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ARTICLE INFO ABSTRACT

Keywords: Background: Few studies have estimated the frequency of e-cigarette use by smoking status among French young
E-cigarettes adults, and how those who smoke tobacco start and continue to use e-cigarettes. Our aim was to describe e-
Smoking cigarette use among students who smoked tobacco.

Students

Methods: A multi-stage, mixed methods study was conducted at the University of Bordeaux between September
2018 and March 2020. The study consisted of three different sub-studies: 1) a cross-sectional study across five
campuses (n = 211), 2) a qualitative study (n = 30), and 3) an online cross-sectional study (n = 415). These were
combined to form an explanatory sequential design (stage 1) and then a convergent parallel design (stage 2).
Results: Although 41 % of students had tried e-cigarettes at least once in their lifetime, only 7 % were current
users. Both e-cigarette experimentation and current use (i.e. occasional or daily use) were mainly found among
current and former smokers. Student smokers started using e-cigarettes out of curiosity, with other vapers. Two
main factors were identified as intervening in the transition from smoking to sustained vaping: the perception of
smoking as problematic and personal commitment to e-cigarette use (i.e. by buying their own device, acquiring
technical skills, and increasing the frequency of use). Among current vapers, exclusive vapers and dual users
differed in terms of their smoking goals, the role they attributed to e-cigarettes, their identity development and
their perceived social or personal benefits.

Conclusion: This study highlighted the complexity of the decision-making process for transitioning from smoking
to sustained vaping among university students. This required a socially supportive environment and some
intrinsic factors, of which the problematization of smoking and personal commitment to vaping were key factors.

Young adults
Mixed methods

1. Introduction

The use of electronic cigarettes (or e-cigarettes, or electronic nicotine
delivery systems) has spread worldwide among young people, especially
young adults (Laverty et al., 2018; Tam & Brouwer, 2021; Tattan-Birch
et al., 2023). Although users (also known as vapers) often report that
they have reduced or even stopped smoking, this effectiveness has only
been partially confirmed by epidemiological studies. E-cigarettes could
facilitate long-term smoking cessation, alone or in combination with
transdermal nicotine patches (Kalkhoran et al., 2020; Lindson et al.,
2024; Myers Smith et al., 2022; Walker et al., 2020). However, some

studies have described vaping as promoting the initiation or continua-
tion of tobacco use among young people (Epstein et al., 2021; Loukas
et al., 2022; Yang et al., 2022). There is also little information on their
long-term safety. Despite all these uncertainties, Europeans aged 15-24
trying to quit smoking were more likely to use e-cigarettes than tradi-
tional nicotine replacement therapies (Filippidis et al., 2019).

The French e-cigarette market was the largest in Europe (after the
UK), accounting for €847.1 million in 2019 (Shah et al., 2022). E-ciga-
rette experimentation was estimated at 41.2 % of French people aged
18-75 in 2022, and the prevalence of current use (defined as occasional
or daily vaping) was 7.3 % (Pasquereau et al., 2023). In the same year,
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56.9 % of French people aged 17 had tried them (compared with 52.4 %
in 2017). Their daily use of e-cigarettes increased from 1.9 % to 6.2 %
over the same period (OFDT, 2023). This increase in e-cigarette use
among adolescents occurred despite the implementation in 2016 of the
European Tobacco Products Directive (TPD) (European Commission, n.
d.). Indeed, the French context regarding vaping products reflects a
position that can be described as both controlling in terms of their
manufacture, marketing and sale, but moderately restrictive in terms of
their use. E-cigarettes are neither medical devices nor tobacco products,
but consumer products, which results in strict product quality standards
while facilitating their availability. TPD requires sellers to report nico-
tine vaping products sold in the country to a national agency. Vaping is
allowed everywhere except on public transport, in schools or univer-
sities, enclosed workplaces and indoor common areas. It is forbidden to
sell e-cigarettes to minors, even on the internet, but the application of
this measure is generally limited to a prior declaration of the date of
birth of the visitor to the website. Health warnings and a list of in-
gredients used in the composition of the e-liquid must be available on
the packaging. The nicotine content of e-liquid bottles must not exceed
20 mg/ml. This means that devices containing high nicotine solutions,
which were particularly successful among US adolescents between 2017
and 2019, are banned in France. According to the literature, US ado-
lescents showed more signs of nicotine addiction after using these de-
vices than other e-cigarette models (Boykan et al., 2019; Tackett et al.,
2021).

