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ABSTRACT

INTRODUCTION The epidemic of tobacco use poses one of the most severe public health
challenges globally, responsible for over 8 million deaths annually according
to the World Health Organization (WHO). This study investigates the factors
associated with tobacco use among Saudi Arabian youth using the Theory of
Planned Behavior (TPB) framework.

METHODS A cross-sectional study used the 2022 Global Youth Tobacco Survey
(GYTS) to assess tobacco use among 5610 Saudi students aged 13-15 years.
The structured, anonymous questionnaire collected demographic data and TPB
constructs (e.g. attitudes, subjective norms, perceived behavioral control, and
intentions) were derived from the validated GYTS questionnaire, with items
grouped and scored to represent each construct. One-way ANOVA, t-tests, and
logistic regression analyses were conducted, with a significance level set at 0.05.
rResuLts Of the surveyed students, 5610 (80.4%) aged 13-15 years met the inclusion
criteria. Tobacco use was prevalent, with 31.3% having ever used tobacco and
8.78% currently using it. Negative attitudes toward tobacco were inversely
associated with usage (AOR=0.97; 95% CI: 0.970-0.974). Subjective norms,
reflecting perceived social pressure, were positively associated with tobacco use
(AOR=1.17; 95% CI: 1.170-1.176). Perceived behavioral control, indicating the
ease of quitting or avoiding tobacco, was strongly associated with use (AOR=1.87;
95% CI: 1.848-1.888). Stronger behavioral intentions to use tobacco were also
associated with a higher likelihood of use (AOR=1.24; 95% CI: 1.226-1.246).
concrusions The high prevalence of tobacco use among Saudi Arabian youth, early
initiation, and significant social influences highlight the need for comprehensive
public health strategies. Targeted education, reduced tobacco accessibility, and
programs to shift social norms and attitudes are essential. Addressing these
factors can help prevent initiation and support cessation efforts among young

people.
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INTRODUCTION

The epidemic of tobacco use is considered one of the world’s most severe public
health challenges, accounting for over 8 million deaths annually, as reported by
the World Health Organization (WHO). This overwhelming death toll includes
more than 7 million smokers and approximately 1.3 million individuals exposed
to secondhand smoke, underlining the lethal impact of tobacco consumption'.
The majority, about 80%, of the world’s 1.3 billion tobacco users, reside in low-

AFFILIATION

1 Department of Preventive
Dental Sciences, College of
Dentistry, Jazan University,
Jazan, Saudi Arabia

2 Public Health and
Community Medicine
Department, Faculty

of Medicine, Menoufia
University, Shibin El Kom,
Egypt

3 General Directorate of
Research and Studies,
Ministry of Health, Riyadh,
Saudi Arabia

4 Department of Family

and Community Medicine,
College of Medicine, Taibah
University, Medina, Saudi
Arabia

5 Department of Health
Administration and Hospitals,
College of Public Health and
Health Informatics, Umm
Al-Qura University, Mecca,
Saudi Arabia

6 Tobacco Control Program,
Ministry of Health, Riyadh,
Saudi Arabia

7 Department of Preventive
Dental Sciences, College of
Dentistry, Princess Nourah
bint Abdulrahman University,
Riyadh, Saudi Arabia

8 Department of Respiratory
Therapy, College of Applied
Medical Sciences, King Saud
bin Abdulaziz University for
Health Sciences, Riyadh,
Saudi Arabia

CORRESPONDENCE TO
Shaikha K. Aldukhail.
Department of Preventive
Dental Sciences, College of
Dentistry, Princess Nourah
bint Abdulrahman University,
P.0. Box 84428, Riyadh 11671,
Saudi Arabia.

E-mail: skaldukhail@pnu.

edu.sa

ORCID iD: https://orcid.
0rg/0000-0001-9373-545X

Published by European Publishing. © 2024 Shubayr M.A. et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International

License. (https://creativecommons.org/licenses/by/4.0/)



https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.18332/tid/196678
mailto:skaldukhail@pnu.edu.sa
mailto:skaldukhail@pnu.edu.sa
https://orcid.org/0000-0001-9373-545X
https://orcid.org/0000-0001-9373-545X

Research Paper

and middle-income countries, where the burden of
tobacco-related health issues is most pronounced.
In 2020, tobacco was used by 22.3% of the global
population with a significant gender disparity: 36.7%
of men compared to 7.8% of women. To combat this
escalating crisis, WHO member states ratified the WHO
Framework Convention on Tobacco Gontrol (WHO
FCTC) in 2003, an agreement currently supported by
182 countries. The WHO MPOWER measures, which
are defined as monitoring tobacco use (M), preventing
tobacco exposure (P), offering help to quit (O), warning
(W), enforcing (E), and raising taxes (R), align with the
WHO FCTC and have demonstrated effectiveness in
saving lives and reducing healthcare costs by averting
tobacco-related expenditures’.

