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ABSTRACT
Objective: There is sparse information on electronic
cigarette use and health behaviours among college
student populations. Our objectives were to identify the
patterns of electronic cigarette use in current and ever
users among college students in France.
Design: Cross-sectional study.
Settings: A multicentre cross-sectional study was
conducted on two major campuses in France. Students
filled in an anonymous questionnaire on their use of
electronic cigarettes and on targeted behaviours such
as smoking, alcohol consumption, binge drinking, use
of cannabis, practice of sport and eating disorders.
Ever use of electronic cigarettes was defined as use
but not during the previous 30 days, and current use
of electronic cigarettes as any use in the previous
30 days. The opinions and motivations of electronic
cigarette users were also sought and collected.
Participants: 1134 college students between October
2014 and February 2015.
Results: The 1134 students included had a mean
age of 20.8 years. The prevalence of ever use and
current use of electronic cigarettes was 23.0%
(95% CI (20.5% to 25.3%)) and 5.7% (95% CI
(4.4% to 7.1%)), respectively. The prevalence of the
combined use of conventional cigarettes and electronic
cigarettes was 14.5%. Almost half (45.8%) of the ever
users of electronic cigarettes had never smoked
conventional cigarettes. Behaviours associated with ever
use of electronic cigarettes were current cigarette
smoking (adjusted OR (AOR)=3.97, 95% CI 2.71 to
5.83), former smoking (AOR=2.56, 95% CI 1.42 to
4.61), cannabis use (AOR=2.44, 95% CI 1.70 to 3.51)
and occasional binge drinking (AOR=1.83, 95% CI 1.28
to 2.64). The only behaviour associated with current
use of electronic cigarettes was conventional smoking,
either previously (AOR=4.85, 95% CI 1.53 to 15.34) or
currently (AOR=14.53, 95% CI 6.81 to 31.02).
Conclusions: The ever users have an experimenter’s
profile with sensation-seeking while the current users are
mostly smokers with intention to quit smoking. Our
findings are crucial for the accurate targeting of student
populations at risk and to implement appropriate
awareness campaigns and health education programmes.

BACKGROUND
The electronic cigarette (e-cigarette) is a
battery-operated product designed to deliver
nicotine, flavour and other chemicals (Food
and Drug Administration (FDA), 2014). It is
manufactured in order to resemble the con-
ventional cigarette, but it does not burn
tobacco and instead of the smoke released
from a conventional cigarette, the
e-cigarette delivers a vapour as a result of
inhaling the product found in the cartridge.
This product can contain nicotine, just fla-
vours or both. An e-cigarette gives a sensa-
tion similar to smoking a cigarette by
providing taste and inhaling sensations that
are closer to smoking than those provided
by the nicotine inhalator.1 The e-cigarette is
a novel device, released in 2004, with health
claims and smoking cessation messages
which make it particularly attractive to
young adults.2 3

Ever use of the e-cigarette is highest among
young adults in the USA (college students
and those aged 20–28 years; 4.9–29.9%),
then adults (0.6–30.9%) and adolescents

Strengths and limitations of this study

▪ Our findings from a large representative sample
of two major campuses will help improve our
understanding of patterns of electronic cigarette
use among college students.

▪ The prevalence of electronic cigarette use among
college students was estimated with a narrow CI.

▪ We identified two different profiles of electronic
cigarette users with associated health
behaviours.

▪ Our findings will be useful for implementing
further health education and behavioural
interventions.

▪ All data were collected by self-reporting.
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(<1–23.5%)4–6 with a prevalence of use which seems to
have risen since 2010.7 Current use is also up to 14.9%
higher in young adults and especially college students.8

The prevalence of e-cigarette use varies according to dif-
ferent countries and their specific policies or restric-
tions.9 In France, the e-cigarette was released in 2007 and
the law forbids the sale of this device to underage buyers
(<18 years). According to national French surveys, 26%
of adults and 14% of college students have tried the e-
cigarette at least once.10

The role of this device is controversial in a public
health context, as there is little information on the
effects or consequences, either beneficial or harmful, of
using e-cigarettes. A meta-analysis has recently shown
that e-cigarettes help conventional cigarette smokers to
reduce or stop their long-term consumption compared
to placebo.11 Other studies have shown that the
e-cigarette is capable of helping with tobacco withdrawal,
in the same manner as nicotine replacement products
(patches, chewing-gum, etc),12 but does not enable
users to quit smoking.2 13 The mechanism by which the
e-cigarette could help to reduce tobacco consumption is
by reducing craving and the symptoms of tobacco with-
drawal.12 Users see the e-cigarette as an alternative to
smoking or as a way of quitting smoking since it contains
the nicotine necessary for the smoker’s body.14

E-cigarette use is strongly correlated with conventional
cigarette use among adults or adolescents.8 15 16 Since
no tobacco is actually burnt, there are no harmful parti-
cles like tar or carbon monoxide, but the e-cigarette
does contain low-level carcinogens.16 17 A systematic
review of the health effects of e-cigarettes showed that
they cannot be regarded as safe, even though they are
probably less harmful than conventional cigarettes.17

McRobbie et al11 identified no evidence that short-term
e-cigarette use is associated with health risks. The belief
that this device is less harmful than conventional cigar-
ettes seems to be constantly cited in adult18 or younger
populations.6 19 Anand et al20 recently demonstrated an
increased tendency to use the e-cigarette in the higher
school grades, with a slightly higher current use of
tobacco and higher current combined use. It would be
interesting to find out if this trend applies to college
students.
The transition to young adulthood from adolescence

is an important developmental period during which
young adults, especially college students, are confronted
with a variety of life changes which could increase sus-
ceptibility to engaging in a variety of health-risk beha-
viours, most notably alcohol, tobacco and other drug
use.21 22 In emerging adulthood, young people may
experience multiple life transitions which they have the
time to explore and develop.23 Instability of the transi-
tions (eg, identity explorations, a new job) may lead to
substance use, including experimentation with e-
cigarettes.24 Eating disorders is high among college stu-
dents, and often associated with smoking behaviour
then it could be interesting to identify an association

with the e-cigarette use.25 Also, the perception of novel
products and e-cigarette advertising may influence
youth to start using the device.6 8