Surprisingly, we found no recently published data on the prevalence
of e-cigarette use by smoking status among French university students.
However, this seemed interesting to explore as these students are young
people who had reached the age of majority (lifting of the sales ban),
often living away from parental home (lifting of their control), begin-
ning to gain financial independence, while living in the French regula-
tory context of e-cigarettes (common consumer products with < 20 mg/
ml of nicotine in e-liquids, controlled but accessible). We also wanted to
interpret this pattern by taking into account their smoking history, their
initial intentions to vape, how these changed over time, and how their e-
cigarette use changed as their vaping experience progressed. A mixed
methods study seemed more appropriate to achieve all these aims. Our
overall aim was therefore to describe the use of e-cigarettes among
students who smoked tobacco: how many and how did French students
who smoked tobacco use e-cigarettes (concurrently or exclusively)? The
specific objectives were to estimate the frequency of e-cigarette use

Addictive Behaviors 161 (2025) 108205

among these students, overall and by smoking status, and then to
describe how e-cigarette use was part of the continuum of their tobacco
use.

2. Methods

This article follows the Mixed Methods Article Reporting Standards
(MMARS) published by the American Psychological Association Publi-
cations and Communications Board Working Group on Journal Article
Reporting Standards for Qualitative Research (Levitt et al., 2018).

2.1. Design and setting of the research project

Electra-Share was conducted among volunteer students aged 18 and
over at the University of Bordeaux. In the 2018-2019 academic year, the
university had a total of 56,851 individuals enrolled at the University of
Bordeaux and aged 18 or over. Electra-Share was a multi-stage mixed
methods study based on the designs described by Creswell et al.
(Creswell & Clark, 2007). It consisted of three distinct studies (Fig. 1): a
cross-sectional study across five campuses, a qualitative study, and a
cross-sectional online study. These were combined to form an explana-
tory sequential design (stage 1) and then a convergent parallel design
(stage 2).

2.2. Data collection

All data were collected between September 2018 and March 2020
(Fig. 1). Announcements about the start of this ancillary research on
electronic cigarettes were made on the i-Share project website and its
social networks (https://research.i-share.fr/). The design comprised
three sub-studies:

2.2.1. Cross-sectional campus study

Students, who had been trained to promote the study to their peers,
visited five campuses between November 2018 and January 2019.
During breaks between classes, they invited the students they met to
participate in Electra-Share by completing a paper self-questionnaire.
Participants had to be studying at the University of Bordeaux, at least
18 years old and a current vaper at the time of the survey. In each of the
three sub-studies of Electra-Share, e-cigarette experimentation was
defined as having used e-cigarettes at least once in their lifetime. In this

Design: Cross-sectional campus-based study

Sample: Voluntary students who were vaping at the
time of the survey (regardless of smoking status)
Data collection: November 2018 to January 2019
Data analysis: February 2019 to June 2021

Quan Design: Qualitative study (semi-structured interviews)
Sample: Students who vaped daily for at least 3
consecutive months, former or current tobacco
smokers (recruited from those who participated in the
cross-sectional campus study)

Data collection: November 2018 to January 2019

Data analysis: November 2018 to March 2019

QUAL

STAGE 1: EXPLANATORY SEQUENTIAL DESIGN

QUAN

Data collection: September 2018 and March 2020
Data analysis: April to September 2020

Design: Cross-sectional online study nested within the i-Share project
Sample: Voluntary students, regardless of e-cigarette and tobacco use

STAGE 2:
CONVERGENT
PARALLEL
DESIGN

!

Integrative analysis phase
(June 2021 to January 2022)

Fig. 1. Multi-stage mixed methods study in Electra-Share, France.
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cross-sectional study, current vaping among experimenters was assessed
with the following question: Do you use an electronic cigarette (or
vaporizer or e-cigarette) every day or occasionally (less than once a
day)? There were four possible answers: yes, every day; yes, but less than
once a day; no, I no longer vape; no, I have never vaped. Only students
who answered "yes, every day’ (daily vapers) or ’yes, but less than once a
day’ (occasional vapers) were included. After completing the self-
administered questionnaire, daily vapers were invited for an addi-
tional face-to-face interview. Those who accepted were included in the
qualitative study if they fulfilled the inclusion criteria.

2.2.2. Qualitative study

Volunteers had to have participated in the campus survey, be a daily
vaper for at least three consecutive months, and be a current or former
smoker. Data was collected through individual semi-structured in-
terviews. They lasted between 49 and 104 min and were all conducted
by a sociologist from our research team (MA). They were audio-
recorded, transcribed, and supplemented with field notes. A theoret-
ical sampling was carried out, diversifying the data collection and
analysis according to age, sex, field of study and smoking status (current
smoker versus former smoker). The initial guide, based on the existing
literature, was drafted by the research team and modified during the
interviews. This final version is available on request from the corre-
sponding author. The transcripts were emailed to eight participants who
made some minor corrections before analysis. All students interviewed
received a €40 voucher as compensation for their participation in the
study.

2.2.3. Cross-sectional online study

This last step used data collected for the i-Share project. i-Share was
an open e-cohort whose aim was to study the frequencies and conse-
quences of physical or mental illness among French-speaking students.
To be included in our analysis, volunteers had to be at least 18 years old,
have participated in the i-Share project, be able to read and understand
French, and be enrolled at the University of Bordeaux. Data collected
online at baseline between September 2018 and March 2020 were
retained for analysis. Current vaping was assessed among experimenters
with the following question: have you used an electronic cigarette in the
last 30 days, either occasionally (less than once a day) or daily? Yes/No.