Tobacco consumption among young people poses a
critical challenge for public health systems worldwide
as it threatens to reverse decades of progress against
preventable diseases and mortality. The worldwide
trend of tobacco consumption presents a sharp
contrast; although some countries have seen notable
reductions in smoking rates due to robust public
health initiatives and legislative actions, others,
including developing countries and some high-income
nations such as Saudi Arabia, have witnessed alarming
increases®. This situation highlighted an urgent need
for targeted tobacco control measures, particularly in
countries like Saudi Arabia, where smoking rates have
been on the rise® .

In Saudi Arabia, the prevalence of tobacco use
presents a complex public health dilemma, reflecting
the global crisis yet intensified by specific sociocultural
and regulatory contexts; approximately 9.72% to 37%
among secondary school students, 2.4% to 30.9%
among college students, and 12.7% to 39.6% among the
adolescent age group, regardless of educational stage®.
Recent data from the WHO revealed that in 2016, 21.2%
of male adolescents and 9.1% of female adolescents in
Saudi Arabia were smokers, highlighting a concerning
trend that necessitates urgent intervention®. Predictions
based on current trends suggest a notable increase
in smoking rates among Saudi youths by 2025,
emphasizing the need for effective tobacco control
strategies®. The early initiation of smoking during
adolescence, coupled with the challenges in cessation,
highlights the need to understand and address the
multifaceted factors influencing youth tobacco use,
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such as family, social, and KEYWORDS
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psychological factors*®.
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persistent high prevalence
of tobacco use calls for
immediate action from
both policymakers and health professionals™'’ .

The context of this research is further explained
by Saudi Arabia’s Vision 2030, which prioritizes
public health and preventive care''. Saudi Arabia’s
adherence to the WHO FCTC and implementation
of MPOWER strategies reflect a proactive stance
against the tobacco epidemic. Nonetheless, the surge
in smoking rates among Saudi youth reveals a critical
gap in the understanding of this demographic’s
tobacco use drivers, underlining the need for research
that informs more effective public health strategies'?.

The Theory of Planned Behavior (TPB) is a theory-
based structure'? that emphasizes attitude toward the
behavior, subjective norm, and perceived behavioral
control to predict human behavior and behavioral
intention. It consists of six main constructs: behavioral
belief, behavioral outcomes, normative belief,
motivation to comply, control beliefs, and perceived
power'!%,

This study addresses a critical public health
challenge in Saudi Arabia - tobacco use among youth.
By understanding the behavioral drivers of smoking,
the findings of this study can inform evidence-based
interventions and policy reforms that align with the
goals of Vision 2030. Addressing youth tobacco use
is an important step in advancing Saudi Arabia’s
commitment to healthcare prevention and health
promotion'?. Accordingly, this study adopts the TPB
framework to examine the factors linked to tobacco
use among Saudi Arabian youth.

METHODS

Study design and sample

This study was conducted using the cross-sectional
Global Youth Tobacco Survey (GYTS) to assess tobacco
usage prevalence among the youth population in Saudi
Arabia. The survey, carried out in 2022 by the Ministry
of Health and the Ministry of Education, achieved
a high response rate of 92.3%. Of the respondents,
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6983 were students from grades 1-3 of intermediate
education, and were eligible for the study. Among
these, data from 5610 students, specifically those aged
13-15 years, are analyzed and reported, focusing on
this age group’s tobacco use patterns.

Data collection process

The data collection for this study was systematically
conducted using the structured and standardized
questionnaire provided by the Global Youth Tobacco
Survey (GYTS). The process began with the selection
of schools across Saudi Arabia through a two-stage
cluster sampling method, ensuring a representative
sample of the student population. Within each
selected school, equal probability sampling (with a
random start) of classes was conducted from each
school that participated in the survey. All classes in
the selected schools were included in the sampling
frame. All students in the selected classes from grades
1-3 of intermediate level were invited to participate
in the survey.