However, there is sparse information on the link
between e-cigarette use and substance use in adoles-
cents,26–28 especially in the college student population.8

Moreover, this subset of youth who choose to try
e-cigarettes may be different from those who have not
tried the device.29 30 Furthermore, studies have shown a
somewhat different pattern of e-cigarette use among
young people (new e-cigarette users who had never used
tobacco) versus adults (former or current tobacco
users).4 It is important to assess e-cigarette use and asso-
ciated health behaviour in this college population. In
order to address the research gap, the present study
aimed to examine the prevalence of ever and current
e-cigarette use, to identify health-risk behaviours asso-
ciated with e-cigarette use according to patterns of use
(ever and current use), and motivations and opinions
on e-cigarettes among college students in France.

METHODS
Study design
A multicentre cross-sectional study was conducted
between October 2014 and February 2015 among
college students in France.

Study setting
This study including 1134 college students was con-
ducted on multiple campuses at two universities in
France: Rouen University (Normandy) and Nanterre-
West Paris University (Greater Paris area).

Participants
Between October 2014 and February 2015, students
were recruited as follows: for the Rouen group during
their medical check-up (October to December 2014),
and for the Nanterre group during compulsory lectures
( January to February 2015). The study sample consisted
of replies from 687/848 students in the Rouen group
yielding an 81% response rate, and 447/480 students in
the Nanterre group yielding a 93% response rate. The
overall response rate was 85%. All students filled in an
anonymous self-questionnaire on a paper support which
took about 15–20 min. This observational study design
was approved by the ‘Commission Nationale de
l’Informatique et des Libertés’ (The French Electronic
Data Protection Authority) and by Rouen University
Hospital’s Institutional Review Board without mandatory
informed consent.

Socioeconomic characteristics
The anonymous and confidential questionnaire filled
in by college students included sociodemographic
characteristics such as age, gender, job, scholarship
status, accommodation status (in rented
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accommodation, living with parents or on campus),
marital status and financial difficulties.

University curriculum
Students were divided into five curriculum groups: (1)
the healthcare group (medicine, pharmacy, nursing,
physiotherapy, midwifery and radiology technician
studies); (2) the physical activities and sports group; (3)
the psychology group; (4) the technology group
(studies of shorter duration and technical curriculum);
(5) the mixed group (literature, sciences and art). The
academic year of study (1, 2, 3 or more) was also
collected.

E-cigarette use
Never users were defined as students who had never
tried e-cigarettes. Current users were defined as students
who had used e-cigarettes once or more during the pre-
vious 30 days, and ever users as students who had tried
e-cigarettes but not during the previous 30 days. For
never users, there was also a question that identified
whether students intended to use the e-cigarette in the
future. We also sought and collected the opinion of
users and never users on e-cigarettes.
The perception of danger for the user or for passive

users was also recorded (‘Yes’, ‘No’, ‘Do not know’) for
both e-cigarette never users and users.

Tobacco and cannabis use
All students reported their tobacco status as follows:
current, former and never smokers. A current smoker
smoked at least one cigarette a day. Current smokers
were asked how many years they had been smoking.
Cannabis use in the previous year was recorded with a
dichotomous yes/no question and an occasional canna-
bis user was defined as someone who has consumed can-
nabis at least once in the previous 12 months.

Alcohol use
Students who reported consuming five or more alco-
holic drinks (four and more for female students) on
one single occasion were classified as binge drinkers.31

Binge drinking was defined as either frequent or occa-
sional for a frequency of more than twice a month or
once a month or less, respectively.
Alcohol abuse problems were assessed using the

French version of the Alcohol Use Disorders
Identification Test (AUDIT) questionnaire designed to
identify hazardous drinkers, harmful drinkers and those
with risk of alcohol dependence. A score below 8 for
males or 7 for females indicates no problems with
alcohol, between 8 and 12 for males or between 7 and
11 for females indicates hazardous drinking, and above
12 for males or 11 for females indicates risk of addic-
tion. The Cronbach α test was 0.83.32

Practice of sport
Students reported practice of all regular sports (at least
weekly) except for brisk walking.

Eating disorders
In order to assess eating behaviours, we used the Sick,
Control, One stone, Fat, Food (SCOFF) questionnaire,
which is a screening tool used to identify eating disor-
ders, including anorexia nervosa and bulimia nervosa,
in young adults. The SCOFF questionnaire includes 5
dichotomous questions, and 1 point is given for every
yes answer. A score of 2/5 indicates possible eating disor-
ders.33 The Cronbach α test was 0.76.34

Statistical analysis
There were no missing data for the main variables.
Qualitative variables and quantitative data were
compared with Pearson’s χ2 test and Student’s t-test,
respectively. Variables with p<0.10 from the univariate
analysis were then introduced into a multivariate model
(logistic regression) to explain the factors associated
with e-cigarette use. Adjusted ORs (AOR) and their 95%
CIs were calculated. Associations were considered
statistically significant when p<0.05. The analysis was
conducted using Xlstat2014.

RESULTS
Baseline characteristics of the study population
A total of 1134 college students were included in this
study (687 in the Rouen group and 447 in the Nanterre
group). The male/female sex ratio was 0.45 and mean
age was 20.8 years (SD=2.3). Age, gender, study curricu-
lum and year of study are described in table 1. Students’
sociodemographic characteristics are described in table 2.

