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Abstract. As tobacco epidemic continues to increase among adolescents,
tobacco control programs based on actual field studies are crucially
needed. A cross-sectional study was conducted in Tabuk region
to determine the prevalence and risk factors of tobacco use among
secondary school boy students. A three-stage stratified random
sampling design was used to recruit a sample of 1,680 students
from 15 secondary schools. A self-administrated Arabic
questionnaire was used to collect the required data. A
descriptive and analytic statistical analysis
was done. Overall prevalence of cigarette and shisha smoking
was 25.7% and 25.9%, respectively. Prevalence of current daily
and non-daily smokers was 16.3% and 9.4%, respectively.
Prevalence of shisha smokers was 4.3% and 21.6% on regular
and non-regular basis, respectively. Odds ratios of important risk
factors were: Nationality (1.42), fathers' smoking (1.42), mothers'
smoking (2.74), school absenteeism (2.96), sleep disturbance
(2.26), and mothers' living status (1.80). Important reasons for
smoking were entertainment (43.2%), overcoming the feeling of
oppression (36.1%) and peer pressure (11.0%). The majority of
students (70.5%) addressed the desire for quitting smoking for
health promotion (48.9%); Islamic rules (25.5%) and family
dislike (19.9%) reasons. In conclusion, a quarter of the high school
students were smokers which necessitate an urgent intervention.
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Introduction

Tobacco use is one of the leading preventable causes of premature
death, disease and disability around the world". Currently,
approximately 5.4 million people die each year due to tobacco-related
illnesses - a figure expected to increase to more than 8 million a year
by 2030, Globally, 14% of all non-communicable deaths among

adults are attributable to tobacco™.

As global patterns in tobacco use change, it has been estimated
that over the next two decades, 70% of tobacco deaths will be in
developing countries**!. About 80% of the world's smokers now live
in low and middle income countries, at least in part due to the lack of
adequate tobacco control programs'®. The recent trend in tobacco
prevention activities is to target and intensify the tobacco control

measures in the youth!”.

The Global Youth Tobacco Survey (GYTS) is targeting the
population group of 13- to 15-years-old and analyses the data
yearly®. The global data indicated that 12% of boys and 6% of girls

1
are current smokers[9’ 0].

Gulf Cooperation Council (GCC) Countries have a prevalence of
14.4% to 23.9% of ever smokers and 14.3% to 21.1% current smokers
among school children. It is interesting to note that shisha smoking is
common in GCC and used even more than cigarettes as few studies
indicated! .

There is anecdotal evidence that consumption of tobacco in Saudi
Arabia has increased in recent years. This has been attributed to
improving economic conditions, higher incomes and exposure to
smoking lifestyle behaviors in the media'®. The overall prevalence
of smoking among the Saudi population ranges from 2.4 to 52.9%
with a median of 17.5%!"*!. The variability of the overall prevalence
has been assessed to a certain extent in the youth by utilizing the
GYTS".  The Saudi GYTS was conducted in 2010 and results
revealed that 14.9% of students currently use any form of tobacco,



Prevalence and Risk Factors of Smoking and Tobacco use among Secondary School... 5

8.9% currently smoke cigarettes, 11.0% currently use some other
form of tobacco, and 9.5% currently smoke shishal".

To the best of the investigator's knowledge, a study on the
smoking habits of boys attending secondary schools in Tabuk region,
Saudi Arabia using GYTS is lacking. The study objectives were to
determine the prevalence level of cigarette and shisha smoking among
the secondary school boy students in Tabuk region; to describe the
main risk factors of smoking, and to identify the reasons and pattern
of tobacco use of the study subjects.

Materials and Methods

Research Setting

Tabuk is one of the provinces of Saudi Arabia, located on the
Northwest part of the country. The region is composed of 6
governorates and has a surface area of 108,000 km? with a population
size of 791,535 (2010). Its capital is Tabuk city and it has 103 boys
secondary schools enrolling 31,418 students in 2012!¢!7],

Study Design

A cross-sectional analytic survey (point prevalence) has been
chosen as a suitable method to investigate the current research
problem.

