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ABSTRACT

Objectives: We sought to assess the prevalence of tobacco use among adolescent males
in Oman and identify sociodemographic factors influencing usage and attitudes
towards tobacco products. Methods: A cross-sectional study was conducted between
January and March 2024 among male adolescents in public schools (grades 9-12) in
Sohar, Oman. A two-stage cluster sampling approach was employed: six schools were
randomly selected proportional to enrollment size, followed by random selection of
classrooms within each school. Data were collected using a validated Arabic version of
the Global Youth Tobacco Survey, administered in-person. Results: All participants
completed the survey in classroom settings (100% response rate; n = 227). Forty
participants (17.6%) reported having tried tobacco, with the age at initiation largely
between 14 and 15 years. Current smoking prevalence was 7.5% (n = 17), and exposure
to secondhand smoke (SHS) was reported by over 40% of participants, both in
enclosed and open spaces. Awareness of the harmful effects of tobacco was high, with
61.7% (n = 140) acknowledging the health risks associated with tobacco use. However,
misconceptions concerning tobacco use remained prevalent, notably regarding the risks
of SHS, perceived prevalence of peer smoking, and social desirability associated with
smoking. Conclusions: Despite relatively high awareness of harmful effects, tobacco use
among adolescents in Sohar remains an important public health concern, particularly
regarding SHS exposure and social influences. Appropriate intervention strategies
should target persistent misconceptions and address social influences. Strengthening
public health initiatives and enforcing smoking bans in public spaces are recommended
to limit tobacco exposure among Omani youth.

obacco cigarette smoking is the primary

method of tobacco consumption and

represents a significant avoidable risk to

public health." According to the World
Health Organization (WHO), tobacco smoking
is responsible for over 8 million deaths annually.*?
Recent projections indicate that tobacco-related
causes will lead to around 10 million deaths annually
by 2030, with a significant majority around 70%
of deaths occurring in low- and middle-income
nations, and significant morbidity including
cognitive impairment.z'4 Tobacco consumption
in the Eastern Mediterrancan Region (EMR),
encompassing numerous Arab countries, including

Oman, continues to pose significant public
health challenges.’ This region stands out as one
of the two fastest-growing regions in terms of
tobacco product consumption, with anticipated
prevalence rates projected to rise by 25% by 2025.
In contrast, Europe, America, and Asia are expected
to experience declines in tobacco use during the
same period.?

In Oman, tobacco use and secondhand smoke
(SHS) related health costs more than USD 600
million in the year 2016, which represented close to
1% of the country’s gross domestic product.® This
figure underscores the substantial economic burden
of tobacco-related issues in Oman. The prevalence of
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tobacco use in Oman has risen from 10.9% in 2000
to 13.5% in 2025.°

Among Omani youth, the prevalence of
tobacco use is 1.7%, with a higher rate among
males than females.’ In 2022, the age-standardized
point prevalence of current tobacco smoking
among individuals aged 15 years and older was
estimated at 14.9% for males and 0.4% for females.?
Existing literature from Oman and other Gulf
Cooperative Council (GCC) countries indicates
that adolescence is a key period when tobacco use
isinitiated.”” A considerable number of individuals
begin smoking during adolescence, which is linked
to higher risks of later developing chronic health
issues, including cancer.’®"! Also, substance abuse
often co-occurs with other unhealthy behaviors
in youth."

A multifaceted
environmental, and cognitive factors influenced the

interplay of social,

susceptibility to tobacco smoking among Omani
youth.® Some of the key factors influencing the
susceptibility to tobacco smoking among Omani
youth include exposure to tobacco use within the
household, having friends with smoking habits,
and positive beliefs about tobacco use in social
gatherings.” Conversely, exposure to anti-tobacco
messages in the media decreases the susceptibility
to tobacco use among young Omanis significantly.®
Therefore, tobacco use among young individuals in
Oman is a signiﬁcant concern necessitating urgent
public health initiatives at an individual level.”?

