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رمتسملانيخدتلاتاددحمتثحبوراشتناةساردلاهذهتردق:ثحبلافادهأ
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ملأالمعةلاحوةصاخلاسرادملاوركذلاسنجوانسربكلأارمعلابلقتسملكشباطبترم
لكشبطشنلانيخدتلاطبترا.قلطلاءاوهلايفوألخادلايفيبلسلانيخدتللضرعتلاو
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Abstract

Objectives: This study estimated the prevalence and

investigated the determinants of ever-smoking and active

smoking among school-aged children in Jeddah. Such

data are crucial for developing optimal preventive and

corrective strategies to address smoking among youth.

Method: A school-based, cross-sectional study was con-

ducted in Jeddah City, KSA, from September 2020 to

December 2020. It included 6770 children attending

grades 4e12, who were selected from 60 public and pri-

vate elementary, middle, and secondary schools through

multistage random-cluster sampling. An Arabic version

of the Global Youth Tobacco Survey questionnaire was

used to assess the prevalence and predictors of tobacco

use.

Result: The prevalence of ever smoking was 14.1% (95%

CI ¼ 13.2e14.9%), and the mean age at which children

smoked their first cigarette or took any puffs was 13.76

years (SD ¼ 2.23). The prevalence of active smoking was

3.8% (95% CI ¼ 3.3e4.3%), and the amounts and fre-

quency of cigarettes smoked in the past 30 days among

smokers were relatively low. The most commonly

consumed tobacco products were cigarettes (47.2%) and

hookah (42.9%). In most cases, active smokers bought

cigarettes by themselves from groceries or convenience

stores, or received them from a person to whom they were

close. Ever smoking was independently associated with

older age, male gender, private school, the mother’s

working status, and exposure to passive smoking indoors

or outdoors. Active smoking was independently associ-

ated with older age, male gender, private school, a high

amount of pocket money, perceived ease of obtaining

tobacco products, and exposure to passive smoking.
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Conclusion: The observed smoking patterns among

school-aged children in Jeddah corresponded to occa-

sional smoking, and family-related determinants were

significant contributors. The findings highlight the rele-

vance of implementing smoking cessation interventions

and awareness campaigns, at both the school and com-

munity levels, to achieve maximal benefit.

Keywords: Children; Saudi; School; Smoking; Tobacco;

Youth

� 2023 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Smoking is considered an epidemic responsible for pre-
mature deaths: 1 in 10 people are estimated to die from

smoke-associated health problems.1 The various adverse
health consequences of tobacco smoking and involve
multiple organs and systems, including an elevated risk of
sudden death and neurobehavioral disorders in children

exposed to passive smoking.2 The risk of alcohol and
substance use is also higher among tobacco users than
nonsmokers.3 Consequently, smoking and its associated

health disorders pose a substantial financial burden on
health care systems, with an estimated cost exceeding $300
billion per year in the USA.4

Smoking in childhood is a gateway to adult smoking.
Younger smokers are more likely to become regular adult
smokers and are unlikely to quit.5 Youth exposed to

secondhand smoking are more likely to start smoking than
non-exposed youth,6 thus resulting in considerable health
effects.7,8 In KSA, the overall prevalence of smoking
ranges between 12% and 30%, and shows a substantial

gender discrepancy.9,10 In younger groups, the prevalence
of ever smoking and active smoking varies across regions.
A survey from the Riyadh region has shown that 34.5% of

male students 13e15 years of age have tried smoking at
least once in their lifetime, and 10.8% are current
smokers.11 In Almadinah Almunawwarah, a higher

prevalence (15%) of active smoking has been found among
youth, reaching 21.3% in boys.12 In Jazan, the overall
prevalence of tobacco use by youth is 10.7%, and the
prevalence is higher in boys (16.2%) than girls (3.8%).13 In

the Jeddah region, a study published in 2013 including only
male secondary schools has indicated a prevalence of active
smoking as high as 37%.14

Several smoking cessation programs have successfully
decreased the burden of smoking by increasing awareness,
encouraging and assisting in smoking cessation, and pro-

moting healthy lifestyles. Since the implementation of the
WHO’s Monitor, Protect, Offer, Warn, Enforce, Raise
(MPOWER) program, the prevalence of smoking has

markedly declined among individuals �16 years of age,
particularly in high-income countries.15 Interventions may
be most effective and of interest when implemented among
youth, particularly to prevent the first exposure to

cigarettes. A 1% decrease in the prevalence of smoking
among adolescents has been estimated to prevent
approximately 44,318 individuals from becoming daily

smokers globally and to decrease lifetime medical care
costs by $1.2 billion.16 KSA started an antismoking
program started in 2002 and joined the WHO MPOWER

program in 2005. Beyond stringent anti-smoking regula-
tions, several initiatives have been undertaken, such as the
implementation of taxation of tobacco products, with

substantial taxation rates that resulted in a three-fold in-
crease in the number of people seeking assistance for to-
bacco cessation. Other initiatives have included the
establishment of approximately 160 smoking cessation

clinics throughout the Kingdom, in which anti-smoking
therapeutic and educational services are provided. More
relevantly, a smart application was launched by the Saudi

Government to report and monitor antismoking violators,
including those related to the sale of tobacco products to
children.17 Despite these measures, the rates of smoking

continue to increase in the country,10 particularly among
young age groups.15

To elucidate the mechanisms of smoking in children, to
guide development of optimal preventive and corrective

strategies, this study was aimed at estimating the prevalence,
and investigating the determinants, of ever smoking and
active smoking among school-aged boys and girls in Jeddah

City.

