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ABSTRACT

Introduction: The use of electronic cigarettes is increasing worldwide, especially among adolescents and young adults. Medical students attitudes
are likely unique and may be important to explore.

Aim : The objectives of this study were to describe Moroccan medical students knowledge and attitudes toward electronic cigarettes, to estimate
the prevalence of electronic cigarettes use among them, and to identify factors associated with this practice.

Methods: A cross-sectional study was conducted during the academic year 2020-2021, including all medical students enrolled at the Faculty of
Medicine and Pharmacy of Casablanca.

Results: Among the 491 participants, the mean age was 21.012.3 years and the female/male ratio was 1.94. The prevalence of lifetime electronic
cigarettes use was 20.2% [16.6%; 23.7%). Being a male (p<0.001), smoking tobacco (p<0.001), having a family member or close friend who uses
e-cigarettes (p<0.001), and having a family member or close friend who uses traditional cigarettes (p<0.001) were significantly associated with
electronic cigarettes use. Electronic cigarettes use was significantly associated with beliefs that they are an effective way to quit smoking (p=0.025),
that they are more effective than nicotine replacement therapy (p=0.009), that they do not contain carcinogens (p=0.025), that vaping is less
harmful than smoking tobacco (p=0.009), and that the consequences of vaping are less serious than smoking tobacco (p=0.033).

Conclusion : Incorporating courses on the dangers of e-cigarettes into the medical curriculum may improve students cessation outcomes and their
competencies in tobacco and e-cigarette cessation counseling.

Keywords : Electronic Nicotine Delivery Systems ; vaping ; medical students ; Health Knowledge, Attitudes, Practice

Resumi

Introduction : L'utilisation des cigarettes électroniques augmente dans le monde, surtout chez les adolescents et jeunes adultes. Les attitudes des
étudiants en médecine sont particuliéres et méritent d'étre étudiées.

Objectifs : Décrire les connaissances et attitudes des étudiants en médecine marocains vis-a-vis des cigarettes électroniques, estimer leur
prévalence et identifier les facteurs associés.

Méthodes : Etude transversale menée en 2020-2021 auprés de I'ensemble des étudiants de la Faculté de Médecine et de Pharmacie de Casablanca.
Résultats : Sur 491 participants, 'age moyen était de 21,0 £ 2,3 ans, avec un ratio femmes/hommes de 1,94. La prévalence de 'usage de la cigarette
électronique était de 20,2 % [16,6-23,7 %]. Les facteurs associés étaient le sexe masculin (p<0,001), le tabagisme (p<0,001), avoir un proche
utilisateur de cigarettes électroniques (p<0,001) ou de tabac (p<0,001). L'usage était lié a la perception qu’elles aident au sevrage (p=0,025), sont
plus efficaces que les substituts nicotiniques (p=0,009), contiennent moins de substances cancérigenes (p=0,025), sont moins nocives que le tabac
(p=0,009) et ont des conséquences moins graves (p=0,033).

Conclusion : intégration de cours sur les dangers des cigarettes électroniques dans le cursus médical pourrait améliorer les résultats du sevrage
chez les étudiants et leurs compétences en conseil tabagique.

Mots-clés : Systemes électroniques de délivrance de nicotine ; vapotage ; étudiants en médecine ; connaissances, attitudes et pratiques en santé.
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What is known ?

e Electronic cigarette use is increasing worldwide, including
in Morocco, particularly among adolescents and young
adults

e Data on the prevalence of electronic cigarette use among
Moroccan medical students remain limited

What this article adds ?

e Electronic cigarette use was common among medical
students in Casablanca

e Electronic cigarette use was significantly associated with
male sex, tobacco smoking, social exposure to electronic
cigarette or tobacco, and favorable beliefs regarding their
safety and effectiveness for smoking cessation