Table 1 Baseline characteristics of the 1134 students

according to the universities: Rouen and West

Paris-Nanterre (France; 2014–2015)

Rouen
(n=687)

West
Paris-Nanterre
(n=447) p Value

Age years mean (SD) 20.1 (2.4) 21.1 (2.0) <0.0001

Male gender 32.7 28.3 0.12

Curriculum <0.0001

Healthcare 30.6 0

Sport 6.1 17.0

Psychology 20.2 76.3

Mixed group* 27.6 6.7

Technology 15.5 0

Academic year of

study

<0.0001

1 44.2 6.1

2 16.6 9.9

3 18.9 66.0

>3 20.3 18.0

*Literature, sciences, art.
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Table 2 Baseline characteristics of the 1134 students according to e-cigarette use and associated sociodemographic factors (logistic regression) (France; 2014–2015)

Never user
(Ref)

Ever user Current user
Never user
(n=809)

Ever user
(n=260)

Current
user (n=65)

Total
(N=1134) p Value AOR (95% CI) p Value AOR (95% CI) p Value

Universities (%) 0.009 1 0.99 0.24

Rouen 62.3 59.6 43.1 60.6 1 1

West Paris-Nanterre 37.7 40.4 56.9 29.4 1.00 (0.63–1.61) 1.65 (0.71 to 3.88)

Age years mean (SD) 20.9 (3.7) 20.3 (2.5) 21.0 (5.0) 20.8 (3.6) 0.03 1 0.98 (0.92 to 1.04) 0.43 0.99 (0.92 to 1.07) 0.89

Male gender 30.0 33.5 34.9 31.0 0.45

Student job holder (%) 27.4 33.8 40.0 29.6 0.02 1 1.39 (0.96 to 2.00) 0.08 0.69 (0,37 to 1,29) 0.25

Study grant holder (%) 44.1 41.6 30.1 42.7 0.08 1 1.10 (0.79 to 1.53) 0.55 0.69 (0.37 to 1.29) 0.25

Financial difficulties (%) 25.7 26.7 27.9 26.0 0.90

Accommodation (%) 0.18

At parents 47.1 52.5 60.3 49.1

In rented accommodation 40.6 38.2 31.8 39.5

On campus 12.3 9.3 7.9 11.4

Living in couples (%) 25.1 27.6 28.6 25.9 0.65

Curriculum (%) 0.01 1

Healthcare 20.5 16.2 3.1 18.5 1 1

Sport 9.8 13.8 4.6 10.4 1.75 (0.91 to 3.36) 0.09 2.51 (0.35 to 18.03) 0.36

Psychology 40.2 44.2 61.5 42.3 1.29 (0.66 to 1.93) 0.66 5.05 (1.04 to 25.51) 0.04

Mixed group* 20.4 16.9 16.9 19.4 0.96 (0.56 to 1.65) 0.89 4.07 (0.82 to 20.19) 0.09

Technology 9.1 8.9 13.9 9.4 0.99 (0.51 to 1.90) 0.97 9.26 (1.77 to 48.52) 0.008

Academic year of study 0.08 1

1 27.6 35.4 33.3 29.7 2.03 (1.17 to 3.55) 0.01 1.96 (0.74 to 5.19) 0.17

2 13.8 16.3 7.9 14.0 1.80 (0.98 to 3.28) 0.06 0.69 (0.20 to 2.32) 0.55

3 38.0 33.1 38.2 36.9 1.08 (0.66 to 1.76) 0.75 0.62 (0.28 to 1.38) 0.25

>3 20.6 15.2 20.6 19.3 1 1

*Literature, sciences, art.
Never users: never tried the e-cigarette. Current users: tried the e-cigarette during the past 30 days. Ever-users: used e-cigarettes but not during the past 30 days.
AOR, adjusted OR.
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Prevalence of e-cigarette use and tobacco use
The prevalence of ever use and current use of
e-cigarettes was 23.0%, 95% CI (20.5% to 25.3%) and
5.7%, 95% CI (4.4% to 7.1%), respectively. Regarding
current users of e-cigarettes, 44.8% used them every day
or several times a week and 55.2% once a week or less.
Students who had not tried e-cigarettes declared that
they did not intend to try them in the future. The preva-
lence of current tobacco use and previous tobacco use
was 24.3% and 6.3%, respectively. Concerning the com-
bined use of conventional cigarettes and e-cigarettes,
the prevalence was 14.5% (10.4% of ever e-cigarette
users and 4.1% of current e-cigarette users).
Conventional cigarette smokers represented 13.6% of
never users, 45.0% of ever users and 73.8% of current
users of e-cigarettes (p<0.001). The number of cigarettes
smoked per day was not statistically different according
to the status of e-cigarette use. The intention to stop
smoking conventional cigarettes involved 54.5% of cigar-
ette smokers, 45.9% of e-cigarette never users, 61.5% of
e-cigarette ever users and 56.5% of e-cigarette current
users (p=0.06).

Characteristics of e-cigarette current users and ever users
The baseline characteristics according to frequency of
e-cigarette use (never, ever and current) are described
in table 2. E-cigarette use differed according to city of
study (p=0.009), age (p=0.03), job status (p=0.02) and
curriculum (p=0.01).
Concerning behaviours, in univariate analysis there

was an association between e-cigarettes (current use and
ever use) and smoking (p<0.001), occasional consump-
tion of cannabis (p<0.001), binge drinking (p<0.001),
alcohol abuse problems (p<0.001) and risk of eating dis-
orders (p=0.02; table 3).
Multivariate analysis by logistic regression compared

ever use and current use to never use of e-cigarettes.
Ever use of e-cigarettes was significantly associated with
the first year of curriculum AOR=2.03 95% CI 1.17 to
3.55, current and former smoking status (AOR=3.97
95% CI 2.71 to 5.83 and AOR=2.56 95% CI 1.42 to 4.61,
respectively), occasional cannabis use (AOR=2.44 95%
CI 1.70 to 3.51) and occasional binge drinking
(AOR=1.83 95% CI 1.28 to 2.64). Current use of
e-cigarettes was significantly associated with the psych-
ology and technology groups, respectively AOR=5.05
(1.04 to 25.51) and AOR=9.26 (1.77 to 48.52) and
current and former smoking status, AOR=14.53 (6.81 to
31.02) and AOR=4.85 (1.53 to 15.34).