Materials and Methods

Design and setting

A school-based, cross-sectional study was conducted in
Jeddah City, KSA, between September 2020 and December

2020. Jeddah City is located in Makkah Province, in the
western region of KSA, on the coast of the Red Sea. It has a
total surface area of 1686 square kilometers and is the second

most populated city in the Kingdom after the capital,
Riyadh.18

Population

The study involved school-aged children and adolescents
attending 4th to 12th grade classes in elementary, middle, or
secondary schools in the City of Jeddah in any sectors,

including private, government, and international schools.
Students >18 years or <8 years of age, as well as those with
intellectual disability or difficulty in understanding the

questionnaires were excluded.

Sampling

Schools in KSA are divided by gender (male vs. female),
status (governmental, private, and international), and level
(elementary [4th to 6th grade], intermediate [7th to 9th], and

secondary [10th to 12th]). In Jeddah City, schools are clas-
sified by geographic sectors, each under the direction of an
Education Office (EO). Ten EOs exist in Jeddah: six for male
schools and four for female schools.

A multistage stratified-cluster sampling method was used
to achieve a sampling representative of all sectors and
educational levels. Initially, within each of the ten EOs,

http://creativecommons.org/licenses/by-nc-nd/4.0/
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schools were stratified by status � level (3 � 3 ¼ 9 strata),
and one school (cluster) was randomly selected from each

stratum, thus resulting in 90 schools (clusters). However,
owing to very low participation from international schools,
the stratification plan was reviewed to include only govern-

mental and private schools, thereby resulting in six strata and
participation of 60 schools, by keeping one school (cluster)
from each stratum.

The target sample size was calculated at the EO level, and
a potentially infinite number of students per EO was
considered, to achieve maximal power. Using the Population
Survey calculator from Epi Info version 7.2.5.0, to achieve

80% statistical power with a 5% margin of error in detecting
unknown prevalence of ever smoking or smoking (P ¼ 50%)
with a 95% confidence interval (95% CI), the target sample

size per sector was estimated to be 384 students. Thus, the
total required sample size was estimated to be
384 � 10 ¼ 3840 participants, which was increased by 50%

(target ¼ 5760 participants) to account for potentially
incomplete participation. Theoretically, 5760/10 ¼ 576 stu-
dents from each EO, 576/6¼ 96 by stratum, and 96/3¼ 32 by
grade would be enrolled. To achieve balanced representa-

tiveness by grade, a minimum of 25 students by grade by
stratum was required.

Data collection

The study used the WHO Global Youth Tobacco Survey
(GYTS) questionnaire, as provided by the Centers for Dis-

ease Control and Prevention.19 The original questionnaire
comprised 43 items including a background section for
demographics and school-associated data, as well as seven

other domains. In the present study, only the background
section and four domains (1, 2, 4, and 6) were used, in
accordance with the study objectives: 1) knowledge of, and

attitudes toward, smoking; 2) assessment of smoking and
tobacco use; 4) youth access to cigarettes; and 6) environ-
mental tobacco smoke. Additionally, a question was added
to determine self-identified smoking status, including all to-

bacco types. The questionnaire was translated into the
Arabic language and back-translated by two independent
professional translators.

Pilot study

A pilot study was performed among 118 students to test

the clarity of the questionnaire, and the responsiveness and
engagement of the participants in completing the question-
naire. These 118 students were not included in the parent

study.

Procedure

The GYTS questionnaire is designed for self-

administration. Hence, the questionnaire was self-
administered for reliability of the answers and to prevent
social desirability bias. Additionally, because the study

period coincided with COVID-19 restrictive measures, the
questionnaire was administered online. The translated
version was edited electronically with an online platform
(https://nsbstat.com/surveys/). Afterward, the link was

disseminated to the targeted schools in coordination with
the EOs, which transferred the link to all eligible students.
Reminders were sent to schools on a regular basis to

prompt participation. In the event of low participation
from a sector (<576 students) or within a given grade (<25
students), after two reminders, a second school was

randomly selected from the relevant sector, and so forth,
until the target sample size was achieved for each sector
and grade.

Ethical clearance

Parental consent was obtained from all participants by
the school administrators. All data were collected by main-

taining anonymity, confidentiality, and voluntary participa-
tion. Thus, the questionnaire contained no identifying
information and included an introduction mentioning the

exclusive use of the data for research purposes, and speci-
fying the participants’ right to decline participation at any
time, with respect of the principle of nonmaleficence.

Statistical methods

Data were analyzed in SPSS version 21 for Windows

(SPSS Inc., Chicago, IL). Continuous variables are presented
as mean � standard deviation (SD) for normally distributed
variables, and as median and interquartile range (IQR) for
non-normally distributed variables, whereas categorical

variables are presented as frequency and percentage.
The prevalence of ever smoking, the first primary

outcome, was estimated as the percentage (95% CI) of chil-

dren who reported having ever tried or experimented with
cigarette smoking, even by taking only one or two puffs (item
C5 of GYTS questionnaire). The prevalence (95% CI) of

active smoking, the second primary outcome, was estimated
as the percentage of children who self-identified as active
smokers.

Factors associated with ever or active smoking were

analyzed with chi square test for categorical variables and
independent t-test for continuous variables. Multivariate
logistic regression was used to analyze the independent fac-

tors of ever and active smoking; the results are presented as
odds ratios (OR [95% CI]).

The level of significance was set at p <0.05.
Results

Demographic characteristics

A total of 6717 school children were included; the mean
(SD) age was 14.6 (2.36) years, and 51.4% were boys. Most
(90.8%) were from public schools, and almost half (47.2%)

were in the three highest grades (10th to 12th). At the time of
the survey, 61.2% of the participants had father working
only and 3.3% had mother working only, and 30.8% spent
50 Saudi riyals (SAR) or more per week (Table 1).

https://nsbstat.com/surveys/


Table 1: Characteristics of the school students who participated

in the youth Tobacco Survey of Jeddah, 2020 (N [ 6717).