2.3. Analyses of the quantitative sub-studies

The main covariate in the two quantitative studies was smoking
status. Tobacco experimentation was defined as having smoked at least
20 cigarettes at least once in life. Current smokers were those who had
experimented tobacco and used it in the past 30 days. Former smokers
were those who had experimented tobacco but had not used it in the past
30 days. Never-smokers had never experimented tobacco. Descriptive
analyses were performed using median and interquartile range (IQR) for
continuous variables and numbers and percentages for categorical var-
iables. The association between two categorical variables was measured
using Chi? or Fisher’s exact test. All p-values were two-tailed and we
considered p < 0.05 to be statistically significant. All statistical analyses
were performed using R® (version 4.0.2) or SAS® (version 9.4).

2.3.1. Cross-sectional campus study

First, we described tobacco use: age of experimentation and smoking
status. Second, we described e-cigarette use: age of experimentation,
presence of nicotine in e-liquids, frequency of e-cigarette use (daily/
occasional), reasons for experimentation and reasons for current vaping.
Third, we estimated the association between frequency of e-cigarette use
and smoking status. Finally, we compared the reasons for e-cigarette use
among former smokers with those among current smokers.

2.3.2. Cross-sectional online study
First, descriptive statistics were performed for all participant
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characteristics. Second, we estimated the frequencies of e-cigarette
experimentation and current e-cigarette use before and after weighting
by calibration to the known margins of the student population at the
University of Bordeaux for the 2018-2019 academic year (Deville et al.,
1993). This calibration was carried out using a programme developed by
the French National Institute for Statistics and Economic Studies that
takes into account non-response bias: the macroSAS CALMAR® (raking
ratio method) (INSEE, 2016). Calibration variables were sex, age in
classes and field of study. The weighted frequency in the whole sample
was presented with a 95 % confidence interval (95 % CI). We then
calculated and compared the weighted frequencies according to smok-
ing status.

2.4. Analysis of the qualitative sub-study

We described sample characteristics with continuous variables
(using median, IQR) and categorical variables (using numbers and
percentages). A pseudonym was assigned to each participant during
interview transcription and used when attributing quotes. Three trained
researchers conducted analyses manually (SK) or using QSR NVivo ® 11
(MA) or 12 (MS), in a constructionist approach. This means that the
researcher analyses participants’ discourse to make sense of their
experience of a phenomenon (in this case, the decision to switch from
smoking to vaping). To do this, he takes the view that the choices of the
participants are influenced by their “particular temporal, social and
situational conditions” (Charmaz, 2008). Each interview was coded
individually by at least two researchers (SK, MS, MA), with iterative
pooling times. A Grounded Theory analysis was carried out (Charmaz,
2008; Corbin & Strauss, 2008; Mills et al., 2006). The transcripts were
deconstructed into the smallest possible units of meaning (open codes).
These codes were then grouped into categories. Finally, the categories
were grouped into emergent concepts and linked together (axial cod-
ing). The analysis was carried out in parallel with the data collection,
respecting the principle of constant comparison. The final theorization
was then discussed by all co-authors.

2.5. Integrative analysis of all sub-studies

Data from each sub-study were collected and analyzed separately
(Fig. 1). The results of the cross-sectional campus study were deepened
during the qualitative study (explanatory sequential design). The
interpretation of this first stage was then merged with that of the cross-
sectional online study for the final integrative analysis (convergent
parallel design).

2.6. Ethics

Electra-Share followed the principles of the Declaration of Helsinki,
and the collection, storage and analysis of data were in accordance with
the General Data Protection Regulation (EU GDPR). The study was
approved by the allocated ethics committee (Comité de Protection des
Personnes CPP IDF VI, n°72-18) for studies involving human subjects. All
subjects gave verbal consent at the beginning of the audio recording in
the qualitative study or before completing the self-report questionnaire
in the cross-sectional study within campuses. In the i-Share project, an
information sheet was available on the website; it was mandatory to
read it and tick the consent to participate box before accessing the in-
clusion questionnaire.

3. Results
3.1. Cross-sectional campus study
The data from 211 current vapers were retained for analysis

(Figure S1), which corresponded to 0.37 % of the total adult student
population of the University of Bordeaux. The median age was 21 years
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(IQR: 20.0-23.0). Women made up 40.5 % of the sample, and 8.5 % of
the sample worked in healthcare. Almost three out of four students were
current smokers (Table S1).

