if they
live in a smoke-free campus [ 10].

The World Health Organization has
reported widely differing prevalences
of smoking among young people in
the Arab countries: 7% in Oman, 18%
in Kuwait, 23% in Irag, 25% in Saudi
Arabia and Jordan, 31% in Syrian Arab
Republic, 43% in Yemen and 53% in
Lebanon [11]. However, the trend and
pattern of smokingas well as the quitting
rate especially among college students
are largely unknown in many of these
countries. The objectives of the present
study were to describe the pattern and
prevalence of different forms of smok-
ing among male students at King Faisal

University, Al Hassa, Saudi Arabia and
to explore the possible correlates and/

or predictors of current smoking status.

This was a cross-sectional descriptive

study.

Setting and sample

King Faisal University in Al-Hassa is
located at the Eastern province of Saudi
Arabia. The campus contains 9 colleges
and the total population enrolled in the
University according to registries for the
academicyear 2006-07 was 12400; the
male population was 8200.

A sampling frame of all students
at the different colleges, of all grades
and with male sex only was used for
the purpose of sampling, Females were
not included due to the traditions of
Saudi Arabian society which restricts
access to females by male researchers
and the lack of female researchers at the
time of the study. Using Epi-Info 2002
software, a total population of 8200,
assuming the prevalence of smoking
from a similar study of 18% [ 12] and the
worst acceptable prevalence was 16%,
applying a confidence level of 95%, the
total number of subjects required for
our study was 1209; taking into con-
sideration a non-response rate of about
15%, the final sample size was estimated
as 1390 students (16.9% of the enrolled
students at the University).

A multistage proportionate sam-
pling method was applied. The colleges
were stratified according to the scope
of specialty and number of enrolled
students. A sampling fraction was cal-
culated to select participants in relation
the population in each college. For each
college the students were chosen usinga
systematic random sampling technique

from the available registries.

Data collection

Data were collected using an anony-
mous self-administered, modified
Arabic version of the Global Youth
Tobacco Survey questionnaire [13],
with the addition of the modified Fag-
erstrom Test for Nicotine Dependence
[14]. The final form of the questionnaire
was field tested on 100 students from
the medical college who were not part
of the sample.

The questionnaire included the
following items: sociodemographic
data (age in years, college, year, current
and permanent residence, living with
parents or not); smoking within the
household (who smoked, for how long,
extent of smoking and quitting, if any);
current smoking status; opinions about
smoking behaviour; previous smok-
ing experience; and pattern of smoking
(type, age at initiation, duration in years,
frequency of smoking and average cost
per month). The modified Fagerstrom
testisawidely used and validated 6-item
questionnaire to assess severity of nico-
tine dependence [ 14], with scores rang-
ing from 0 to 10. A score < 4 suggests a
low level of nicotine dependence, and
a score > 6 usually indicates high de-
pendence. Those who had not smoked
in the previous 12 months or longer
were asked to consider themselves as
ex-smokers.

For each college, a series of visits
was carried out by the investigators for
selection of participants and orienta-
tion regarding the objectives, contents
and confidentiality of data collection.
Lecture halls in each college were used
to deliver the necessary orientation ses-
sion on the objectives and contents of
the questionnaire while assuring the
participants of the anonymity of their
responses. The confidentiality of data
was preserved according to the Helsinki
declaration of bioethics.

Data processing and analysis

The data were revised and validated
according to certain pre-determined
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criteria. Questionnaires with more than
2 items missing were discarded, a total
of 69 forms. The response rate was 100%
in the different colleges with the excep-
tion of the college of education (84.3%),
agriculture (89.8%) and management
science (96.5%). A pre-designed SPSS,
version 12.0, file was used for data entry
and data analysis. The following tests
of significance were used as appropri-
ate: chi-squared test of independence,
Kruskall-Wallis and analysis of variance
and Spearman rank order correlation
coefhicient. A logistic regression model
was applied to determine the possible
predictors and/or correlates of current
smoking status of the respondents. P <
0.05 was considered statitically signifi-
cant.

A total of 1382 male students were
included, with age range 18-29 years

and mean age 20.9 [standard deviation
(SD) 2.0] years (Table 1). Nearly one-
quarter of the students (23.5%) were
living away from home, the reasons for
which were: education (95%), marriage
(4%) or social reasons (1%).