Target Population

The target population was the secondary school male students
enrolled in 103 schools in Tabuk region. Out of these, 15 schools
were randomly chosen from Tabuk city and 5 other towns (Taimaa,
Hagel, Duba, Alwajh and Umluyjj).

Sample Design

The calculation of the sample size was based on the assumption of
a margin of error at 5%, a confidence interval of 95%, and a
prevalence of smoking among teenagers = 21% which was obtained
from a study conducted in three regions of Saudi Arabia''¥.
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The calculated sample size was 560 students (minimum sample
size), but the investigator has decided to enlarge the sample size to
ensure an adequate geographical coverage of Tabuk region, especially
for remote governorates that have certain demographic and cultural
characteristics and to overcome any problem regarding response rate.
However, the investigator has adequately considered the proportional
allocation of the original sample size. Therefore, a sample of 120
students from each randomly chosen school was necessary for the
survey i.e., the total sample size was 1,680 students recruited from 15
different secondary boy's schools.

The multi-stage random sampling technique has been utilized to
recruit the required students. At the first stage, Tabuk city and the 5
towns (Taimaa, Haqel, Duba, Alwajh and Umlujj) have been chosen
as the strata for the random sampling technique. During the second
stage, 15 secondary schools have been randomly chosen by the simple
random sampling technique from all towns. At the third stage, classes
were chosen by the simple random sampling technique, and
thereafter, the students were selected by the systematic random
sampling technique. All students in the selected classes were eligible
to participate.

Defining Dependant Variables

The Nominal Group Technique (NGT) has been utilized in order
to define working and practical definitions for the main independent
variables of tobacco smoking status (ever smoker, current daily
smoker and current non-daily smoker) for cigarettes smokers and also
for shisha smokers (regular and non-regular) that suite the current
research problem and the target subjects. The subject who answered
the question of "have you ever smoked?" was defined as ever
cigarette smoker. A current daily smoker is defined as a student who
smoked one cigarette at least per day in last 30 days. A current non-
daily smoker is defined as a person smoked more than one day in last
30 days but not on a daily basis.

Regular shisha smoker has been defined as a student who smokes
shisha at least once per week and on a regular basis, meanwhile, the
non-regular shisha smoker has been defined as an occasional shisha
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smoker and not on a regular basis. The experts of NGT were 4
professors of community medicine, 3 professors of chest diseases, 2
professors of behavior medicine and 2 doctors from the Saudi
Ministry of Health who are working in pulmonary health care
programs.

Measuring Tobacco Prevalence

The author has utilized the following definitions proposed by the
Global Tobacco Surveillance!'” and adapted by the current study
(NGT) experts: Current cigarette smokers (percentage of respondents
who currently smoke cigarettes); current daily cigarette smokers
(percentage of respondents who currently smoke cigarettes daily); and
current non-daily cigarette smokers (percentage of respondents who
currently smoke tobacco but not daily).

Data Collection Tool and Technique

A self-administrated Arabic questionnaire which is a modified
version of the global youth tobacco survey questionnaire was used as
the main data collection tool. It contained a set of closed ended
questions; in addition to very few open ended questions that have
been coded after the conduction of pilot study. The students were
asked to fill out all the questions after explaining the objectives and
usefulness of the research. To avoid revealing uncomfortable
information, the name or other identifying features of the subject were
not asked and this was stressed in the instructions given prior to the
completion of the questionnaire.

Pretest Study

It has been carried out during the preparatory research phase (1*
and 2™ months) in order to: Formulate the research problem for more
precise investigation, refine the study variables, and test the validity
(internal and external) and reliability of the study tools and
instruments.
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Ethical Approval and Consent

Ethical approval was obtained from the Research and Ethics
Committee of Tabuk Medical College. Consent from students was
obtained after explaining the study contents in details and confirming
the confidentiality in handling and storing the survey data.

