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ABSTRACT

Objectives E-cigarettes have gained popularity, especially
among young adults. This study aims to determine the
prevalence of e-cigarette smoking, assess knowledge and
attitudes and identify associated factors among Palestinian
university students.

Design A cross-sectional study.

Setting and participants The study was conducted
among Palestinian university students in early 2023.

A self-administered questionnaire was used to survey
1792 students from six Palestine universities in the West
Bank. The questionnaire covered various aspects, including
sociodemographic information, daily habits, exposure to
smoking, attitudes and knowledge about e-cigarettes. Data
were analysed using descriptive statistics, XZ tests and
multivariate regression analysis.

Results The study revealed a high prevalence of tobacco
use (41.2%), with e-cigarette use prevalent among

19.7% of participants. Knowledge about e-cigarettes was
suboptimal, with misconceptions regarding their safety
and health effects. Negative attitudes towards e-cigarettes
were common, and students with negative attitudes were
more likely to use e-cigarettes (aOR=2.6, 95% Cl: 1.9 to
3.6). Gender (aOR=2.1, 95% Cl: 1.4 to 3.0), waterpipe
smoking (a0OR=4.5, 95% Cl: 3.2 to 6.3), physical inactivity
(@0OR=1.4, 95%Cl: 1.1 to 1.9), high coffee consumption
(aOR=1.6, 95% Cl: 1.1 to 2.3), spending time with friends
(a0OR=2.4, 95% CI: 1.5 t0 3.7), having a mother who is a
smoker (a0R=1.5, 95% Cl: 1.1 to 2.2) and having a friend
who uses e-cigarettes (a0R=1.5, 95% CI: 1.1 t0 2.1) were
significantly associated with e-cigarettes use.
Conclusions E-cigarette use is a growing concern among
Palestinian university students. Combating this trend
should include educational initiatives, social interventions
and policy measures to promote informed decision-
making and discourage e-cigarette use. Comprehensive
tobacco control programs considering various tobacco and
nicotine products and involving multiple stakeholders are
warranted.

INTRODUCTION

Tobacco use is widely recognised as a signif-
icant and preventable contributor to the
global disease burden despite extensive
efforts to combat the tobacco epidemic.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The prevalence of e-cigarette usage is on the rise,
particularly among adolescents, fueled by miscon-
ceptions surrounding its use.

= The high response rate (95.1%) and large sample
size (1792 students) from six universities enhance
the power and generalisability of the results.

= The cross-sectional design limits the ability to es-
tablish causal relationships between variables, cap-
turing only a snapshot in time.

= The use of self-reported data may introduce infor-
mation bias since participants’ responses may be
influenced by social desirability.

Current smoking and passive smoking have
been shown to increase the risk of all-cause,
cardiovascular diseases (CVD)-related and
cancer-related mortality."

Electronic cigarettes (e-cigarettes),
commonly known as vapes, are nicotine
delivery devices that have been promoted as a
healthier alternative to traditional cigarettes
since they were first introduced. Initially, they
were produced and advertised as a smoking
cessation aid despite inevitable negative
consequences on users’ health. The emissions
of e-cigarettes commonly consist of nicotine
and various toxic substances, posing risks to
both users and individuals who are indirectly
exposed to the aerosols. The addictive nature
of nicotine in e-cigarettes poses a severe risk
to brain development in youth,” and the
heavy metals and toxicants in their vapour
may contribute to cancer development.”

