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ABSTRACT
INTRODUCTION  Adolescence is a period for
psychoactive substances, including electronic cigarettes (e-cigarettes). This

critical experimentation with
study aimed to assess the prevalence of e-cigarette use among high school
students in Paris and to explore adolescents’ motivations for use and their
perceptions of its effects.

METHODS This cross-sectional study, based on self-reported data collected through
an online questionnaire, was conducted between January and April 2021 among
students from six educational institutions in the Paris region. The anonymized
survey collected demographic and health data, information on tobacco and
e-cigarette use behaviors, and perceptions and motivations related to e-cigarette
use. Associations between the social environment and tobacco and e-cigarette
experimentation were evaluated using prevalence ratios, crude odds ratios
(ORs), and adjusted ORs (AORs), with 95% confidence intervals (Cls).

RESULTS A total of 1187 students participated (median age: 17 years; 55.5% male).
E-cigarette experimentation was reported by 46.8%, current use by 18.9%, and
daily use by 8.6%. The mean age at e-cigarette initiation was 14.9+1.9 years.
Dual experimentation with tobacco and e-cigarettes was observed in 39.2% of
participants, while 5.2% reported exclusive e-cigarette use. Curiosity was the
most frequently reported motivation for e-cigarette ever users (91.4%), followed
by flavor variety (75.0%), and the ability to use e-cigarettes at home without
tobacco odor (63.6%). Exposure to e-cigarette use among friends was strongly
associated with e-cigarette experimentation (AOR=3.68; 95% CI: 2.88-4.73).
Notably, 23.4% of all respondents and 12.3% of e-cigarette ever users were
unaware whether e-liquids contained nicotine. Most e-cigarette users expressed
concerns about lung health (85.2%) and addiction risk (75.5%).

CONCLUSIONS E-cigarette use is prevalent among adolescents in the Paris region and
is driven by curiosity, sensory appeal, and social influences. Additional studies,
particularly longitudinal cohort studies, are needed to provide evidence-based
information on tobacco and e-cigarette use trajectories among adolescents.
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INTRODUCTION

Adolescence represents a critical period for experimentation with psychoactive
substances, including tobacco. In France, in 2024, 30.6% of high school students
reported having tried tobacco at least once in their lifetime, 13.5% reported
smoking in the previous 30 days, and 5.6% reported daily smoking'. While
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tobacco experimentation and cigarette smoking
have declined in recent years among French
adolescents, the use of electronic cigarettes (e-cig-
arettes) has increased'. Indeed, in 2024, 46.0%
of French high school students reported having
experimented with e-cigarettes, and 25.3% reported
use within the previous 30 days'. In a meta-analysis
of 40 studies among students (secondary school,
high school, or university), the worldwide preva-
lence of e-cigarette ever use was estimated at 22.7%,
and current use at 13.0%”.

E-cigarettes, which rapidly emerged as a new
consumer product in the early 2010s, are battery-
operated devices that generate an aerosol from
a liquid solution (e-liquid) typically composed
of propylene glycol or vegetable glycerin, flavor-
ings, and, optionally, nicotine, with concentrations
limited to 20 mg/mL™" in Europe®*. A wide range
of e-cigarette devices exists, including BOX devices
(square or rectangular vaporizers that can hold one
or more rechargeable batteries, generally high-pow-
ered and customizable), portable-on-demand (POD)
devices (compact systems in which a replaceable
cartridge, referred to as a pod, containing the
e-liquid and heating coil is attached to a small
battery unit by a snap-fit or magnetic connection),
and TUBE or pen-style devices. Compared with
adults, adolescents often prefer POD systems such
as Puff Bar and JUUL because they are discreet,
easy to use, and available in appealing flavors, while
also delivering relatively high nicotine concentra-
tions®®. Furthermore, adolescents’ motivations for
e-cigarette use may differ from those of adults, who
primarily cite smoking cessation, whereas adoles-
cents more often report curiosity, appealing flavors,
or performing vaping tricks™'’.