The GYTS questionnaire, designed to capture
a comprehensive range of information on tobacco
use among youths, was distributed to the students
in a paper-based format. To ensure the anonymity
and confidentiality of respondents’ answers, the
surveys were self-administered by the students using
scannable answer sheets that did not require any
personal identification information.

Data collection was supervised by trained personnel
from the Ministry of Health and the Ministry
of Education, who also provided instructions to
the students on how to accurately complete the
questionnaire.

Following the completion of the surveys, the
answer sheets were collected and securely transported
for data processing. The overall response rate was
calculated based on the number of students who
provided complete questionnaires out of the total
eligible participants. The data collection commenced
after the ethics approval was obtained from the Central
Institutional Review Board of the Saudi Ministry of
Health (MOH) (IRB: 23-106 M).

Study instrument
The questionnaire from the Global Youth Tobacco
Survey (GYTS) was developed after a thorough review
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of pertinent literature on tobacco use and the control
guidelines set by the WHO. This questionnaire included
sections on tobacco use (smoking and smokeless
products), cessation, secondhand smoke (SHS), anti-
tobacco advertising and promotion, access to and
availability of tobacco products, and knowledge and
attitudes regarding tobacco use. It captured demographic
details, and the six constructs of the Theory of Planned
Behavior (TPB) related to tobacco use.

Study variables and measures

Main outcome

The main outcome was current tobacco users
including smoked and smokeless tobacco.

Demographic characteristics

Three items were included in the questionnaire to
elicit personal information on academic grade, sex
and age.

TPB constructs

The TPB constructs were all derived from GYTS and
aimed to explore tobacco use among youths with a
comprehensive set of 26 items distributed across:
intention (3 items), attitudes (7 items), subjective
norms (9 items), perceived behavioral control (PBC)
(2 items), alongside awareness and knowledge (16
items) (Supplementary file).

Awareness and knowledge

This section assessed knowledge about health hazards
of smoking harmful effects, awareness of messages
that are against using tobacco and awareness of
advertisements or promotions for tobacco use, where
scores could reach up to 16, indicating stronger
awareness and knowledge on tobacco use.

Intention

This was through items asking about future tobacco
use, aiming to estimate the likelihood of engaging
in such behavior within the next year. A 4-point
scale from ‘unlikely’ to ‘likely’ helped in quantifying
responses, where scores could reach up to 12,
indicating stronger intentions towards tobacco use.

Attitudes
Attitudes towards tobacco use were examined through
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7 items reflecting behavioral beliefs and outcome
evaluations, such as the perceived enjoyment and
difficulty of quitting. Responses were measured on a
scale ranging from ‘unlikely’ to ‘likely’ for behavioral
beliefs. A total score of 27 could be obtained
indicating a non-favorable attitude towards use of
tobacco (higher scores indicates high likelihood of
smoking and difficult quitting).

Subjective norms

These were evaluated through 9 items about
the perceived expectations of significant others
regarding the respondent’s tobacco use, including
both normative beliefs and motivation to comply. A
maximum score of 33 was possible, with higher scores
indicating stronger perceived pressure from important
others.

Perceived behavioral control (PBC)
PBC over tobacco use was assessed with 2 items

addressing control beliefs and perceived power, such
as confidence in one’s ability to abstain from tobacco
use. This section also employed a 4-point scale, with
scores up to 8 indicating higher perceived control.

Internal consistency and reliability of the
questionnaire items
To validate the proposed model, the internal
consistency and reliability of the questionnaire items
were assessed using Cronbach’s alpha. Confirmatory
factor analysis (CFA) was conducted to validate the
underlying factor structure of the questionnaire.
Cronbach’s alpha ranges from 0 to 1, with higher
values indicating greater internal consistency. Cutoff
values for interpreting Cronbach’s alpha were based
on the guidelines provided by George and Mallery':
>0.9 is considered ‘excellent’, 0.8-0.9 is ‘good’, 0.7-
0.8 is ‘acceptable’, 0.6-0.7 is ‘questionable’, 0.5-0.6
is ‘poor’, and <0.5 is ‘unacceptable’. However, for
exploratory research, a Cronbach’s alpha value of
>0.5 is considered acceptable; Nunnally'® suggested
that in early research, reliability coefficients of 0.5-
0.6 would be sufficient. Therefore, in the context of
this exploratory study, Cronbach’s alpha values of
>0.5 were considered acceptable. In our research
Cronbach’s alpha for all items were within the
acceptable limits (0.6-0.8).