The effectiveness and safety of e-cigarettes
as a smoking cessation aid are still being
debated. Nonetheless, their use has signifi-
cantly increased recently, particularly among
adolescents and young adults.*® A systematic
review and meta-analysis study reported that
the lifetime and current prevalence of e-cig-
arette vaping was 23% and 11%, respectively;
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the lifetime and current prevalence of e-cigarette vaping
among women was 16% and 8%, while among males, it
was 22% and 12%, respectively.” While the prevalence of
young people’s conventional cigarette use has decreased
in many countries, e-cigarette use has risen. A recent
international systematic review found that the global
pooled prevalence of young people’s lifetime usage of
e-cigarettes was 15.3%, the current use was 7.7% and
the dual use was 4.0%.” Many studies have shown that
the prevalence of e-cigarette smoking among university
students is high, reaching up to 40%.*”

Tobacco smoking is particularly prevalent among young
adults and university students in Palestine. Findings from
the 2015 Youth Survey show that 23.5% of Palestinians
aged 15-29 use cigarettes, with male respondents using
tobacco at a higher rate (40.9%) than female respon-
dents (5.4%).” Of university students, approximately 30%
were identified as current tobacco users, 22.0%-25.0%
as current waterpipe smokers and 18.0% as current ciga-
rette smokers, with male students significantly more likely
than female students to use cigarettes.'*™"*

The evidence shows that knowledge, attitudes and social
norms about risky behaviours highly predict individuals'
behavioural intentions."” However, university students'
knowledge and attitudes about e-cigarettes are subop-
timal. A Chinese study found that only 21.6% of university
students believed e-cigarettes had carcinogens and were
less addictive than conventional cigarettes.'* In Saudi
Arabia, only 22.5% and 48.4% of students believed e-ciga-
rettes had the same risk and toxins as regular cigarettes.'”

There has been no previous research on the preva-
lence of e-cigarette smoking among Palestinian univer-
sity students. Therefore, one of the primary objectives of
this study is to determine the prevalence of e-cigarette
smoking among university students in Palestine and assess
their knowledge and attitudes towards this behaviour. This
will aid policymakers in developing initiatives to increase
public awareness of e-cigarette use and its associated risks.

METHODOLOGY

Study design and population

This cross-sectional study occurred within Palestinian
universities between January and May 2023, encompassing
the entire student population across six major universities
in the West Bank. These universities include The Arab
American University, An-Najah National University and
Palestine Technical University in the northern West Bank;
Birzeit University in the central West Bank; and Hebron
University and Bethlehem University in the southern
West Bank.

The estimated target population consisted of 70000
university students. We used OpenEpi’s online sample
size calculator to identify the required sample size.'® With
a population size of 70000 students, a desired margin of
error of 3%, and an anticipated proportion of 50%, the
initial sample size was set at 1600 students. Subsequently,
we increased the sample size by 20% to account for

potentially incomplete questionnaires, leading to a final
sample size of 1900 students. Initially, a random sampling
method was planned, but due to constraints in accessing
student enrolment records, a convenience sampling
approach was adopted, with students drawn from each
university’s campuses. A proportional sample from
each university was selected, ensuring that the selection
process reflected the student population of each chosen
university, with visits scheduled at different times, days,
locations and faculties. We included all full-time under-
graduate students enrolled at the specified universities.

Patient and public involvement
Patients or the public were not involved in this study’s
design, conduct or reporting.

