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ARTICLE INFO ABSTRACT

Article History: Background: Smoking habit is a significant issue among university students. Little data is
Received: March 21, 2025 available about the smoking habit among Jordanian students. Purpose: This study
Accepted: May 15, 2025 compared the levels of knowledge and attitudes between smoking and non-smoking

university students in Jordan. Methods: A descriptive comparative cross-sectional
approach was utilized. Data was collected from 300 students from four Jordanian
universities via a self-report questionnaire. Data collection occurred during the first
semester of the academic year 2024/2025. Results: The total knowledge scores for smokers
ranged from 0 to 208 (M = 151.07; SD = 33.3). The total knowledge scores for non-smokers
ranged from 19 to 200 (M = 147.9; SD = 31.22). The smoking participants have total attitude
scores that ranged from 0 to 82 (M = 46.60; SD = 18.87). The total attitude scores for non-
smoking participants ranged from 0 to 65 (M = 26.60; SD = 13.41). Smokers have
statistically higher knowledge scores across the three sub-scales: factors related to cigarette
smoking initiation (t=2.12, P = 0.04), factors related to hookah smoking initiation (t= 2.03,
P = 0.04), and cigarette/smoking ban (t= 3.27, P = 0.001) sub-scales. Moreover, smokers
have significantly higher mean scores on the total attitude scale and its sub-scales (p <
0.05). Conclusion: This study highlights significant differences in knowledge and attitudes
toward smoking between smoking and non-smoking participants. Implications for
Nursing: Nurses play a critical role in developing and implementing tailored educational
interventions that address specific needs of smoking and non- smoking university students.

Keywords: Knowledge, Attitudes, Smoking, University students, Jordan.

What does this paper add? 3. Public health professionals, including nurses, should

1. Few research has compared knowledge and attitude play a pivotal role in implementing targeted
degrees between smoking and non-smoking interventions, to reduce smoking prevalence among
university students in Jordan. university students.

2. The study results showed that the students in the
smoking group perceived higher levels of knowledge
and more positive attitudes toward smoking.
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Introduction

Smoking remains one of the leading preventable
causes of morbidity and mortality worldwide, with
significant public health implications (Aldalaykeh et al.,
2023; Putrik et al., 2022). Research on smoking among
university students has revealed a complex interplay of
social, psychological, and environmental factors
influencing smoking (Ahmed et al., 2020; Delgado-
Lobete et al., 2020).

Globally, smoking prevalence among university
students varies widely, with studies indicating rates
ranging from 10% to over 40%, depending on the region
and measurement methods (Abdelraouf et al., 2024;
Ahmed et al., 2020). According to the World Health
Organization (WHO), smoking among youth and young
adults continues to rise in certain regions, influenced by
social factors, stress, and the tobacco industry's targeted
marketing strategies (WHO, 2024).

In developing countries, the burden of smoking
among university students is particularly concerning.
Studies from countries, such as Egypt and Nigeria,
report smoking prevalence rates between 15% and 35%,
with notable gender differences and increasing use of
alternative tobacco products, such as waterpipes
(hookah) and e-cigarettes (Hafez et al., 2022; Okafor et
al., 2023). These patterns are often associated with low
awareness of smoking-related risks, weak enforcement
of smoking control policies, and cultural acceptance of
smoking in some contexts.

In Jordan, smoking among university students is
alarmingly high. Recent research reports that the
prevalence of cigarette smoking ranges between 25%
and 35%, while the use of waterpipes can reach up to
50% in some university populations (Alkouri et al.,
2022; Al-Sawalha et al., 2021). Jordan ranks among the
highest countries globally in smoking relative to its
population, and university students are a vulnerable
group due to peer pressure, academic stress, and the
perceived social appeal of smoking. Despite national
smoking control initiatives, including public smoking
bans and anti-smoking campaigns, the uptake of
smoking among young adults remains a persistent
challenge.

A significant body of literature highlights that
smoking prevalence rates among university students
often depend on demographic factors, such as age,
gender, and cultural background (Bin Abdulrahman et
al., 2022; Hassan et al., 2019; Mohmad et al., 2022). For
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instance, some studies indicate that male students tend
to smoke more than their female counterparts, although
the gap is narrowing, as more women adopt smoking
(Chinwong et al., 2018; Hamadeh et al., 2020; Teixeira-
da-Costa et al., 2022). A systematic review revealed that
there was a consistent finding across various studies on
the impact of peers, where students are more likely to
smoke if they associate with friends who smoke
(Leshargie et al., 2019). This social environment creates
a normalization of smoking behavior, particularly in
social settings where drinking and partying are common
(Zhang et al., 2022; Zhou et al., 2023).

The transition to university life is often marked by
increased stress, which is another critical factor in
smoking initiation and continuation (Zhao et al., 2023).
Many students report using cigarettes as a coping
mechanism for academic pressures, social anxieties, and
the overall stress of adjusting to a new environment (Al-
Natour et al., 2021). This trend is particularly
pronounced among first-year students, who may find
themselves struggling with independence and the
demands of higher education (Mkumbo et al., 2023).
Furthermore, mental health issues, like depression and
anxiety, were correlated with smoking, suggesting that
students may resort to smoking as a means of self-
medication (Lavallee et al., 2021; Uriin Unal &
Marakoglu, 2024).

The rise of alternative tobacco products, particularly
e-cigarettes and vaping, has further complicated the
smoking landscape among university students
(Alhagbani et al., 2023; Le et al.,, 2022). Research
indicates that many students perceive vaping as a less
harmful alternative to traditional cigarettes, leading to
anincrease in its use (Al-Sawalha et al., 2021). This shift
is concerning, as it can serve as a gateway to smoking or
maintain nicotine addiction (Chen et al., 2023; Lee et al.,
2019). Additionally, the marketing strategies targeting
young adults have been shown to contribute to this trend,
making tobacco products more accessible and appealing
(Isip & Calvert, 2020; Putra et al., 2020).