The median age of smoking experimentation was 15 years (IQR:
14.0—16.0). The median age for e-cigarette experimentation was 19
years (IQR: 17.0-21.0). Nine out of ten current vapers (91.0 %) used
nicotine e-liquids, with 11.5 % of them alternating nicotine-free e-lig-
uids. There was a statistically significant association between frequency
of e-cigarette use and smoking status, Chi? test: p < 0.0001: less daily
than occasional vaping among non-smokers (46.7 versus 53.3 %), more
daily than occasional vaping among former (92.5 versus 7.5 %) or cur-
rent smokers (76.8 versus 23.2 %).

As shown in Table S2, the main reason former smokers gave for
trying e-cigarettes was to quit smoking (72.5 %). This was followed by
their lower cost (52.5 %) and lower perceived harmfulness (52.5 %)
compared to tobacco. Current smokers said they had tried vaping for the
same three reasons: to quit smoking (61.9 %), lower cost (45.2 %) and
less harmfulness (40.6 %). The main reason for continuing to vape was
to quit smoking for both current and former smokers. Former smokers
were more likely than current smokers to report vaping to avoid relapse
to smoking. Current smokers were more likely than former smokers to
use e-cigarettes to reduce smoking without quitting completely, or for
flavour appeal.

3.2. Qualitative study

Thirty interviews were conducted with 17 men and 13 women
(Table S3). The median age was 21.5 years (IQR: 19.2-23.0). All par-
ticipants were daily vapers. They had been vaping for a median of 12
months (IQR: 6.2-18.0). Half of them were former smokers, and the
other half used both tobacco and e-cigarettes (dual users). The
description of their different stages as smokers or e-cigarette users was
based on objective (contexts and places of use, frequency of use, in-
teractions with others) and subjective elements (rationalization process,
perceived benefits, and representations).

Four stages in the smoking trajectory were identified (Figure S2):
experimentation, occasional use, regular social use, and regular auton-
omous use. Smoking the first cigarette was a rarely planned event in
adolescence and usually occurred in the presence of peers. Because of its
opportunistic nature, the rationale for experimentation was not very
elaborate. Students emphasized curiosity about an unknown practice
and the influence of peer groups. Occasional use was defined as a stage
of irregular smoking, highly contextualized to socializing moments. It
was at this stage that the enjoyment of smoking really began. The peer
group still played a central role in providing cigarettes and supporting
learning. Cigarettes helped adolescents to form their self-image and
facilitated social contacts. The stage of regular social use was charac-
terized by daily consumption, which now included buying one’s own
packs. However, smoking remained linked to socialization contexts:
school/university breaks, lunch, etc. The rationale for this stage was the
feeling that it was easy to quit smoking. Their self-image was far from
that of an addicted smoker. The final stage was regular autonomous use.
A new increase in the amount and frequency of smoking was reported.
Entering university facilitated this increase in frequency, due to greater
independence from parents, organizational self-management, or free
time. Students identified this phase as a transition to solitary and
automatic smoking. They no longer waited for social opportunities to
smoke but smoked to satisfy a need. Smoking and its economic or health
consequences intruded into their lives, leading some to view tobacco use
as problematic. Some took on the identity of a smoker while minimizing
the risks. They adopted compensatory strategies (e.g. exercising to
partially reduce health risks) or promised to quit in the distant future.
They also justified smoking in terms of personal benefits: smoking hel-
ped them with mood management, punctuated their daily lives and
reduced boredom.

The way in which e-cigarette use took hold during smoking was
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described in three stages (Figure S2): experimentation, commitment to
personal use and intensification of use. As with tobacco, the first try of e-
cigarettes was opportunistic. Vaping was discovered through relation-
ships. Relatives could be peers as well as family members, in contrast to
smoking (Table S2, Figure S2). In a few cases, a cheap e-cigarette was
bought just to try it. However, the main motivation for experimenting
was curiosity. Experimenting with vaping had far fewer social and
symbolic considerations than taking up smoking: trying an e-cigarette
did not mean claiming membership of a particular group. In the
rationalization process, many students compared e-cigarettes to tobacco
to justify their experiment. They hoped to reduce their economic burden
from tobacco. They could also justify the experiment not by wanting to
control their tobacco consumption and its effects, but rather by the
practical and fun aspects of e-cigarettes.

And so it was’cos, well, we were making smoke rings and stuff with it. It
wasn’t for smoking e-cigs. But it was the first time I got a taste. (Gaspard,
18, dual user).

The stage of commitment to personal use was the purchase of the first
personal electronic device. This marked the beginning of autonomous
use. However, the same relationships continued to play an important
role in demonstrating technical skills or giving advice on equipment and
where to buy it. Another important actor at this stage was the specialist
retailer of vaping products. He provided new vapers with advice on how
to improve their use.

They (the retailers) showed me right away. They showed me everything
from A to Z. How to fill it, how to change the coils, how to clean it and so
on. They spent half an hour explaining it to me. Even though there were
people in the shop, they took their time. A very personal service. And they
even taught me how to change the wattage and everything. They fixed it
for me at the beginning, they told me “if you get really stressed, turn it up.
It will give you more smoke, more nicotine and it will relax you and then
you go back down and then you vape away all quietly”. [...] They
explained a lot of things to me, they were a great help at the time.
(Damien, 23, exclusive vaper).