Measurement tool and variables
The collection of data was conducted through a self-
administered questionnaire. Students have been inter-
viewed in person on campus and invited to participate
voluntarily in the study. For those who agreed to partic-
ipate, the questionnaire was disseminated through a QR
code directing them to the corresponding Google Form.
The research team developed the questionnaire (online
supplemental material 1), selecting the items carefully
after thoroughly reviewing the relevant literature.'* It
consisted of three sections. The first section focused on
collecting data regarding sociodemographic variables,
including gender, age, place of residence, faculty, daily
habits (like smoking, exercise, diet, coffee consump-
tion and social interactions) and exposure to cigarette
smoking (including the number of smokers nearby and
the smoking habits of parents and friends). In line with
the Centers for Disease Control and Prevention (CDC)
definition, a smoker was identified as an individual who
had smoked more than 100 cigarettes and was currently
smoking at the time of the study.” A current regular e-cig-
arette smoker was defined as someone who had used an
e-cigarette for at least 30 days, including the past 7days.24
The second section consisted of 13 statements assessing
students' attitudes regarding e-cigarettes. Statements
expressing positive attitudes aligned with societal approval
and community norms. These included statements advo-
cating for government regulation of e-cigarette use,
encouraging organisations and individuals to refrain
from selling e-cigarettes to minors and prohibiting e-cig-
arette use in workplaces and public spaces. Participants
expressed their level of agreement with these statements
using a 4-point Likert scale, excluding a neutral option in
statements assessing attitude to avoid potential bias.” For
positive attitude items, ‘strongly agree’ received a score of
4, while ‘strongly disagree’ received a score of 1. However,
the scoring was reversed for the items meant to measure
negative attitudes. The total score ranged from 13 to 52,
with a cut-off point at 39 (75%), where a score of 239
indicated a positive attitude, while a score 0f<39 indicated
a negative attitude.'®
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The last part of the questionnaire included 13 care-
fully chosen items from different studies to evaluate
participants' knowledge of e-cigarette smoking.'” 22
These statements addressed the effects of e-cigarettes on
overall health and the respiratory system, the suitability
of e-cigarette use for pregnant women and children and
the potential for e-cigarette addiction. Each statement
included three response options: ‘yes’, ‘no’ and ‘do not
know’. Participants were awarded 2 points for a correct
‘ves’ response, 0 points for a correct ‘no’ response and
1 point for selecting ‘do not know’. In instances where
‘no’ was the correct answer, the scoring was reversed. This
resulted in a scoring range from 0 to 26. The cut-off point
was set at 20 (75%); a score of 220 denoted a high level
of knowledge, while a score of<20 indicated a lower level
of knowledge.

The questionnaire was first created in English and later
translated into Arabic. Afterward, a proficient English
speaker conducted a back-translation to verify linguistic
accuracy. To validate the questionnaire, three experts in
the field evaluated it, followed by a pilot test involving
20 university students. The questionnaire was adjusted
based on feedback received during the pilot study. The
reliability of the Attitude and Knowledge items was
confirmed through Cronbach’s alpha coefficients, which
yielded satisfactory values of 0.78 and 0.75, respectively.

Analysis plan
The data collected through Google Forms were processed
into an Excel spreadsheet and analysed using IBM SPSS
V.23 (IBM Corp, Armonk, New York, USA). Descriptive
analyses included mean and SD for continuous variables
and frequencies and percentages for categorical vari-
ables. Independent t-tests and ” tests were used to assess
univariate associations. Multivariate regression analysis
was conducted to account for potential confounding vari-
ables. The model outcomes were presented as adjusted
ORs (aOR) and their 95% CIs to assess the precision of
the estimations. There were no missing data on the vari-
ables of interest, and the significance level was set at 0.05.
The study adhered to ethical guidelines and received
approval from An-Najah National University’s Institu-
tional Review Board before initiation (Reference #: Med.
Jan.2023/1). Participants were informed about their
voluntary participation, the study’s purpose and confiden-
tiality. They were assured that their involvement would not
affect their academic standing or university life. Data were
anonymised and stored securely, with access restricted to
the research team. Confidentiality measures were imple-
mented throughout the research, including data collec-
tion, analysis, and reporting. Personal identifiers were
removed, and participants were assigned unique codes.

RESULTS

The study involved 1884 university students, with 1792 will-
ingly participating, resulting in a response rate of 95.1%.
The participants were primarily female (66.4%), with over

half (53.3%) from rural areas, and their average age was
20.1£1.6 years. The study revealed that 41.2% (95% CI:
39.4% to 43.8%) of students were smokers, with 16.0%
(95% CI: 14.4% to 17.8%) smoking traditional cigarettes,
20.1% (95% CI: 18.2% to 22.0%) smoking waterpipes
and 19.7% (95% CI: 17.8% to 21.6%) smoking e-ciga-
rettes. Most (63.3%) were physically inactive, and only
27.6% adhered to a healthy diet. The majority (54.2%)
had smoking fathers, 14.4% had smoking mothers and
68.1% had smoking friends (table 1).