Tobacco Induced Diseases

Construct validity

Principal component analysis (PCA) was done
initially to explore the underlying factor structure
and assess the dimensionality of the questionnaire
(Supplementary file), followed by confirmatory factor
analysis (CFA) was conducted to test the construct
validity of the model. The CFA was performed using
Amos 26 software. In our research, loadings were
within the acceptable range (0.602-0.941), with
(AVE) average variance extracted (AVE) values >0.5,
acceptable according to Fornell and Larcker'”.

Data analyses

The survey responses were pre-coded based on a
predetermined coding sheet for efficient data entry
into the database. The data were prepared by the
Centre for Disease Control and Prevention (CDC,
Atlanta, US). Descriptive statistics used absolute
numbers and weighted percentages for categorical
data.

To validate the questionnaire based on the TPB
model, two analysis methods were employed:
confirmatory factor analysis (CFA) and principal
component analysis (PCA). CFA was used to assess
the factor structure and measurement validity of
the TPB constructs. PCA was conducted to explore
the underlying factor structure and assess the
dimensionality of the questionnaire. PCA with
varimax rotation was applied. The number of factors
retained was determined based on eigenvalues
>1 and examination of the scree plot. Factor
loadings, communalities, and explained variances
were examined to assess the dimensionality of the
questionnaire. Factor loadings were examined,
and reliability of the constructs was assessed using
Cronbach’s alpha coefficients. Scores of constructs
are presented as mean and standard deviation (SD).
To explore the associations of different factors with
TPB construct scores, one-way ANOVA and t-tests
were conducted. Logistic regression analyses, adjusted
for age, gender, grade level, average spending,
awareness and knowledge, attitude, subjective norms,
PBC, and behavioral intentions were used to assess
associations with tobacco use. A significance level
of 0.05 was set for all tests. All statistical analyses
were performed using IBM SPSS Advanced Statistics
(Statistical Package for Social Sciences), version 27
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(Armonk, NY: IBM Corp), and IBM SPSS Amos™
(Chicago: IBM SPSS.) software.

RESULTS

A total of 6983 intermediate students from grades 1-3
completed the survey. Among them, 5610 students
(80.4%) aged 13-15 years from 95 selected schools
and 275 sampled classes actively participated in
the survey. Gender distribution was fairly balanced
(52.4% male, 47.6% female). The largest age group
was 14 years (38.1%), followed by those aged 13
years (34.4%) and those aged 15 years (27.5%). Most
participants were in the second intermediate grade
(40.2%), with the first and third intermediate grades
nearly equally represented at 30.0% and 29.8%,
respectively. In terms of weekly spending, 57.3%
of the participants reported spending no money or
<30 SAR, while 42.7% spent =30 SAR. Specifically,
22.7% usually did not have any spending money,
34.6% spent <30 SAR, 20.2% spent 30-49 SAR, 13.5%
spent 50-99 SAR, and 9.1% spent 2100 SAR per week
(Table 1).

Table 2 highlights the significant prevalence of
tobacco use among Saudi Arabian youth. About 31.3%
of participants had ever used tobacco, with 8.78%
being current users. The use of tobacco products
other than cigarettes (including shisha, heated, and
smokeless), was also common, with 8.49% currently
using such products. Among various forms of tobacco,
smoked tobacco was predominant, with 6.75%
currently smoking and 23.99% having ever smoked.
shisha smoking was noted, with 2.80% currently
smoking shisha and 14.77% having ever smoked
it. Heated tobacco products and smokeless tobacco
were less commonly used, with current usage rates of
1.56% and 3.33%, respectively. However, a significant
number of participants had ever used these products,
at 7.62% for heated tobacco and 8.93% for smokeless
tobacco.

About 6.03% of participants were susceptible
to future tobacco use, and 15.04% of non-smokers
thought they might enjoy smoking. The initiation age
for shisha and other tobacco products started as young
as <7 years. Notably, 1.58% started shisha smoking
at <7 years, with the highest initiation at 12-13 years
(2.75%). Similarly, early initiation was with heated
tobacco (0.50% by 7 years) and smokeless tobacco

Tobacco Induced Diseases

Table 1. Demographic characteristics of participants
(N=5610)

Gender

Male 2941 (52.4)
Female 2669 (47.6)
Age (years)

13 1928 (34.4)
14 2140 (38.1)
15 1542 (27.5)
Grade

1st intermediate 1684 (30.0)
2nd intermediate 2253 (40.2)
3rd intermediate 1673 (29.8)
Average spending per week (SAR)

No spending or <30 3200 (57.3)
>30 2360 (42.7)
Detailed spending categories (SAR)

| usually don't have any spending money 1266 (22.7)
<30 1934 (34.6)
30-49 1128 (20.2)
50-99 741 (13.5)
>100 491 (9.1)

SAR: 1000 Saudi Arabian Riyals about US$270. *There are missing data and
percentages are represented as a valid percent. a Unweighted number of participants.