Cessation efforts on university campuses have
garnered attention in recent years (Berg et al., 2021).
Various studies have evaluated the effectiveness of
smoking cessation programs tailored specifically for
students (Dereli et al., 2023; Setchoduk et al., 2023).
Successful programs often incorporate peer support,
accessibility, and educational components to raise
awareness about the risks of smoking. Interventions that
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foster a supportive community and promote healthy
coping strategies have shown promise in reducing
smoking rates (Office, 2020). However, barriers, such as
stigma and a lack of resources, can hinder participation
in these programs (Smith et al., 2024).

Health awareness campaigns have also played a
crucial role in addressing smoking among students
(Bafunno et al., 2020; Naganandini et al., 2025).
Educational initiatives that emphasize the long-term
health risks associated with smoking and the benefits of
cessation have been implemented in many universities
(Al-Qashoti et al., 2022; Sherman & Smith, 2019).
These campaigns often utilize social media and on-
campus events to engage students and disseminate
information. Research indicates that such interventions
can lead to a significant reduction in smoking rates,
particularly when they involve interactive and peer-led
components (Bafunno et al., 2020; Kjeld et al., 2023).

Longitudinal studies provide valuable insights into
smoking behaviors of university students over time
(Laroussy et al., 2023; Laroussy et al., 2024). These
studies reveal patterns of smoking initiation and
cessation, highlighting that many students who smoke in
their first year may quit before graduation. Conversely,
some individuals who do not smoke during their initial
years may begin smoking later, influenced by changes
in their social circles or increased stress.

Previous research on the knowledge and attitudes
toward smoking among university students has revealed
significant insights into this population's smoking
behaviors (Mustafa et al., 2023). Many studies indicate
that while awareness of the health risks associated with
smoking is generally high, mis-conceptions persist,
particularly regarding the relative safety of alternative
tobacco products, like e-cigarettes (Alzahrani, 2020;
Hartono et al., 2024). Research shows that students often
underestimate the addictive potential of nicotine and
overestimate their ability to quit smoking on their own
(Pignataro & Daramola, 2020). Attitudinal studies
highlight that peer influence plays a crucial role in
shaping students’ perceptions of smoking, with many
believing that smoking enhances social interactions or
reduces stress (Madtha et al., 2023). This gap in
knowledge and resources underscores the need for
targeted interventions that not only increase awareness
of the dangers of smoking, but also provide practical
support for those looking to quit. Overall, the existing
literature emphasizes the importance of understanding
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the complex interplay between knowledge and attitudes
to inform effective public health strategies aimed at
reducing smoking among university students (Alves,
2024). Moreover, the research illustrates the multi-
faceted nature of smoking among university students,
influenced by a range of social, psychological, and
environmental factors (Suhanyi et al., 2020). As
smoking behaviors continue to evolve, particularly with
the rise of alternative products, ongoing research and
tailored interventions are essential to effectively address
this public health issue. Understanding the specific
challenges and motivations of university students can
help develop targeted strategies to promote healthier
lifestyles and reduce smoking in this population.

In Jordan, the prevalence of smoking has raised
alarm bells, necessitating a closer examination of the
knowledge and attitudes surrounding smoking among
this demographic (Alkouri et al., 2022). This study aims
to examine and compare the levels of knowledge about
the health risks of smoking and the attitudes toward
smoking among smoking and non-smoking university
students in Jordan.

Understanding these dynamics is crucial for
developing effective public health interventions tailored
to the unique needs of university students. While
existing literature often highlights the detrimental health
effects of smoking, there is a significant gap in
knowledge regarding how these factors manifest,
specifically in the Jordanian context. By conducting a
comparative study of smokers and non-smokers, this
study seeks to identify key differences in knowledge and
attitudes that may inform targeted anti-smoking
campaigns and educational programs.

Moreover, this study will contribute to the growing
body of literature on the smoking habit among young
adults in the Middle East, a region that has seen a rise in
smoking habit in recent years. Through a comprehensive
analysis of the factors influencing smoking behaviors,
this study aims to provide actionable recommendations
for policymakers, educators, and health professionals to
combat smoking among university students in Jordan
effectively. Ultimately, addressing the knowledge gaps
and reshaping attitudes towards smoking can play a
pivotal role in promoting healthier lifestyles and
reducing smoking in this vulnerable population.

Purpose and Research Questions
The purpose of this study was to examine and
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compare the levels of knowledge about the health risks

of smoking and the attitudes toward smoking among

smoking and non- smoking university students in

Jordan. The following research questions guided the

present study:

1. What are the levels of knowledge about the health
risks of smoking among smoking and non- smoking
university students in Jordan?

. What are the levels of attitudes toward smoking

among smoking and non- smoking university

students in Jordan?

Do the levels of knowledge and attitudes toward

smoking differ significantly between smoking and

non-smoking university students in Jordan?

Methods
Design

A descriptive comparative cross-sectional approach
was utilized to answer the research questions. According
to Polit and Beck (2021), this design is suitable for
investigating research problems that are not amenable to
experimentation and manipulation, like the problem of
this study (i.e., smoking). Moreover, this design is
efficient, because it allows researchers to compare the
study groups (smokers versus non-smokers) on intended
outcomes (knowledge and attitudes). Data collection
occurred during the first semester of the academic year
2024/2025.