Table 2 illustrates the various levels of knowledge
among participants regarding e-cigarettes. Notably, many
respondents expressed a lack of knowledge about several
aspects of e-cigarettes. More than one-third (35.6%) were
unaware that e-cigarettes do not contain any dangerous
compounds other than nicotine, and 20.0% incorrectly
believed that e-cigarettes were Food and Drug Administra-
tion (FDA) approved. Furthermore, a significant majority
of respondents had misconceptions about the link
between e-cigarettes and health hazards. For example,
23.8% do not know or think that e-cigarettes are suitable
for pregnant women, and 23.8% do not know or think
that e-cigarettes have no risk to the heart. Over 60% of
students were categorised as having lower knowledge of
e-cigarettes. Female students, those enrolled in medical
science colleges, and those with positive attitudes towards
e-cigarettes had significantly higher knowledge about
e-cigarettes. On the other hand, students who smoked
cigarettes, those residing in environments with a more
significant number of smokers and students with close
friends who smoked were associated with significantly
lower knowledge levels regarding e-cigarettes (online
supplemental table 1).

Table 3 examines the attitudes regarding e-cigarettes.
A significant percentage of the respondents agreed that
e-cigarettes are safer than conventional smoking (19.2%)
and that using e-cigarettes is perceived as a sign of sophis-
tication and civilisation (17.4%). Furthermore, a signifi-
cant percentage agreed that individuals using e-cigarettes
should not be labelled as smokers (34.4%) and believed
that e-cigarettes are more cost-effective than traditional
cigarettes (37.9%). Moreover, 24.8% opposed the idea of
banning e-cigarettes in workplaces and public spaces, and
a high percentage (92.2%) thought that the availability
of various e-cigarette flavours contributes to the wide-
spread adoption of this practice. Only 40.2% of univer-
sity students were categorised as having positive attitudes
regarding e-cigarettes, with significantly higher levels of
positive attitudes observed among female students, those
enrolled in colleges of medical sciences and students with
higher levels of knowledge on e-cigarettes. Conversely,
students who smoked traditional cigarettes or waterpipes
were physically inactive, had smoking parents, had close
friends who were smokers or lived in environments with
more smokers tended to exhibit more negative attitudes
towards e-cigarettes (online supplemental table 2).

Table 4 reveals that e-cigarette smoking prevalence
is significantly influenced by various factors, including
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Table 1 Demographic characteristics, daily habits and

exposure to smoking among the study participants (n=1792)

Variable Frequency (%)
Age (mean+SD) 20.02+1.602
Gender
Male 603 (33.6%)
Female 1189 (66.4%)
Faculty

Colleges of medical science
Non-medical scientific colleges
Humanities faculties
Missing
Residency
Urban
Rural
Students’ smoking status (smoker)
Traditional cigarettes
Waterpipe
E-cigarettes
Physically active (no)
Adhered to a healthy diet (yes)
Coffee drinking
No
1-6 cups a week
One cup or more a day
Number of smokers where you live
Zero
1-5
More than 6
Missing
Father is a smoker (yes)
Missing
Mother is a smoker (yes)
Missing

A close friend’s smoking status (smoker)

Traditional cigarettes
Waterpipe
E-cigarettes

Missing

Daily time spent with friends
Less than 2 hours
2-5hours
More than 5hours

E-cigarettes, electronic cigarettes.

484 (27.3%)
442 (24.9%)
848 (47.8%)
18

854 (47.7%)
938 (53.3%)
735 (41.2%)
287 (16.2%)
359 (20.1%)
352 (19.7%)

1135 (63.3%)
495 (27.6%)

324 (18.9%)
497 (27.7%)
971 (54.2%)

430 (24.2%)
1197 (67.3%)
151 (8.5%)
11

971 (54.2%)
20

258 (14.4%)
2

1220 (68.1%)
753 (42.4%)
699 (39.4%)
457 (25.7%)
17

386 (21.5%)
758 (42.3%)
648 (36.2%)

gender, type of faculty, urban residency, daily habits,
physical inactivity and time spent with friends. Living
with smokers and parental smoking are also linked to

e-cigarette use. Additionally, having friends who smoke or
use e-cigarettes and having lower knowledge levels with
a negative attitude towards e-cigarettes are additional
factors. It is essential to highlight that a statistically signif-
icant positive correlation has been observed between
knowledge and attitude scores (correlation coefficient
(r): 0.37, p value<0.001).