Table 2. Tobacco use among Saudi Arabian youth

(N=5610)

Any tobacco used (smoked, heated, and/or
smokeless)

Current users 495 (8.78)
Ever users 1767 (31.33)
Current users of other products other than 479 (8.49)
cigarettes
Smoked tobacco
Current tobacco smokers 381 (6.75)
Current cigarette smokers 159 (2.82)
Frequent cigarette smokers 23 (0.41)
Current smokers of other tobacco 293 (5.20)
Currently smoke shisha 158 (2.80)
Ever tobacco smokers 1353 (23.99)
Ever cigarette smokers 727 (12.89)
Ever smokers of other tobacco 1064 (18.86)
Ever smokers of shisha 833 (14.77)
Continued
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Table 2. continued

Heated tobacco products
Current users

Ever users

Smokeless tobacco
Current users

Ever users

Susceptibility

Susceptible to using tobacco in the future

Never tobacco smokers who thought they might

enjoy smoking

Age tried shisha smoking (years)
<7

8-9

10-1

12-13

14-15

Age tried using heated tobacco products (years)

<7
8-9
10-1
12-13
14-15

Age tried smokeless tobacco (years)

<7

8-9

10-1

12-13

14-15

Cigarettes per day
<1

1

2-5

6-10

11-20

>20

Age ever tried cigarettes (years)
<7

8-9

10-1

12-13

14-15

a Unweighted number of participants.

88 (1.56)
430 (7.62)

188 (3.33)
504 (8.93)

340 (6.03)
848 (15.04)

89 (1.58)
63(1.12)
76 (1.35)
155 (2.75)
145 (2.57)

28 (0.50)
14 (0.25)
16 (0.28)
16 (0.28)
15(0.27)

56 (0.99)
21(0.37)
17 (0.30)
24 (0.43)
21(0.37)

57 (1.01)
42 (0.74)
39 (0.69)
9(0.16)
4(0.07)
7(0.12)

85 (1.51)
96 (1.70)
91 (1.61)
133 (2.36)
91 (1.61)

Tobacco Induced Diseases

(0.99% by 7 years). Most cigarette users consumed
less than one cigarette per day (1.01%). The initiation
age for cigarettes was also alarming, with 1.51% trying
cigarettes at <7 years, increasing to 2.36% at the ages
of 12-13 years.

Table 3 presents the distribution of scores for
the TPB constructs of intention, attitude, subjective
norm, PBC, and awareness and knowledge, as factors
associated with tobacco use among Saudi Arabian
youth. The reliability of the measures, indicated by
Cronbach’s alpha, showed moderate to high reliability
across constructs. The intention to avoid tobacco use
had a mean score of 3.4 (SD=1.1) on a scale 3-12,
with a Cronbach’s alpha of 0.73. Attitudes towards
tobacco use had a mean score of 14.2 (SD=4.3)
on a scale 7-27, with a Cronbach’s alpha of 0.70.
Subjective norms had a mean score of 7.3 (SD=2.7)
on a scale 9-33, with a Cronbach’s alpha of 0.80. PBC
had a mean score of 2.2 (SD=0.7) on a scale 2-8, with
a Cronbach’s alpha of 0.60. Awareness and knowledge
about the health effects and risks of tobacco use had
a mean score of 6.5 (SD=2.3) out of a maximum of
16, with a Cronbach’s alpha of 0.60.

Table 4 details the associations of the TPB
constructs among Saudi Arabian youth, showing scores
for awareness and knowledge, attitude, subjective
norms, PBC, and behavioral intentions across different
age groups, genders, and smoking statuses. Scores
generally increased with age, with those aged 15 years
having higher mean scores in all constructs. Males
had a mean awareness and knowledge score of 6.6
(SD=2.4) and an attitude score of 13.7 (SD=4.1),

Table 3. Scores of TPB constructs as factors
associated with tobacco use among Saudi Arabian
youth (N=5610)

Awareness and 16 6.5(23) 0-16 0.60
knowledge

Attitudes 7 142 (43) 7-27 0.70
Subjective norms 9 73(27) 9-33 0.80
PBC 2 22(0.7) 2-8 0.60
Behavioral intentions 3 34(1.1)  3-12 0.73