Settings

This study was conducted at four universities
(2 public universities & 2 private universities) located in
the middle part of Jordan (Amman & Al-Zarga). The
selection of the four universities was based on several
considerations. First, these two cities are among the
most populous and urbanized areas in Jordan, housing a
significant portion of the country's university-student
population. Second, by including both public and private
institutions, the study aimed to capture potential
differences in smoking behaviors and attitudes across
different educational settings and socio-economic
backgrounds. Third, these universities were accessible
and cooperative in terms of granting ethical approval
and facilitating data collection. Collectively, this
sampling strategy aimed to ensure diversity and enhance
the representativeness of the findings for university
students in the central region of Jordan, which serves as
a cultural and educational hub. Data was collected in the
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students’ classrooms, as it is easy to approach large
numbers of students while they attend their courses.

Population and Sampling

The target population is all undergraduate university
students in Jordan. On the other hand, the accessible
population is those undergraduate university students
who were studying at the previously selected
universities. The students were included in this study if
they meet the following inclusion criteria: 1) being
available during data-collection time, 2) being registered
at any course at the selected universities, 3) being able
to read and understand Arabic language, 4) agree to
participate in the present study and 5) the enrollment
year of the student at the university should be between
the first year and the fourth year. Conversely, the
students were excluded from participation if they were
having any medical or psychiatric condition that
hindered their participation (such as acute myocardial
infarction and psychosis). The eligible students were
selected through stratified random sampling technique.
There were two groups (smokers versus non-smokers).
In this study, a stratified random sampling technique
was employed to ensure balanced representation of both
smoking and non- smoking university students. The
total population of students at the selected universities
was first stratified into two main groups based on self-
reported smoking status: smokers and non-smokers.
From each university, lists of students (from registrar
records and through initial screening) were categorized
according to these strata. Then, a simple random
sampling method was used within each stratum to select
participants. This approach ensured that both groups—
smokers  and non-smokers—were  adequately
represented for meaningful comparison in the analysis.

In relation to the sample size, a power analysis
procedure was conducted using the G power 3.1
software program. The researchers applied the following
parameters: t test as a test family, a power of 80%, a
significance level (i.e., alpha) of 0.05, and a medium
effect size, two-tailed. The resulting sample size was
128 participants (64 for each study group). However,
333 students were approached as a precaution.

Instrumentation

This study used two forms of self-report
questionnaire: a demographics sheet and a smoking
questionnaire.
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Demographics Sheet

The researchers developed this sheet to measure the
socio-demographic characteristics of the participants. The
sheet included the following variables age, gender, place of
residence, university year, occupational status, monthly
income, grade point average (GPA), marital status,
academic major or specialty, family smoking status, and
the methods of smoking (for smoking students).

Smoking Questionnaire

The questionnaire is adopted from a previous similar
study on knowledge, attitudes and practices of smoking
(Haddad et al., 2020). The questionnaire is designed in
Arabic language. The questionnaire is composed of two
sections. The first section is the knowledge section
consisting of 54 items. This section is composed of five
sub-sections; cigarette harms and associated hazards (13
items), factors related to cigarettes’ smoking initiation
(9 items), hookah harms and associated hazards (13
items), factors related to hookah smoking initiation (9
items), and 8 questions about the cigarette-smoking ban.
All questions utilized a five-point Likert scale ranging
from 0 (no opinion) to 4 (strongly agree). The total score
for the knowledge section is calculated by summing all
items together and it ranges from 0 to 216. Higher scores
indicate a higher level of knowledge. Moreover, the
respondents’ knowledge scores can be divided into three
categories; low level of knowledge (scores between 0
and 54), moderate level of knowledge (scores from 55
to 162) and high level of knowledge (scores between
163 and 216). The internal consistency of the first
section of the questionnaire has been tested and the
results revealed an adequate reliability of the scale
(Cronbach’s alpha was 0.87).

The second section of the questionnaire is the attitude
section. It consists of 23 items divided into 2 sub-scales
as follows: attitudes toward cigarette smoking (10 items)
and attitudes toward hookah smoking (13 items).
Attitudes toward smoking sub-scale used a 4-point Likert
scale that ranges from 0 (no) to 3 (yes of course), and the
attitudes toward hookah smoking sub-scale utilized a
five-point Likert scale ranging from 0 (no opinion) to 4
(strongly agree). The total score of the attitude section is
calculated by summing all items together. The total score
of this section ranged from 0 to 82; higher scores on this
section indicate more positive attitudes. In this study, the
scale demonstrated an excellent internal consistency
reliability (Cronbach’s alpha was 0.92).
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Data-collection Procedures

A multi-stage sampling approach was used to select
a representative sample of university students from the
central region of Jordan. First, four universities (two
public and two private) were selected using cluster
sampling from Amman and Al-Zarga, which were
chosen due to their high student population and
representation of both public and private education
sectors. To select the universities. the researchers got the
list of all universities located in Amman and Al-Zarga
from the Jordanian Ministry of Higher Education and
Scientific Research, and used this list for the selection
of universities under study. Second, from each selected
university, one class was randomly chosen using simple
random sampling to serve as the primary sampling unit.
To fulfill this purpose, the researchers contacted the
admission and registration office at each selected
university to get a list of all theoretical classes offered
for undergraduate students during the first semester of
the academic year 2024/2025. Then, one class from each
institution was selected. Each selected class included
students from a variety of academic disciplines and
levels. From each class, 75 students were recruited,
resulting in a total sample of 300 students. The students’
records for the classes were obtained from the lecturers
and were used to select the participants.