On multivariate analysis, the results showed that
males (aOR=2.1, 95% CI: 1.4 to 3.0, p<0.001), waterpipe
smoking students (aOR=4.5, 95% CI: 3.2 to 6.3, p<0.001),
physically inactive students (aOR=1.4, 95%CI: 1.1 to
1.9, p=0.025) and students who drank seven or more
cups of coffee per week (aOR=1.6, 95%CIL: 1.1 to 2.3,
p=0.28) were more likely to use e-cigarettes. Addition-
ally, the prevalence of e-cigarette use was significantly
higher among students residing with six or more smokers
(aOR=2.1, 95%CI: 1.2 to 4.0, p=0.021), spending over
5hours per day with friends (aOR=2.4, 95% CI: 1.5 to 3.7,
p<0.001), or having a mother (aOR=1.5, 95% CI: 1.1 to
2.2, p=0.038) or close friend (aOR=1.5, 95% CI: 1.1 to
2.1, p=0.036) who smokes. Attitudes towards e-cigarette
smoking exhibited a significant influence, with students
holding negative attitudes having 2.6 times higher odds
of e-cigarette use (aOR=2.6, 95% CI: 1.9 to 3.6, p<0.001)
(table 4).

DISCUSSION

E-cigarette smoking has been on the rise, especiallyamong
young adults.”® ¥’ Previous research has shown varying
prevalence rates of e-cigarette use among university
students and adults.”® *® The study’s findings are crucial
for stakeholders like public health experts, healthcare
professionals, social workers and families in addressing
rising e-cigarette smoking patterns. The study reveals that
students often have suboptimal health habits, including
physical inactivity (63.3%), unhealthy diet (73.4%) and
high coffee consumption (54.2%). These habits are
linked to various illnesses like obesity, diabetes, cardio-
vascular disease and mental health issues. Recognising
the interconnectedness of these hazardous behaviours
is crucial since engaging in one may increase the risk of
engaging in others, such as smoking.*

The study found a smoking prevalence rate of 41.2%
among studentsin the West Bank, consistentwith the Pales-
tinian Central Bureau of Statistics (40.1%).* This reflects
the persistent issue of young individuals using tobacco
despite public health efforts. The study also revealed a
variety of tobacco and nicotine products consumed by
students, with 16.0% using traditional cigarettes, 20.1%
using waterpipes and 19.7% using e-cigarettes.

The prevalence of e-cigarette usage among students
is notable, as it approaches 20%. This aligns with a
prevailing global pattern of e-cigarette utilisation, partic-
ularly among the younger population.”” *' Despite being
seen as a less harmful alternative to traditional cigarettes,
e-cigarettes still carry risks like addiction and adverse
health effects.”® Moreover, the majority of the university
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Table 2 Study participants' level of knowledge about e-cigarettes (n=1792)

Statement Yes No Do not know
E-cigarettes are FDA-approved 358 (20.0%) 315 (17.6%) 1119 (62.4%)
Some flavours of e-cigarettes are more harmful than others 617 (34.4%) 362 (20.2%) 813 (45.4%)
E-cigarettes are associated with decreased male fertility 544 (30.4%) 143 (8.0%) 1105 (61.7%)
E-cigarettes are associated with bladder cancer 555 (31.0%) 142 (7.9%) 1093 (61.1%)
Swallowing the liquid in e-cigarettes accidentally can cause 835 (46.6%) 210 (11.7%) 747 (41.7%)
potentially fatal poisoning