Although e-cigarettes have been proposed as a
potential harm-reduction or smoking cessation tool,
their benefit-risk balance remains debated. Nicotine
exposure and the potential for nicotine addiction,
especially from products marketed as nicotine-free but
sometimes containing trace amounts, raise concerns
aboutthe development of dependence and the possible
progression to tobacco smoking''. In addition, the
pulmonary effects of inhaling heated propylene glycol,
vegetable glycerin, and a wide range of largely
unregulated flavorings remain uncertain, as these
substances may degrade into irritant or carcinogenic

12,13

. Moreover, the 2019 outbreak of
e-cigarette or vaping product use-associated lung
injury (EVALI) in the United States was linked to

additives such as vitamin E acetate'®. Various adverse

compounds

effects, including cough, throat or mouth irritation,
headaches, and nausea, have also been reported'.
In addition, respiratory symptoms such as asthma
and chronic bronchitis have been observed in France
among exclusive e-cigarette users, independently of
conventional smoking and cannabis use'®. Given the
increasing use of e-cigarettes among adolescents and
the concerns regarding their potential health risks,
the present study aimed to assess the prevalence of
e-cigarette use among high school students in Paris
and to particularly explore adolescents’ motivations for
e-cigarette use and their perceptions of its effects.

METHODS

Study design and population

This was a descriptive, cross-sectional
based on self-reported data via an online ques-

study,

tionnaire, conducted among students enrolled in
six educational institutions in the Paris region,
including general, technological, and vocational
high schools

ship training centers (centres de formation des

(lycées), as well as apprentice-

apprentis). Data collection took place between
22 January and 1 April 2021. Authorization
to distribute the questionnaire to students was
obtained from the administrations of the par-
ticipating schools and, for private institutions,
from parent association representatives. The study
received ethical approval from the Research Ethics
Committee of Université Paris Cité (N° 2020-92,
on 15 December 2000), in accordance with the
requirements of the Jardé Act. A data privacy
declaration was submitted to the French Data
Protection Authority (Commission Nationale de
I'Informatique et des Libertés) on 6 January
2021.
participants at the beginning of the questionnaire.

Informed consent was obtained from all

Questionnaire

The anonymized questionnaire was developed using
the online survey platform LimeSurvey. The survey
link was distributed to students by participating
institutions via email or through their online
learning platforms.
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The self-administered questionnaire comprised
35 questions organized into five sections. 1)
Demographic and medical characteristics, including
age, self-declared sex, type of educational insti-
tution (general, technological, or vocational high
schools [/ycées|, and apprenticeship training centers
[centres de formation des apprentis]), and the
existence of health problems, assessed by the
question: ‘Do you have one or more health
problems requiring regular medical treatment
or follow-up? (yes, no), and categorized as
‘no reported health problem’ including asthma,
psychiatric condition, or other health problem;
2) Tobacco-related variables. Experimentation was
defined as at least one lifetime use. Current use
included daily use (use at least once per day during
the previous 30 days) and occasional use (non-daily
use), with daily users considered a subgroup of
current users. For tobacco use, variables included
lifetime smoking (at least one cigarette), current
smoking status (daily or occasional smoking during
the previous 30 days), age at first cigarette, age at
initiation of daily smoking, desire to quit smoking
and attempts to quit during the previous 12 months,
smoking among family members and friends, and
heated tobacco use and knowledge; 3) E-cigarette
use, including lifetime experimentation, current use
(daily or occasional use at the time of the survey),
and daily use (at least once per day during the
previous 30 days). As the questionnaire did not
capture detailed frequency among non-daily users,
occasional users could not be further categorized
according to vaping frequency. Additional e-ciga-
rette-related variables included age at first use
(in years), device ownership (yes, no), preferred
device type (BOX, POD, TUBE, or no preference),
use of nicotine-containing e-liquids, and e-ciga-
rette use among family members and friends (yes,
no); 4) Perceptions of e-cigarettes, assessed using
binary agree/disagree responses, for items covering
perceived harmfulness compared with conventional
cigarettes, perceived nicotine content, addiction
potential, financial burden, appealing smell and
flavor, anxiety-reducing effects, and the discreetness
and lightweight nature of e-cigarettes. This section
was not administered to participants who had never
used e-cigarettes; and 5) Motivations for e-ciga-
rette use, assessed using binary agree/disagree

responses, for items including curiosity, trendiness,
intention to stop or reduce tobacco consumption,
saving money compared with conventional ciga-
rettes, practical considerations such as more discreet
use, stress reduction, sensory appeal, passing time
when bored, social influence, and perceived absence
of addiction risk. This section was administered to
all participants, including non-users.