TPB: Theory of Planned Behavior. PBC: perceived behavior control.
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Table 4. Associations between the TPB constructs and the general personal characteristics of the Saudi

Arabian youth (N=5610)

Age?® (years)

13

14

(115

Gender

Male

Female

Current tobacco smokers
No

Yes

Current cigarette smokers
No

Yes

Ever tobacco smokers

No

Yes

Ever cigarette smokers
No

Yes

6.4+23
6.5+23
6.8+ 23

6.5+23
6.8 + 2.6

6.4+ 23
69 + 24

65+23
6.9 + 2.5

141+ 4.2
143+ 43
143 + 4.3

13.7 + 4.1
14.8 + 4.3

141+ 4.2
15.4 + 4.2

14.2 + 4.2
159 + 4.2

14.0 + 4.3
149 + 4.1

141+ 43
14.8 + 4.2

71+24 2.2+ 0.6 3.3+09
73+ 2.7 2.2+ 0.7 34+ 1.1
75+ 3.0 23+09 35+13
3+ 2. 23+0.8 2
3+ 22+0.7 33+1
70+ 2.1 2.1+ 0.5 3.2+0.8
11.4+54 35+ 1.6 3+25
7.1 +23 22+ 0.6 3.3+09
13.4 + 6.0 44+ 1.7 6.6 + 2.6
6.7 + 1.7 2.1+03 3.1+04
9.0+ 4.2 27+ 1.2 42+ 19
6.9+ 2.0 2.1+04 3.1+ 0.6
99 + 4.8 3.1+15 48+ 2.2

TPB: Theory of Planned Behavior. PBC: perceived behavior control. a ANOVA test, all other comparisons done by t-test. All p-values for comparisons were significant at <0.001.

Table 5. Factors predicting current use of tobacco
products among Saudi Arabian youth (N=5610)

Age (years)

13®

14

15

Gender

Female ®

Male

Grade

1st intermediate ®
2nd intermediate
3rd intermediate
Average spending
TPB constructs
Awareness and knowledge
Attitude

Subjective norms
PBC

Behavioral intentions

1
0.87 (0.85-0.89)
0.98 (0.95-1.01)

1
1.26 (1.24-1.28)

1
1.08 (1.05-1.11)
117 (1.13-1.21)
1.12 (1.10-1.14)

1.04 (1.04-1.05)
0.97 (0.97-0.97)
1.17 (1.17-1.18)
1.87 (1.85-1.89)
1.24 (1.23-1.25)

<0.001
0.163

<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

AOR: adjusted odds ratio; adjusted for age, gender, grade level, average spending,
awareness and knowledge, attitudes, subjective norms, PBC, and behavioral intentions.
A p<0.05 is considered significant. TPB: Theory of Planned Behavior. PBC: perceived

behavior control. ® Reference categories.

while females had a mean awareness and knowledge
score of 6.5 (SD=2.3) and a higher attitude score of
14.8 (SD=4.3). Both genders had similar subjective
norms, with males slightly higher in perceived control
(2.3 vs 2.2).

Current tobacco smokers scored higher than non-
smokers in all constructs, with a mean awareness
and knowledge score of 7.0 (SD=2.5), an attitude
score of 15.4 (SD=4.2), subjective norms score of
11.4 (SD=5.4), a PBC score of 3.5 (SD=1.6), and
behavioral intentions score of 5.3 (SD=2.5). Current
cigarette smokers had higher scores in PBC (4.4 vs
2.2). Ever smokers had higher scores than never
smokers in all constructs, with a mean awareness
and knowledge score of 6.9 (SD=2.4), an attitude
score of 14.9 (SD=4.1), subjective norms score of
9.0 (SD=4.2), a PBC score of 2.7 (SD=1.2), and
behavioral intentions score of 4.2 (SD=1.9). Ever
cigarette smokers scored higher in all constructs, with
a mean PBC score of 4.8 (SD=2.2). All p-values for
comparisons were significant at <0.001, indicating
strong associations between these TPB constructs and
Saudi Arabian youth’s demographic and behavioral
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factors.