When the first e-cigarette was bought online, the retailer continued
to play an advisory role; some websites provided enough information to
guide their customers in choosing and using the device. Skills acquired
through previous tobacco use were useful for starting solo vaping. But
they were not enough. New habits were acquired, such as recharging the
e-cigarette regularly, filling the tank with e-liquid before leaving home,
changing the atomizer according to the frequency of use and inhaling
differently.

In fact, the first time I used it, I made a mistake when I put the liquid in, I
put everything in... I can’t remember what it’s called, but I didn’t put it in
the tank. I put it somewhere else and so the problem was that when I vaped
it went everywhere, even down my throat. I said “OK, this thing is a bit
dangerous”. And finally, today I realize that it’s quite simple. (Vincent,
20, exclusive vaper).

It could take users several months or years from experimenting to
buying the first personal e-cigarette. They needed to build a sufficiently
solid rationale for this first purchase, which was perceived as expensive.
They would ultimately base their decision on the lower long-term cost,
the experience of relatives who had successfully quit smoking by vaping,
the social acceptability of the practice (compared to smoking) and their
feeling that e-cigarettes were more effective than nicotine replacement
therapies. The final stage was intensification of use. It was characterized
by a strong customization of their practice, facilitated by the variety of
electronic devices and e-liquids available. Customization often involved
buying a new device with more battery autonomy, a larger e-liquid tank,
better flavour reproduction or a better throat hit. It could go as far as
creating their own e-liquids by combining solvents, nicotine, and fla-
vours like a little chemist (Elina, 23, exclusive vaper). This practice was
called Do It Yourself or DIY.
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I understood how it worked and that one there — I really made my
choice based on a lot of features [...] The wattage, the tank, the way it
fills easily — the other one had to be unscrewed. This one, you just do
this (she mimes filling). Now the batteries. That way I have several
batteries, and I don’t get stuck ‘cos of no batteries. (Elina, 23, exclusive
vaper).

Learning to use e-cigarettes led some students to vape much more
often and in more places than when they smoked tobacco. They justified
this on the basis of personal benefits such as cost reduction, skill
development and enjoyment of vaping. These benefits were so important
to some that vaping was not just about quitting smoking. It was about
giving up tobacco use in favour of a new and more rewarding behaviour.
Increased use also required a personal investment in researching infor-
mation or sharing experiences with other e-cigarette users to develop
knowledge and skills. However, this was not sought by all e-cigarette
users, even daily users.

3.3. Cross-sectional online study

Between September 2018 and March 2020, 440 students from the
University of Bordeaux completed the i-Share inclusion questionnaire.
Of these, 415 were retained for analysis, representing 0.73 % of the total
population (Figure S3). The median age was 21 years (IQR: 20.0-23.0).
More than 4 out of 5 students were women. There were 35.9 % of stu-
dents in healthcare field. More than a quarter of participants were cur-
rent smokers (Table S4).

Two out of five students (weighted frequency: 41 %) had tried e-
cigarettes. Experimentation was more common among former or current
smokers than among non-smokers (Table 1). However, many current
and former smokers tried e-cigarettes without continuing. The fre-
quency of experimentation without use in the past 30 days was esti-
mated at 33.9 % (95 % CI: 27.6-41.0). As shown in Table 1, 46.2 % of
current smokers had tried e-cigarettes but reported no use in the past 30
days. Half of former smokers (50.6 %) had tried e-cigarettes but had not
used them in the past 30 days. After weighting, 7.1 % of students (95 %
CI: 4.2-12.0) were current vapers: 79.5 % were current smokers, 18.2 %
were former smokers and 2.3 % were non-smokers, Chi? test: p < 0.001.

3.4. Mixed methods results

3.4.1. Explanatory sequential design phase: when, how, and why student
smokers started vaping

The e-cigarette users interviewed in the cross-sectional campus sur-
vey were mainly concurrent tobacco users. Experimentation with
smoking had very often preceded experimentation with vaping. Daily
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vaping and nicotine e-liquid use were more common among former and
current smokers than among non-smokers. Nicotine vaping had there-
fore become an integral part of the daily lives of the current vapers in the
cross-sectional campus survey, whether or not it was followed by
smoking cessation. Quitting smoking was the most frequently cited
reason for experimenting with e-cigarettes in this study, even among
current smokers. However, a deeper exploration of the reasons for
initiation through individual interviews underlined the role of curiosity.
The qualitative study suggested that experimentation with e-cigarettes
was more opportunistic. It was facilitated both by interactions with
other vapers and by the students’ consideration that tobacco use was
becoming problematic in their own careers as smokers.