Parameter Level Mean SD

Age (years) 14.61 2.36

Parameter Level Frequency Percentage

Gender Male 3452 51.4

Female 3252 48.4

Not specified 13 0.2

Nationality Saudi 4175 62.2

Non-Saudi 2358 35.1

Not specified 184 2.7

Grade 4th 289 4.3

5th 265 3.9

6th 521 7.8

7th 825 12.3

8th 879 13.1

9th 773 11.5

10th 1148 17.1

11th 1059 15.8

12th 958 14.3

School type Public 6098 90.8

Private 460 6.8

Not documented 159 2.4

Father’s

educational

level

Elementary 470 7.0

Intermediate 792 11.8

High school 1890 28.1

Diploma 368 5.5

College 2066 30.8

Do not know 1071 15.9

Not documented 60 0.9

Mother’s

educational

level

Elementary 661 9.8

Intermediate 802 11.9

High school 1460 21.7

Diploma 172 2.6

College 1247 18.6

Do not know 775 11.5

Not documented 1600 23.8

Parents’

professional

status

Father works 4108 61.2

Mother works 222 3.3

Both parents work 939 14.0

Both parents do

not work

961 14.3

I do not know 441 6.6

Not documented 46 0.7

Amount of

money spent

per week

None 1704 25.4

<10 SAR 842 12.5

10e30 SAR 1257 18.7

>30e50 SAR 843 12.6

>50e100 SAR 893 13.3

>100 SAR 1178 17.5

A. Mazi 1127
Lifetime experience of smoking

The prevalence of ever smoking was (14.1%; 95%
CI ¼ 13.2e14.9), and the mean (SD) age of smoking the
first cigarette was 13.76 years (2.23). Regarding expected

smoking status after 1 year, 80 (1.2%) said that they would
definitely smoke, and 178 (2.6%) said that they would
probably would. When asked whether they would smoke if

one of their best friends offered them a cigarette, 114
(1.7%) replied that they would definitely accept, and 204
(3.0%) replied that they would probably accept. The most

frequently used tobacco products were cigarettes (8.8%)
and hookah (6.6%); 57% reported having easy or some-
what easy access to cigarettes if they wanted to smoke

(Table 2).

Assessment of current smoking

A total of 254 participants (3.8%, 95% CI ¼ 3.3e4.3%)

identified themselves as active smokers (Table 2) and
reported a median of 10 days smoked in the past 30 days
(IQR ¼ 30) (Table 3). Of these, 96 (37.8%) declared not

having smoked during the past 30 days, 49 (19.3%)
declared smoking 1 cigarette or less daily (28, 11.0%), 44
(17.3%) smoked two to five cigarettes daily, whereas 32

(12.6%) smoked more than ten cigarettes daily. The most
frequently consumed tobacco products were cigarettes
(120, 47.2%) and hookah (109, 42.9%). Most smokers

(128, 50.4%) bought cigarettes by themselves, whereas 38
(15.0%) took them from a family member, and 37 (14.6%)
received them from a friend. The two main sources of
cigarettes were grocery stores (46.1%) and convenience

stores (26.0%), and the majority of students were not
refused sales (120, 52.4%) (Table 3).

Exposure to passive smoking

Figure 1 shows that the most common source of indoor
and outdoor passive smoking type was a smoking father or

other close relative.

Factors associated with ever smoking

Ever smokers were on average 1.5 years older than

never smokers (p < 0.001). Lifetime smoking was further
associated with male sex (p < 0.001), higher school grade
(p < 0.001), private school type (p < 0.001), the mother or

both parents working (p < 0.001), and higher amounts of
money (>100 SAR) spent per week (p < 0.001). Addi-
tionally, both indoor and outdoor exposure to passive

smoking increased the probability of ever smoking
(Table 4).

Factors associated with current smoking

Active smokers were significantly older (mean ¼ 16.35
[SD ¼ 2.00] years) than non-smokers (14.54 [2.34] years)
(p < 0.001). The prevalence of smoking was higher among

boys than girls (4.8% vs. 2.5%, p < 0.001), and among
Saudis vs. non-Saudis (4.2% vs. 2.8%, p ¼ 0.001), and
increased significantly with grade (p< 0.001). Private schools

were associated with significantly higher prevalence of
smoking (7.6% vs. 3.2%, p < 0.001) than public schools.
Furthermore, the prevalence of active smoking was signifi-

cantly greater among the following categories compared with



Table 2: Experiences and attitudes toward smoking among school students who participated in the youth Tobacco Survey of Jeddah,

2020 (N [ 6717).

Parameter Level Frequency Percentage

Ever smoking (even one or two

puffs)

No 5773 85.9

Yes 944 14.1

Age at first cigarette (years) Mean, SD 13.76 2.23

Do you think that you will try

cigarettes soon?

Not sure 452 6.7

Already tried 933 13.9

Yes 81 1.2

No 5251 78.2

Do you think you will smoke a

cigarette in the next year?

Definitely yes 80 1.2

Probably yes 178 2.6

Probably not 367 5.5

Definitely not 5282 78.6

No answer 810 12.1

If one of your best friends were to

offer you a cigarette, would you

smoke it?

Definitely yes 114 1.7

Probably yes 204 3.0

Probably not 330 4.9

Definitely not 6069 90.4

How easy would it be for you to

get tobacco products if you

wanted some?