Table 5 presents the logistic regression analysis
results identifying factors that predict current tobacco
use among Saudi Arabian youth. Age was significantly
associated with tobacco use, with 14-year-olds being
less likely to use tobacco compared with 13-year-
olds (AOR=0.87; 95% CI: 0.85-0.89, p<0.001).
Males were more likely than females to use tobacco
(AOR=1.26; 95% CI: 1.24-1.28, p<0.001). Grade
level also played a role, with students in the second
intermediate grade (AOR=1.08; 95% CI: 1.05-1.11,
p<0.001) and third intermediate grade (AOR=1.17;
95% CI: 1.13-1.21, p<0.001) showing higher odds
of tobacco use compared with those in the first
intermediate grade. Higher average spending was
linked to increased tobacco use (AOR=1.12; 95% CI:
1.10-1.14, p<0.001).

Awareness and knowledge about tobacco predicted
usage, with higher awareness and knowledge scores
linked to greater use (AOR=1.04; 95% CI: 1.04-
1.05, p<0.001), while negative attitudes toward
tobacco inversely predicted usage (AOR=0.97; 95%
CI: 0.97-0.97, p<0.001). Subjective norms, which
reflect perceived social pressure, were positively
associated with tobacco use (AOR=1.17; 95% CI:
1.17-1.18, p<0.001). PBC, indicating the ease of
quitting or avoiding tobacco, was strongly associated
with tobacco use (AOR=1.87; 95% CI: 1.85-1.89,
p<0.001). Stronger behavioral intentions to use
tobacco were also associated with a higher likelihood
of use (AOR=1.24; 95% CI: 1.23-1.25, p<0.001).

DISCUSSION

The findings highlight several factors associated with
tobacco use among Saudi Arabian youth via the TPB
framework. The prevalence of tobacco use among
intermediate school students was alarmingly high,
with approximately one-third of the participants
having used tobacco and nearly 9% being current
users. This is consistent with a 2021 study that
found that 80.2% of high school students and 74.6%
of middle school students who used tobacco products
in the past 30 days reported using a flavored tobacco
product during that period'®. Additionally, this result
confirmed a study that found a high proportion of
smokers among adolescents in Saudi Arabia®. This
high prevalence emphasizes the urgency for public
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health interventions.

The demographic analysis indicated that males
were more likely than females to use tobacco, which is
consistent with cultural norms in Saudi Arabia, where
smoking is more socially acceptable among males'.
However, the increasing tobacco use prevalence
among females signals a concerning trend that must
be addressed to prevent a similar epidemic in this
group®. This rising susceptibility among females may
be influenced by changing social dynamics, such as
seeing peers or family members smoking as well as
being targeted by marketing strategies®.

In addition, age and grade level were significantly
associated with tobacco use, with older students
and those in higher grades being more likely to use
tobacco. This mirrors the findings of a study by Al-
Otaibi et al.?'. The increased peer pressure and social
influence as students progress through school could
explain this trend. The study found that students who
felt more social pressure to use tobacco, were more
likely to be current users. Additionally, the study
by Leshargie et al.?> observed that students who
experienced peer pressure from their friends were
more likely to smoke cigarettes. Initiation rates could
be effectively reduced by interventions targeting these
age groups and focusing on peer influence. Programs
that improve peer support and resilience against peer
pressure have shown promise in other contexts and
could be adapted for use in Saudi Arabia.

Weekly spending was also linked to tobacco use,
with higher spending correlating with increased
use. This increase in expenditure might affect not

2324 a5 well as

only smokers but also their families
healthcare spending®, suggesting a role played
by economic factors in tobacco accessibility and
consumption among the youth. To help mitigate
this issue, strategies must be devised to reduce
students’ spending or increase the price of tobacco
products®. Studies have shown that increasing the
prices of tobacco products is one of the most effective
measures for reducing smoking among youths*’.
Despite the Saudi government’s implementation of a
73.8% increase in overall tobacco taxes, the taxation
rates imposed on tobacco products remain below
the threshold recommended by the World Health
Organization (WHO), which advocates for rates of
=75% **.
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Interestingly, higher awareness and knowledge
about the risks of tobacco use was associated with
greater prevalence of use. This counterintuitive finding
suggests that awareness and knowledge alone is
insufficient in deterring tobacco use. This is consistent
with a study that found that although medical teachers
were generally well-informed about smoking-related
knowledge, they may still underestimate the difficulty
of quitting smoking®. This indicates that more studies
should be conducted to explain why people continue
smoking despite knowing the risks. In this study,
despite students’ awareness of risks, other factors,
such as social influence and perceived control, play
more significant roles in their decision to use tobacco.
This necessitates comprehensive education programs
addressing these psychosocial factors®. This finding
suggests that tobacco control campaigns should not
only provide information but also actively engage with
youth to address the social and behavioral aspects of
tobacco use.