Statistical Analysis

The collected data have been analyzed using SPSS statistical
package version 20. Descriptive and analytic statistics were
performed including chi-squared test and Pearson’s contingency
coefficient (PCC). Risk assessment based on odds ratio analysis has
been performed. Level of significance was set at P value of < 0.05
throughout.

Results

Table 1 shows the main socio-economic and demographic
characteristics of the studied students and their parents. The highest
mean age (years) was of the current daily smokers (18.5 + 1.52). Low
educational levels have been observed among the students' fathers and
mothers, and only 16.4% of fathers and 14.5% of mothers were
university graduates or have postgraduate studies. Statistically
significant differences regarding mothers' education have been
noticed between cigarette smokers' groups and non-ever smoking
group (P =0. 01). The main occupations of the students' fathers were
military (48.1%) and non-professional jobs (21.0%); meanwhile, most
of the students' mothers were housewives (82.2%). Statistically
significant differences regarding fathers' occupation have been were
observed in Haqgel and Taimaa governorates, respectively.

Table 2 shows that the overall prevalence of current cigarette
smokers is 25.7%, current daily smokers is 16.3% and current non-
daily smokers is 9.4%. The highest (35.8%) and lowest (15.5%)
prevalence rates of current smokers were observed in Haqel and
Taimaa governorate, respectively. In addition, the highest (24.1%)
and lowest (9.3%) prevalence rates of current daily smokers were
found in Haqel and Taimaa governorates, respectively. Moreover, the
highest (11.7%) and lowest (6.2%) prevalence rates of non-daily
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Table 1. Important demographic characteristics of the studied students and their
parents in Tabuk region.
Cigarette Smokers
Charac- ' Current Smokers Non-Ever Smokers Total
isti Ever Smok = =
teristic V('c]\l’I :n;(; 0<;rs Daily Non-Daily (N =399) (N =1680)
(N=273) (N=158)
Age (years):
(X£SD) 17.9+1.42 18.5+1.52 18.0+1.33 17.7+1.32 17.8 +1.37
Parent Father Mother Father Mother Father Mother Father Mother Father Mother
Education: (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Iliterate 12.8 252 15.2 27.5 16.5 252 13.7 31.7 13.8 27.1
Read and 16.1 18.3 18.5 19.3 15.1 16.8 18.4 26.4 16.9 203
Write
Primary 20.4 15.8 20.0 152 15.1 18.7 19.0 10.9 19.5 14.8
School
Preparatory 18.8 14.0 16.7 115 224 16.1 16.3 8.4 18.2 12.5
School
Secondary 14.8 11.5 13.7 10.0 13.8 9.7 17.6 10.4 15.2 10.9
School
University 11.2 11.1 8.9 10.8 8.6 11.6 9.7 8.6 10.2 10.5
Graduates
Postgraduate 6.0 4.0 7.0 5.6 8.6 1.9 53 3.6 6.2 4.0
Studies
Significance X?=4.56, P=0.60, PCC*=0.05 ; X*, = 4.00, P=0.68, PCC’=0.09
18 X2=15.10, P=0.01, PCC*=0.10; X2 =4.01, P=0.54, PCC*=0.09
Parent
Occupation:
Professional 13.6 11.6 11.1 11.6 8.0 9.8 16.1 9.5 13.2 10.8
jobs
Non- 21.1 3.1 18.4 34 23.8 2.6 213 2.8 21.0 3.1
Professional
jobs
Military 50.1 - 48.3 - 43.1 - 45.5 - 48.1 -
Traders 10.3 - 14.6 - 18.5 - 8.7 - 11.4 -
Laborers 3.6 - 4.6 - 4.0 - 3.8 - 3.8 -
Housewife NA 83.2 NA 82.8 NA 85.0 NA 84.4 NA 82.2
Others 1.4 2.2 3.1 2.3 2.7 2.6 4.6 33 2.5 4.0
Significance X2 = 28, P=0.0001, PCC*=0.13 ; X7, = 5.9, P=0.42, PCC?=0.12