To ensure balanced representation of both smokers
and non-smokers, stratified random sampling was
applied within each class. Students were first stratified
into two groups based on self-reported smoking status
(smokers and non-smokers), and then, the participants
were randomly selected from each group according to
proportional allocation, where possible. This method
allowed for an adequate and unbiased representation of
both groups across different universities and academic
settings.

The researchers approached the teachers/ lecturers of
the selected classes and briefed the study for them and
agreed about the suitable time for collecting data during
their classes. The lecturers introduced the researchers to
the students, and then left the classes. The researchers
distributed the students’ information sheets for the
eligible and selected students. Then, informed consent
forms were obtained from the participants. The students
were then given the study instruments. It is important to
note that the Arabic version of the questionnaire was
distributed to the study participants to eliminate any
language barriers, as the mother language of the
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participants in Joran is Arabic. The filled questionnaire
forms were collected from the students by the
researchers who were available in the classrooms. The
collected questionnaire forms were kept in a private
locker for the researchers.

Ethical Considerations

The researchers followed the ethical principles of
nursing research. The study was revised by the ethical
committees of the selected universities and Institutional
Review Board (IRB) approvals were obtained (IRB
numbers 202566, 2025108, 2025333, & 2025225). The
study participants were aware of the study purpose and
the nature of commitment through using the students’
information sheets. Participation was voluntary and the
students signed an informed consent form before
participation. Also, the participants were having the right
to withdraw from the study at any time without any
penalty. The students’ responses were anonymous, as the
study used a questionnaire that did not request any
personal data (such as name and university number) from
the participants. The researchers obtained the approvals
to use the study tools from the original authors.

Data-analysis Plan

The researchers used the Statistical Package for
Social Sciences (SPSS), version 26, for Windows.
Initially, the collected data was coded and entered into
an SPSS sheet. Data cleaning procedures were
conducted. The researchers employed both descriptive
and inferential statistics. The researchers used the

following descriptive measures for describing the
characteristics of the participants and the main study
variables: mean, standard deviation, frequency, and
percentage. In order to compare both the study groups
(smokers versus non-smokers) on the key variables, the
researchers used independent sample t-test.

Results
Demographic Characteristics

A total of 300 university students participated in the
study. Of the 333 students who were invited to
participate, 300 completed the questionnaire, yielding a
high response rate of 90%. This high response rate
enhances the reliability of the findings and suggests
strong engagement from the target population. The
students’ age ranged from 18 years to 24 years (M =
20.10; SD = 2.06), their family income ranged from 200
Jordanian Dinars to 1000 Jordanian Dinars (M = 487.04;
SD =189.37), and their cumulative grade point average
(GPA) ranged from 52% to 85 % (M = 68.02; SD =
6.54). The study results showed that most of the
participants were single (n= 287, 95.7%), females (n=
179, 59.7%), first-year university students (n= 146,
48.7%), studying at scientific faculties (n= 100, 33.3%),
resided in urban areas (n= 230, 76.7%), unemployed (n=
253, 84.3 %), had a smoker family member (n= 228, 76
%). A half of the students were smokers (n= 150, 50 %)
and the most commonly smoking method among
smokers was cigarette smoking (n= 80, 26.7%). Table 1
summarizes the characteristics of the study participants.

Table 1. Characteristics of the study sample (n = 300)

Variable Mean SD
Age 20.10 2.06
Income 487.04 189.37
Grade (GPA) 68.02 6.54
Variable Frequency Percent
Gender Male 121 40.3 %
Female 179 59.7 %
Marital Status Single 287 95.7 %
Married 10 3.3%
Divorced 3 1%
Enrollment Year First Year 146 48.7 %
Second Year 129 43 %
Third Year 20 6.7 %
Fourth Year 5 1.7%
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Humanistic Faculties 60 20 %
. Scientific Faculties 100 33.3%
Major - -
Engineering Faculties 50 16.7 %
Health Faculties 90 30 %
Residence Urban 230 76.7%
Rural 70 23.3%
Current Occupation Unemployed 253 84.3 %
Employed 47 15.7 %
L . Yes 228 76 %
Living With Smokers No 7 24 %
. . Yes 228 76 %
Smoking Family Member No 72 24 %
. Yes 150 50 %
Smoking Status No 150 50 %
Not a Smoker 150 50 %
Smoking Method Regular _Clga_lrettes _ 80 26.7 %
Electronic Cigarettes (Vaping) | 32 10.7 %
Hookah 38 12.7 %

Knowledge Related to Smoking

The results revealed that the total knowledge scores
for smoking participants ranged from O to 208
(M =151.07; SD = 33.3). The mean scores for smokers
indicate that this group has moderate knowledge related
to smoking. Similarly, the total knowledge scores for
non-smoking participants ranged from 19 to 200 (M =
147.9; SD = 31.22). The mean scores for non-smokers
indicate that this group has moderate knowledge related
to smoking.

Considering the sub-scales of knowledge, for
smokers, the results showed that the highest ranked sub-
scale is the cigarette harms and associated hazards sub-
scale (M = 37.39; SD = 9.14). Conversely, the lowest
ranked sub-scale is the factors related to cigarette
smoking initiation sub-scale (M = 24.87; SD = 8.17).
Comparable findings are evident for non-smokers,

where the results indicate that that highest ranked sub-
scale is the cigarette harms and associated hazards sub-
scale (M = 36.45; SD = 7.38), and the lowest ranked sub-
scale is the factors related to cigarette smoking initiation
sub-scale (M =22.71; SD = 9.47).