3.4.2. Convergent parallel design phase: Many e-cigarette experimenters but
few really engaged in current vaping among student smokers

The cross-sectional online survey conducted as part of the i-Share
project showed that being a former or current smoker was an important
prerequisite for becoming a current vaper. There were significantly
more current vapers among former or current smokers than there were
among non-smokers. This confirmed the findings of the explanatory
sequential design phase. Nevertheless, few e-cigarette experimenters in
the cross-sectional online study used e-cigarettes in the past 30 days,
regardless of smoking status. If being a former or current smoker seemed
to be important, the cross-sectional online study suggested that it was
not sufficient. For student smokers, factors other than tobacco use also
played a role. The qualitative study provided some answers: continuing
to use e-cigarettes after the experiment requires a personal commitment
to use. E-cigarettes only became a real way to change some or all of their
tobacco use once students had committed to buying their own device,
acquiring new technical skills and increasing their frequency of use.

e Results of integrative phase

Thus, interaction with vapers, problematization of smoking and
personal commitment to vaping were the key concepts explaining the
switch from smoking to vaping among university students. Fig. 2 sum-
marizes the final theorization developed at the end of this research. The
levels of problematization of smoking and personal commitment to
vaping allowed two broad groups of e-cigarette users to be distin-
guished: dual users (current smokers) and exclusive vapers (former
smokers). These groups differed according to four key factors: their
smoking goals, the role they assigned to the e-cigarette, their identity
development, and their perceived benefits (Fig. 2).

Among dual users, customization was often limited to different fla-
vours of e-liquids. They only slightly upgraded their electronic devices.

Table 1
Prevalence of e-cigarette use among university students in the cross-sectional online survey, overall and by smoking status. Electra-Share, France.
Variables Whole sample N = 415 Smoking Status’
Non-Smoker, N = 261 Former smoker, N = 30 Current smoker, N = 124
n Crude Weighted 95 % CI* n Crude Weighted n Crude Weighted n Crude Weighted
% %’ % %’ % %’ % %’
No experiment with e- 240 57.8 59.0 52.0-66.0 195 74.7 73.0 10 33.3 32.2 35 28.2 33.3
cigarettes”
Experiment with e- 151 36.4 33.9 27.6-41.0 65 24.9 26.8 16 533 50.6 70  56.5 46.2
cigarettes (without
current use)’
Current use of e- 24 5.8 7.1 4.2-12.0 1 0.4 0.2 4 13.4 17.2 19 15.3 20.5

cigarettes®

“ No experiment with e-cigarettes: absence of e-cigarette trial.

P Experiment with e-cigarettes without current use: have tried e-cigarettes at least once in their life without current use afterwards.

5

Current use of e-cigarettes: having tried an e-cigarette and then used it occasionally (<once/day) or daily during the past 30 days prior to the survey.

¥ Weighting by calibration on margins with the Macro SAS Calmar® program (raking ratio method), on the following variables: sex, age in classes and study fields.
¢ Smoking status: former smoker = student who had experimented with tobacco but not in the past 30 days; current smoker = student who had experimented with

tobacco and smoked at least one cigarette in the past 30 days.
" 95 % CI: 95 % confidence interval of weighted prevalence.
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Identity transition

Identity transition

A
In addition to For tobacco For tobacco Adoption of a new
tobacco reduction replacement practice

o Smoking goal

E-cigarette as
a recreational tool

E-cigarette as
a smoking cessation tool

E-cigarette as
a smoking cessation tool

E-cigarette use

for innovation € e Role assigned to e-cigarette

Smoker Former smoker

Vaper 9 Identity

Dual users (79.5% of current vapers)*

Exclusive vapers (18.2% of current vapers)*

Personal commitment to vaping

0 Perception of social and personal benefits

>

Less Smoking problematization

Current vaping

More

I Personal commitment to vaping
Smoking problematization

Vaping experimentation

l Interaction with vapers

®  Opportuni
| pp,' . ty ]» Interaction with vapers
I Curiosity

Smoking problematization

Fig. 2. Final theorization of the transition from smoking to vaping, with the description of four profiles of e-cigarette users among current student vapers, Electra-
Share, France. A: Dual user with a smoker identity, supplementing their tobacco consumption with e-cigarettes. B: Dual user with a smoker identity, but in the process
of gradually quitting smoking with the help of e-cigarettes. C: Exclusive vaper who identified as a former smoker and had completely replaced smoking with e-
cigarette use. D: Exclusive vaper who was heavily involved in vaping to make it a new practice after completely quitting smoking. *Current vaping was defined as
having tried an e-cigarette and then using it occasionally (<once/day) or daily in the last 30 days before the survey. In the cross-sectional online study at the
University of Bordeaux, 7.1 % of students were current vapers after weighting: 79.5 % were current smokers, 18.2 % were former smokers and 2.3 % were

non-smokers.