XZC: 1.82, P=0.61, PCC*=0.33; de =0.58, P=0.90, PCC?=0.04
Ever Smokers' (excluding current smokers); (%)’ Valid Percent; X,, between Current Smokers and Non-ever Smokers
in relation to Fathers' Education/Occupation; X*, between the Current Daily Smokers and Non-daily Smokers in
relation to Fathers' Education/Occupation; X, between Current Smokers and Non-ever Smokers in relation to
Mothers' Education/Occupation; X’ between the Current Daily Smokers and Non-daily Smokers in relation to Mothers'
Education/Occupation; PCC?, Pearson's Contingency Coefficient; NA, Not Applicable.

smokers were observed in Haqel and Taimaa governorates,
respectively.

Table 3 illustrates that the prevalence rates of regular, non-regular
and overall shisha smokers were 4.3%, 21.6% and 25.9%,
respectively. The distribution of current regular smokers and current
non-regular smokers by city or town was statistically significant (P =
0.046).
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Table 4 shows results for risk assessment of important risk
factors. The following risk factors were associated with the smoking
status of the current smokers groups (daily and non-daily) with their
corresponding odds ratios (OR) and confidence intervals (CI):
Nationality (Saudi or non-Saudi) (OR=1.57, CI: 0.59-4.14), mothers'
smoking status (smoker or non-smoker) (OR=1.16, CI: 0.34-3.92),
school absenteeism (OR=1.40, CI: 0.91-2.15), and mothers' living
status (alive or deceased) (OR=2.32, CI: 0.51-10.49).

In addition, Table 4 demonstrates that the following risk factors
were associated with the current smokers and non-smokers' groups
with their corresponding odds ratios (OR) and confidence intervals
(CI): nationality (Saudi or non-Saudi) (OR=1.42, CI: 0.83-2.45),
fathers' smoking status (smoker or non-smoker) (OR=1.42, CI: 1.11-
2.80), mothers' smoking status (smoker or non-smoker) (OR=2.74,
CI: 1.24-6.05), school absenteeism (OR=2.96 CI: 2.33-3.76), sleep
disturbance (OR= 2.26, CI: 1.72-2.96), and mothers' living status
(alive or deceased) (OR=1.80, CI: 0.79-4.07).

As shown in Table 5, the main smoking reasons were
entertainment (43.2%) and overcoming a feeling of oppression
(36.1%). The difference in the distribution among the smokers' groups
(ever, daily and non-daily smokers) by their governorates was
statistically significant (P< 0.0001).

Table 6 shows that the mean age at initiation of cigarette smoking
was 14.5 £ 2.53 years. Immediate and usual morning wake up
smoking was high (56.0%) among the daily smokers compared with
the non-daily smokers (10.1%). The average number of cigarettes per
day was 13.0 £ 8.10 (daily smokers) and 5.8 + 7.13 (non-daily
smokers). Meanwhile, the usual places of smoking were the public
areas (56.2%) and home (26.5%). About 70% of smokers have
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Table 5. Distribution of smoking reasons among the studied students' smokers in

Tabuk region.
Smoking Status
Ever Smokers Daily Smokers 1\;(::::]::;? (Nzgzll)‘
. _ 1 = 1
Smoking Reasons (N=850) (N=273) (N=158)!
P | RO | P |RO| P | RO | P %) | RO’
. 342 st 104 nd 88 st 534 st
For entertainment (44.5) 1 (35.0) 2 (51.8) ! (43.2) !
Overcome 250 ud 145 I 51 ond 446 ond
oppression feeling (32.5) (48.8) (30.0) (36.1)
95 B 23 B 18 ,d 136 rd
Peer pressure (12.4) 3 (1.7) 3 (10.6) 3 (11.0) 3
4 56 " 13 m 10 g I th
Looks like adults (13) 4 (4.4) 4 (5.9) 4 ©4) !
o 26 th 12 h 3 th 41 th
To be civilized (3.4) 5 (4.0) 5 (1.8) 3 3.3) >
769 297 170 1236
Total aoo | M| doy [N ooy | N oo | M
Significance X?=34.39, P<.0001, PCC*=0.16

N'. Number of students; F*, Frequency, Number of responses (Multiple response questions); RO?, Rank
Order, X°, among the smokers' groups, NA, Not Applicable; PCC?, Pearson's Contingency Coefficient

Table 6. Pattern of cigarette smoking among the studied students in Tabuk region.