Statistical analysis

Continuous variables were summarized using
means*standard deviations (SDs), medians, and
ranges. Categorical variables were presented as
frequencies and percentages. Group comparisons
were performed using the chi-squared test or
Fisher’s exact test when expected cell counts were
<5. Prevalence ratios (PRs) and crude odds ratios
(ORs) with their corresponding 95% confidence
intervals (Cls) were calculated. In addition, to
further explore associations while accounting for
potential confounding, logistic regression analyses
were performed. Adjusted ORs (AORs) and their
95% CIs were estimated after adjustment for
age, sex, school type, and health status, which
were considered potential confounding variables.
Two-sided p<0.05 were considered statistically
significant. All statistical analyses were performed
using R software, version 4.0.5 (R Foundation for

Statistical Computing, Vienna, Austria).

RESULTS

Study population characteristics

A total of 1187 completed questionnaires were
collected between 22 January and 1 April 2021, from
students enrolled in six educational institutions in
the Paris region, with a mean response rate of 17.9%,
ranging from 10.4% to 25.9% across institutions.
Participants were predominantly male (659/1187;
55.5%), with a median age of 17 years, and most were
enrolled in general high school education (799/1187;
67.3%) (Table 1). Overall, 113 respondents (9.5%)
reported at least one health condition, including
asthma (43/1187; 3.6%) and psychiatric conditions,
mainly depression (17/1187;1.4%).

Tobacco use
Overall, 517 students (43.6%) reported having ever
used conventional cigarettes, with a mean age
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at initiation of 14.2+1.9 years. Current tobacco
use was reported by 277 participants (23.3%),
including 149 (12.6% of the total sample) who
reported daily smoking. The mean age at transition
to daily smoking was 15.6+1.7 years. Among the
277 current smokers, 214 (77.3%) had considered
quitting, and 143 (51.6%) had attempted to quit
during the previous 12 months. Heated tobacco
products had been used at least once by 117 of the
1187 respondents (9.9%), while 530 respondents
(44.7%) reported being unaware of these products.
Among the 117 students who had used heated
tobacco, 98 (83.8%) had also experimented with
e-cigarettes.

Electronic cigarette use

A total of 555 students (46.8%) reported having
ever used an e-cigarette, with a mean age at
initiation of 14.9+1.9 years. Exclusive experi-
mentation with e-cigarettes was reported by 90
respondents (7.6% of the total sample), while 465
(39.2%) reported dual experimentation with both
conventional cigarettes and e-cigarettes. Among
the 555 e-cigarette users, 351 (63.2%) did not
own their own device and reported borrowing
one. Current and daily e-cigarette use were
reported by 224 (18.9%) and 102 (8.6%) of the
1187 respondents, respectively, while 62 respond-
ents (5.2%) reported exclusive current e-cigarette
use. Among the 224 current e-cigarette users,
BOX models were the most commonly used
device type (n=92; 41.1%) (Figure 1). E-ciga-
rette ever users (n=555) and individuals who
had never experimented with e-cigarettes (n=632)
did not differ significantly by sex (p=0.16), but
users were older (median age: 17 versus 16 years;
p<0.05). Users were also less likely to be enrolled
in general high school education (335/555
[60.4%] versus 464/632 [73.4%]; p<0.01) and
more likely to attend vocational schools (209/555
[37.7%] versus 150/632 [23.7%]; p<0.01).