Very easy 1873 27.9

Somewhat easy 1955 29.1

Not easy at all 2860 42.6

Do not know 29 0.4

Tobacco type useda Cigarettes 588 8.8

Hookah 442 6.6

E-cigarette 304 4.5

Smokeless tobacco 111 1.7

Sniffing tobacco 37 0.6

Pipe 17 0.3

Cigar 70 1.0

No. cigarettes smoked in life Never smoked or tried 5810 86.5

1 or more puffs but

never a whole cigarette

19 0.3

1 cigarette 14 0.2

2e5 cigarettes 36 0.5

6e15 cigarettes 22 0.3

16e25 cigarettes 12 0.2

>1 pack but <5 packs 14 0.2

100 or more (5þ packs) 100 1.5

Not defined 690 10.3

Self-identified as current active

smoker (original)

Yes 254 3.8

No 6463 96.2

a More than one type may be used by a single participant.

Table 3: Assessment of current smoking among school students who reported being active smokers (N [ 254).

Parameter Level Median IQR

Number of days smoked in the

past 30 days

(days) 10 30

Parameter Level Frequency Percentage

During the past 30 days, on the

days you smoked, how many

cigarettes did you smoke per

day?

No cigarettes during the past 30 days 96 37.8

<1 cigarette per day 28 11.0

1 cigarette per day 21 8.3

2e5 cigarettes per day 44 17.3

6e10 cigarettes per day 33 13.0

11e20 cigarettes per day 15 5.9

>20 cigarettes per day 17 6.7

Smoking among school children in Jeddah1128



Table 3 (continued )

Parameter Level Median IQR

When was the last time you

smoked a cigarette, even one or

two puffs?

Earlier today 93 36.6

Not today but during the past 7 days 46 18.1

>7e30 days ago 25 9.8

>1e6 months ago 33 13.0

>6e12 months ago 16 6.3

1e4 years ago 23 9.1

5 or more years ago 18 7.1

Type of smoking product used in

the past 30 days*
Cigarettes 120 47.2

Hookah 109 42.9

Smokeless tobacco 24 9.4

Sniffing tobacco 9 3.5

Pipe 6 2.4

Cigar 20 7.9

No specific type 25 9.8

Did not smoke in past month 45 17.7

Way of getting cigarettesa Bought them myself 128 50.4

Someone else bought them for me 23 9.1

Asked someone to give me some 23 9.1

Bought them from another person 5 2.0

Took them from family member 38 15.0

Took them from a friend 37 14.6

Offered by someone 15 5.9

Some other way 20 7.9

Source of cigarettes* Convenience store 66 26.0

Grocery store 117 46.1

Gas station 21 8.3

Smoke shop 6 2.4

Over the Internet 10 3.9

Through email 3 1.2

Through social media 7 2.8

Some other place 33 13.0

During the past 30 days, did

anyone refuse to sell you

cigarettes because of your age?

Did not try to buy 66 28.8

Yes 43 18.8

No 120 52.4

Did not answer 25 9.8

a More than one option may apply for a single participant.

Figure 1: Exposure to indoor and outdoor passive smoking among school students who participated in the youth Tobacco Survey of

Jeddah, 2020 (N ¼ 6717). Bars represent the percentages of participants who reported being exposed to the indicated source of

secondhand smoking indoors (green bars) and outdoors (blue bars).

A. Mazi 1129



Table 4: Factors associated with ever smoking among school students who participated in the youth Tobacco Survey of Jeddah, 2020

(N [ 6717).

Factor Level Ever smoked Never smoked p-value

Mean SD Mean SD

Age (years) Mean, SD 15.95 1.92 14.39 2.35 <0.001*

Factor Level n % n % p-value

Gender Male 564 16.3 2888 83.7

Female 372 11.4 2880 88.6 <0.001*

Nationality Saudi 600 14.4 3575 85.6

Non-Saudi 315 13.4 2043 86.6

Not specified 29 15.8 155 84.2 0.420

Grade 4th 11 3.8 278 96.2

5th 10 3.8 255 96.2

6th 15 2.9 506 97.1

7th 38 4.6 787 95.4

8th 72 8.2 807 91.8

9th 112 14.5 661 85.5

10th 212 18.5 936 81.5

11th 209 19.7 850 80.3

12th 265 27.7 693 72.3 <0.001*

School type Public 802 13.2 5296 86.8

Private 98 21.3 362 78.7 <0.001*

Father’s educational level Elementary 58 12.3 412 87.7

Intermediate 131 16.5 661 83.5

High school 237 12.5 1653 87.5

Diploma 55 14.9 313 85.1

College 291 14.1 1775 85.9

Do not know 165 15.4 906 84.6 0.059

Mother’s educational level Elementary 77 11.6 584 88.4

Intermediate 98 12.2 704 87.8

High school 198 13.6 1262 86.4

Diploma 28 16.3 144 83.7

College 152 12.2 1095 87.8

Do not know 106 13.7 669 86.3 0.437

Parents’ professional status Father works 508 12.4 3600 87.6

Mother works 44 19.8 178 80.2

Both parents work 160 17.0 779 83.0

Both parents do not work 155 16.1 806 83.9

I do not know 75 17.0 366 83.0 <0.001*

Amount of money spent per week None 223 13.1 1481 86.9

Less than 10 SAR 96 11.4 746 88.6

>10e30 SAR 151 12.0 1106 88.0

>30e50 SAR 119 14.1 724 85.9

50e100 SAR 129 14.4 764 85.6

More than 100 SAR 226 19.2 952 80.8 <0.001*

Exposure to passive smoking

indoors

None 298 7.6 3628 92.4

One person 355 16.9 1749 83.1

Two or more people 291 42.4 396 57.6 <0.001*

Exposure to passive smoking

outdoors

None 375 8.6 4009 91.4

One person 343 18.8 1484 81.2

Two or more people 226 44.7 280 55.3 <0.001*

SAR: Saudi riyal; *statistically significant result (p < 0.05).
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their counterparts: children of working mothers (with or
without working fathers) or jobless parents; those spending