Smoking Status
Pattern . Not Dail Total (N=431
Characteristics Daily (N=273) (N=158)y ( :
No. %! No. %! No. %!

Age at starting
smgl(‘i‘il()yfars)‘ 144+237 14.7+2.83 14.542.53
Immediate morning wake up smoking:

Usually 149 56.0 15 10.1 164 39.5

Sometimes 74 27.8 48 322 122 29.4

No 43 16.2 86 57.7 129 31.1
Number of cigarettes
per day:

<1 7 46 53

2-5 44 53 97

6-10 92 12 104

11-20 56 9 65

>20 69 12 81

(X+SD) 13.0+8.10 5.8+7.13 10.7 £7.78

Tobacco Quitting
Desire:

Present 191 71.0 100 69.4 291 70.5

Absent 78 29.0 44 30.6 122 29.5
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Table 6. (Continuation)

Smoking Status
Pattern . _ Not Daily Total (N=431)
Characteristics Daily (N=273) (N=158)
No. %! No. %! No. %!
Tobacco Quitting
Trial:
Tried 179 66.8 88 74.0 267 69.0
Did not try 89 33.2 31 26.0 120 31.0
Usual Smoking Place: P % F % P o, | Rank
Order
Public areas 126 50.4 92 66.7 218 56.2 1
Home 79 31.6 24 17.4 103 26.5 2nd
Recreation house 21 8.4 13 9.4 34 8.8 3rd
School 18 7.2 7 5.1 25 6.4 4™t
Friend's home 6 2.4 2 1.5 8 2.1 5t
Tobacco Quitting Trial
Reason:
Health promotion 31 44.9 38 52.8 69 48.9 1*
Islamic rules nd
forbidden it 19 275 17 23.6 36 25.5 2
?t/ly family donotlike |5 | 5y 5 | 3 18.1 28 19.9 | 3¢
Peer Pressure 2 2.9 3 42 5 3.6 4™
Saving money 2 2.9 1 1.4 3 2.1 5

%' Valid Percent; F*=Frequency, Number of responses (Multiple response questions).

expressed their desire to give up smoking. However, 66.8% of daily
smokers have tried to quit compared with 74.0% of non-daily
smokers. Tobacco quitting desire has been addressed by 70.5% of
smokers for health promotion (48.9%); Islamic rules (25.5%) and
family dislike (19.9%) reasons.

Discussion

Prevalence of tobacco use among male adolescents varies
markedly from country to country, ranging from 2.7 to 65.8 percent
among the 157 countries with surveys since 2000, 1In this study,
the investigator found that the overall prevalence of tobacco smokers
among secondary boy school students was 25.7%. This is a
comparable figure with other Saudi studies that found the prevalence
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of smokers among school students ranged from 12.0-29.8% (median
=16.5%).

Shisha smoking is common among young people in Middle
Eastern countries, with prevalence estimates of regular smoking of
11%—32%[21'25], and there is evidence of a recent increase in these
prevalence rates”®*’). The prevalence of shisha smokers found in the
current study was 4.31% for regular smokers and 21.57% for non-
regular smokers.

It is evident that the current study reported a comparable high
prevalence rates of tobacco smoking as compared with other Saudi
studies e.g., Al Nohair[zg], Al Ghobain et al.[14], and Jarallah et al.'®].
The investigator found only one study conducted in Tabuk city which
reported a smoking prevalence of 34% for male students®” but it was
limited to Tabuk city only and conducted in April, 2005. Therefore,
one cannot generalize from its findings to Tabuk region. The
differences among the reviewed studies may partly be explained by
differences in the definition of smoking status, time factors, sampling
and methodological issues, besides the differences in demographic
and socio-economic characteristics of the studied regions.