Individual item analysis of the knowledge
questionnaire showed that the highest reported score by
smoking participants is for item number 12 (“Cigarettes
affect infants”) (M = 3.54; SD = 0.96). In contrast, the
lowest reported score is for item number 1 (“Will you
smoke cigarettes in 5 years?”) (M = 1.74; SD = 1.50).
For non-smoking participants, the highest reported score
is for item number 53 (“I support a smoking ban on
public transport™) (M = 3.73; SD = 0.77). In contrary, the
lowest reported score is for item number 1 (“Will you
smoke cigarettes in 5 years?”) (M = 1.02; SD = 0.52).
The results are presented in Table 2.

Table 2. Smoking knowledge among Jordanian students (N=300)

Smokers (n = 150) | Non-smokers (n = 150)

No. | Sub-scale/ltem Mean SD Mean SD

Cigarettes harms and associated hazards (items 1-13) 37.39 9.14 36.45 7.38
1 | Will you smoke cigarettes in 5 years? 1.74 1.50 1.02 0.52
2 | Do you intend to stop smoking cigarettes? 2.33 1.58 1.56 1.82
3 | Do you have friends or family members who smoke cigarettes? 3.35 0.98 2.82 1.21
4 | Cigarettes are as harmful as hookah. 3.03 1.33 3.39 1.11
5 |Cigarettes are more harmful than hookah 2.53 1.51 2.67 1.43
6 |Cigarettes contain ingredients that may cause cancer. 3.43 1.05 3.56 1.03

- 207 -



Smoking among University Students in Jordan

7 | Cigarettes are safe, because they are filtered. 1.91 1.29 1.41 0.94
8 |Cigarettes contain addictive substances. 3.31 1.77 3.51 0.93
9 |Cigarettes produce harmful gases. 3.29 1.161 3.52 0.96
10 | Cigarettes contain carcinogenic substances. 3.26 1.20 3.60 0.91
11 |Cigarette smoking affects the fetus in pregnant women. 3.51 1.03 3.61 0.94
12 | Cigarettes affect infants. 3.54 0.96 3.68 0.76
13 |Smoking cigarettes in smaller quantities does not lead to a| 2.16 1.41 2.10 1.45

reduced harmful effect on the fetus.

Factors related to cigarette smoking initiation (items 14-23) | 24.87 8.17 22,71 9.47
14 | Entertainment 2.85 1.37 2.48 1.46
15 |Relaxation 2.63 1.29 2.21 1.46
16 | Filling time (boredom/loneliness/lack of alternative entertainment) 2.87 1.27 2.79 1.36
17 |Out of curiosity 2.71 1.35 2.69 1.34
18 | For social communication 2.74 1.36 2.21 1.47
19 | To test something new 2.51 1.42 2.59 1.38
20 |For fun 2.81 1.31 2.70 1.36
22 | Individual pressure 2.87 1.29 2.35 1.60
23 | Stress 3.15 1.17 2.68 1.53

Hookah harms and associated hazards (items 24-37) 36.44 10.56 35.79 8.28
24 | Will you smoke hookah in 5 years? 1.69 1.53 1.12 0.76
25 | Are you planning to quit smoking hookah? 2.30 1.69 1.48 1.79
26 | Do you have friends or family members who smoke hookah? 3.19 1.17 2.69 1.29
27 |Hookah is as harmful as cigarettes. 3.17 1.20 3.33 1.15
28 |Hookah is more harmful than cigarettes. 3.01 1.37 3.01 1.45
30 |Hookah contains ingredients that may cause cancer. 3.07 1.46 3.37 1.15
31 |Hookah is safe, because it is filtered. 1.99 1.38 1.55 1.16
32 | Hookah contains addictive substances. 2.98 1.40 3.29 1.21
33 | Hookah produces harmful gases. 2.99 1.38 3.45 1.03
34 |Hookah contains carcinogenic substances. 3.06 1.36 3.18 1.39
35 |Hookah affects the fetus in pregnant women. 3.03 1.20 3.51 0.97

Smokers (n = 150) | Non-smokers (h = 150)

No. | Sub-scale/ltem Mean SD Mean SD

Hookah harms and associated hazards (items 24-37) 36.44 10.56 35.79 8.28
36 |Hookah affects infants. 3.45 0.96 3.61 0.90
37 | Smoking hookah in smaller quantities does not lead to a reduced | 2.25 1.41 2.21 1.49

harmful effect on the fetus.

Factors related to hookah smoking initiation (items 38-46) 26.13 9.11 23.93 9.59
38 |Entertainment 3.18 1.19 2.81 1.37
39 |Relaxation 2.95 1.20 2.51 1.45
40 | Filling time (boredom/loneliness/lack of alternative entertainment) 2.85 1.37 2.87 1.37
41 |Out of curiosity 2.84 1.28 2.74 1.37
42 | For social communication 2.77 1.32 2.37 1.49
43 | To test something new 2.66 1.46 2.65 1.41
44 | For fun 2.94 1.25 2.87 1.29
45 | Individual pressure 2.95 1.22 2.48 1.48
46 | Stress 3.00 1.24 2.64 1.48
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Cigarette/smoking ban (items 47-54) 29.02 6.45 26.23 8.23
47 |1 support a smoking ban for those under 18 years of age. 3.39 1.19 3.68 0.91
48 |1 support a ban on tobacco ads on TV and radio. 3.24 1.33 3.53 1.11
49 |1 support the warning message on cigarette packs. 3.37 1.14 3.57 1.03
50 |1 support a smoking ban in hospitals and healthcare facilities. 3.50 1.04 3.63 1.05
51 |1 support a smoking ban in restaurants. 3.29 1.29 3.66 0.93
52 |1 support a smoking ban at work. 3.13 1.34 3.61 1.03
53 |1 support a smoking ban on public transport. 3.29 1.18 3.73 0.77
54 |1 support a smoking ban in public parks or gardens. 3.01 1.39 3.61 0.97