>100 SAR per week; those perceiving great ease in obtaining
tobacco products; and those exposed to passive smoking
(p < 0.001 for all) (Table 5).
Predictors of ever smoking

Ever smoking was independently associated with older
age (OR ¼ 1.21; 95% CI: 1.11e1.33), male gender

(OR¼ 1.76; 95% CI: 1.50e2.06), private school (OR¼ 1.60;



Table 5: Factors associated with current smoking among school students who participated in the youth Tobacco Survey of Jeddah, 2020

(N [ 6717).

Factor Level Smoker Non-smoker p-value

Mean SD Mean SD

Age (years) 16.35 2.00 14.54 2.34 <0.001*

Age at first smoking experience, if

any

(years) 13.42 2.59 13.04 2.81 0.095

Factor Level N % N %

Gender Male 167 4.8 3285 95.2 <0.001*

Female 80 2.5 3172 97.5

Nationality Saudi 175 4.2 4000 95.8

Non-Saudi 66 2.8 2292 97.2

Not specified 13 7.1 171 92.9 0.001*

Grade 4th 4 1.4 285 98.6

5th 3 1.1 262 98.9

6th 3 0.6 518 99.4

7th 11 1.3 814 98.7

8th 9 1.0 870 99.0

9th 18 2.3 755 97.7

10th 51 4.4 1097 95.6

11th 64 6.0 995 94.0

12th 91 9.5 867 90.5 <0.001*

School type Public 198 3.2 5900 96.8

Private 35 7.6 425 92.4 <0.001*

Father’s educational level Elementary 15 3.2 455 96.8

Intermediate 34 4.3 758 95.7

High school 60 3.2 1830 96.8

Diploma 18 4.9 350 95.1

College 75 3.6 1991 96.4

Do not know 48 4.5 1023 95.5 0.328

Mother’s educational level Elementary 30 4.5 631 95.5

Intermediate 22 2.7 780 97.3

High school 43 2.9 1417 97.1

Diploma 8 4.7 164 95.3

College 36 2.9 1211 97.1

Do not know 30 3.9 745 96.1 0.233

Parents’ professional status Father works 121 2.9 3987 97.1

Mother works 12 5.4 210 94.6

Both parents work 52 5.5 887 94.5

Both parents do not work 50 5.2 911 94.8

I do not know 19 4.3 422 95.7 <0.001*

Amount of money spent per

week*
None 53 3.1 1651 96.9

<10 SAR 20 2.4 822 97.6

10e30 SAR 26 2.1 1231 97.9

>30e50 SAR 31 3.7 812 96.3

>50e100 SAR 41 4.6 852 95.4

>100 SAR 83 7.0 1095 93.0 <0.001*

Perceived ease of obtaining

tobacco products*
Very easy 155 8.3 1718 91.7

Somewhat easy 56 2.9 1899 97.1

Not easy at all 41 1.4 2819 98.6 <0.001*

Exposure to passive smoking

indoors

None 56 1.4 3870 98.6

One person 90 4.3 2014 95.7

Two or more people 108 15.7 579 84.3 <0.001*

Exposure to passive smoking

outdoors

None 375 8.6 4009 91.4

One person 343 18.8 1484 81.2

Two or more people 226 44.7 280 55.3 <0.001*

SAR: Saudi riyal; *statistically significant result (p < 0.05).
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95% CI: 1.22e2.10), having a working mother (OR ¼ 1.59;
95%CI: 1.08e2.36), and exposure to passive smokingdboth

indoors (OR ¼ 1.68 and 4.11 for exposure to one or two or
more smokers, respectively) and outdoors (OR ¼ 1.68 and
2.56 exposure to one or two or more smokers, respectively;

Table 6).

Predictors of active smoking

Self-determined active smoking status was independently
associated with older age (OR ¼ 1.51; 95% CI: 1.28e1.77),
male gender (OR¼ 2.25; 95% CI: 1.65e3.06), private school
Table 6: Predictors of ever and current smoking among school studen

(N [ 6717) (multivariate logistic regression).

Factor Level Ever smok

OR 9

Age (years) 1.21 1

Gender Male 1.76 1

Female (ref) e

Nationality Saudi e e

Non-Saudi e e

Not specified e e

Grade 4th (ref) e

5th 0.63 0

6th 0.40 0

7th 0.53 0

8th 0.73 0

9th 1.18 0

10th 1.34 0

11th 1.29 0

12th 1.42 0

School type Public (ref) e

Private 1.60 1

Parents’ professional status Father works (ref) e

Mother works 1.59 1

Both parents work 1.21 0

None of parents works 1.13 0

I do not know 1.40 1

Amount of money spent

per week

None (ref) e
<10 SAR 0.85 0

10e30 SAR 0.90 0

>30e50 SAR 1.01 0

>50e100 SAR 0.92 0

>100 SAR 1.16 0

Perceived ease of obtaining

tobacco products

Very easy e e

Somewhat easy e e
Not easy at all e e

Exposure to passive

smoking indoors

None (ref) e

One person 1.68 1

Two or more people 4.11 3

Exposure to passive

smoking outdoors

None (ref) e

One person 1.68 1

Two or more people 2.65 1

OR: odds ratio; 95% CI: 95% confidence interval; (ref): reference c

(p < 0.05).
(OR ¼ 1.91; 95% CI: 1.24e2.94), >100 SAR weekly
spending (OR ¼ 1.58; 95% CI: 1.04e2.39), and perceived