Cigarette and shisha smoking prevalence rates varied among the
studied governorates in Tabuk region. The current research found
that the prevalence of current cigarette smokers ranged from 15.5% to
35.8%, meanwhile, the prevalence of current shisha smokers ranged
from 16.5% to 28.1%. The disparities identified here add another
layer of data to our knowledge about the importance of
epidemiological pattern of tobacco prevalence distribution. These
findings addressed the important need for the decision makers to
carefully consider the actual tobacco use influencing factors at the
program(s) delivery levels.

The high prevalence of tobacco use in Tabuk region can be partly
contributed to the insufficient tobacco control programs and the
aggressive tobacco industry behavior. In addition, as the current
study indicated, more factors could be incriminated, which include:
More commonly affected students were with smoking fathers and
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mothers; irregular school attendance; presence of sleep disturbance;
and deceased father and/or mother.

The most important identified reasons for smoking were
entertainment followed by overcoming feeling of oppression and peer
pressure. This would be in line with the fact that, a range of socio-
demographic, environmental, behavioral and personal indicators
predicts the likelihood of adopting or rejecting smoking, particularly
in early adolescence.

This study confirms that the most important age to start smoking
was around 15 years (14.0 = 2.53 years). This should enforce the
tobacco controlling decision makers to start their programs about
smoking prevention in primary and intermediate schools. The
American Cancer Society (ACS) addressed the importance of this
finding and stated that nearly all cases of first time tobacco use take
place before a person finishes high school; the younger people are
when they begin to smoke, the more likely they will become adult
smokers®’],

The common place of smoking in the current study was public
areas, home and recreation places. Therefore, legislations like
restricted sales of tobacco products and ban of smoking in public
places might be helpful in reducing the tobacco use among these
students.

Indicators of socioeconomic position vary across studies; often
education, occupation, and income level are used interchangeably to
measure socioeconomic position®'. Tt is important, however, to
examine  multiple indicators of socioeconomic  position
simultaneously if one is to understand their combined impact and
thereby, provide more complete descriptions of social inequalities in
tobacco use®?. In current study, only 16.4% of fathers and 14.5% of
mothers have a university degree and/or postgraduate studies. Also,
13.2% of fathers and 10.8% of mothers have professional jobs. Many
studies have consistently documented a strong socioeconomic
gradient in tobacco use, with higher rates of use among those of
greater social disadvantage®'?. In fact, Jarvis and Wardle*

concluded that any marker of disadvantage that can be envisaged and
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measured, whether personal, material or cultural is likely to have an
independent association with cigarette smoking. Recent evidence
documents the same socioeconomic tobacco use gradient; tobacco use
has been found to be higher among individuals at lower levels of
education and with lower standards of living™**.

The investigator found that 70.5% of the studied students had a
desire to quit smoking and 69.0% of them have tried quitting it. This
is in accordance with the results of GYTS that showed a very high
percentage of students who were current smokers wanted to quit.
They also revealed that these students were not receiving adequate
support or guidance they needed to quit tobacco®>). The main reasons
for trying to quit Tobacco use by the studied students in the current
study were health promotion, Islamic rules and family dislike.

In conclusion, the study has provided support of a particularly
high prevalence of tobacco use by the secondary school male students
in Tabuk region, Saudi Arabia, where the prevalence of smoking is
among the highest levels in the country. Hence, there is an urgent
need for health decision makers to decrease the prevalence of tobacco
use and for regulation of tobacco marketing and selling to minors.
Similarly, tobacco preventive programs should consider actual
situation of the target population and sites based on scientifically
sound research studies. School-based interventions like counseling to
promote cessation among current users and tobacco education to
prevent initiation are necessary. Enforcement of legislations is
essential to reduce the tobacco use among school students. Finally,
an efficient and systematic tobacco surveillance system should be
developed.
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