Attitudes toward tobacco use were identified as
a significant predictor of its use. Students who held
more favorable attitudes toward tobacco were more
likely to engage in smoking behaviors. This finding
aligns with the results of Tapera et al.?', which
highlighted the positive association between pro-
tobacco attitudes and usage. However, our findings

contrast with those of Riyadi et al.*?

who reported
that participants with unfavorable attitudes toward
smoking were more likely to smoke compared to those
with favorable attitudes. This highlighted the need for
interventions that change perceptions and attitudes
toward tobacco, making it less desirable and socially
acceptable among youth. In addition, campaigns that
reshape the image of tobacco use and emphasize its
negative consequences in relatable and impactful ways
can be particularly effective.

Subjective norms, which reflect perceived social
pressure, were positively linked to tobacco use.
Students who experienced more social pressure from
their family or friends to use tobacco were more likely
to be current users. This is consistent with a study
that observed that adolescents whose parents were
highly involved in smoking cessation were 0.4 times
less likely to smoke®!. This highlights the importance
of fostering a supportive environment that encourages
quitting and reduces the social acceptability of

Tobacco Induced Diseases

tobacco use. Family and community involvement in
antismoking campaigns can help alter these norms and
support young people in making healthier choices®.

Perceived behavioral control, which reflects
the ease of quitting or avoiding tobacco, was also
significantly associated with tobacco use®**. Students
who believed they had more control over their ability
to avoid tobacco were less likely to use it. However,
this study observed a high perceived control among
older male youths and current smokers, which is
in contrast with studies that found a link between
PBC and reduced smoking®**. This discrepancy may
be explained by the participants’ overconfidence
in their ability to quit or resist tobacco use despite
their actual behaviors. It may also reflect their lack of
understanding of tobacco’s addictive nature, leading
to a false sense of control. This suggests that programs
enhancing or redirecting self-efficacy and providing
coping strategies for resisting peer pressure and
tobacco use can be beneficial. Additionally, educating
young people on the addictive properties of tobacco
and the challenges of quitting might help align their
perceived control with reality, hence reducing their
tobacco use.

Behavioral intentions were also predictive of actual
use, indicating that students who plan to use tobacco
are more likely to follow through, which is similar
to a study that found that greater intention led to
greater tobacco use?®. This reinforces the need for
early interventions that alter intentions before they
translate into behavior. Programs that help young
people set personal goals regarding tobacco use and
commit to them can prevent future initiation and
support current users in quitting.

Strengths and limitations

This study has several strengths. First, its large sample
of 5610 students enhances the generalizability of
findings across the intermediate school population
in Saudi Arabia. Second, its high response rate of
92.3% ensures that its results are likely representative
of the target population. Its application of the
TPB framework also provides a comprehensive
understanding of the psychosocial factors that drive
tobacco use among young people, offering valuable
insights for public health interventions. Additionally,
this study’s use of a validated and reliable instrument
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(GYTS) ensures data accuracy and consistency.

However, several limitations must be considered.
This study’s cross-sectional design limits the ability
to infer causality between TPB constructs and
tobacco use; therefore, longitudinal studies must be
conducted to establish causal relations. This study’s
reliance on self-reported data may expose it to
reporting bias as students might underreport their
tobacco use because of social desirability or fear of
consequences. Also, because this study was conducted
only in intermediate schools and excluded other age
groups and educational stages, the generalizability of
the findings may be limited.

Furthermore, residual confounding remains a
concern, as unmeasured variables could influence
the observed associations. The use of principal
component analysis (PCA) and confirmatory factor
analysis (CFA), while providing robust construct
validity with acceptable loadings (0.602-0.941)
and average variance extracted (AVE) values >0.5,
assumes linearity and may not fully account for
the complexity of real-world behaviors. Lastly, the
findings’ applicability to other countries is constrained
by cultural and societal differences that influence
tobacco use behaviors, necessitating replication of this
analysis in diverse populations for broader validation.

CONCLUSIONS

The high prevalence of tobacco uses among Saudi
Arabian youth, along with early initiation and strong
social influences, necessitates comprehensive and
multifaceted public health strategies. These should
include targeted education, policies that reduce
accessibility, and programs that shift social norms and
attitudes toward tobacco. By addressing the various
factors identified in this study, we can better equip
young people with the ability to resist the pressure
to start using tobacco and support those who wish
to quit.
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