E-cigarettes are not associated with lung cancer 282 (15.7%) 905 (50.5%) 605 (33.8%)
E-cigarettes do not contribute to secondhand smoking 320 (17.9%) 994 (55.5%) 478 (26.7%)
E-cigarettes contain other harmful substances than nicotine 1056 (58.9%) 100 (5.6%) 636 (35.5%)
E-cigarettes in Palestine contain nicotine 1099 (61.3%) 91 (56.1%) 602 (33.6%)
E-cigarettes are not addictive 230 (12.8%) 1240 (69.2%) 322 (18.0%)
E-cigarettes negatively affect the functioning of the heart 1291 (72.0%) 75 (4.2%) 426 (23.8%)
E-cigarettes are safe for pregnant women 106 (5.9%) 1384 (77.2%) 302 (16.9%)
E-cigarettes are safe for children 100 (5.6%) 1505 (84.0%) 187 (10.4%)

E-cigarettes, electronic cigarettes; FDA, Food and Drug Administration.

students reported living with other smokers, exposing
them to the potential dangers of secondhand smoking.
Recent evidence suggests that students surrounded by
smoky environments are more likely to accept smoking
or become smokers, including e-cigarettes.*

The study revealed that university students lack suffi-
cient knowledge about e-cigarettes, many of them

believing they are harmless and not linked to health
issues like lung cancer or decreased fertility and that
they are FDA-approved. These results align with previous
literature from Saudi Arabia,”® China® and Qatar.” This
implies that significant efforts are required to enhance
awareness and offer smoking cessation services to univer-
sity students.

Table 3 Attitude regarding e-cigarettes among university students (n=1792)

Strongly Strongly
Statement agree Agree Disagree disagree Mean+SD
E-cigarettes are safer than traditional smoking 70 (3.9%) 274 (15.3%) 961 (53.6%) 487 (27.2%) 3.0+0.76
E-cigarette use is regarded as a sign of 84 (4.7%) 227 (12.7%) 773 (43.1%) 708 (39.5%) 3.2+0.83
sophistication and civilisation
E-cigarettes are easier to get than cigarettes 117 (6.5%) 602 (33.6%) 942 (52.6%) 131 (7.3%) 2.4+0.80
E-cigarettes would be an effective way to help 128 (7.1%) 566 (31.6%) 821 (45.8%) 277 (15.5%) 2.7+0.82
with smoking cessation
Those who use e-cigarettes are not considered 132 (7.4%) 466 (26.0%) 831 (46.4%) 363 (20.3%) 2.8+0.85
smokers
E-cigarettes cost less money than cigarettes 144 (8.0%) 535 (29.9%) 812 (45.3%) 301 (16.8%) 2.7+£0.84
E-cigarettes are more pleasurable than cigarettes 200 (11.2%) 868 (48.4%) 560 (31.3%) 164 (9.2%) 2.4+0.80
E-cigarette use can lead to the initiation of 228 (12.7%) 853 (47.6%) 611 (34.1%) 100 (5.6%) 2.7£0.77
traditional cigarette smoking
E-cigarette use is considered more socially 263 (14.7%) 854 (47.7%) 538 (30.0%) 137 (7.6%) 2.31+0.81
acceptable than cigarettes
The government should regulate the use of e- 545 (30.4%) 830 (46.3%) 323 (18.1%) 94 (5.2%) 3.0+0.93
cigarettes
E-cigarettes should be banned in both workplace 747 (41.7%) 601 (33.5%) 376 (21.0%) 68 (3.8%) 3.1+£0.87
and public settings
The existence of various e-cigarette flavours plays 754 (42.1%) 898 (50.1%) 94 (5.2%) 46 (2.6%) 3.3+0.69
a role in promoting the dissemination of this trend
E-cigarettes should not be sold to minors 1106 (61.7%) 558 (31.1%) 92 (5.1%) 36 (2.0%) 3.5+£0.69

E-cigarettes, electronic cigarettes.
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Table 4 Univariate and multivariate analysis of the relationship between sociodemographic status, daily habits, exposure to
smoking, e-cigarette knowledge and attitude and e-cigarette smoking