Dual use of tobacco and electronic cigarettes

Overall, 465 respondents (39.2%) reported having
experimented with both tobacco and e-cigarettes.
Among these dual experimenters, 79 (17.0%)
180

initiated e-cigarette use before tobacco,

Table 1. Population characteristics and tobacco-
related behaviors of adolescents included in a
cross-sectional study conducted in six educational
institutions in the Paris region, France, 2021
(N=1187)

Sex Male 659 (55.5)
Female 528 (44.5)
Age (years) <14 12 (1.0)
15 208 (17.5)
16 337 (28.4)
17 399 (33.6)
18 113 (9.5)
19 59 (5.0)
>20 59 (5.0)
Mean£SD 16.7£1.3
Median (range) 17 (14-20)
School type General high school 799 (67.3)
Vocational high school 359 (30.2)
Other 29 (2.4)
Health status At least one reported 113 (9.5)
health problem
Asthma 43 (3.6)
Psychiatric condition 17 (1.4)
(mainly depression)
Tobacco use Ever use of cigarettes 517 (43.6)
Current tobacco use 277 (23.3)
Daily tobacco use 149 (12.6)
Heated tobacco Ever use of heated 117 (9.9)
product use tobacco products
Do not know about 530 (44.7)
heated tobacco products
Electronic cigarette Ever use of electronic 555 (46.8)
use cigarettes
Exclusive experimentation 90 (7.6)
of electronic cigarettes
Dual experimentation 465 (39.2)
(tobacco and electronic
cigarettes)
Current use of electronic 224 (18.9)
cigarettes
Daily use of electronic 102 (8.6)
cigarettes
Do not know whether 278 (23.4)

e-liquids contain nicotine

(38.7%) initiated both in the same year, and 204
(43.9%) initiated e-cigarette use after tobacco. The
mean interval between initiation of the two products
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Figure 1. Preferred type (%) of electronic cigarette device among current users in a cross-sectional study
of adolescents from six educational institutions in the Paris region, France, 2021 (N=1187; current users

N=224)
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was 0.6 years. Regarding current use patterns, 62
of the 1187 respondents (5.2%) reported exclusive
e-cigarette use, 115 (9.7%) exclusive tobacco use,
and 162 (13.6%) were dual users, concurrently
using both products.

Influence of social environment

Exposure to smoking or vaping within the social
environment was significantly associated with both
tobacco and e-cigarette experimentation, and these
associations remained significant after adjustment
for age, sex, school type, and health status. The
strongest associations were observed for peer
exposures. Adolescents with friends who smoked
had nearly three times the prevalence of tobacco
experimentation (PR=2.78; 95% CI: 2.32-3.32)
and more than five-fold higher adjusted odds
of experimentation (AOR=5.26; 95% CI: 4.02-
6.94) compared to those without smoking friends.
Similar associations were observed for e-cigarette
experimentation (PR=2.71; 95% CI: 2.30-3.21;

19.6
POD TUBE
(n=58) (n=44)

AOR=5.46; 95% CI: 4.20-7.13). Detailed PRs, ORs,
and AORs for all social environment variables are
presented in Table 2.

Current versus former e-cigarette users

Among the 555 adolescents who had ever experi-
mented with e-cigarettes, 331 (59.6%) were former
users and 224 (40.4%) were current users. In
univariable analyses, exposure to smoking among
friends was associated with current use (OR=2.61;
95% CI: 1.66-4.22; p<0.001), as was exposure to
vaping among friends (OR=4.16; 95% CI. 2.78-
6.33; p<0.001). In contrast, no significant associ-
ations were observed for smoking among family
members (OR=1.14; 95% CI: 0.81-1.61; p=0.44) or
vaping among family members (OR=0.87; 95% CI:
0.57-1.32; p=0.59). After adjustment for age, sex,
school type, health status, and social environment
variables, exposure to friends who used e-cigarettes
remained independently associated with current use
(AOR=3.98; 95% CI: 2.56-6.32; p<0.001).
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Table 2. Associations of exposure to smoking and vaping within the social environment with tobacco
and e-cigarette experimentation among adolescents included in a cross-sectional study conducted in six
educational institutions in the Paris region, France, 2021 (N=1187)

Tobacco

E-cigarette

PR (95% Cl) OR (95% Cl) | AOR (95% Cl) | PR (95% Cl) OR (95% Cl) | AOR (95% Cl)