INTRODUCTION

Electronic cigarettes (ECIG) use prevalence has been
increasing rapidly worldwide in recent years, particularly
among adolescents and young adults(1). In fact, according
to the United States’(US) Centers for Disease Control and
Prevention (CDC), 4.5% of adults aged 18 and over were
current ECIG users in 2021, with e-cigarette use being
the highest among adults aged 18-24 (11.0%)(2). In the
U.S., ECIG sales increased from 15.7 million units to 22.9
million units between February 2020 and September
2023, representing an increase of 46.1%(3). In Morocco,
according to the results of the Mediterranean School
Survey Project on Alcohol and other Drugs (MEDSPAD)
in 2021, the lifetime prevalence of e-cigarette use was
12.5% among high-school students aged 15-17 years,
with a prevalence of 21.1% among boys and 5.2% among
girls. Data from this survey showed a higher prevalence
of e-cigarette use than tobacco use among Moroccan
high school students(4). On the other hand, the 2017
Stepwise National Survey on Common Risk Factors for
Noncommunicable Diseases reported a low prevalence
of e-cigarette use of 0.6% in the Moroccan population,
and of 1.12% among young adults aged 18 to 29(5).

ECIGs consist of a battery, an electric heater, and a liquid
that is heated to produce an aerosol that is inhaled by the
user. These liquids may contain nicotine, as well as at least
one solvent (usually propylene glycol and/or vegetable
glycerin) and flavorings(1). ECIGs can differ based on a
variety of features. There are electronic nicotine delivery
systems (ENDS) and electronic non-nicotine delivery
systems (ENNDS)(6). ECIGs appears to be harmful, in
short term, to multiple organ systems, including the
cardiovascular, pulmonary, neurological, and immune
systems. ECIGs use was reported to be associated with
increased heart rate and diastolic blood pressure,
increased asthma exacerbation, and chronic bronchitis
in short term (7-9). Moreover, there is substantial
evidence that ENDS can cause dependence or addiction
in non-smokers, and strong evidence that young non-
smokers who use ENDS are more likely than ENDS non-
users to initiate tobacco smoking and to become regular
smokers(10). Conversely, a recent systematic review

(2024) found that there is high-certainty evidence that
ENDS increase tobacco quit rates compared to nicotine
replacement therapy and there is moderate-certainty
evidence that ENDS increase tobacco quit rates compared
to ENNDS(11). A growing body of evidence suggests that
higher vaping frequency, longer duration of ECIG use,
use of nicotine-containing products, and higher e-liquid
nicotine concentrations are associated with greater
dependence levels(12,13). However, the current body of
evidence is limited, in terms of long-term effects on organ
systems(10,14). Similarly, there are no studies available
on the mid- and long-term carcinogenic effects(15).
Medical students' attitude toward e-cigarettes is likely
unique and may be important to explore, as they will be
involved in smoking and vaping cessation promotion as
part of the preventive healthcare program in the future.
Therefore, due to their young age, medical students
may have had close contact with vaping friends but also
with friends who smoked tobacco. In fact, having three
or more close friends who smoked any tobacco product
was reported to be a reinforcing factor for e-cigarette
initiation(16). However, due to their health education,
they may be less likely to be e-cigarette users than their
non-medical peers. As in a Chinese study conducted in
2021, the prevalence of e-cigarettes use was significantly
higher among non-medical students than medical
students(17). To our knowledge, no Moroccan study
exploring vaping among medical students has been
published. Therefore, the objectives of this study were
to describe Moroccan medical students' knowledge of
and attitudes toward electronic cigarettes, to estimate
the prevalence of e-cigarette use among them, and to
identify factors associated with this practice.

MEeTHODS

A cross-sectional study was carried out at the Faculty of
Medicine and Pharmacy of Casablanca (FMPC)

All medical students enrolled at the FMPC from the first
to the sixth year during the 2020-2021 academic year
were included. A non-probability convenience sampling
method was used. The sample size was calculated
assuming an expected prevalence of lifetime e-cigarette
use of 50%, a 5% alpha risk, and a 5% precision, based
on a finite population of 2,811 medical students enrolled
during the 2019-2020 academic year. The minimum
required sample size was therefore 338 students. Sample
size estimation was performed using Epilnfo software
(version 7.2.4.0).

Data were collected using a pre-tested, self-administered
guestionnaire. The pre-test was conducted on 20 students
of the Faculty of Dentistry to check the understanding of
the questions and to estimate the response time. Given
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the epidemic context related to COVID-19, the link of the
Google Forms questionnaire was shared online on the
social platforms of FMPC medical students (WhatsApp
groups). Data collection was conducted from August
2020 to April 2021.