In this research, we aimed to study the current
prevalence of tobacco smoking among adolescents in
Oman and investigate the participants’ understanding
of tobacco products and their usage, as well as their
attitudes toward tobacco use and associated behaviors.
Additionally, the study examined adolescents’
exposure to various forms of tobacco products, such
as cigarettes, shisha, and smokeless tobacco, both at
home and in school.

METHODS

This cross-sectional study was conducted to determine
the prevalence of tobacco smoking and SHS exposure
among adolescents in Sohar, Oman. The study was
carried out between January and March 2024.

The study population comprised male students
in grades 9-12 (ages 14-21) attending boys’ public
schools in Sohar.

The questionnaire was adapted from the Global
Youth Tobacco Survey and officially translated and
validated into Arabic by the WHO."*"> All male
students in grades 9-12 from selected public schools
in Sohar were eligible to participate. A computer-
generated list of all boys’ public schools in Sohar was
used for random selection. Girls’ public schools and
private schools were excluded. In the first stage, six
schools were randomly selected from all boys’ public
schools in Sohar, with probability proportional to
enrollment size. In the second stage, classes within
these schools were randomly chosen. All students in
selected classes who were present on the day of survey
administration were eligible to participate. This
approach ensured a representative sample of students
in the specified grades. Students or parents who did
not provide written consent were excluded.

Data were collected using a structured
questionnaire adapted from the Global Youth Tobacco
Survey, a component of the WHO Global Tobacco
Surveillance System, which provides a standardized
protocol for monitoring key articles of the WHO
Framework Convention on Tobacco Control."* This
instrument, jointly developed by the WHO and the
US Centers for Disease Control and Prevention, has
an Arabic version that was validated by the WHO.
It was studied in many Arabic-speaking countries
and showed strong psychometric properties.'”> The
questionnaire is publicly available and free to use for
research purposes.'*

The instrument encompasses essential indicators
of tobacco-related behaviors, including prevalence
rates and accessibility to diverse tobacco products.
It further evaluates participants’ comprehension of
tobacco products, their attitudes and perceptions
regarding tobacco consumption, and behavioral
patterns including usage frequency, consumption
contexts, procurement sources, cessation intentions,
previous quit attempts, and exposure to tobacco-
related media and promotional materials."*

To calculate the required sample size, we estimated
the prevalence of tobacco use among the adolescent
population, based on previous regional studies, to
be around 15%.%> Using a confidence level of 95%,
an absolute precision of 5%, and an anticipated
non-response rate of 10%, the calculated minimum
required sample size was 216 participants using the
formula for single-proportion studies.

The investigators administered the paper-format
questionnaires in the selected classrooms under their
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teachers' supervision, and responses were collected
in the same sitting ensuring 100% response rate.
Participants were instructed not to discuss the answers
to questions while completing the questionnaire. Data
were analyzed using SPSS (IBM Corp. Released 2019.
IBM SPSS Statistics for Windows, Version 26.0.
Armonk, NY: IBM Corp.). Descriptive statistics
were used to summarize demographic characteristics
and the prevalence of tobacco use and exposure.
Continuous variables were presented as means and
standard deviations, while categorical variables were
presented as frequencies and percentages.

The study received ethical approval from the
Research Ethics Committee at the National University
of Science and Technology, Muscat (Ref: NU/
COMHS/EBC005/2023). Necessary permissions
were obtained from the Ministry of Education,
Oman, and individual school administrations before
data collection. Written informed consent from one of
the parents and student assents were obtained before
data collection, while ensuring voluntary participation
and confidentiality. The authors ensured that all
procedures complied with the ethical standards of
relevant national and institutional committees
on human experimentation and with the revised
Helsinki Declaration.