Opinions, motivations and perceived danger of
e-cigarettes
Opinions of e-cigarette never users
E-cigarette never users (32.3%) declared having no
opinion on the device. Other students’ opinions are
shown in figure 1. Half of the never users thought that
the e-cigarette was a good solution to stop smoking and

one-quarter thought that the e-cigarette was more risky
to health than conventional cigarettes.

Motivations of e-cigarette users
Stopping or limiting tobacco consumption (42.9% and
32.1%) was among the first three reasons for using
e-cigarettes. The second most cited reason was the pleas-
ant taste of e-cigarettes (39.3%) (figure 2).

Perceived danger for oneself and for others
Some students declared no opinion on the dangers of
e-cigarettes for the user (28.7%) or for passive users
(32.9%). Among students with an opinion, 94.2% of
never users and 78.9% of users thought that the
e-cigarette was harmful for the user (p<0.001), whereas
59.3% of never users and 25.7% of users thought that
the e-cigarette was harmful for passive users (p<0.001).
Perceived danger for the user and for passive users did
not differ between ever users and current users.

DISCUSSION
Prevalence of e-cigarette use
To the best of our knowledge, this is the first study con-
ducted in France that has looked into the behaviours of
college students regarding ever and current use of
e-cigarettes and the motivations and opinions of users
and non-users. In our study conducted in France, there
was a 23.0% prevalence of e-cigarette ever use which is
consistent with ever use and current use in college stu-
dents in Poland, the USA and Romania.8 35 36 The
prevalence of current use of e-cigarettes for college stu-
dents in France was 5.7% lower than in the USA8 and
consistent with that of college students in Poland.33 The
prevalence of conventional cigarette use in our study
was 24.3%, as found in other French studies in college
student populations.37 38 In our study, the combined use
of e-cigarettes and tobacco concerned 14.5% of college
students, which was comparable with the results of two
recent studies conducted in a German adolescent popu-
lation,39 40 but higher than in the Li et al2 study (4.1%)
in New Zealand adults, or in the Saddleson et al8 study
(6.4%) in American college students.

E-cigarette ever users and associated behaviours
We found that cigarette smoking status (current and
former) was related to ever use of e-cigarettes as also
reported by Saddleson et al8 in US students and also in
larger populations.9 Occasional cannabis use and binge
drinking were identified as risk factors solely for ever use
of e-cigarettes. This association was also highlighted in
e-cigarette ever users in adolescent populations.25 27

Only one other study has evaluated behaviours asso-
ciated with e-cigarette use in college students,8 which
found an association between ever use of e-cigarettes
and cannabis use and between current use of
e-cigarettes and binge drinking; however, the prevalence
of current use (14.9%) was higher than in our study.
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Table 3 Behaviour characteristics of the 1134 students according to e-cigarette use and associated risk factors (logistic regression) (France; 2014–2015)

Ever user Current user
Never user
(n=809)

Ever user
(n=260)

Current user
(n=65)

Total
(N=1134) p Value

Never user
(Ref) AOR (95% CI) p Value AOR (95% CI) p Value

Regular practice of sport (%) 59.1 61.8 53.8 59.4 0.48

Smoker (%) <10−3 1

No 81.6 45.8 18.5 69.7 1 1

Former smoker 4.8 9.2 7.7 6.0 2.56 (1.42 to 4.61) 0.002 4.85 (1.53 to 15.34) 0.007

Yes 13.6 45.0 73.8 24.3 3.97 (2.71 to 5.83) <0.0001 14.53 (6.81 to 31.02) <0.0001

Cigarettes/day mean (SD) 5.2 (4.6) 5.1 (4.5) 4.6 (4.0) 4.9 (4.4) 0.76

Smoking period (years) mean (SD) 5.0 (2.9) 5.0 (2.8) 4.7 (3.5) 4.9 (2.9) 0.89

Occasional cannabis user (%) 22.7 56.1 67.7 32.7 <0.001 1 2.44 (1.70 to 3.51) <0.0001 1.80 (0.91 to 3.57) 0.09

Binge drinking (%) <0.001 1

Never 52.4 27.7 26.1 45.2 1 1

Occasional 43.6 63.1 60.0 49.1 1.83 (1.28 to 2.64) 0.001 1.56 (0.78 to 3.12) 0.20

Frequent 4.0 13.8 13.9 5.7 2.02 (0.92 to 4.43) 0.08 1.78 (0.53 to 5.95) 0.35

Alcohol abuse problems (AUDIT) (%) <0.001 1

No 85.4 73.8 63.1 81.5 1 1

Hazardous drinking 10.5 15.8 21.5 12.3 0.75 (0.45 to 1.23) 0.25 0.98 (0.43 to 2.21) 0.96

Risk of addiction 4.1 10.4 10.4 6.2 0.85 (0.42 to 1.72) 0.65 1.23 (0.43 to 3.48) 0.70

Risk of eating disorders (%) 17.9 25.5 15.4 19.4 0.02 1 1.39 (0.95 to 2.01) 0.09 0.67 (0.30 to 1.48) 0.32

Never-users: never tried the e-cigarette. Current users: tried the e-cigarette during the past 30 days. Ever users: used e-cigarettes but not during the past 30 days.
AOR, adjusted OR.
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First-year college students were at greater risk of
e-cigarette ever use, and this tendency of youth towards
experimentation has been proven to be mostly expressed
during the first year of college when students may be
more susceptible to passive peer pressure associated with
membership to a high-risk group. Peers are an import-
ant source of information on the acceptability and
potential benefits of engaging in different types of social
behaviour.22 Emerging adults with strong social motives
may develop attitudes such as e-cigarette use when they
affiliate with social groups in which the behaviour is
accepted and valued.