The first section of the questionnaire collected
sociodemographic information, including sex, year
of study, and whether participants had a family
member or close friend who smoked tobacco or used
e-cigarettes. The second section assessed participants'
knowledge of e-cigarettes, including their recognition as
rechargeable battery-powered devices, their perceived
cost and addictive potential compared with conventional
cigarettes, and awareness of regulations governing
e-cigarette use. The third section explored attitudes
toward e-cigarettes, including perceptions of their role
as a smoking cessation aid, their health effects, and
opinions regarding the regulation of e-cigarette use. The
final section assessed lifetime e-cigarette use, tobacco
smoking, and characteristics of e-cigarette use. Lifetime
e-cigarette use was defined as having used an e-cigarette
at least once and included current users, former users,
and individuals who had only experimented with vaping
once or twice.

SPSS IBM Version 16 software was used for data analysis.
Categorical variables were described using frequencies and
percentages, and quantitative variables using means and
standard deviations. The chi-square test of independence
was used to study associations between categorical
variables. The significance level was set at 0.05.

Participants were informed of the purpose of the survey
through an introductory section at the beginning of the
qguestionnaire. Informed consent for participation and
publication of data was obtained through a mandatory
question in Google Forms prior to participation.
Anonymity and confidentiality of the collected data were
ensured.

ChatGPT (OpenAl) was used solely to assist with language
editing, grammar correction, and improvement of the
manuscript's readability. It was not used for the study
design, data analysis, interpretation of findings, or any
other scientific aspect of the research. The authors
reviewed and edited the output as necessary and take
full responsibility for the final content of the manuscript.

REsuLTs

Of the 491 medical students who participated in our
study, the mean age was 21.0+2.3 years, with extremes
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ranging from 17 to 30 years. The female/male ratio
was 1.94. First and sixth year students were the most
represented.

Of the students surveyed, 69.7% reported having a
family member or close friend who smoked conventional
cigarettes and 66.8% had a family member or close friend
who used e-cigarettes (Table 1).

Table 1. Sociodemographic and personal characteristics of medical
students (n=491)

Characteristics Total Electronic p-value
n (%) cigarette
use
n (%)
Sex Male 167 (34.0) 68(40.7) <0.001

Female 324 (66.0) 31 (9.6)
Year of study First 101 (20.6) 20(19.8) <0.001
Second 87 (17.7) 11 (12.6)
Third 68(13.8) 8(11.8)
Fourth 77(15.7) 8(10.4)
Fifth 64 (13.0) 30 (46.9)
Sixth 94 (19.1) 22 (23.4)
100 (20.4) 74 (74.0) <0.001
No 391(79.6) 25 (6.4)
342 (69.7) 87(25.4) <0.001

No 149 (30.3) 12 (8.1)

Tobacco smoking Yes

Family member/ Yes
close friend smoking
conventional cigarettes
Family member/ Yes
close friend a user of
e-cigarettes

328(66.8) 90 (27.4) <0.001
No 163 (33.2) 9 (5.6)

Medical students' knowledge about e-cigarette

Almost all participants (96.3%) had heard of e-cigarettes.
The majority of students knew that e-cigarette is a
reusable device (83.9%) and that it is the secondary source
of nicotine exposure (73.9%). More than two-thirds of
students (70.5%) were unaware of the existence of a
system to regulate the use of e-cigarettes (Table 2).

Table 2. Medical students' knowledge about electronic cigarettes
(n=491)

True (%) False (%) Don’t
know (%)
E-cigarettes are the secondary 363 (73.9)* 38 (7.7) 90 (18.4)

source of nicotine exposure

E-cigarettes are more addictive 114 (23.2) 208 (42.4)* 169 (34.4)
than tobacco products

(cigarettes, pipes, cigars, chicha/

hookah, etc. ...)