ease of obtaining tobacco products (OR ¼ 2.42; 95% CI:
1.64e3.56). Unexpectedly, active smoking was negatively
associated with grade level in the adjusted analysis. That is,

the ORs of active smoking for grades 6e12, with respect to
grade 4, ranged from 0.07 to 0.17 (p < 0.05). Furthermore,
exposure to passive smoking, both indoors (two or more

people: OR ¼ 3.95; 95% CI: 2.41e6.46) and outdoors (one
person and two or more people smoking: OR ¼ 1.88 [95%
CI: 1.24e2.85] and 3.10 [1.89e5.28], respectively), was
associated with greater risk of active smoking (Table 6).
ts who participated in the youth Tobacco Survey of Jeddah, 2020

ing Active smoking

5% CI p-value OR 95% CI p-value

.11 1.33 <0.001* 1.51 1.28 1.77 <0.001*

.50 2.06 <0.001* 2.25 1.65 3.06 <0.001*

e (ref) e e

e e (ref) e e 0.577

e e 0.85 0.61 1.19 0.351

e e 1.24 0.43 3.57 0.694

e <0.001* (ref) e e 0.014*

.25 1.57 0.317 0.45 0.10 2.09 0.308

.17 0.93 0.034* 0.10 0.02 0.57 0.010*

.25 1.12 0.097 0.17 0.05 0.64 0.008*

.34 1.58 0.424 0.07 0.02 0.29 <0.001*

.53 2.63 0.677 0.10 0.03 0.42 0.001*

.58 3.10 0.497 0.14 0.03 0.58 0.007*

.52 3.18 0.580 0.14 0.03 0.64 0.011*

.54 3.70 0.478 0.11 0.02 0.57 0.008*

e (ref) e e

.22 2.10 <0.001* 1.91 1.24 2.94 <0.001*

e 0.029* (ref) e e 0.295

.08 2.36 0.019* 1.51 0.75 3.04 0.246

.97 1.52 0.094 1.32 0.89 1.96 0.172

.91 1.41 0.273 1.44 0.98 2.13 0.066

.04 1.89 0.029* 1.28 0.72 2.29 0.396

e 0.270 (ref) e e 0.008*

.64 1.13 0.261 0.66 0.37 1.18 0.163

.70 1.15 0.384 0.68 0.40 1.13 0.136

.78 1.33 0.917 1.12 0.68 1.85 0.656

.71 1.20 0.559 1.19 0.74 1.91 0.468

.92 1.47 0.209 1.58 1.04 2.39 0.032*

e e 2.42 1.64 3.56 <0.001*

e e 1.12 0.72 1.74 0.625

e e (ref) e e <0.001*

e <0.001* (ref) e e <0.001*

.35 2.09 <0.001* 1.54 0.99 2.40 0.054

.11 5.43 <0.001* 3.95 2.41 6.46 <0.001*

e <0.001* (ref) e e <0.001*

.36 2.08 <0.001* 1.88 1.24 2.85 0.003*

.96 3.57 <0.001* 3.10 1.89 5.08 <0.001*

ategory used for OR calculation; *Statistically significant result
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Discussion

Summary of findings

This school-based study showed that 14.1% of school-
aged children experienced smoking at a mean age of 13.76
years (SD ¼ 2.23). The prevalence of self-determined active
smoking was 3.8%, and most smokers consumed fewer than

one to five cigarettes per day. The most commonly used to-
bacco products were cigarettes (47.2%) and hookah (42.9%).
Half the active smokers bought cigarettes by themselves, and

the remaining smokers obtained cigarettes from people to
whom they were close. The two main sources of cigarettes
were grocery stores (46.1%) and convenience stores (26.0%).

Several socioeconomic factors were independently associated
with ever smoking and smoking, and are discussed in this
section.

Prevalence of ever smoking

The observed prevalence of ever smoking (14.1%) in the
school setting was alarming, despite being significantly lower

than that reported in other local studies and international
data. For instance, in Riyadh City, the prevalence of ever
smoking and smoking among adolescent male students was

34.5%.11 Internationally, the US National Youth Tobacco
Survey has reported an estimated prevalence of ever
smoking of 24.3% (2.9 million) in middle-school students

(grades 6e8) and 53.3% (8.0 million) in high-school students
(grades 9e12).20 According to the most recent Center for
Diseases Control data, 11.3% of middle-school students

and 34% of high-school students declared having used a
tobacco product at least once in their lifetime.21 In northern
Taiwan, the incidence of trying smoking among school
students increased from 3.1% to 6.0% from 2002 to

2008.22 In another survey from Botswana, 29% of the
participating school-age students indicated that they had
experienced smoking cigarettes or any tobacco product.23

Prevalence of active smoking

According to the self-determined smoking status, the
prevalence of active smoking was 3.8% (95% CI: 3.3e
4.24%), a value lower than those in both national and in-
ternational data. In the USA, 12.5% (1.5 million) of middle-
school and 31.2% (4.7 million) of high-school students have

reported being active smokers.20 In another study, 10% (261/
2554) of students from 68 primary and secondary schools
have declared being current tobacco smokers.23 The
prevalence observed in the present study were in a low

range with respect to national data. A recent systematic
review has demonstrated that the prevalence of smoking
among secondary-school students in KSA ranges from