E-cigarette current users and associated behaviours
In this study, current and former cigarette smoking
status was strongly related to e-cigarette use, especially
among current users AOR=14.53 95% CI 6.81 to 31.02.
These results are consistent with prior research among
adolescents16 41 or American college students.5 8 In our

study, e-cigarette current users were not heavier smokers
than ever users, with no difference in the mean number
of cigarettes smoked per day or in their history of
smoking. We report here for the first time that sport and
psychology curriculum are related to current use of
e-cigarettes.
While the main factor associated with e-cigarette use

was a history of cigarette smoking, almost half (45.8%)
of the e-cigarette ever users had never smoked conven-
tional cigarettes, suggesting that e-cigarettes are not per-
ceived purely as a cessation aid. The cross-sectional
nature of our study did not allow us to identify whether
most college students start smoking with conventional
cigarettes and then move on to e-cigarettes or vice versa.
However, if we look at the average smoking period
(5 years), we could suppose that tobacco use started
before e-cigarette use, but we do not have enough data
to prove this hypothesis. Initiating e-cigarette use is
reserved mainly for those who already use some kind of

Figure 1 Opinions of e-cigarette never users about the device: university students of Rouen (n=504). — France 2014–2015

(data collected only among Rouen students).

Figure 2 Motivations of e-cigarette users: university students of Rouen (n=183) France 2014-2015. (Data only collected among

Rouen students).
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tobacco,6 39 but the reverse is also possible and initiating
e-cigarette use is viewed as a possible gateway to tobacco
for young curious users37 42 Nevertheless, there is no
relation between e-cigarette use and susceptibility to
smoking cigarettes.8 Enhanced prevention efforts for
youth are crucial for all forms of tobacco, including e-
cigarettes. Regardless of the frequency of e-cigarette use,
we found no association between gender and ever use of
e-cigarettes, unlike other studies that reported that ado-
lescent27 43 and US male college students8 had higher
odds of using e-cigarettes than female students.
In our study, about 70% of college students were

never e-cigarette users. An interesting finding was that
no never users declared that they intended to start using
e-cigarettes. These data contradict other findings in the
literature in which college students have always shown
some sort of interest in e-cigarettes and never users
declare their intention to use them.8 36 Allem et al44

reported a curvilinear pattern that may reflect two dis-
tinct groups of emerging adults. Emerging adults man-
aging many transitions may not have time to experiment
with e-cigarettes, while emerging adults managing fewer
transitions may have excess time lending to idleness and
experimentation with e-cigarettes.
Our results strengthen concepts found in studies in

adults and young adults that e-cigarettes may be an
element of multiple product use; users of other sub-
stances (ie, cigarettes, alcohol or marijuana) have
greater odds of using e-cigarettes.5 45 Our finding could
suggest that e-cigarette ever users are mostly students
who are more attracted by risky behaviours. Equally
likely as explanatory factors are impulsivity and
sensation-seeking, which incline youth towards experi-
mentation and risky behaviours like the use of conven-
tional cigarettes, alcohol consumption with predrinking
and cannabis use.46 47 In this cases it would be logical to
observe that youth who are sensation-seeking and/or
rebellious would be inclined to try both conventional
cigarettes and e-cigarettes or only e-cigarettes. Moreover,
college students believe that e-cigarettes are not as
addictive as conventional cigarettes,40 48 as suggested by
the existence of two theoretical models of e-cigarette
users. The first model represents users concerned by
healthier behaviours who do not want to consume con-
ventional cigarettes and, therefore, use e-cigarettes, and
the second model suggests that behaviours associated
with e-cigarette use are a form of rebelling against con-
ventional values and that these users are more prone to
consuming alcohol, cannabis and tobacco. Our data
suggest that the second model is more adapted to the
reality found in college students in France and that
e-cigarette ever use is associated with binge drinking,
tobacco use and cannabis use. However, when we look at
the data corresponding to current use, this theoretical
model no longer applies and we find that e-cigarette
current use is only associated with tobacco use, a fact
which could suggest that current users are smokers
trying to reduce or stop smoking.

Opinions and perceived dangers of e-cigarettes
Almost one-third of students answered that they had no
opinion on e-cigarettes, a finding which suggests that
college students lack knowledge and that there is a need
to fill the knowledge gap with awareness and informa-
tion campaigns. It is crucial to ensure other more impar-
tial means of information to balance the vested interests
of television advertising and publicity. Half of the
student never users (smokers and non-smokers com-
bined) thought that the e-cigarette was a good solution
to stop smoking. Never users were equally divided as to
whether e-cigarettes were more risky or less risky to
health, showing that students have diverging opinions
and there is all the more need for information, debate
and awareness on campuses in France.
The main motivation of tobacco users was to stop

smoking, which was slightly higher in ever and current
e-cigarette users than in never e-cigarettes users, data
corresponding to that found by Christensen et al49 in
adults but not adolescents for whom curiosity was the
main reason for trying e-cigarettes.27 We found no differ-
ence between the intention of ever users and current
users to stop smoking, but this might be due to the
small sample of current users. In addition, Hughes
et al26 found that ever use of e-cigarettes by college stu-
dents was mostly because of experimentation and not
for smoking cessation. Another important motivation for
users was the taste factor, which was considered better
for e-cigarettes than conventional cigarettes. This taste
factor was also among the first to be evoked in other
studies interested in reasons for using e-cigarettes.14 The
third motivation for use was to reduce tobacco consump-
tion, a reason also found in other studies.14 50 Pokhrel
et al51 showed that the marketing of e-cigarettes as safer
alternatives to cigarettes or cessation aids is associated
with increased e-cigarette use among young adults.
Curiosity is also one of the reasons why users were inter-
ested in this device, and the rather high prevalence of
ever use can be explained in part by the novelty of the
product and also by the fact that young adults and
college students are more inclined to try new products
and respond to marketing and publicity campaigns6 49

since aggressive sponsorship has been shown to induce
higher alcohol awareness in children.52