Overall knowledge score 151.07 33.3 147.9 31.22

Attitudes toward Smoking

Analysis of the attitude section of the questionnaire
revealed that smoking participants have total attitude
scores ranging from 0 to 82 (M = 46.60; SD = 18.87).
On the other hand, the total knowledge scores for non-
smoking participants ranged from 0 to 65 (M = 26.60;
SD = 13.41). Individual item analysis of the attitude
section of the questionnaire showed that the highest
reported score by smoking participants is for item
number 23 (“I think I can stop smoking hookah at any

time”) (M = 2.85; SD = 1,39). In contrast, the lowest
reported score is for item number 8 (“Would you be
willing to give up your family on a holiday to find
cigarettes?”) (M = 0.94; SD = 1.18). For non- smoking
participants, the highest reported score is for item
number 23 (“I think I can stop smoking hookah at any
time”) (M = 1.91; SD = 1.28). In contrary, the lowest
reported score is for item number 1 (“I smoke (or plan
to smoke) cigarettes to lift my spirit”) (M = 0.45; SD =
0.77). The results are presented in Table 3.

Table 3. Attitude toward smoking among Jordanian students (N=300)

Smokers (n = 150) | Non-smokers (n = 150)

No. |Sub-scale/ltem Mean SD Mean SD

Attitudes toward cigarette smoking (items 1-10) 13.15 9.14 5.42 5.79
1 I smoke (or plan to smoke) cigarettes to lift my spirit. 1.34 1.25 0.45 0.77
2 I smoke (or plan to smoke) cigarettes for pleasure. 1.63 1.24 0.52 0.85
3 | smoke (or plan to smoke) cigarettes to focus at work. 1.59 1.17 0.59 0.86
4 I smoke (or plan to smoke) cigarettes to reduce nervousness. 1.73 1.28 0.58 0.85
5 I smoke (or plan to smoke) cigarettes for socializing. 1.07 1.20 0.55 0.88
6 I smoke (or plan to smoke) cigarettes, because it is a personal habit. 1.46 1.18 0.56 0.87
7 I smoke (or plan to smoke) cigarettes to avoid eating. 1.01 1.23 0.58 0.92
8 Would you be willing to give up your family on a holiday to find| 0.94 1.18 0.65 0.96

cigarettes?
9 Would you rather smoke cigarettes than go to the theater or other| 1.19 1.24 0.49 0.83

activities?
10 | Are you ready to stop eating for a cigarette? 1.18 1.26 0.60

Attitudes toward hookah smoking (items 11-23) 33.39 13.87 21.09 11.75
11 | You smoke (or plan to smoke) hookah because of entertainment. 2.63 1.43 1.57 1.34
12 | You smoke (or plan to smoke) hookah, because it is a very affordable| 2.66 1.28 1.67 1.20

way to relax.
13 | You smoke (or plan to smoke) hookah, because it is eye-catching. 241 1.39 1.53 1.17
14 | You smoke (or plan to smoke) hookah, because it is romantic. 2.44 1.37 1.44 1.22
15 | You smoke (or plan to smoke) hookah, because it is entertaining. 2.62 1.34 1.70 1.19
16 | You smoke (or plan to smoke) hookah, because it is very popular. 2.56 1.28 1.53 1.17
17 | Yousmoke (or plan to smoke) hookah, because it is socially acceptable. | 2.55 1.34 1.69 1.23
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18 | You smoke (or plan to smoke) hookah, because it is fashion. 2.53 1.24 1.62 1.19
19 | You smoke (or plan to smoke) hookah, because it is strange. 2.55 1.38 1.67 1.18
20 | You smoke (or plan to smoke) hookah, because it is intimate. 2.44 1.41 1.52 1.21
21 | The number of hookahs | smoke now is greater than when | started. 2.55 1.34 1.54 1.20
22 |l am ready to stop smoking hookah. 2.59 1.45 1.71 1.25
23 |1 think I can stop smoking hookah at any time. 2.85 1.39 1.91 1.28

Overall attitudes’ score 46.60 18.78 26.60 13.41

Comparisons between the Two Study Groups

Using independent-sample t-test analysis, the results
showed that the mean of the three knowledge sub-scale
scores (namely factors related to cigarette smoking
initiation, factors related to hookah smoking initiation,
and cigarette/smoking ban sub-scales) are higher among
smokers. The results showed that there are statistically
significant differences in these sub-scale scores between
smoking and non-smoking students (Table 4).

From a different perspective though, the
independent-sample t-test results revealed that the mean
of the total attitude scale and the two perceived attitude
sub-scale scores are higher among smokers. The results
showed that there are statistically-significant differences
in the total attitudes’ score and all sub-scale scores
between smokers and non-smokers. This indicates that
smoking students have more positive attitudes (Table 4).