In general, the overall cost of 258 (52.5)* 148 (30.1) 85 (17.4)
e-cigarettes is lower than that

of tobacco cigarettes

E-cigarettes are battery-
powered devices that do not
burn tobacco

297 (60.5)* 59(12.0) 135(27.5)

All Moroccan consumers
must provide proof of age to
purchase e-cigarettes

124 (25.3)* 179 (36.5) 188 (38.2)

Regulatory systems have been 145 (29.5)* 83 (16.9) 263 (53.6)
put in place to restrict the use

of e-cigarettes

E-cigarettes are reusable 412 (83.9)* 2(0.4) 77 (15.7)

*Correct response
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On medical students' attitudes toward e-cigarettes as a
smoking cessation aid, more than half of them (55.7%)
agreed that e-cigarettes are an effective way to quit
smoking, and 29.4% agreed that e-cigarettes are more
effective at quitting smoking than nicotine replacement
therapy products. Regarding the health risks of
e-cigarette use, almost all participants (92.3%) disagreed

Table 3. Medical students' attitudes toward electronic cigarettes

that e-cigarettes contain no carcinogens. The majority of
students agreed that vaping is less harmful than tobacco
smoking (73.5%), and that the health consequences of
vaping were less severe than those of tobacco smoking
(70.0%). On the subject of regulating e-cigarette
consumption, almost all medical students agreed that
e-cigarettes should not be sold to minors (95.3%), and
that e-cigarette advertising should be banned from radio
and television (92.1%) (Table 3).

Total n (%) Electronic cigarette p-value
use n (%)

E-cigarettes are an effective way to quit smoking (n=483)

Agree 269 (55.7) 65 (24.2) 0.025*
Disagree 214 (44.3) 34 (15.9)

E-cigarettes are more effective at quitting smoking than nicotine replacement therapy Agree 144 (29.4) 39(27.1) 0.009**

ACERES(ELE) Disagree 345 (70.6) 58 (16.8)

Vaping is less harmful than smoking tobacco (n=491) Agree 361 (73.5) 83(23.0) 0.009**
Disagree 130 (26.5) 16 (12.3)

The consequences of vaping are less serious than those of tobacco smoking (n=490) Agree 343 (70.0) 78(22.7) 0.033*
Disagree 147 (30.0) 21 (14.3)

Passive vaping can damage people’s health (n=476) Agree 427 (89.7) 68(15.9) 0.001***
Disagree 49 (10.3) 17 (34.7)

E-cigarettes contain no cancer-causing agents (n=491) Agree 38 (7.7) 13 (34.2) 0.025*
Disagree 453(92.3) 86 (19.0)

E-cigarette advertising should be banned from radio and television (n=491) Agree 452 (92.1) 88(19.5) 0.192
Disagree 39 (7.9) 11 (28.2)

E-cigarettes should be taxed in the same way as tobacco products (n=491) Agree 349 (71.1) 76(21.8) 0.162
Disagree 142 (28.9) 23 (16.2)

E-cigarettes should be subject to the same national regulations as tobacco products Agree 404 (82.4) 84 (20.8) 0.482

(n=490)

*p<0,05; **p <0,01; ***p< 0,001

Among our participants, 100 medical students (20.4%)
had smoked tobacco in at least one form (cigarette, cigar,
shisha or hookah, etc.). Of the latter, 27 students (27.0%)
reported using e-cigarettes as a smoking cessation aid. The
results of this quitting attempt were mainly a complete
cessation of smoking for 63.5% of them, while 25.0% did
not change their smoking habits.

Ninety-nine medical students had used e-cigarette at
least once, corresponding to a prevalence of 20.2%
with a 95% confidence intervalle of [16.6% ; 23.7%].
Of the latter, 75.8% (n=75) had used them in the past
12 months. More than half of e-cigarette users (55.6%)
reported using them rarely, and almost a quarter (21.2%)
said they used them daily. Among e-cigarette users,
74 students out of 99 (74.7%) had also been a tobacco
smoker and 25.3% had never smoked tobacco products.
The majority of e-cigarette users (85.9%) preferred to use
it alone and not in combination with other products, and

(36.4%) were using it in combination with conventional
cigarettes. Among e-cigarette users, 85.9% said they
started using e-cigarettes out of curiosity. Other reported
reasons included bordom (34.3%), and imitation of others
(21.2%) (Table 4). A quarter (26.3%) of e-cigarette users
affirmed started vaping in order to quit smoking. Half of
e-cigarette users (49.5%) said they have tried to quit. Of
these, 67.3% were able to do so successfully. Difficulty
in quitting e-cigarettes was reported by 46 of them. This
difficulty was mainly linked to dependence or addiction
for 50.0% of the students, and to a lack of determination
for 17.4% of them.