Almost half of the respondents did not know what to
answer regarding the dangers of e-cigarettes for the user
or for passive users, reinforcing the idea that college stu-
dents in France lack the necessary information to be
able to respond. For students with an opinion, a very
high percentage, even among users, thought that
e-cigarettes might represent a danger for the user, and
some thought that they could represent a danger for
passive users. Other studies reported a lower percentage
of respondents who considered e-cigarettes to be a
danger for the user.19 Nevertheless, health claims and
smoking cessation messages that are unsupported by
current scientific evidence are frequently used to sell
and promote e-cigarettes.3
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Limitations
Our study has several limitations; first of all, the
response rate was 85%. However, the main characteristics
of our sample are no different from those of a
European study involving 36 000 French students.53 Our
study population was two-thirds women and one-third
men (in the European study, there were 63% women
and 37% men). The mean age in our sample was
20.8 years compared to 21.2 years in the European study.
The National Prevention and Health Education Institute
(INPES) survey conducted by Beck and Richard in
201035 reported that 23.2% of college students were
smokers, a figure similar to ours. However, this sample
enrolled students from different curriculums at only two
universities, including one in the capital city of France
(Paris). Relying on cross-sectional data constrains the
study’s ability to make causal inferences about the rela-
tionship found in the research. Students’ own substance
use might be under-reported, as this measure was based
on self-reporting. Self-reported substance use question-
naires have, however, been shown to be reliable for the
substances studied.54

Conclusions
This study shows that one in four college students are
interested in e-cigarettes and college students are start-
ing to use this device in high numbers. The profile of
e-cigarette ever users seems to correspond to that of
rebellious young adults like college students who are
attracted to different kinds of experimentation
(smoking, binge drinking, cannabis use), while the
profile of current users seems to resemble that of a con-
ventional cigarette smoker trying to quit. The field of
e-cigarette research could benefit from these results
which underline the importance of addressing the issue
of e-cigarette use according to the user’s profile. This
corresponds to experimenters (ever users) who are
more prone to trying the device and view e-cigarettes as
a recreational substance and current users who are
mostly conventional cigarette smokers. Our study sug-
gests that a substantial number of college students have
access to e-cigarettes, including those who have never
smoked conventional tobacco products. However, those
most likely to try e-cigarettes are those who engage in
other substance-related risk behaviours including
regular smoking, binge drinking and cannabis use, espe-
cially in freshman year. More research is needed in
order to identify trends of use and to include a larger
population of students. The results of this study could
help to identify college student populations at risk,
which could then be targeted by appropriate awareness
campaigns and health education programmes.

Acknowledgements The authors are grateful to Nikki Sabourin-Gibbs, Rouen
University Hospital, for her help in editing the manuscript.

Contributors LR, GK and MPT participated in data acquisition and extraction.
AV and MPT performed statistical analysis. MPT, AV and LK performed
interpretation of data. AV and MPT drafted the manuscript. All authors

participated in the study conception and design. All authors contributed to a
critical revision of the manuscript and have read and approved the final
manuscript.

Funding Grants were provided by ‘Agence régionale de Santé de Haute
Normandie’.

Competing interests None declared.

Ethics approval This observational study has been approved by Rouen
University Hospital’s Institutional Review Board and by the French
Commission Nationale de l’Informatique et des Libertés (CNIL: 1353247).

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement No additional data are available.

Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/

REFERENCES
1. Barbeau AM, Burda J, Siegel M. Perceived efficacy of e-cigarettes

versus nicotine replacement therapy among successful e-cigarette
users: a qualitative approach. Addict Sci Clin Pract 2013;8:5.

2. Li J, Newcombe R, Walton D. The prevalence, correlates and
reasons for using electronic cigarettes among New Zealand adults.
Addict Behav 2015;45:245–51.

3. Grana RA, Ling PM. “Smoking revolution”: a content analysis of
electronic cigarette retail websites. Am J Prev Med
2014;46:395–403.

4. Carroll Chapman SL, Wu L-T. E-cigarette prevalence and correlates
of use among adolescents versus adults: a review and comparison.
J Psychiatr Res 2014;54:43–54.

5. Sutfin EL, McCoy TP, Morrell HE, et al. Electronic cigarette use by
college students. Drug Alcohol Depend 2013;131:214–21.

6. Trumbo CW, Harper R. Use and perception of electronic cigarettes
among college students. J Am Coll Health 2013;61:149–55.

7. Ramo DE, Young-Wolff KC, Prochaska JJ. Prevalence and
correlates of electronic-cigarette use in young adults: findings from
three studies over five years. Addict Behav 2015;41:142–7.

8. Saddleson ML, Kozlowski LT, Giovino GA, et al. Risky behaviors,
e-cigarette use and susceptibility of use among college students.
Drug Alcohol Depend 2015;149:25–30.

9. Adkison SE, O’Connor RJ, Bansal-Travers M, et al. Electronic
nicotine delivery systems: international tobacco control four-country
survey. Am J Prev Med 2013;44:207–15.

10. Institut national de prévention et de l’éducation pour la santé (Inpes)
2014 Premiers résultats tabac et e-cigarette. http://www.inpes.sante.
fr/70000/dp/15/dp150224-def.pdf (accessed 24 Dec 2015).

11. McRobbie H, Bullen C, Hartmann-Boyce J, et al. Electronic
cigarettes for smoking cessation and reduction. Cochrane Database
Syst Rev 2014;12:CD010216.

12. Bullen C, Howe C, Laugesen M, et al. Electronic cigarettes for
smoking cessation: a randomised controlled trial. Lancet
2013;382:1629–37.

13. Orr KK, Asal NJ. Efficacy of electronic cigarettes for smoking
cessation. Ann Pharmacother 2014;48:1502–6.

14. Etter J-F. Electronic cigarettes: a survey of users. BMC Public
Health 2010;10:231.

15. Choi K, Forster JL. Beliefs and experimentation with electronic
cigarettes: a prospective analysis among young adults. Am J Prev
Med 2014;46:175–8.

16. Dutra LM, Glantz SA. Electronic cigarettes and conventional
cigarette use among U.S. adolescents: a cross-sectional study.
JAMA Pediatr 2014;168:610–17.

17. Pisinger C, Døssing M. A systematic review of health effects of
electronic cigarettes. Prev Med 2014;69:248–60.

18. Brown J, West R, Beard E, et al. Prevalence and characteristics of
e-cigarette users in Great Britain: findings from a general population
survey of smokers. Addict Behav 2014;39:1120–5.