Table 4. Independent-samples t-test statistics that compare knowledge and attitude scores between
smokers and non-smokers (N=300)

Scale/Sub-scale Mean (SD) t d.f. P-value

Total smoking knowledge scale 0.85 298 0.40
Smokers 151.07 (33.31)
Non-smokers 147.90 (31.22)

Cigarette harms and associated hazards sub-scale 0.98 298 0.33
Smokers 37.39 (9.14)
Non-smokers 36.45 (7.38)

Factors related to cigarette smoking initiation sub-scale 2.12 298 0.04*
Smokers 24.87 (8.165)
Non-smokers 22.71 (9.47)

Hookah harms and associated hazards sub-scale 0.59 298 0.56
Smokers 36.44 (10.86)
Non-smokers 35.79 (8.28)

Factors related to hookah smoking initiation sub-scale 2.03 298 0.04*
Smokers 26.13 (9.11)
Non-smokers 23.93 (9.59)

Cigarette/smoking ban sub-scale 3.27 298 0.001*
Smokers 29.02 (6.45)
Non-smokers 26.23 (8.23)

Total smoking attitudes’ scale -10.53 298 0.001*
Smokers 46.60 (18.76)
Non-smokers 26.06 (13.41)

Attitudes toward cigarette smoking sub-scale 8.69 298 0.001*
Smokers 13.15 (9.14)
Non-smokers 5.42 (5.79)

Attitudes toward hookah smoking sub-scale 8.29 298 0.001*
Smokers 33.39 (13.87)
Non-smokers 21.09 (11.75)

* Significant at o. = 0.05 (2-tailed).
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Discussion

This study aimed to examine the knowledge and
attitudes related to smoking among university students in
Jordan, comparing smokers and non-smokers to identify
key differences. The findings provide valuable insights
into students’ awareness of smoking-related risks, their
perceptions of smoking behavior, and their attitudes that
consist of a set of emotions, beliefs, and behaviors toward
the smoking matter. Understanding these differences is
crucial for developing targeted interventions and
educational programs aimed at reducing smoking
prevalence and promoting healthier behaviors among
university students. In this part of the study, the
researchers discussed the study's key findings in relation
to existing literature, exploring their implications, and
highlighting potential recommendations for public health
initiatives and future research.

The study results showed that students in the
smoking group perceived a higher level of knowledge
concerning factors that contribute to either cigarette or
hookah smoking, as well as the smoking-ban dimension.
In contrast to this finding, Al Omari et al. (2021) found
that non-smoking students had a higher level of
knowledge than smoking students in Oman. The
differences in the findings between our study and Al
Omari et al.’s study could be attributed to the use of
different tools to measure students’ knowledge.

The finding that smokers have higher knowledge
scores across the three sub-scales—factors related to
cigarette smoking initiation, factors related to hookah
smoking initiation, and cigarette/smoking ban sub-
scales—can be justified by several interrelated factors.
First, smokers are more likely to have firsthand
experience with smoking initiation, making them more
aware of the various influences that contribute to
smoking, such as peer pressure, social settings, and
psychological  triggers  (Mohammadnezhad &
Kengganpanich, 2021). Their personal engagement with
smoking behaviors may enhance their understanding of
these factors compared to non-smokers, who may have
limited exposure.

Additionally, smokers may actively seek
information related to smoking, whether due to personal
curiosity, risk assessment, or attempts to quit, leading to
an increased awareness of smoking initiation factors and
related regulations (Kostagiolas et al., 2022).
Furthermore, smokers are often more exposed to
discussions regarding smoking bans and restrictions, as
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these policies directly affect their behavior (Catalano &
Gilleskie, 2021). This exposure may make them more
knowledgeable about smoking control regulations and
public health campaigns compared to non-smokers, who
may not pay as much attention to such issues.

Another possible explanation is the role of cognitive
dissonance, where smokers, in an attempt to justify or
rationalize their behavior, become more informed about
smoking-related issues (Keskindag, 2023). They may
acquire knowledge as a means of either validating their
choices or preparing for possible future cessation
attempts. Additionally, social and cultural norms play a
crucial role in shaping knowledge levels, particularly in
societies where smoking is prevalent among young
adults (Wallace-Williams et al., 2023). Smokers may be
more immersed in discussions surrounding smoking,
both informally within peer groups and formally through
public discourse, increasing their awareness. The case of
hookah smoking is particularly relevant in this context,
as its growing popularity among young adults,
especially in Middle Eastern countries, exposes smokers
to more information about its initiation factors (Asiedua
et al., 2025). Many smokers engage in both cigarette and
hookah smoking, which may contribute to their broader
understanding of smoking in different forms.
Collectively, these factors suggest that higher
knowledge scores observed among smokers are likely a
result of their direct engagement with smoking
behaviors, increased exposure to smoking-related
information, and the cognitive and social dynamics
associated with smoking.

From a different perspective though, our results
showed that smoking students have more positive
attitudes toward smoking than non-smoking students.
Similar results were evident in the literature; for
instance, Alves et al. (2022) reported that smoking
university students in Portugal had favorable attitudes
toward smoking. The finding that smokers have
significantly higher mean scores on the total attitude
scale and its sub-scales indicates more positive attitudes
toward smoking, which can be attributed to several
psychological, social, and behavioral factors. One
possible explanation is the normalization and social
acceptance of smoking within peer groups (Hoek et al.,
2022). Smokers are more likely to be surrounded by
other smokers, reinforcing positive perceptions of
smoking and diminishing negative views. The cognitive
dissonance theory also plays a role, as smokers may
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develop favorable attitudes toward smoking to justify
their behavior and reduce the internal conflict between
knowing its harmful effects and continuing practicing
the habit.

Additionally, the perceived benefits of smoking,
such as stress relief, social bonding, and enhanced
concentration, may contribute to more positive attitudes
among smokers (Perski et al., 2022). These perceived
advantages can lead to a stronger psychological
attachment to smoking, making them view it in a more
favorable light than non-smokers, who may not
experience these effects firsthand. Another key factor is
exposure to pro-smoking influences, including smoking
advertisements, media portrayals, and social interactions
that reinforce smoking as a socially acceptable or even
desirable behavior (Addo et al., 2024).