1.53 (1.35-1.74)
2.78 (2.32-3.32)
1.34 (1.16-1.55)
1.71 (1.49-1.96)

2.21 (1.74-2.80)
5.42 (4.18-7.07)
1.76 (1.30-2.38)
2.58 (2.04-3.27)

Family smoking
Friends smoking
Family vaping

Friends vaping

2.07 (1.61-2.66)
5.26 (4.02-6.94)
1.58 (1.15-2.17)
2.67 (2.08-3.43)

1.43 (1.27-1.61)
2.71 (2.30-3.21)
1.29 (1.13-1.48)
1.97 (1.72-2.25)

2.02 (1.60-2.57)
5.75 (4.45-7.47)
1.69 (1.25-2.29)
3.58 (2.82-4.56)

1.94 (1.52-2.48)
5.46 (4.20-7.13)
1.59 (1.16-2.18)
3.68 (2.88-4.73)

AOR: adjusted odds ratio. Adjusted for age, sex, school type, and health status. PR: prevalence ratio.

Perceptions of electronic cigarettes

Of the 1187 respondents, 278 (23.4%) did not
know whether e-liquids contained nicotine; this
proportion remained notable among e-cigarette
ever users (68/555; 12.3%). Most respondents
perceived e-cigarettes as less harmful (541/1187;
45.6%) or equally harmful (449/1187; 37.8%)
compared with conventional cigarettes, while 68
(5.7%) considered them more harmful. Figure
2 illustrates the perceived positive and negative
effects reported by e-cigarette ever users (n=555).
Positive perceptions of e-cigarettes were mainly
related to sensory attributes, including a less
bothersome smell than conventional cigarettes
(518/555; 93.3%) and pleasant taste (516/555;
93.0%), as well as varied design (514/555; 92.6%)
and enjoyable vapor experience (489/555; 88.1%).
Negative perceptions included concerns about lung
health (473/555; 85.2%), general health (468/555;
84.3%), lack of reliable information (467/555;
84.1%), expense (420/555; 75.7%), and addiction
risk (419/555; 75.5%). A total of 332 respond-
ents (59.8%) perceived a risk of transitioning to
conventional cigarette use. Physical side effects such
as dry mouth (216/555; 38.9%), cough (181/555;
32.6%), and throat irritation (137/555; 24.7%) were
reported, along with practical inconvenience such as
frequent charging (299/555; 53.9%).

Motivations for electronic cigarette use

The levels of agreement with statements regarding
motivations for e-cigarette use, stratified by e-
cigarette use status (ever use, current use, and
daily use), are presented in Table 3. Although these
questions were administered to all participants, only

responses from adolescents who had used e-ciga-
rettes are reported.

DISCUSSION

This cross-sectional study, conducted among 1187
high school students in the Paris region, revealed
a high prevalence of e-cigarette experimenta-
tion, current use, and daily use. These findings
are consistent with recent French national data
reporting similar patterns of e-cigarette experimen-
tation, current use, and daily use among high school
students'. The mean age of e-cigarette initiation in
our study was slightly higher than the mean age for
tobacco initiation. This temporal pattern, combined
with the finding that nearly one out of 5 dual
experimenters tried e-cigarettes before conventional
cigarettes, raises questions about the sequencing of
product use. These observations are in line with
data analyzed in a meta-analysis, which found that
e-cigarette use is associated with increased odds
of subsequent cigarette smoking initiation among
adolescents and young adults'’.