19. Tan ASL, Bigman CA. E-cigarette awareness and perceived
harmfulness: prevalence and associations with smoking-cessation
outcomes. Am J Prev Med 2014;47:141–9.

Tavolacci M-P, et al. BMJ Open 2016;6:e011344. doi:10.1136/bmjopen-2016-011344 9

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011344 on 27 M

ay 2016. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1186/1940-0640-8-5
http://dx.doi.org/10.1016/j.addbeh.2015.02.006
http://dx.doi.org/10.1016/j.amepre.2013.12.010
http://dx.doi.org/10.1016/j.jpsychires.2014.03.005
http://dx.doi.org/10.1016/j.drugalcdep.2013.05.001
http://dx.doi.org/10.1080/07448481.2013.776052
http://dx.doi.org/10.1016/j.addbeh.2014.10.019
http://dx.doi.org/10.1016/j.drugalcdep.2015.01.001
http://dx.doi.org/10.1016/j.amepre.2012.10.018
http://www.inpes.sante.fr/70000/dp/15/dp150224-def.pdf
http://www.inpes.sante.fr/70000/dp/15/dp150224-def.pdf
http://www.inpes.sante.fr/70000/dp/15/dp150224-def.pdf
http://dx.doi.org/10.1016/S0140-6736(13)61842-5
http://dx.doi.org/10.1177/1060028014547076
http://dx.doi.org/10.1186/1471-2458-10-231
http://dx.doi.org/10.1186/1471-2458-10-231
http://dx.doi.org/10.1016/j.amepre.2013.10.007
http://dx.doi.org/10.1016/j.amepre.2013.10.007
http://dx.doi.org/10.1016/j.ypmed.2014.10.009
http://dx.doi.org/10.1016/j.addbeh.2014.03.009
http://dx.doi.org/10.1016/j.amepre.2014.02.011
http://bmjopen.bmj.com/


20. Anand V, McGinty K, O’Brien K, et al. E-cigarette use and beliefs
among urban public high school students in North Carolina.
J Adolescent Health 2015;57:46–51.

21. Caamano-Isorna F, Mota N, Crego A, et al. Consumption of
medicines, alcohol, tobacco and cannabis among university
students: a 2-years follow-up. Int J Public Health 2011;56:
247–52.

22. Corbin WR, Iwamoto DK, Fromme K. Broad social motives, alcohol
use, and related problems: mechanisms of risk from high school
through college. Addict Behav 2011;36:222–30.

23. Arnett JJ. Emerging adulthood: a theory of development from the
late teens through the twenties. Am Psychol 2000;55:469–80.

24. Arnett JJ. The developmental context of substance use in emerging
adulthood. J Drug Issues 2005;35:235–54.

25. Tavolaccci MP, Grigioni S, Richard L, et al. Eating disorders and
behaviors among college students. J Nutr Educ Behav
2015;47:412–20.

26. Hughes K, Bellis MA, Hardcastle KA, et al. Associations between
e-cigarette access and smoking and drinking behaviours in
teenagers. BMC Public Health 2015;15:244.

27. Kristjansson AL, Sigfusdottir ID. E-cigarette use and relations to
tobacco and alcohol use among adolescents. BMC Med
2015;13:103.

28. White J, Li J, Newcombe R, et al. Tripling use of electronic
cigarettes among New Zealand adolescents between 2012 and
2014. J Adolesc Health 2015;56:522–8.

29. Fix BV, O’Connor RJ, Vogl L, et al. Patterns and correlates of
polytobacco use in the United States over a decade: NSDUH 2002–
2011. Addict Behav 2014;39:768–81.

30. Niaura RS, Glynn TJ, Abrams DB. Youth experimentation with
e-cigarettes: another interpretation of the data. JAMA
2014;312:641–2.

31. Naimi TS, Brewer RD, Mokdad A, et al. Binge drinking among US
adults. JAMA 2003;289:70–5.

32. Gache P, Michaud P, Landry U, et al. The Alcohol Use Disorders
Identification Test (AUDIT) as a screening tool for excessive drinking
in primary care: reliability and validity of a French version. Alcohol
Clin Exp Res 2005;29:2001–7.

33. Morgan JF, Reid F, Lacey JH. The SCOFF questionnaire:
assessment of a new screening tool for eating disorders. Br Med J
1999;319:1467–8.

34. Garcia FD, Grigioni S, Allais E, et al. Detection of eating disorders in
patients: validity and reliability of the French version of the SCOFF
questionnaire. Clin Nutr 2011;30:178–81.

35. Goniewicz ML, Zielinska- Danch W. Electronic cigarette use among
teenagers and young adults in Poland. Pediatrics 2012;130:e879–86.

36. Lotrean LM. Use of electronic cigarettes among Romanian university
students: a cross-sectional study. BMC Public Health 2015;15:358.

37. Beck F, Richard JB. Les comportements de sante des jeunes.
Analyses du Baromètre santé 2010 Baromètre Santé. 2010;Editions
INPES:1–27.

38. Riou Franca L, Dautzenberg B, Falissard B, et al. Peer substance
use overestimation among French university students: a
cross-sectional survey. BMC Public Health 2010;10:169.

39. Hanewinkel R, Isensee B. Risk factors for e-cigarette, conventional
cigarette, and dual use in German adolescents: a cohort study.
Prev Med 2015;74:59–62.

40. Wills TA, Knight R, Williams RJ, et al. Risk factors for exclusive
e-cigarette use and dual e-cigarette use and tobacco use in
adolescents. Pediatrics 2015;135:e43–51.

41. Barnett TE, Soule EK, Forrest JR, et al. Adolescent electronic
cigarette use: associations with conventional cigarette and hookah
smoking. Am J Prev Med 2015;49:199–206.

42. Bunnell RE, Agaku IT, Arrazola RA, et al. Intentions to smoke
cigarettes among never-smoking US middle and high school
electronic cigarette users: National Youth Tobacco Survey, 2011–
2013. Nicotine Tob Res 2015;17:228–35.