. Smokers are also more likely to underestimate the
health risks of smoking, either due to misinformation,
selective exposure to pro-smoking content, or a defense
mechanism that minimizes perceived harm (Brennan et
al., 2025). Furthermore, cultural and environmental
factors may shape attitudes, especially in regions where
smoking is prevalent and not strongly discouraged. In
such contexts, smokers may develop a sense of identity
and belonging within smoking groups, further
reinforcing positive attitudes. Taken together, these
factors suggest that the more favorable attitudes
observed among smokers are a result of social
reinforcement, psychological justification, perceived
benefits, and cultural influences that shape their views
on smoking.

Implications for Nursing

The findings of this study, which highlights
significant differences in knowledge and attitudes
between smoking and non-smoking university students,
have important implications for public-health initiatives,
smoking-prevention programs, policy development, and
nurses. The higher knowledge scores among smokers
suggest that awareness alone may not be sufficient to
deter smoking behavior, emphasizing the need for
behavioral change strategies that go beyond simply
educating students about smoking risks. This
underscores the importance of integrating targeted
interventions, such as motivational interviewing, peer-
led programs, and smoking cessation support services,
to help smokers translate their knowledge into action.
Additionally, the more positive attitudes toward
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smoking among smokers indicate the strong influence of
social and psychological factors, necessitating
interventions that address peer pressure, stress
management, and cognitive dissonance in smoking-
related attitudes. Universities should implement
campus-wide  anti-smoking  policies, awareness
campaigns, and peer education programs to shift social
norms and reduce the appeal of smoking. Moreover,
public-health efforts should focus on counteracting pro-
smoking influences, such as media portrayals and social
acceptance, by promoting evidence-based messages on
the harms of smoking, enhancing the visibility of
smoking-cessation resources, and fostering supportive
environments for quitting. Given that non-smokers
demonstrated lower knowledge scores, incorporating
comprehensive smoking education into university
curricula could further strengthen preventative efforts
and equip students with the knowledge needed to resist
smoking initiation. Overall, these findings highlight the
need for multi-level interventions that combine
education, policy enforcement, and behavioral strategies
to reduce smoking rates and promote healthier attitudes
among university students.

The findings of this study have significant
implications for nurses, particularly those involved in
public health, health promotion, and smoking-cessation
programs. Given the differences in knowledge and
attitudes between smokers and non-smokers, nurses play
a critical role in developing and implementing tailored
educational interventions that address the specific needs
of both groups. For smokers, nurses can use behavioral
counseling  techniques, such as motivational
interviewing, to help them recognize the risks of
smoking and support their efforts to quit. Since the study
revealed that smokers have higher knowledge, yet
maintain more positive attitudes toward smoking, nurses
should focus on bridging the gap between awareness and
behavior change by incorporating strategies that
challenge cognitive dissonance and reinforce the
negative health consequences of smoking. Additionally,
nurses can advocate for and lead peer support groups
and smoking-cessation workshops, providing university
students with practical tools and psychological support
to overcome smoking addiction.

For non-smokers, nurses should focus on
strengthening preventive measures by increasing
awareness of smoking risks and enhancing students’
ability to resist social influences that encourage smoking
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initiation. Given the lower knowledge scores observed
in non-smokers, nurses can collaborate with universities
to integrate smoking education into health promotion
programs, ensuring that all students are well-informed
about the dangers of smoking, including both cigarettes
and hookah. Furthermore, nurses can play a key role in
policy advocacy by working with university
administrations to enforce smoke-free campus policies
and promote a culture of health and well-being. By
conducting regular health education sessions, awareness
campaigns, and individualized counseling, nurses can
help shift social norms around smoking, making it less
acceptable and desirable among students. Additionally,
nurses can leverage social media platforms and digital
health interventions to reach a broader audience,
providing evidence-based information on smoking risks
and cessation strategies. Ultimately, nurses serve as
frontline healthcare professionals who can significantly
influence smoking behaviors among university students
through education, counseling, advocacy, and
community engagement, contributing to a healthier,
smoke-free academic environment. More research is
needed to explore the predictors or influencing factors
that affect knowledge of university students and their
attitudes toward smoking.

Limitations

The study has some limitations that need to be
considered. Initially, the study used a self-report
questionnaire; thus, the participants might provide
socially accepted responses. Secondly, the participants
were recruited from those universities located in the
middle part of Jordan, and therefore, the results could
not be generalized to other parts of Jordan, like
peripheral north and south areas, as well as to other
countries.

Conclusion

In conclusion, this study highlights significant
differences in knowledge and attitudes toward smoking
between smoking and non-smoking university students
in Jordan, providing valuable insights into the factors
influencing smoking behavior in this population. The
findings indicate that while smokers possess higher
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knowledge regarding smoking initiation factors and
smoking bans, they also exhibit more positive attitudes
toward smoking, suggesting that awareness alone is not
sufficient to deter smoking. These results emphasize the
complex interplay between knowledge, social
influences, and psychological factors in shaping
smoking behavior. The study underscores the need for
comprehensive smoking prevention and cessation
programs that not only focus on educating students
about the harms of smoking, but also address the
underlying cognitive and social factors that contribute to
positive attitudes toward smoking. Public health
professionals, including nurses, should play a pivotal
role in implementing targeted interventions, campus-
wide smoking policies, and behavioral counseling
programs to promote healthier attitudes and reduce
smoking prevalence among university students.
Additionally, integrating smoking-related education
into university curricula and utilizing peer-led initiatives
may help counteract the normalization of smoking and
strengthen prevention efforts. Future research should
explore additional factors influencing smoking
behaviors, such as psychological stress, socio-economic
status, and cultural perceptions, to develop more
effective and culturally tailored smoking-prevention
strategies. By addressing both knowledge gaps and
attitudinal influences, universities and healthcare
professionals can work collaboratively to create a
supportive environment that discourages smoking and
promotes the overall student well-being.
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