E-cigarette smoker

Multivariate analysis

Variables Yes No P value aOR (95% CI) aP value
Age (mean+SD) 20+1.48 19.9+1.42 0.210 -- --
Gender
Male 174 (29.1%) 424 (70.9%) 0.001 2.1 (1.4t0 3.0) <0.001
Female* 178 (15.0%) 1008 (85.0%) 1
Faculty
Colleges of medical science 76 (15.8%) 406 (84.2%) 0.97 (0.69 to 1.4) 0.884
Non-medical scientific colleges 82 (18.7%) 356 (81.3%) 0.008 1.3 (0.90 to 1.8) 0.178
Humanities faculties* 192 (22.7%) 654 (77.3%) 1
Residency
Urban 205 (24.1%) 645 (75.9%) 0.001 1.4 (1.1t01.9) 0.102
Rural* 147 (15.7%) 787 (84.3%) 1
Cigarette smoker
Yes 94 (32.8%) 193 (67.2%) <0.001 1.4 (0.96 to 2.1) 0.077
No* 258 (17.2%) 1239 (82.8%) 1
Waterpipe smoker
Yes 159 (44.3%) 200 (55.7%) <0.001 4.5 (3.2t06.3) <0.001
No* 193 (13.6%) 1213 (86.4%) 1
Physically active
Yes* 167 (16.4%) 486 (83.6%) 0.001 1
No 185 (25.6%) 946 (74.4%) 1.4(1.10to 1.9) 0.025
Adhered to a healthy diet
Yes 99 (20.2%) 391 (79.8%) 0.760 -- --
No 253 (19.6%) 1041 (80.4%)
Coffee drinking
No* 52 (16.0%) 272 (84.0%) 1
1-6 cups a week 108 (21.9%) 385 (78.1%) 0.001 1.1 (0.82 to 1.6) 0.469
One cup or more a day 192 (19.9%) 775 (80.1%) 1.6 (1.1t02.3) 0.028
Daily time spent with friends
Less than 2hours* 39 (10.2%) 344 (89.8%) 1
2-5hours 144 (19.1%) 609 (80.9%) 0.001 1.5 (1.1 t0 2.0) 0.016
More than 5hours 169 (26.1%) 479 (73.9%) 2.4 (1.5t03.7) <0.001
Number of smokers where you live
Zero* 53 (12.0%) 388 (88.0%) <0.001 1
1-5 253 (21.0%) 952 79.0%) 1.4 (0.86 to 2.5) 0.159
More than 6 45 (35.4%) 82 (64.4%) 2.1(1.2t0 4.0) 0.021
Father is a smoker
Yes 215 (22.2%) 754 (77.8%) 0.006 1.1 (0.83 to 1.5) 0.786
No* 135 (17.0%) 1415 (80.2%) 1
Mother is a smoker
Yes 87 (33.7%) 171 (66.3%) <0.001 1.5(1.1t0 2.2) 0.038
No* 265 (17.4%) 1259 (82.6%) 1
A close friend is a cigarette smoker
Yes 223 (29.8%) 525 (70.2%) 0.001 1.5(1.1to 2.1) 0.036
Continued
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Table 4 Continued

E-cigarette smoker

Multivariate analysis

Variables Yes No P value aOR (95% CI) aP value
No* 129 (12.6%) 892 (87.4%) 1

A close friend is an e-cigarette smoker
Yes 179 (39.4%) 275 (60.6%) 0.001 3.3 (2.4t04.5) <0.001
No* 173 (13.2%) 1142 (86.8%) 1

Level of knowledge
Low 242 (22.4%) 840 (77.6%) 0.001 1.1 (0.84 to 1.49) 0.439
High* 110 (15.7%) 592 (84.3%) 1

Attitude
Negative 289 (27.2%) 774 (72.8%) 0.001 2.6 (1.9 t0 3.6) <0.001
Positive* 63 (8.7%) 658 (91.3%) 1

*Reference group.

aOR, adjusted OR; aP value, adjusted p value; E-cigarettes, electronic cigarettes.

