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Abstract

Objectives The aim of this study was to investigate

electronic cigarette use in France with a special focus on its

relationship with tobacco smoking.

Methods The 2014 Health Barometer is a telephone sur-

vey of 15,635 individuals which provides a status update

regarding electronic cigarettes use in France.

Results In 2014, 25.7 % of 15–75-year-olds had tried

e-cigarettes. Among these, 23.4 % were current vapers

(6.0 % of 15–75-year-olds). Among vapers, about half

were daily vapers (2.9 % of 15-75-year-olds). Smoking

prevalence was high among those who vape: 83.1 % were

smokers (74.7 % were daily smokers) and 15.0 % were

former smokers. Four out of five vapers considered that

they had reduced their cigarette consumption through

e-cigarette use. Vaping ex-smokers represented 0.9 % of

15–75-year-olds, which are approximately 400,000 people.

This figure represents an initial estimate of the number of

smokers who have successfully stopped smoking, at least

temporarily, thanks to e-cigarettes.

Conclusions E-cigarettes in France were on the whole

used by smokers. The e-cigarette could have helped several

hundreds of thousands of individuals to quit smoking, at

least temporarily.

Keywords Electronic cigarette � e-cigarette � Dual use �
Smoking � Cessation

Introduction

Since their introduction to the French market in 2010,

electronic cigarettes (i.e., e-cigarettes) have rapidly

become popular across France. According to the European

Tobacco Barometer (European Union 2012), 66 % of

people in France had heard of e-cigarettes in 2012. Results

from the ETINCEL (Enquête téléphonique pour l’infor-

mation sur la cigarette électronique) survey by the French

Monitoring Centre for Drugs and Drug Addiction (Ler-

menier and Palle 2014) showed that by the end of 2013,

18 % of French people age 15–75 years had tried e-ci-

garettes, and 6 % had used an e-cigarette in the last

30 days.

Understanding of the patterns and determinants of

e-cigarette use currently remains incomplete. Further, a

recent systematic Cochrane review (McRobbie et al. 2014)

concluded that there is limited evidence to support the

efficacy of e-cigarettes in quitting or reducing smoking,

although there are still too few studies to draw solid evi-

dence-based conclusions. In addition, the safety of

e-cigarettes is not currently known (Callahan-Lyon 2014).

Some researchers (Grana et al. 2014) call for strict control

of e-cigarettes due to the lack of evidence on toxicity,
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although others (Hajek et al. 2014) consider that strict

regulation is not warranted. Lack of evidence on safety has

led to caution among health authorities. The World Health

Organisation, via the Framework Convention on Tobacco

Control, has invited Member States to regulate the e-ci-

garette market (World Health Organization 2014). In

France, the French National Authority for Health does not

recommend use of e-cigarettes, but proposes not to dis-

courage its use by smokers who will not use recommended

cessation interventions (Haute Autorité de Santé 2014).

The French High Council for Public Health issued an

Opinion in 2014, that highlighted the risk of introducing

young people to smoking via e-cigarette use (i.e., the

‘‘gateway’’ scenario), as well as the risk of a re-normalizing

smoking (Haut Conseil de la santé publique 2014).

The e-cigarette is often presented as a ‘‘healthier’’

alternative to conventional cigarettes and its use tends to be

closely linked with that of conventional cigarettes (McNeill

et al. 2015). In fact, dual use of both products concurrently

is common. It is important to monitor e-cigarette use to

improve understanding of consumer behavior and to

investigate the link between conventional and e-cigarettes.

The objectives of the present study were:

1. To describe the prevalence of e-cigarette use and dual

use (i.e., concurrent use of e-cigarettes and conven-

tional cigarettes) in France.

2. To identify independent sociodemographic correlates

of dual use.

Method

Health Barometers are repeated cross-sectional surveys of

random representative samples of the French population

age 15–75 years, which are conducted using computer-as-

sisted telephone interviews (CATI). The 2014 Health

Barometer survey was conducted between December 2013

and May 2014. Telephone numbers of households were

randomly generated, and individuals within households

were randomly selected among eligible household mem-

bers to participate in the interview. When the individual

selected was unavailable, an appointment was made.

Households were not replaced if the individual selected

refused to participate. Forty telephone calls were made

before the household or individual selected was considered

unreachable.

In 2014, due to preferential use of mobile telephones by

an increasing segment of the population including people

with landlines, an overlapping dual-frame sample was

used, including a landline sample (n = 7577) and a mobile

phone sample (n = 8058). The response proportion was

61 % in the landline sample and 52 % among those in the

mobile phone sample. The final sample therefore included

15,635 individuals. A detailed description of the survey

methodology is available (Beck et al. 2013; Richard et al.

2015).

Study variables

Sociodemographic data included sex, age, level of edu-

cation, occupational status (working, unemployed, student

or inactive), socio-professional category (SPC) (farm

worker, craftsman, retailer, business owner, executive,

senior-level professional occupation, intermediate occu-

pations, manual worker or employee), and household

income per consumption unit (CU). Consumption units

are used to compare households of different sizes and

compositions by assigning a coefficient to each member

of the household. We used the OECD scale for calculating

the consumption units in the household: one CU for the

first adult in the household, 0.5 CU for the other persons

aged 14 years or older and 0.3 CU for the children under

14 years (French National Institute for Statistics and

Economic Studies).