Our study also identified distinct motivational
profiles that varied according to the frequency
of e-cigarette use. Curiosity was the predomi-
nant motivation among ever users, consistent with
previous research highlighting curiosity and the
urge to try something new as key drivers of
adolescent e-cigarette initiation'®. However, among
daily users, curiosity was less prominent, with more
functional motivations predominating, particularly
the ability to use e-cigarettes at home without
tobacco odor and the availability of a variety of
flavors. This shift from curiosity to more practical
motivations, suggests that, as use becomes more

Tob. Prev. Cessation 2026;12(July):49
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Figure 2. Agreement (%) with statements regarding perceived positive and negative effects of electronic
cigarettes among ever users in a cross-sectional study of adolescents from six educational institutions in
the Paris region, France, 2021 (N=1187; ever users N=555)

Perceived positive effects of e-cigarettes

Smell is less bothersome than that of conventional cigarettes
Pleasant taste

Designs are varied and constantly evolving

Vapor produced is pleasant or fun

Does not leave smell on clothes

Light in weight

Discreet

Allows "smoking" indoors

Allows "smoking" without bothering others

Allows you to enjoy the company of smokers without smoking "real" cigarettes
Gives you good breath

Allows you to feel good

1 O3 .3
. 3.0

Allows you to feel less stressed

Allows you to control or reduce your anger

Bad for the lungs

Bad for the health

Little reliable information available about e-cigarettes
Expensive

Risk of addiction

Risk of switching to conventional cigarettes afterwards
Need to constantly charge the e-cigarette

Less hygienic than traditional cigarettes

Heavy

Causes dry mouth

May attract attention
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Has no effect

Makes you cough
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I 34.6
I 34.2
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Causes throat irritation

regular, sensory and environmental factors increas-
ingly contribute to maintaining e-cigarette use.
Flavor variety (e.g. fruit and mint), which was also
reported as a motivation by the majority of cur-
rent users, has been consistently identified as an
important driver of e-cigarette use among adoles-
cents”. These findings underscore the importance
of regulatory approaches targeting flavors in
e-cigarette products, including bans or restrictions,
to help prevent uptake among youth®. Further-
more, the observed prevalence of heated tobacco
experimentation in the present study supports

I 4.7

30 40 50 60 70 80 90

the need for similar surveillance and regulatory
measures across all novel tobacco products®'.
Exposure to tobacco or e-cigarette use within
the social environment was strongly associated with
experimentation, particularly when friends were
users, reinforcing the influence of peer networks on
adolescent behavior”. The finding that more than
half of e-cigarette ever users did not own their
own device and borrowed from others, also suggests
that initial e-cigarette use often occurs in social
contexts, further supporting the importance of peer
influences®. Our results align with a meta-analysis
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Table 3. Agreement (%) with statements regarding motivations for using electronic cigarettes among
electronic cigarette users, in a cross-sectional study of adolescents in six educational institutions in the

Paris region, France, 2021 (N=1187)

Out of curiosity to try it

For the variety of flavors available

To be able to 'smoke' at home without being bothered by the
smell of conventional cigarettes

To stop or reduce my tobacco consumption

To save money in the long-term (compared with conventional
cigarettes)

Out of consideration for others, to avoid exposing them to
secondhand smoke and tobacco smell

To pass time when bored
Because of its playful or gadget-like aspect
To manage stress

To have better control over the ingredients in e-cigarettes
compared with conventional cigarettes

To be able to ‘'smoke’ in places where smoking is prohibited
because it is discreet

Because friends or family members use e-cigarettes
To overcome the difficulty of remaining a non-smoker

Because the available information about e-cigarettes is
reassuring

Because there is no risk of addiction with e-cigarettes
To be fashionable or trendy

To express my personality because e-cigarettes can be
customized

To present a positive image of myself

of 21 studies showing that adolescents with family
members or friends who smoke are more likely to
use e-cigarettes*.

A concerning finding in our study was the
notable lack of knowledge regarding e-liquid
nicotine content, with nearly one quarter of
respondents unaware whether the products they
used contained nicotine. This knowledge gap
persists, despite European regulations requiring
mandatory nicotine content labeling, ingredient
lists, and health warnings on e-cigarettes®. Impor-
tantly, a population-based study from the United
States conducted among 821 adolescent and young
adult e-cigarette users, found that this population
has difficulty understanding nicotine concentrations
labeled using the two most common metrics