Being a male (p<0.001), smoking tobacco (p<0.001), having
a family member or close friend who uses e-cigarettes
(p<0.001), and having a family member or close friend a
user of traditional cigarettes (p<0.001) were significantly
associated with e-cigarette use among medical students
(Table 1).
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The proportion of e-cigarette users was significantly higher
among medical students who believed that e-cigarettes
are an effective way to quit smoking (p=0.025) and
that e-cigarettes are more effective at quitting smoking
than nicotine replacement therapy products (p=0.009).
E-cigarette use was significantly associated with beliefs
thatvapingis less harmful than smoking tobacco (p=0.009),
that the consequences of vaping are less serious than
those of smoking tobacco (p=0.033), and that e-cigarettes
do not contain carcinogens (p=0.025). The proportion of
e-cigarette users was significantly higher among medical
students who disagreed that passive vaping can harm
people's health (p=0.001) (Table 3).

Table 4. Characteristics of electronic cigarette use among medical
students (n=99)

Characteristics of n (%)
e-cigarette use
Frequency of electronic Rarely 55 (55.6)
cigarette use
Once in a while 10 (10.1)
Several times a week 10 (10.1)
Every day 21(21.2)
Previously smoked Yes 74 (74.7)
tobacco products
Never 25 (25.3)
Usage of e-cigarettes Used alone 85 (85.9)
Combined with traditional 36 (36.4)

cigarettes
Combined with chicha/ hookah 16 (16.2)

Combined with another product 11 (11.1)

Reasons for starting Curiosity 85 (85.9)

e-cigarette use
Imitation of others 21(21.2)
Feeling grown-up 14 (14.1)
Boredom 34 (34.3)
For no apparent reason 48 (48.5)
To defy a prohibition 16 (16.2)
Other 18 (18.2)

Discussion

To our knowledge, this study is the first Moroccan study
to examine the perception of e-cigarette and e-cigarette
use prevalence among medical students. Electronic
cigarette use was common among our participants and
was significantly associated with male gender, tobacco
smoking, social exposure to smokers or vapers, and
favorable beliefs regarding their safety and effectiveness
for smoking cessation. Our study has therefore some
limitations. First, we adopted a convenience sampling
approach, which may have introduced selection bias and
limits the generalizability of the findings to all Moroccan
medical students. The exceptional constraints imposed by
the COVID-19 pandemic prevented the use of probability-
based sampling methods. Secondly, the reliance on self-
reported data may have led to social desirability bias and
potential misclassification of students regarding their
vaping behavior.

Lyazidi & al. E-Cigarette Use Among Moroccan Medical Students

The prevalence of lifetime e-cigarette use found among
medical studentsinourstudywas 20.2%, witha prevalence
of daily use of 4.3%. Similar results were reported by
an ltalian study (2017-2018) with 24.6% of healthcare
students had already tried e-cigarettes(18). Similarly, the
prevalence of e-cigarette use among medical students
in Saudi Arabia ranged from 10.6% to 27.7%, according
to a systematic review of articles published in Saudi
Arabia between 2010 and 2020(19). However, a higher
prevalence of 32.4% was reported in a study of Saudi
and Bahraini (2022)(20). While a Brazilian study (2016-
2018) reported a lower prevalence of experimentation
with and current use of e-cigarettes of 13.1% and 2.3%
respectively(21) . Much lower prevalences were reported
by two studies ; a Pakistani study (2016), with 6.2% of
medical students reporting having used e-cigarettes, of
whom 1.2% reporting daily use, and a Malaysian study
(2021) reporting a prevalence of lifetime use of 6.4%
among a private medical university students (22,23).
These differences may be due to differences relating to
e-cigarette advertising, sales, accessibility, importation
taxes but also socioeconomic level of countries. In
addition, ahigher prevalence of vapingamongadolescents
has been reported to be associated with higher tobacco
taxes in some countries(24). Observed differences could
also be explained by differences in study methodology
and study period. Various regulatory approaches to the
use of e-cigarettes have been implemented in different
countries in recent years. In Morocco, the Finance law
project for 2024 called for an increase in the importation
duty rate applicable to disposable electronic cigarettes
from 2.5% to 40%(25).