9.72% to 37.0%, whereas it ranges from 13.0% to 30.9% and
2.7% to 8.5% among male and female college students,
respectively.24 One of the highest levels (37.0%) of smoking

has been found in a study from Jeddah; however, the study
included boys only and therefore probably overestimated
the overall prevalence.14 The low rates of ever and active
smoking found in the present study, with respect to local

data, may be explained by the COVID-19 pandemic and
the restrictive measures that were still in effect during the
study period. Being confined at home, in presence of parents,

would have restricted opportunities for youth to consume
tobacco products. Most recently, the significant increase in
tobacco prices since the start of tobacco excise taxation in

KSA might have limited tobacco purchasing accessibility by
youth.25 Moreover, the ongoing smoking cessation program
led by the ministry of health across the country might have

increased the awareness of families and youth regarding
smoking.26

Qualitative and quantitative patterns of smoking

The authors noted a low frequency of smoking among
most participants who were self-declared active smokers.
This included a median of 10 days smoked in the past month

(i.e., two smoking-free days in every three days in 50% of the
participants); 57.1% of the smokers smoked one cigarette or
fewer per day, and 63.4% had not smoked on the day of the
interview. These findings suggested that occasional smoking

is common in school-aged children in Jeddah, thus high-
lighting the relevance of implementing school-based smoking
cessation interventions and awareness campaigns to maxi-

mize benefits. Willingness to abstain from smoking is more
common in occasional smokers, thus increasing the chances
of success for cessation programs.27 A multicenter

randomized experimental study has tested the efficiency of
two motivational interventions (brief and intensive) in
achieving smoking cessation among adolescent smokers.

The two interventions consisted of four sessions with
progressive cessation (intensive approach) or a single
session with immediate cessation of smoking (brief
approach). The endpoint results indicated abstinence rates

of 64.0% at 1 month, 42.0% at 6 months, and 27.0% at 12
months, and showed greater efficacy for the brief
strategy.28 In another randomized open-label trial, a 10-

week school-based, cognitiveebehavioral group counseling
combined with a 9-week nicotine replacement therapy fol-
lowed by nine group sessions over a 14-week period showed a

smoking abstinence rate of 21.0% among high-school
adolescent smokers.29 Pbert et al. have conducted a study
among 1068 active smokers from 35 high schools, and
demonstrated the feasibility and benefit of school nurse-

delivered smoking-cessation intervention. The intervention
almost doubled the rate of short-term abstinence (odds ratio:
1.90) among adolescent boys and decreased the smoking

frequency at short-term in both genders.30 However, a large
meta-analysis by Hartmann-Boyce et al., including 41 clus-
ter-randomized controlled trials, has concluded that evidence

is limited regarding the effectiveness among youth of
smoking cessation interventions, mainly consisting of
behavioral therapies (counseling sessions, and computer-

based or messaging interventions as delivery methods) and
pharmacotherapies (nicotine replacement therapy and
bupropion).31

School-aged children may have a natural inclination to

quit smoking, regardless of the effects of interventions. In the
US National Youth Tobacco Survey report, 57.8% of
smoking students were seriously thinking of quitting, and

57.5% had already tried to quit by ceasing use of all tobacco
products for at least 1 day.20 Nevertheless, the US Preventive
Services Task Force (USPSTF) Recommendation Statement
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in 2020 emphasized the necessity of implementing primary
interventions including education or brief counseling to

prevent smoking initiation among school-aged children and
adolescents.32 Furthermore, the International Childhood
Cardiovascular Cohort (i3C) Consortium has

demonstrated that the prevalence of daily smoking in
people in their twenties is directly influenced by the level of
smoking during adolescence, and is largely determined by

the age at the first smoking experience.33 The study also
showed that, among participants who identified as daily
smokers in adolescence and were able to quit before
adulthood, quitting occurred most commonly at the ages

of 18e19 and a small fraction of the quitters (31.5%)
relapsed in their twenties. Overall, the earlier the smoking
experience occurs, the higher the risk of adulthood

smoking; this risk is observed not only with regular
smoking at childhood/adolescence but also with occasional
smoking and isolated smoking trials.33

Cigarettes, hookah (hubbly bubbly, shisha), and e-ciga-
rettes were the most common tobacco products experienced
by school-aged children. Data from Western countries have
shown that e-cigarettes are the most frequently smoked to-

bacco in the school environment, followed by cigars, ciga-
rettes, smokeless tobacco, hookahs, and pipe tobacco.20 In
the USA, use of tobacco products including e-cigarettes,

traditional cigarettes, cigars, smokeless tobacco, hookahs,
pipe tobacco, and bidis has been reported in 12.5% (1.5
million) and 31.2% (4.7 million) middle and high school

students, respectively.20 These differences may be explained
by cultural and environmental factors, because regular
cigarettes and shisha remain the most commonly used

tobacco products in KSA. These aspects have implications
in the long-term health burden of childhood smoking and
indicate a need for discussion of the eventual relevance of
harm reduction approaches.

Effects of passive smoking in promoting smoking among

children

This study highlights the key role of the child’s environ-
ment in promoting smoking uptake and maintenance during
childhood. Consistently, Leonardi-Bee et al. have demon-

strated a significant increase in the relative odds of smoking
uptake among children having one or both parents who
smoked (particularly if the smoking parent is the mother

rather than the father), a sibling, or any household member
who regularly smokes. Smoking by siblings and other
household members increased the odds of smoking uptake
among children by up to 2.30- and 1.92-fold, respectively.34 In

England and Wales, approximately 23 000 adolescents have
been estimated to have become current smokers at the age
of 15 as a result of exposure to household smoking.34 These

findings demonstrate the need to increase awareness among
adults regarding the risks of smoking in presence of children.