The study reveals that university student’s e-cigarette
use is significantly influenced by gender, with males being
2.1 times more likely to use them than females, a finding
consistent with previous research suggesting gender
disparities in tobacco and nicotine product use.?® *°
Waterpipe smoking was found to be significantly related
to e-cigarette use, with those using waterpipes being 4.5
times more likely to use e-cigarettes. This underscores the
potential link between tobacco and nicotine consumption
among young adults, emphasising the need for compre-
hensive tobacco control programmes.”’

Physical activity and coffee consumption are signif-
icant predictors of tobacco use, with physically inactive
students being 1.4 times more likely to use e-cigarettes
and students consuming one cup of coffee or more per
day being 1.6 times more likely to use e-cigarettes. The
findings align with a study on Spanish university gradu-
ates, where physical inactivity and higher coffee consump-
tion were identified as critical predictors of tobacco use.”™

Social factors significantly influence e-cigarette use.
Spending over 5hours with friends increases the likeli-
hood of e-cigarette use by 2.4 times. Additionally, indi-
viduals with more smokers in their living environment
are more likely to use e-cigarettes, highlighting the
importance of social context in determining tobacco and
nicotine product use.”’ * Family and peer behaviours
significantly influence e-cigarette use, with higher chances
of usage if one’s mother or friend is a smoker." ** Notably,
having a friend who uses e-cigarettes showed the stron-
gest association, emphasising the considerable impact of
peer behaviour and attitudes on young adults' e-cigarette
use.

The study revealed that a significant number of univer-
sity students have a negative attitude towards e-cigarettes,
highlighting their diverse opinions and perceptions.
These concerns include safety, social norms, govern-
ment regulation and potential as smoking cessation aids.
Students with negative attitudes were 2.6 times more

likely to use e-cigarettes, emphasising the importance
of understanding these attitudes as behavioural predic-
tors.” Students with negative attitudes towards e-cigarette
use may view them as a safer alternative to traditional
smoking and associate their use with sophistication and
cultural advancement, consistent with findings docu-
mented in other countries.”” ™

The study emphasises the need for policymakers to
develop targeted initiatives to address negative attitudes
and behaviours related to e-cigarettes, which can help
reduce usage and aid current smokers in quitting. It
also found a positive correlation between knowledge
and attitude scores, suggesting that knowledge-based
initiatives can influence and correct attitudes towards
e-cigarettes.

The study’s primary strengths lie in its large sample
size and that it was conducted across a diverse selection
of six large universities, emphasising its statistical power
and the potential for generalisability of its findings.
However, the study is subject to several limitations that
should be considered. First, the cross-sectional design of
a study is efficient for data collection. However, it limits
the ability to establish causal relationships between
variables due to its limited ability to track changes over
time. Second, despite efforts to enhance the reliability
of the measurement tool, the reliance on self-reported
data introduces potential information bias, as partici-
pants' responses may be influenced by social desirability.
Third, while the study had a large sample size of Pales-
tinian university students, caution should be taken when
extrapolating the findings to other populations since
cultural and environmental differences may influence
the generalisability of the results. Finally, the knowledge
section of the study may have covered only some aspects
of e-cigarette awareness. This was done to keep the
questionnaire concise and promote increased student
participation.
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CONCLUSION

This study highlights the worrying rise in e-cigarette use
among young people, particularly university students.
Negative attitudes towards e-cigarettes underline the
need for specific initiatives to clarify misperceptions
and encourage educated student decision-making. The
study reflects the importance of knowledge in shaping
attitudes and behaviours regarding e-cigarettes, as many
students were unaware of their health risks. Social factors,
including peer interactions and living surroundings,
also affect university students' e-cigarette use. Gendered
differences, waterpipe smoking, physical activity, and
coffee consumption affect e-cigarette use.

Strategies to address smoking among university
students should be multifaceted, considering factors such
as peer influence, marketing and advertising tactics by
the tobacco and vaping industries, and the role of educa-
tional institutions in promoting healthy behaviours.
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