RESULTS

A total 0f 227 male students in grades 9-12 from six
boys’ public schools in Sohar, Oman, participated
in the study. The demographic characteristics of
the participants are presented in Table 1. Their ages
ranged from 15 to 18 years, with the mean age of
16.8 + 1.3 years. The largest age group was 16-17
years, comprising 29.1% (n = 66) of the sample.
The distribution of participants across grades was
relatively even, although grade 10 had the highest
representation at 27.3% (n = 62). When asked about
parental employment, 51.5% (n = 117) reported
that their father (or stepfather) was the sole working
parent, while the remainder reported either a mother
only or both parents working. Regarding future
aspirations, 74.9% (n = 170) of students indicated a
preference for professional careers, most commonly
in medicine or engineering, reflecting strong
ambitions toward highly skilled occupations.

Overall, 17.6% (n = 40) of participants had tried
tobacco products, and among these, the majority
first experimented at 14-15 years of age [Table 2].

Table 1: Bascline demographic characteristics

(N = 227).

Characteristics n %

Age, years
15-16 48 21.1
16-17 66 29.1
17-18 54 238
> 18 59 26.0

Grade
9 52 229
10 62 27.3
11 55 242
12 58 256

Parent’s employment status
Father/stepfather only 117 SL5
Mother/stepmother only 11 4.8
Both 76 335
Neither 19 8.4
Don’t know 4 1.8

Father’s education
No schooling 8 35
High school or below 52 229
High school to college 38 16.7
Graduate 37 16.3
Postgraduate 15 6.6
Professional degree 8 35
I don’t know 69 30.4

Mother’s education
No schooling 20 8.8
High school or below 46 20.3
High school to college 39 17.2
Graduate 39 172
Postgraduate 12 5.3
Professional degree 2 0.9
I don’t know 69 30.4

Future career choice/preference
Graduation in arts or commerce 20 8.8
Graduation in science 20 8.8
Professional (medicine, engineering) 170 74.9
Work (business, agriculture) 17 75

Weekly expenditure on personal needs,

OMR*
No money 22 9.7
<2 53 233
2-5 69 30.4
6-10 48 21.1
11-20 19 8.4
>21 16 7.0

‘Narrow intervals (<2 OMR, 2-5 OMR, 6-10 OMR) capture the modal
spending ranges, while broader upper-end brackets (11-20 OMR, >21 OMR)
ensured sufficient sample sizes for robust prevalence estimates.

Current use, within the past month, was reported by
9.7% (n = 22) of participants. Smoking most often
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took place in private settings, with participants citing
their own homes or friends” homes as the primary
locations [ Table 2].

Exposure to SHS was relatively common in
public environments. During the month preceding

Table 2: Prevalence of tobacco use, exposure
contexts, and attempt to quit.

Current and past tobacco use n* %
behaviors

Age at first tobacco use, years (n = 40)

<7 4 10.0
8-9 3 7.5
10-11 3 7.5
12-13 9 225
14-15 14 35.0
> 16 7 17.5
Usual source of cigarettes (n = 26)
Store or shop 8 30.8
Kiosk 1 3.8
Vending machine 2 7.7
Someone else 11 423
Some other means 4 15.4
Number of smoking days in the last month (n =22)
1-2 9 40.9
3-5 4 18.2
6-9 3 13.6
10-19 2 9.1
All days 4 182
Usual smoking locations (n = 34)
Achome 12 353
At school 2 59
At friend’s house 6 17.6
Public places 5 147
Other 9 26
Number of cigarettes smoked daily (n=17)
<1 9 52.9
2-5 3 17.6
6-10 3 17.6
11-20 2 11.8
> 20 0 0.0
Time to strong craving after smoking (n = 28)
No strong desire 11 39.3
Within 60 min 1 36
1-2 hours 2 7.1
2—4 hours 4 143
4-24 hours 2 7.1
1-3 days 4 14.3
> 4 days 4 14.3
Attempts to quit smoking in the last year (n = 40)
Yes 16
No 12 40.0
Not smoked in the last year 12 30.0

‘Current smokersn=17.

the survey, 42.3% (n = 96) of students encountered
SHS in enclosed public spaces, and 41.4% (n = 94)
in open outdoor areas. At home, 15.5% (n = 34)
reported exposure over that same period. Focusing
on the week before data collection, 85.0% (n = 193)
experienced no SHS at home, yet 8.7% (n = 20) were
exposed on three to six days, and 5.7% (n = 13) on
one to two days. Notably, 10.1% (n = 23) reported
encountering SHS in enclosed public spaces every day
of the week, and 34.8% (n = 79) experienced SHS
on school premises during the previous week. These
findings highlight that public and school settings pose
substantial SHS risks for adolescents, while home
remains a less frequent site of exposure.