Smoking prevalence and
sociodemographics

The prevalence of smoking among the
students is shown in Table 2. For any
type of tobacco 28.1% of respondents
were current smokers, 37.4% ever
smokers and 62.6% never smokers. For
cigarettes, 21.6% were current smok-
ers and 28.4% ever smokers, while for
sheesha (traditional Arabic waterpipe)
the corresponding prevalences were
14.6% and 16.7%. Of the current smok-
ers, 77.1% smoked cigarettes and 52.1%
waterpipes.

Table 1 shows the sociodemo-
graphic characteristics of the respond-
ents in relation to their current smoking
status. Significantly more current smok-
ers were in older age groups 20—< 24

years (67.5%) and 24+ years (15.7%)
compared with the total sample and
with the never smokers and ex-smokers
(P < 0.001). Students at the colleges of
education, community services and ag-
riculture had the highest prevalence of
smoking compared with those at other
colleges; the lowest prevalences were
at the colleges of medicine and clinical
pharmacy (P < 0.001). A significantly
higher proportion of ever smokers (cur-
rent and ex-smokers) (30.0%) were liv-
ing away from their parents compared
with the never smokers (19.7%) (P <
0.001).

Environmental tobacco smoke

Of the total respondents, 41.4% lived
in homes where others smoked (Table
1); this was higher for current smokers
(57.5%) compared with ex-smokers
(42.6%) and never smokers (34.0%) (P
< 0.001). Over half of all respondents
(58.2%) were exposed to tobacco in
places other than home such as col-
leges, cafés and social gatherings (76.3%
among current smokers, 33.6% of ex-
smokers and 26.2% of never smokers)
(P <0.001). The prevalence of smoking
among any parents or relatives was also
different (57.5% of current smokers
versus 41.1% and 33.6% for ex-smokers
and never smokers respectively) (P
< 0.001). Current smokers had more
close family members (father or broth-
ers or both) who smoked (205/388
(53.4%) than did ex-smokers (53/129,
41.1%) and never smokers (274/865,
31.7%) (P<0.001).

Smoking among close friends was
also different as 63.9% of current smok-
ers reported that all or most of their
friends were smokers compared with
24.8% and 15.8% of ex-smokers and
never smokers respectively (P < 0.001).

Patterns of smoking

The duration of smoking among re-
spondents ranged from 2 to 19 years,
with a mean of 7.45 (SD 3.17) years. As
regards the age of initiation of smoking
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among current smokers, 17.0% started
below age 12 years (4.6% at 10-11
years, 6.7% at 8-9 years and 5.7% at 7
years), 13.9% at 12—13 years, 23.2% at
14-1S years and 45.9% at 16+ years.
The age of initiation was significantly
lower for those who smoked only
cigarettes compared with those who
smoked both cigarettes and waterpipe;
9.9% of them started at age 12—13 years,
24.0% at 14—15 years and 76.1% at 16+
years (P=0.012).

For cigarette smokers the mean
monthly cost was 165.7 (SD 75.1)
Saudi Arabian riyals (SR) (median 150
SR) and for waterpipe smokers it was
104.3 (SD 69.9) SR (median 100.0
SR). Home and college were the usual
places for cigarette smokers to smoke
(46.0%), while waterpipe smokers
smoked at special places such as cafés
and restaurants.

Nicotine dependence

Ofthe current cigarette smokers, 47.0%
had a nicotine dependence score of > 6
(high), 33.8% scored 4-6 (moderate)
and 19.2% scored < 4 (minimal). The
overallmean score on the modified Fag-
erstrom Test for Nicotine Dependence
out of a maximum of 10 was 4.13 (SD
2.55) [95% confidence interval (CI):
3.84-4.39] (Table 3, available in online
version). Students at the colleges of
computer science, community services
and agriculture had the highest nicotine
dependence scores, while the college
of medicine students had the lowest
score (Table 3). The mean number of
cigarettes smoked per day was the high-
estamong students of computer science
and veterinary colleges (P = 0.029).
There were significant differences be-
tween students in the different colleges
in all the questions except about the
item for the most difhicult cigarette of

the day to give up.

Quitting behaviour

Among the current smokers, about 60%
had tried quitting, with a median of 3
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attempts, and 78% planned to quit in
the near future. The primary motives
for quitting were health, family pres-
sure and restrictions, and other social
reasons. Out of 388 current smokers
138 (35.6%) had stopped smoking in
the past, 76.1% for a period from 1-3
months, 16.0% for 4—11 months and
7.9% for 1 year or more.