It (my e-cigarette) has always been the same. I don’t think I'm going to
buy a big e-cigarette because I don’t really feel obliged to invest. Let’s say
it’s more of a hobby. I don’t think I'll spend €60 or even more. I don’t even
know how much it costs; I've never found out. (Simon, 19, dual user).

They asked very little about the regulatory framework, harmfulness
or technical aspects. They were satisfied with the information they
received from their immediate environment, social networks or from the
retailer. Dual users were also characterized by a lack of DIY. If they were
aware of its existence, they considered it as complex and time-
consuming. Cigarettes were still preferred to e-cigarettes in social con-
texts. Although they vaped daily, they identified themselves as smokers
first. However, it was necessary to distinguish dual users, who used e-
cigarettes for fun and convenience, from those who used them to
gradually reduce tobacco (Fig. 2).

Exclusive vapers invested in customizing their e-cigarettes by
choosing flavours, varying nicotine levels and generally improving their
device. They intensified their use of e-cigarettes, sometimes to the point
of using them much more frequently than they had previously used to-
bacco. Factors that favoured this intensification included the conve-
nience of the device, the lower cost (especially with DIY), the social
acceptance by non-smokers and smokers alike, and the disappearance of
the negative effects of tobacco on their health and the environment. Two
subgroups of exclusive vapers stood out (Fig. 2). The first saw e-ciga-
rettes only as a way to quit smoking. They planned to stop vaping after
quitting smoking.

My goal... anyway, I really look at my vape as a weaning tool, not really
something I got into, I found I liked it and I started. It’s worse than
smoking cigarettes, isn’t it? (Raphaeél, 27, exclusive vaper).

The second subgroup not only quit smoking but also adopted vaping
as a new practice. Quitting smoking and discovering the pleasure of
vaping gave them a new social and personal identity. Being a vaper
could contribute to a positive reconstruction of the self-image, no longer
tainted by the awareness of being a tobacco addict. Taken to the
extreme, vaping could become a subculture among exclusive vapers who
macerate their own e-liquid flavours, modify their devices technically
and join specialized forums.

Some students among these exclusive vapers reported that they
switched immediately from smoking to exclusive e-cigarette use. How-
ever, many students had a more or less long transition period of dual use,
corresponding to a gradual change of identity from smoker to vaper.

4. Discussion

In this mixed methods study, 41 % of French students in this sample
had tried e-cigarettes and only 7 % were current vapers. Current vapers
were mainly current or former smokers, and to a lesser extent non-
smokers. Experimentation with e-cigarettes was described as un-
planned and opportunistic. Although many smokers tried e-cigarettes,
few continued to use them. Thus, while tobacco use was a major factor in
explaining subsequent e-cigarette experimentation, it was not sufficient
to understand the persistence of vaping among student smokers. First,
our results showed that student smokers who started vaping did not
share an initial intention to quit smoking, but rather a sense that their
tobacco use had become problematic. Second, this problematization of
smoking, combined with personal commitment to vaping and interac-
tion with vapers, favoured sustained concurrent or exclusive use of e-
cigarettes. Third, current vapers were not a homogeneous population in
terms of their smoking goals, the role they attributed to e-cigarettes,
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their identity development, and their perceived benefits. Dual users
were the most predominant group (more than 3/4). They justified
vaping with the desire to diversify nicotine intake or to reduce con-
sumption without quitting altogether. The other group consisted of
exclusive vapers who used e-cigarettes either temporarily or as a new
practice in their own right.