Regarding their attitude toward ECIG as a smoking
cessation aid, 55.7% of our participants agreed that ECIG
are an effective way to quit smoking. A lower proportion
was reported by a multinational study among medical
students and physicians-in-training, with 32.4% of them
endorsing e-cigarettes to quit smoking(26). A much lower
proportion was reported in the Saudi-Bahraini study,
with 23.9% of medical students believing that ECIG
are a helpful tool for smoking cessation(20). A Chinese
systematic review (2024) reported that ECIG were more
effective than no treatment in encouraging tobacco
smoking abstinence(27). Otherrecents systematicreviews
concluded that there is a high certainty that nicotine
ECIG are more effective than conventional nicotine
replacement or behavioral smoking cessation therapies
(11,28). However, other systematic reviews reported
inconclusive results or low to moderate certainty evidence
regarding their effectiveness(29,30). Therefore, ECIGs
are not currently approved as a smoking cessation aid. A
Tunisian study conducted among physicians reported that
the recommendation of ECIGs as a smoking cessation tool
was negatively associated with training in addictology (p
= 0.027)(31), highlighting the importance of adequate
training in shaping appropriate attitudes toward smoking
cessation counselling. In our study, 73.5% of students
agreed that vaping is less harmful than tobacco smoking,
a proportion substantially higher than those reported in
Poland (38%), Saudi Arabia (30.8%), and a multinational
study (27.4%) (26,32,33). Current evidence suggests that
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ECIG may be a healthier alternative to cigarette smoking
for periodontal health(34). However their effects on many
important health outcomes compared to traditional
cigarettes are uncertain(10). In our study, only a small
proportion of medical students (10.3%) disagreed that
passive vaping can damage people’s health. In contrast,
more than a third of trainees in the multinational study
did not acknowledge the risks of passive exposure to
e-cigarette (42.9%)(26). Therefore, it was reported that
with prolonged exposure and close proximity to active
vapers, passive vapers may be at risk for potential health
effects of harmful e-cigarette chemicals(35). In our study,
the majority of ECIG users (85.9%) said they started using
it out of curiosity. Similarly, curiosity was the major
reason for e-cigarette experimentation reported by the
Brazilian study(21). Whereas the Saudi-Bahraini study
reported that 41.1% of students smoked e-cigarettes
because they thought they were less harmful and 24.3%
smoked e-cigarettes to try something new(20).

In our study, ECIG use was significantly higher among
male compared to female medical students. Similar
findings were reported in the litterature (16,19,20,22). In
fact, Stanton et al. recently suggested that male gender
is a significant predictor of e-cigarette prior initiation
and initiation with progression(36). Tobacco smoking
was significantly associated with ECIG use in our study.
Comparable results were reported by the Saudi-Bahraini
study and the Pakistani study(20,22). Having a family
member or a close friend who uses e-cigarettes or
traditional cigarettes was significantly associated with
ECIG use in our study, consistent with findings in the
littérature (16,21). The influence of social networks on
substance use behaviors has been consistently reported
in the literature. A recent meta-analysis showed that
peer influence is a significant predictor of substance use
initiation and maintenance, highlighting the role of social
environments in shaping risky health behaviors(37).

ConcLusion

Electronic cigarette use was common among our
participants and was significantly associated with male
gender, tobacco smoking, social exposure to smokers
or vapers, and favorable beliefs regarding their safety
and effectiveness for smoking cessation. In the light of
this findings we suggest introducing a specific course in
the medical school curriculum on dangers of vaping and
vaping cessation techniques. This could have multiple
benefits ; helping vaping students to quit, preventing
non-users from vaping initiation, but also properly
preparing them for their future task of providing tobacco
and electronic cigarette cessation counseling.
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