Knowledge and beliefs

There were significant differences be-
tween smokers and non-smokers as re-
gards their knowledge about the harms
of both smoking and passive smoking
and the eftect of smoking on body
weight (P < 0.001) (Table 4, available
in online version). In addition, there
was a significant difference between
smokers and non-smokers as regards
receiving advice from family members
on the harms of smoking. Concern-
ing the participants’ beliefs, there were
significant differences between smokers
and non-smokers that smokers have
more friends and that smoking should
be banned in public places (P < 0.001),
but no difference in the belief that it
was easy to quit smoking (P = 0.061);
only about 25% of participants in both
groups thought it was not easy to quit.

There were statistically significant
differences between smokers and non-
smoker as regards having received free
cigarettes or gifts during tobacco com-
pany promotions (P < 0.001). As re-
gards students exposure to anti-smoking
messages or smoking advertisements,
27.5% had seen anti-smoking messages
in the media in the previous 30 days,
while 54.2% had seen posters against
smoking on several occasions at cultural
and sports activities. However, 24.6%
had seen cigarette promotion advertise-
ments in newspapers and magazines
during the previous month.

Smoking predictors

Table Sillustrates the logistic regression
model of current smoking status against
the possible correlates. The model

explained 79.9% of cases. Older age was
a risk factor for current smoking (OR
= 2.57 for age 20—< 24 years). Urban
residence was also a risk factor. While
residing in hostels/other residence
was signiﬁcant on univariate analysis it
became insignificant in the multivariate
model. Living with parents was protec-
tive against the adoption of smoking
(OR=0.53); so too was having received
parental and family advice against the
hazards of smoking (OR = 0.07). Hav-
ing parents and other family members
who smoked was a risk factor for smok-
ing (OR = 2.52), while having all or
most close friends as smokers was an
even greater risk (OR = 6.86). Receiv-
ing free cigarettes through promotional
campaigns of cigarettes companies was
associated with smoking (OR = 2.82);
s0 too was receiving gifts with tobacco
company logos (OR = 2.28). Finally,
exposure to high intensity media mes-
sages against smoking was protective of
current smoking (OR = 0.59).

Discussion

Although Saudi Arabia does not grow
tobacco ormanufacture cigarettes,anav-
erage of 600 million SR (approximately
US$ 150 millions) are spent annually

on tobacco [ 15]. No nationwide studies
on the prevalence of tobacco have been
performed and this, coupled with a lack
of dataregarding the pattern of smoking,
may conceal serious tobacco-related
problems [16]. The prevalence of cur-
rent tobacco smoking in our students
(28.1%) was higher than rates reported
in a previous study of students in Saudi
Arabia (13.6% among medical and
17.5% among students of education)
[12], while a study conducted on male
secondary school students in the central
region of Saudi Arabia reported a similar
prevalence (29.8%) [17]. The reported
prevalence among university/college
students was 34.4% in Kuwait [18],
24.8% (males) in Syrian Arab Republic
[19] and 22.1% (males) in Turkey [8].

These figures can be compared with
prevalences ranging from 5.5% to 20%
among adolescents in some countries
of the European Union and Canada
[20].

Many people consider that water-
pipe smoking is less harmful than
cigarettes because they believe that the
water filters out harmful substances.
Waterpipes do not contain less nicotine
than cigarette smoke and have more
carbon monoxide [21]. Our study re-
vealed a higher percentage of current
smokers used waterpipes (52.1%) than
male students in other countries in the
region (43.6% in Saudi Arabia [12],
24.6% in Kuwait [22] and 25.5% in Syr-
ian Arab Republic [23]). This could be
explained by the increasing popularity
of waterpipe smoking, The widespread
attention focused on the dangers of
cigarette smoking, coupled with the
stigma associated, might unintentional-
ly encourage waterpipe smoking [22].

Data show that the proportion of
adolescents who smoke increases with
age [24,25]. Also, adolescents who start
to smoke early are more likely to con-
tinue smoking as adults [26]. We found
a negative association between smok-
ing status and age which contradicts
the first statement, probably because
the age range of the study sample was
too narrow to demonstrate such an
association. Age at initiation in our
study (66.5% initiated below age 16
years) was lower than in another similar
study in Saudi Arabia where about 59%
started smoking at or above the age
of 18 years [12], whereas in another
study in secondary schools 83.7% of
the current smokers started at age 15
years or below [17]. A study in the USA
reported the mean age of initiation to be
18.3 years among medical and nursing
students [27].