When assessing awareness of health risks in Table
3,61.7% (n = 140) of participants perceived tobacco
use as ‘definitely’ harmful. However, recognition
of SHS dangers was lower: 60.8% (n = 138) did
not clearly perceive SHS as harmful to their health.
Family communication played a significant role,
with 68.2% (n = 155) reported discussions about
tobacco’s adverse effects at home, and 66.1% (n =
150) reported receiving formal instruction on tobacco
harm in school. Despite this education, perceptions
of peer behavior diverged: 54.2% (n = 123) believed
that some of their peers used tobacco, suggesting
underestimation of true peer prevalence or mixed
messaging about harm.

Table 4 presents data on Omani adolescents'
attitudes toward tobacco use. Adolescent attitudes
toward tobacco were generally defensive. When
asked if they would accept a tobacco product offered
by a close friend, 78.0% (n = 177) stated they would
‘definitely not’ use it. Support for smoke-free policies
differed markedly by setting: 86.7% favored banning
smoking in enclosed public areas, whereas only
46.2% supported bans in outdoor public spaces.
Furthermore, 74.4% (n = 169) of participants believed
that tobacco companies deliberately target individuals
under 18 years old. In the social context, 54.6% (n =
124) agreed that smoking made young people appear

less attractive among peers.

DISCUSSION
This cross-sectional study highlighted the significant
prevalence of tobacco exposure, particularly SHS,
among adolescent males. Our findings revealed
a concerning level of tobacco exposure among
adolescents, emphasizing the urgent need for targeted
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Table 3: Knowledge of tobacco products and their
use (N =227).

Knowledge and beliefs about tobacco use n %

Cost of cigarettes, OMR

<05 7 31
0.5-1 9 4.0
1-15 16 7.0
1.5-2 19 8.4
2-25 13 5.7
>25 15 6.6
Perception of harm from tobacco use
Definitely not harmful 19 8.4
Probably not harmful 8 35
Probably harmful 60 264
Definitely harmful 140 617
Perception of harm from secondhand smoke
Definitely not harmful 47 20.7
Probably not harmful 15 6.6
Probably harmful 76 335
Definitely harmful 89 392
Discussed harmful effects with family
Yes 155 68.3
No 72 317
Tobacco use discussed in school
Yes 113 49.8
No 63 27.8
Not sure 51 225
Taught about negative effects of tobacco in school
Yes 150 66.1
No 43 189
Not sure 34 15.0
Perception of peer smoking prevalence
Most of them use tobacco 33 14.5
About half of them use tobacco 24 10.6
Some of them use tobacco 123 54.2
None of them use tobacco 57 25.1

public health interventions in this age group. These
findings mirror trends observed across the GCC
region, where tobacco consumption, including shisha,
cigarettes, and smokeless tobacco, continues to rise
among youth populations.

Our findings are consistent with the most recent
WHO report, highlighting that tobacco use in 13 to
15-year age groups is a critical area of concern and
emphasize the need for increased attention on SHS
exposure, particularly in schools and homes.>!"!

The prevalence of ever trying smoking among
our participants is lower than the global average but
higher than the previous estimates for Oman.*!!
This observation is consistent with the previous

Table 4: Attitudes and perceptions of tobacco use
(N =227).

Survey questions n %

Do you think smoking cigarettes/shisha/smokeless tobacco
makes young people look more or less attractive?

More attractive 33 14.5
Less attractive 124 54.6
No difference 70 30.8

If one of your best friends offered you a tobacco product,
would you use it?