Ever users | Current users | Daily users

(N=555) (N=224) (N=102)

n (%) n (%) n (%)
507 (91.4) 193 (86.2) 79 (77.5) 0.0010
416 (75.0) 186 (83.0) 82 (80.4) 0.0010
353 (63.6) 180 (80.4) 89 (87.3) 0.0399
347 (62.5) 159 (71.0) 81(79.4) <0.001
313 (56.4) 150 (67.0) 78 (76.5) <0.001
287 (51.7) 128 (57.1) 63 (61.8) 0.6449
264 (47.6) 133 (59.4) 59 (57.8) 0.7033
224 (40.4) 90 (40.2) 33 (32.4) <0.001
213 (38.4) 109 (48.7) 53 (52.0) >0.90
162 (29.2) 83 (37.1) 53 (52.0) 0.0036
152 (27.4) 81(36.2) 44 (43.1) <0.001
138 (24.9) 58 (25.9) 28 (27.5) 0.2326
136 (24.5) 52 (23.2) 26 (25.5) <0.001
125 (22.5) 66 (29.5) 38 (37.3) 0.4058
81 (14.6) 45 (20.1) 22 (21.6) >0.90
75 (13.5) 25(11.2) 9(8.8) <0.001
75 (13.5) 34 (15.2) 18 (17.6) <0.001
25 (4.5) 10 (4.5) 5(4.9) 0.0017

(mg/mL and percent nicotine), pointing out a
need to simplify nicotine labeling and improve its
clarity®.

Among current e-cigarette users, BOX devices
were the preferred model in our study. This
preference may contrast with findings from other
studies reporting a predominance of POD-based
systems, Puff Bar and JUUL, among

adolescents, largely due to their discreet design
5,727

such as

and appealing flavors . This discrepancy may
reflect the European regulatory context, where
nicotine concentrations in e-liquids are capped at
20 mg/mL* By contrast, JUUL products in the
United States have been reported to contain higher
nicotine concentrations, ranging from 22 to 56
mg/mL~", typically in the form of nicotine salts
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(e.g. nicotine benzoate or levulinate) dissolved in
propylene glycol and vegetable glycerin®. These
regulatory differences may partly explain the lower
use of declared POD-based devices in France.

Strengths and limitations

This study has several strengths, including its
relatively large sample drawn from six educa-
tional institutions with diverse academic pathways,
enhancing the representativeness of different
adolescent profiles. The comprehensive question-
detailed
motivations, perceptions, and use patterns, pro-

naire allowed for a assessment  of
viding a nuanced understanding of e-cigarette
use among adolescents in France. Although data
collection took place during the COVID-19 pan-
demic, mobility restrictions were limited compared
with the initial lockdown periods. From 21 March
2021, only minor measures were in place: secon-
dary schools in the Ile-de-France region operated
at reduced capacity, and movement was permitted
within a 10 km radius of one’s home without
time restrictions. E-cigarettes, therefore, remained
accessible to adolescents in school settings.
However, some limitations should be acknowl-
edged. First, the cross-sectional design precludes
any inference of causal relationships or temporal
sequences between e-cigarette and tobacco use.
Second, reliance on self-reported data may intro-
duce misclassification, particularly regarding age
at initiation and past behaviors. Third, the use
of binary response options for perceptions and
motivations did not allow assessment of the
intensity of attitudes; Likert-scale measures would
have provided greater granularity. Fourth, although
multivariable analyses adjusted for several poten-
tial confounders, residual confounding cannot be
excluded. Fifth, the modest and variable response
rates across institutions raise the possibility of
selection bias. Finally, as the study was conducted
in the Paris region, the findings may not be general-
izable to adolescents in other regions, particularly
rural areas. Nevertheless, this study adds to the
growing body of evidence on adolescent e-cigarette
use by providing detailed insights into prevalence,
motivations, and perceptions in a French context.

CONCLUSIONS

E-cigarette use is prevalent among adolescents in
the Paris region and is influenced by -curiosity,
sensory appeal, and social factors, particularly peer
exposure. Our findings also highlight gaps in
knowledge regarding nicotine content and empha-
size the complexity of tobacco and e-cigarette use
behaviors during adolescence. Additional studies,
particularly longitudinal cohort studies, are needed
to provide evidence-based information on tobacco
and e-cigarette use trajectories among adolescents.
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