43. Fotiou A, Kanavou E, Stavrou M, et al. Prevalence and correlates of
electronic cigarette use among adolescents in Greece: a preliminary
cross-sectional analysis of nationwide survey data. Addict Behav
2015;51:88–92.

44. Allem JP, Forster M, Neiberger A, et al. Characteristics of emerging
adulthood and e-cigarette use: findings from a pilot study. Addict
Behav 2015;50:40–4.

45. Camenga D, Delmerico J, Kong G, et al. Trends in use of electronic
nicotine delivery systems by adolescents. Addict Behav
2014;39:338–40.

46. Cohn A, Villanti A, Richardson A, et al. The association between
alcohol, marijuana use, and new and emerging tobacco products in
a young adult population. Addict Behav 2015;48:79–88.

47. Wahl S, Sonntag T, Roehrig J, et al. Characteristics of predrinking
and associated risks: a survey in a sample of German high school
students. Int J Public Health 2013;58:197–205.

48. Trumbo CW, Kim SJ. The effect of electronic cigarette advertising
on intended use among college students. Addict Behav
2015;46:77–81.

49. Christensen T, Welsh E, Faseru B. Profile of e-cigarette use and its
relationship with cigarette quit attempts and abstinence in Kansas
adults. Prev Med 2014;69:90–4.

50. Hummel K, Hoving C, Nagelhout GE, et al. Prevalence and reasons
for use of electronic cigarettes among smokers: findings from the
International Tobacco Control (ITC) Netherlands Survey. Int J Drug
Policy 2014;26:601–8.

51. Pokhrel P, Fagan P, Kehl L, et al. Receptivity to e-cigarette
marketing, harm perceptions, and e-cigarette use. Am J Health
Behav 2015;39:121–31.

52. Houghton F, Scott L, Houghton S, et al. Children’s awareness
of alcohol sponsorship of sport in Ireland: Munster Rugby
and the 2008 European Rugby Cup. Int J Public Health
2014;59:829–32.

53. Hauschildt K, Gwosć K, Netz N, et al. Social and Economic
Conditions of Student Life in Europe. EUROSTUDENT V 2012–
2015 http://www.eurostudent.eu/download_files/documents/
EVSynopsisofIndicators.pdf (accessed 4 Jan 2016).

54. Brener ND, Billy JO, Grady WR. Assessment of factors affecting the
validity of self-reported health-risk behavior among adolescents:
evidence from the scientific literature. J Adolesc Health
2003;33:436–57.

10 Tavolacci M-P, et al. BMJ Open 2016;6:e011344. doi:10.1136/bmjopen-2016-011344

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011344 on 27 M

ay 2016. D
ow

nloaded from
 

http://dx.doi.org/10.1016/j.jadohealth.2015.03.018
http://dx.doi.org/10.1016/j.addbeh.2010.11.004
http://dx.doi.org/10.1037/0003-066X.55.5.469
http://dx.doi.org/10.1177/002204260503500202
http://dx.doi.org/10.1016/j.jneb.2015.06.009
http://dx.doi.org/10.1186/s12889-015-1618-4
http://dx.doi.org/10.1186/s12916-015-0339-y
http://dx.doi.org/10.1016/j.jadohealth.2015.01.022
http://dx.doi.org/10.1016/j.addbeh.2013.12.015
http://dx.doi.org/10.1001/jama.2014.6894
http://dx.doi.org/10.1097/01.alc.0000187034.58955.64
http://dx.doi.org/10.1097/01.alc.0000187034.58955.64
http://dx.doi.org/10.1136/bmj.319.7223.1467
http://dx.doi.org/10.1016/j.clnu.2010.09.007
http://dx.doi.org/10.1542/peds.2011-3448
http://dx.doi.org/10.1186/s12889-015-1713-6
http://dx.doi.org/10.1186/1471-2458-10-169
http://dx.doi.org/10.1016/j.ypmed.2015.03.006
http://dx.doi.org/10.1542/peds.2014-0760
http://dx.doi.org/10.1016/j.amepre.2015.02.013
http://dx.doi.org/10.1093/ntr/ntu166
http://dx.doi.org/10.1016/j.addbeh.2015.06.023
http://dx.doi.org/10.1016/j.addbeh.2015.06.023
http://dx.doi.org/10.1016/j.addbeh.2013.09.014
http://dx.doi.org/10.1016/j.addbeh.2015.03.005
http://dx.doi.org/10.1016/j.ypmed.2014.09.005
http://dx.doi.org/10.1016/j.drugpo.2014.12.009
http://dx.doi.org/10.1016/j.drugpo.2014.12.009
http://dx.doi.org/10.5993/AJHB.39.1.13
http://dx.doi.org/10.5993/AJHB.39.1.13
http://dx.doi.org/10.1007/s00038-014-0568-4
http://www.eurostudent.eu/download_files/documents/EVSynopsisofIndicators.pdf
http://www.eurostudent.eu/download_files/documents/EVSynopsisofIndicators.pdf
http://dx.doi.org/10.1016/S1054-139X(03)00052-1
http://bmjopen.bmj.com/

	Patterns of electronic cigarette use in current and ever users among college students in France: a cross–sectional study
	Abstract
	Background
	Methods
	Study design
	Study setting
	Participants
	Socioeconomic characteristics
	University curriculum
	E-cigarette use
	Tobacco and cannabis use
	Alcohol use
	Practice of sport
	Eating disorders

	Statistical analysis

	Results
	Baseline characteristics of the study population
	Prevalence of e-cigarette use and tobacco use
	Characteristics of e-cigarette current users and ever users
	Opinions, motivations and perceived danger of e-cigarettes
	Opinions of e-cigarette never users
	Motivations of e-cigarette users
	Perceived danger for oneself and for others


	Discussion
	Prevalence of e-cigarette use
	E-cigarette ever users and associated behaviours
	E-cigarette current users and associated behaviours
	Opinions and perceived dangers of e-cigarettes
	Limitations
	Conclusions

	References