Definitely not 177 78.0
Probably not 15 6.6
Probably yes 18 7.9
Definitely yes 16 7.0
Cannot say 1 0.4

Do you believe that tobacco companies try to get young
people under age 18 to use tobacco products?

Yes 169 744
No 58 25.6
Do you think that you would be able to stop smoking?
Yes 19 8.4
No 6 26
I don't smoke now 16 7.0

Do you think it would be difficult to quit smoking?

Definitely not 20 396
Probably not 78 34.4
Probably yes 38 16.7
Definitely yes 21 9.3

Do you think smoking tobacco helps people feel more
comfortable or less comfortable in other social gatherings?

Moe comfortable 77 339
Less comfortable 83 36.6
No difference 60 26.4

Do you agree or disagree with the statement "I think I might
enjoy smoking"?

I currently smoke cigarettes 17 75
Strongly agree 14 62
Agree 17 7.5
Disagree 60 264
Strongly disagree 119 52.4
Do you want to stop smoking?
I don’t smoke now 21 9.3
Yes 14 62
No 8 35

During the next 12 months, do you think you will use
tobacco?

Definitely not 188 82.8
Probably not 13 5.7
Probably yes 13 5.7
Definitely yes 13 5.7

trend of a lack of significant reduction in tobacco use
susceptibility among youth in Oman compared to
other GCC countries.’” The finding that nearly two-
thirds of participants did not clearly recognize the
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harm of SHS has significant public health implications.
This low awareness may reflect broader sociocultural,
educational, and policy challenges in effectively
conveying the dangers of SHS to adolescents. While
Oman has made progress in tobacco control, there is
still significant work to be done on the policy front to
target the adolescent population.'

The overall prevalence of smoking initiation in this
study, with 17.6% of participants reporting having
tried smoking and 7.5% currently smoking, is in line
with regional trends.>>'® However, one of the most
alarming findings is the substantial exposure to SHS,
with a significant proportion of adolescents also being
exposed in public spaces or enclosed areas outside the
home. This corresponds with global data indicating
the high rates of SHS exposure among adolescents,
particularly in low- and middle-income countries.'”"?
This exposure is associated with increased
susceptibility to smoking initiation, reinforcing the
need for stronger public health interventions.

A good level of awareness about the harmful
effects of tobacco use was reported, with 61.7% of
participants perceiving tobacco use as probably or
definitely harmful. This suggests that educational
efforts implemented in Oman have been somewhat
successful. However, disconnection between
knowledge and behavior highlights the complex
nature of tobacco use and the need for multifaceted
prevention strategies that go beyond education
alone.® Efforts to address these perceptions are
critical, particularly the increasing use of non-cigarette
nicotine products such as e-cigarettes and waterpipes
in Oman.”2!

Waterpipe (shisha) smoking has historically
been prevalent among older men in the EMR, who
often gather in cafes to socialize and play games. In
recent years, it has become increasingly popular
among university students and teenagers.”* Studies
have indicated that the prevalence of waterpipe
smoking is notably high among adolescents in Oman
(9.6%) and in the EMR (10.7%, 95% CI: 9.5-11.9)
compared to the global population (6.9%, 95% CI:
6.4-7.5).>* In a pooled analysis of 17 Arab nations,
Veeranki et al,” reported that adolescents who used
waterpipe had 2.5-times higher odds of susceptibility
to cigarette smoking initiation (95% CI: 1.9-3.4).
This is concerning, as previous studies indicated that
waterpipe smoking can lead to higher rates of nicotine
dependence and is associated with the use of other
tobacco products later in life.* Although our study

did not assess waterpipe usage patterns, nearly one-
third of the participants expressed an intense craving
within 24 hours after smoking suggesting nicotine
dependence tendency among current users.