Previous studies have described opportunity, curiosity (Kong et al.,
2015; Scheffels et al., 2023; Thoonen & Jongenelis, 2024; Vu et al.,
2019) as well as close circles (Kong et al., 2015; McCausland et al., 2020;
Urman et al., 2019; Vu et al., 2019) as factors that determine the initi-
ation of e-cigarette use among young adults. Our findings highlight that
another factor plays a role in the progression from e-cigarette experi-
mentation to intensification: the problematization of smoking. Young
adult smokers do not necessarily identify themselves as smokers (Berg
et al., 2009; Levinson et al., 2007; Poole et al., 2022). A risk minimi-
zation mechanism often leads them to underestimate personal addiction
or health risks, for example in response to public health messages
(Levinson et al., 2007; Poole et al., 2022; Pourtau et al., 2019). We argue
that some students began a process of smoking problematization when
they reached the stage of regular autonomous tobacco use, but they
vaguely expressed this as a desire to quit smoking. This confusion be-
tween smoking problematization and intention to quit would explain
why many dual users in our campus study said that quitting smoking was
their main reason for experimenting with e-cigarettes. Our findings also
emphasized that smoking problematization was necessary but not suf-
ficient to maintain vaping. Students needed to acquire new skills and
routines and upgrade their electronic devices for a more satisfying
practice. This need for personal commitment to maintain vaping was
consistent with previous research (McCausland et al., 2020; Wilson
et al., 2022; Yingst et al., 2019). Thus, the decision-making process of
switching from cigarette smoking to e-cigarettes appeared to be com-
plex, involving intrinsic issues (problematization of smoking, commit-
ment to the practice, perceived benefits of e-cigarettes), a socially
favourable environment, but also available and reliable information
(Lee et al.,, 2023; McCausland et al., 2020; Notley et al., 2021;
Romijnders et al., 2019; Yong et al., 2023). Students identified the
specialist retailer as an important actor throughout their e-cigarette use.
This was not surprising in a country like France where e-cigarettes are a
consumer product. Although we did not find it in our research, the
literature suggests that vapers had mixed feelings about the role of the
specialist retailer. Vapers preferred advice from trained retailers based
on scientific evidence (Galimov et al., 2021; Pattinson et al., 2018).
Some did not always seek cessation advice in vaping shops. They
perceived these venues as precisely non-medical and wanted them to
remain so (Ward et al., 2018). Finally, the students said little about their
nicotine addiction. They identified the stage of regular autonomous
tobacco use, but rarely described themselves as dependent on tobacco.
The concept of problematizing smoking in their speeches tended to
combine both physical health and economic aspects. They also never
asked about the possibility of becoming addicted to e-cigarettes. How-
ever, in other studies, vapers have expressed concerns about addiction to
e-cigarettes. They noted that vaping is not so far removed from smoking
in its rapid nicotine intake, similar gestures and routine (Ranjit et al.,
2021; Rooke et al., 2016; Wilson et al., 2022). Some said that switching
from one nicotine delivery method to another did not solve the problem
of their nicotine addiction. Fears of e-cigarette addiction were mainly
described by vapers who experienced an increase in their nicotine
consumption when vaping, motivated by the possibility of vaping in
places where smoking is prohibited or the use of e-liquids with high
nicotine content (Arshad et al., 2023; Camara-Medeiros et al., 2021;
Ranjit et al., 2021; Simpson et al., 2021). Our work did not deny the role
of nicotine addiction as a potential explanatory factor for switching from
smoking to vaping. It just suggested that these young participants were
likely to have considered the social component and personal benefits of
e-cigarette use as much as, or even more than the health issue. Among
the student smokers who currently used e-cigarettes, vaping was

Addictive Behaviors 161 (2025) 108205

perceived as a social practice rather than a health behaviour in the
French regulatory context. We would have obtained different results
regarding nicotine addiction if the study had been conducted with stu-
dents who decided to stop vaping. These students, who were excluded
from our research, are probably more exposed to the problematization of
vaping.

This survey made it possible to examine e-cigarette use in relation to
the use of tobacco that had preceded it. It allowed the estimation of
weighted frequencies of experimentation and current vaping. It also
highlighted the greater ability of mixed methods studies to explore the
process of making the decision to use e-cigarettes. However, there were
limitations to this research. The two quantitative sub-studies were
conducted using convenience samples that were of very small size if
compared to the total population of students and potentially not
representative of this population. Voluntary participation in both
quantitative sub-studies may have introduced a self-selection bias. The
main objective of the cross-sectional campus study was to describe the
reasons for initiating or continuing the use of e-cigarettes. All partici-
pants were included because they were current vapers at the time of
inclusion. As there is no data regarding the socio-demographic charac-
teristics of French young adults currently using e-cigarettes, we couldn’t
adopt a more detailed sampling strategy that would allow us to mimick a
representative sample of this population. These potential selection bia-
ses were taken into account in the cross-sectional online study, by
applying a calibration method during data analyses. Data collected in
the quantitative sub-studies could also be exposed to recall or social
desirability bias. Because of these potential biases, we cannot establish a
causal relationship between e-cigarette use and smoking. This research,
conducted within the population of a French university, can hardly be
extrapolated to all French students, to the non-student population of
French young adults, or to countries with different market regulation
policies for vaping products. Finally, the regulatory policies on e-ciga-
rettes vary from one European country to another and contextualize
their accessibility, use and social acceptability. This study did not aim to
assess the extent to which the French regulatory context influenced the
switch from tobacco to e-cigarette use in the student population but to
describe their e-cigarette use in this context.

5. Conclusion

In this multi-stage mixed methods study of student smokers we found
that two in five had tried e-cigarettes. However, few continued to use
them. The study highlighted the complexity of their decision-making
process when switching from tobacco to vaping. It required intrinsic
issues (problematization of smoking, personal commitment to vaping,
perceived benefits of e-cigarettes) and a socially supportive environment
(through the presence of other vapers and specialist retailers). Prob-
lematization of smoking and personal commitment to vaping were two
key emerging concepts that determined the transition from smoking to
sustained vaping. Assessing the level of these two factors (e.g. using
Likert scales) among student smokers who vape may be a more accurate
tool for carers than the level of intention to quit smoking alone. Because
they perceived vaping as a social practice, social norm interventions
appear to be a promising theoretical approach to tackling nicotine use
among young adult smokers.
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