Other social influences and tobacco accessibility

Of the total students, 4.7% declared being potentially
influenced to smoke by their best friends. Furthermore, most
participants reported having very easy access to cigarettes if

they wanted to smokedan aspect independently associated
with a 3.54-fold likelihood of active smoking. Therefore, the
issue of easy access to tobacco products by children through
multiple pathways has been emphasized, and decision-

makers have been urged to reinforce monitoring of such vi-
olations of the restrictive regulations in effect.17

Furthermore, efforts should be increased to protect

children from the promotion of smoking in various media
and the Internet. In 2015, England introduced a total ban
on tobacco sale in shops, thus decreasing the rates of

cigarettes purchased in shops by smoking children from
57.0% in 2010 to 39.8% in 2016.35

Another independent factor influencing active smoking
was a high amount of pocket money, which increased the risk

of active smoking by 58%. This relationship may be bidi-
rectional, because childhood smoking can induce greater
money spending by children, and simultaneously, the avail-

ability of too much money among children may lead to their
purchasing cigarettes and experiencing smoking. One
possible solution may be to limit children’s daily/weekly

budgets as much as possible to prevent them from developing
addictive behaviors, mainly smoking. Another approach
used by several countries is raising cigarette prices, a measure
that has been found to be highly effective in reducing

smoking among youth.36

Furthermore, children of working mothers had an inde-
pendently elevated risk of ever smoking. This finding may be

associated with multiple factors, including higher household
income, increased children’s allowance, and greater youth
autonomy with less parental control.

Datar et al. have observed that the likelihood of youth
developing unhealthy behaviors is higher among children
whose mothers have long working hours in the United

States. Having a working mother is associated with greater
body mass index and obesity, particularly in children of
families with higher socioeconomic status, owing to a com-
bination of an unhealthy diet and other unhealthy behaviors

such as sedentary lifestyle, and extensive time spent watching
television and using the Internet.37

Spending more time watching television and Internet

without adequate supervision may also increase the suscep-
tibility to smoking among children, particularly because of
exposure to content promoting and facilitating smoking.38

Nevertheless, the eventual effects of maternal work must be
contextualized with the cultural features of Saudi society,
and might be a confounding factor for other

socioeconomic factors not investigated in the present study,
such as household income, number of occupants and
siblings, or family conflicts. Additionally, more broadly,
changes in the lifestyles and family patterns in Saudi

society may lead to the emergence of modern societal
phenomena such as children smoking. These observations
indicate a need for in-depth investigation of the societal

and environmental mechanisms influencing children smok-
ing in KSA, to inform development of the best preventive
and corrective measures to combat this epidemic, and the

alleviation of the resulting health and economic burden.
In contrast, parents’ educational level was not associated

with ever or current active smoking among children in the
present study. Similar findings have been reported in a survey

of 5053 children 12e17 years of age, which has indicated a
strong association between smoking behavior in adolescents
and their education level, but not that of their parents.39

Other data have revealed that, although the parental level



A. Mazi 1135
of education significantly influences exposure to passive
smoking in children, it has no influence on children’s

experimentation with smoking or their willingness to
smoke in the future.40 One possible explanation may be
that smoking in children is influenced mainly by the level

of parental supervision and the values conveyed by the
family, regardless of parental educational levels. Higher
parental educational levels may even increase the risk of

smoking, because they are associated with higher
socioeconomic status.41 Likewise, lower parental education
levels do not necessarily indicate a lower risk of children
obtaining cigarettes, and may be a factor influencing

smoking in cases of child labor, for example.42

The specific case of private schools

Children attending private schools had a risk of ever and
active smoking 1.6- and 1.9-fold that in children in public
schools, respectively. Likewise, a study from China involving

2725 students has demonstrated that students in private
schools have a risk of smoking cigarettes 3.4e3.8 fold that of
students in public schools.43 In another study, the prevalence

of lifetime smoking among students in private schools
(35.4%) has been found to be twice that in public schools
(17.4%).44 Children attending private schools may benefit
from greater autonomy and less restrictive institutional

regulation than in public schools, thus potentially resulting
in a smoking-permissive environment.44 This aspect should
attract attention toward the optimization of smoking

prevention plans in private schools. Further research is
needed to evaluate the private school environment and
determine specific measures that should be undertaken to

enhance anti-smoking awareness and meet national
expectations.

Limitations

The present study did not investigate additional psycho-
social and environmental factors affecting smoking among
children and eventual co-addictions such as drugs, alcohol,

video games, etc., which would have provided further in-
sights into the mechanisms underlying smoking among
children in Saudi society. Furthermore, data for some key

variables, such as parental educational status, were missing,
thus limiting the reliability of the findings regarding those
factors. Another limitation inherent to the study period is the

effects of COVID-19 restrictive measures on smoking
behavior among children, which may explain the relatively
low rates of smoking. Finally, the online self-administration

of the questionnaire might have compromised the reliability
of the answers.

Conclusion

Children smoking in Jeddah city is a serious public health
problem with a substantial prevalence, and traditional to-
bacco products are frequently used. Yet, the current levels of
smoking among school children corresponded to occasional

smoking. This finding indicates a chance for increasing the
efficiency of anti-smoking awareness and smoking cessation
programs for youth, which should urgently be implemented
to prevent smoking and decrease the related short- and long-

term health consequences. The contribution of family-
associated factors is significant in determining youth access
to both trying smoking and actively smoking. Specific reg-

ulations and awareness campaigns should be implemented to
address these factors, notably decreasing passive smoking
among children and blocking their access to tobacco prod-

ucts, and tobacco-promoting campaigns in households,
schools, retail locations, and the Internet. The role of schools
is highlighted in the case of private schools, where regula-
tions should be aligned with the national vision.
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