Peer influence emerged as one of the significant
factors influencing tobacco use, with 20.6% of students
reporting that more than half of their friends used
tobacco products. While there is strong resistance to
peer pressure and an overall rejection of tobacco as a
socially desirable behavior, significant misperceptions
persist, particularly around the role of tobacco in
social settings and the attractiveness of smoking. These
findings align with previous research underscoring
the role of peer pressure and social networks in the
initiation and continuation of smoking behaviors.
Friends’ smoking status is reported to significantly
increase the odds of susceptibility in Oman (adjusted
odds ratio = 3.3, 95% CI: 1.7-6.2).° Adolescents
with friends who smoke are more likely to try tobacco
themselves, and this influence is compounded by the
normalization of tobacco use in social settings.

The finding that three-fourths of participants
believed tobacco companies try to entice people aged
< 18 years to use tobacco products validates with global
concerns about industry targeting of young people.?*
Recent estimates of the costs of tobacco use and SHS
highlight the economic burden of tobacco-related
issues in Oman.*"! Despite making considerable
progress, Oman remains the only GCC state without
comprehensive tobacco control legislation.'* The
awareness among Omani adolescents in this area is
encouraging and suggests that education efforts about
industry tactics may be having some impact. However,
it also underscores the ongoing need for vigilance
and robust policies to counter industry influence, as
highlighted by the WHO Framework Convention
on Tobacco Control."* Interestingly, while most
participants expressed support for banning smoking
in enclosed public spaces, fewer supported a ban on
smoking in outdoor public areas. This may indicate
alack of awareness of the dangers of SHS in outdoor
settings, where exposure can still have significant
health consequences.

Our findings align with the broader literature,
which indicates that older adolescents and those with
parents who smoke are at higher risk of tobacco use.
Alves et al,” reported that children with two smoking
parents were more likely to start smokingas early as 13
years old and to become daily smokers. This risk was
attributed to a higher chance of transitioning from
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early smoking stages to daily smoking. Furthermore,
students with higher weekly allowances were
more likely to smoke, which supports the previous
observation that disposable income may facilitate
access to tobacco products in Oman.’

Our results provide the latest data on tobacco use
and exposure among adolescent males in Oman, filling
a crucial gap in the literature.!" Although the study
is restricted to male students from public schools
in Sohar, limiting the generalizability of findings,
the use of a standardized, internationally validated
instrument allows for regional and cross-national
comparisons. The cross-sectional nature of the study
precludes the determination of temporal sequences
and the inferences of factors associated with tobacco
use. Self-reported data on tobacco use may be subject
to social desirability bias, potentially leading to
underreporting of tobacco use. Additionally, the use
of cigarettes, shisha, or smokeless tobacco was not
assessed separately, limiting our ability to examine
product-specific patterns and risk factors.

CONCLUSION

Many Omani adolescent males have experimented
with tobacco, and several factors that may influence
tobacco initiation among youth in Oman. This
research addresses the WHO?s call for countries to
establish robust monitoring systems. By analyzing
of adolescents’ knowledge, attitudes, and practices,
this study provides evidence-based insights to inform
targeted prevention policies and counter tobacco
industry marketing strategies.'®

The high prevalence of SHS also highlights an
urgent public health issue. Efforts to limit tobacco
use in this population should focus on enhancing
awareness of the dangers of SHS, particularly in
outdoor, home environments, and indoor public
spaces, including restaurants, cafes, and other
gathering places frequented by youth. The divided
opinions on outdoor smoking bans suggest a need
for targeted education about the risks of SHS in all
environments.?

We recommend key areas for intervention that
include strengthening smoke-free policies, particularly
in public spaces frequented by youth, and developing
targeted prevention programs for early adolescents
(14-15 years).'** Social influences on tobacco use,
including peer pressure and family smoking habits,
need due consideration in such interventions. Long-

term follow-up studies are required to track changes
in tobacco use patterns and evaluate the effectiveness
of interventions. Future studies should include
female students, private schools, and other regions
of Oman to provide a more comprehensive national
representation. Qualitative studies could further offer
deeper insights into the social and cultural factors
influencing tobacco use among Omani youth.

Disclosure
The authors declare no conflict of interest. No funding was
received for this study.
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