Our results show that the preva-
lence of smoking varied across students
at different colleges within the same

university, which is consistent with
other studies in Saudi Arabia [12] and
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Table 5 Logistic regression model between the current smoking status and possible predictors of current smoking among the

students
Covariates Smoking status
Current Non-
smoker smoker*
(n=388) (n=994)
Age group (years)
<20 65 306
20-<24 262 558 0.945 0.260
24+ 61 130 0.406 0.224
Current residence
Urban 265 608
Rural 63 254 -0.735 0.293
Hostel/other 60 132 -0.236 0.315
Living with parents
Yes 281 776 -0.632 0.237
No 107 218
Smokers at home
Yes 223 344 -0.923 0.147
No 165 650
Smokers among close friends
All/most 248 150 1.926 0.147
Few/none 140 826
Received parental advice against smoking
Yes 285 634 -0.358 0.158
No 103 360
Received free cigarettes from tobacco company promotion
Yes 156 40 1.038 0.157
No 232 954
Received gift with tobacco company logo (wallet, pens, shirts)
Yes 252 315 0.824 0.266
No 136 679
Exposed to media messages against smoking
Many 120 261 -0.534 0.158
Few or did not follow 268 733

Multivariate logistic regression model

OR(95% CI) P-value

Ik <0.001
2.57 (1.56-4.28) <0.001
1.50 (0.97-3.38) 0.070

1° 0.004
0.48 (0.27-0.86) 0.013
0.61(0.31-0.80) 0.454
0.53 (0.33-0.85) 0.008
2.52 (1.89-3.36) <0.001
6.86 (5.14-9.16) <0.001
0.70 (0.51-0.95) 0.024
2.82(2.12-3.76) <0.001
2.28 (1.35-3.84) 0.002
0.59 (0.43-0.80) <0.001

“Ex-smokers + never smokers; "Reference group.

SE = standard error; OR = odds ratio; Cl = confidence interval.

the USA [27]. Gliksman et al. found that
students in arts and social sciences pro-
grammes were 2—3 times more likely to
be current daily smokers than were stu-
dents enrolled in a science programme
[28]. We found higher rates of smoking
by students at the colleges of education,
community services and agriculture.
The intensity of physical addiction to
nicotine as measured by the Fagerstrom
test [28] also showed higher depend-

ency among students at these colleges.

The mean Fagerstrom score among all
medical students in our study [2.90 (SD
1.97)] was higher than among medical
students in a study in the USA [2.3 (SD
0.8)][27].

Smoking by parents and sibling
seems to be important in the initiation
as well as the continuation of smoking,
Bauman et al. found that 12—14-year-
olds whose parents currently smoked
were almost twice as likely to smoke as

those whose parents had never smoked

[29]. Kandel and Wu found that both
maternal smoking and the quality of
parent—child interaction influenced the
current smoking status among adoles-
cents [30]. These finding are consistent
with our study as current smokers had
twice the risk when relatives, especially
parents and siblings, were smokers.
Friends’ behaviour and attitudes
have also been shown in alarge number
of studies to be a particularly powerful
force in shaping behaviour [31]. Peer
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smoking seemed to be the most impor-
tant factor influencing smoking behav-
iour of our respondents. Bawazeer et
al. [32] and Botvin et al. [33] reported
similar findings in younger populations.
A study in the Syrian Arab Republic
demonstrated that about half of male
current smokers were introduced to
smoking by a friend and they smoked
because their friends did so [23]. Hahn
et al. found that 60% of adolescent aged
11-17 years had first smoked, and 72%
had most recently smoked, with a close
friend [34]. Mohammed et al. in Kuwait
found that about half of male waterpipe
smokers and 70% of female waterpipe
smokers reported that waterpipe smok-
ing was either accepted or very much ac-
cepted by their friends, and both males
and females tended to have friends
whose behaviour and attitudes reflected
their own behaviour [22].

Parental guidance and living with
parents was protective against taking
up smoking in our study. Gfroerer et
al. also showed that among a sample of
USA college students, those who lived
with their parents were less likely to have
smoked in the last month compared
to students who did not [35]. These
findings are further supported by Adlaf
et al. who found that post-secondary
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