Smoking status was ascertained by asking respondents if

they currently smoked, even occasionally, if they smoked

daily and how much they smoked. Smokers were classified

as daily smokers if they reported a daily consumption. All

other smokers were classified as occasional smokers. Non-

smokers were asked if they had smoke in the past.

Respondents who had never smoked or just once or twice

to try it were classified as never smokers.

Use of e-cigarettes was measured in four items: (1)

‘‘Have you ever tried an e-cigarette?’’ (yes, no); (2) ‘‘Are

you currently using an e-cigarette?’’(yes, no); (3) ‘‘For how

long have you been using an e-cigarette?’’ (response in

days, weeks, months or years); and (4) ‘‘How often do you

use your e-cigarette?’’ (response options were every day,

not every day but at least once a week, less than once a

week but at least once a month and less than once a month).

Dual use (yes, no) was defined as current use of both

e-cigarettes and conventional cigarettes.

Vapers (i.e., users of e-cigarettes) were asked where

they usually vaped. Several locations (at home, at work, at

school, inside restaurants, bar or nightclubs and outside)

were proposed for which response options were yes and no.

Vapers were also asked to check if any of several reasons

for using e-cigarettes applied to them (including ‘‘it could

help you quit smoking’’ for smokers and ‘‘it helps you

maintain cessation’’ for former smokers). Response options

for each reason included yes and no.

Dual users were asked if vaping had enabled them to

reduce their cigarette consumption and if so, by how many

cigarettes per day. Finally, former smokers who vaped

were asked if vaping had helped them quit.
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Analyses

The data were weighted according to number of eligible

individuals and number of telephone lines in the house-

hold, and adjusted for the current population structure in

France (2012 Labour Force Survey, French National

Institute for Statistics and Economic Studies) according to

sex and age, region of residence, level of urbanization,

level of education and whether or not participants lived

alone. Prevalence of e-cigarette use and dual use were

assessed using weighted data and presented by age and

gender The sociodemographic correlates of dual use were

identified in multivariate logistic regression modeling

(adjusted odds-ratios and 95 % confidence intervals). All

statistical analyses were conducted using Stata/SE

(v.13.1).

Results

E-cigarette use

In 2014, 25.7 % of 15–75-year-olds in France had tried

e-cigarettes. Among these, 23.4 % were current vapers,

which represents 6.0 % of 15–75-year-olds. Among current

vapers, approximately half were daily vapers (2.9 % of

15–75-year-olds).

Fewer females than males had tried e-cigarettes (i.e.,

22.7 versus 28.7 % of men (p\ 0.01)). Similarly, fewer

females reported current e-cigarette use (5.2 versus 6.8 %

of males (p\ 0.01)). Finally, only 2.3 % of females vaped

on a daily basis, compared to 3.5 % of males (p\ 0.01).

Lifetime and current e-cigarette use as well as dual use

declined with age, regardless of sex [Table 1]. The pro-

portion of lifetime e-cigarette users was highest at age

15–24 years in both sexes, while the proportion of current

e-cigarette users was highest at age 25–34 years, again in

both sexes.

The average duration of e-cigarette use was 4 months;

47.2 % of vapers had been vaping for less than 3 months

and 9.0 % for more than 1 year. Most vapers (84.1 %)

reported vaping at home, 77.3 % vaped outside, 36.0 %

vaped at their workplace, 27.1 % vaped in public places

(i.e., restaurants, bars, cafes, and nightclubs), 4.8 % at

school and 0.1 % in cars.

Electronic cigarettes and use of conventional cigarettes

More than 98 % of current vapers were or had been con-

ventional cigarette smokers [Table 2]—83.1 % currently

smoked conventional cigarettes (i.e., were dual users), and

15.0 % were former smokers. About three quarters of daily

vapers were smokers (75.7 %, of whom 65.3 % were daily

smokers), the rest of them were mostly former smokers

(23.1 %).

The proportions of daily and occasional cigarette

smokers who reported lifetime use of e-cigarettes were

high (60.0 and 47.6 %, respectively). The proportion was

substantially lower among ex-smokers (12.3 %) and among

those who had never smoked conventional cigarettes

(5.6 %). Twenty-four percent of conventional cigarette

smokers who had never used an e-cigarette reported that

they intended to try it in the future.

Factors associated with dual use

Dual users had a distinct socio-demographic profile com-

pared to participants who smoked conventional cigarettes

only (Table 3). Farm workers, craftsmen, retailers and

business owners who smoked conventional cigarettes had a

much lower probability of being vapers as did those with

lower incomes and the unemployed.

Table 1 Prevalence of lifetime and current e-cigarette use as well as dual use by age group and sex

Age group (years) Males Females

n Lifetime

e-cigarette

use (%)

Current

e-cigarette

use (%)

Dual use

(%)

n Lifetime

e-cigarette

use (%)

Current

e-cigarette

use (%)

Dual

use (%)

Total 7191 28.7 6.8 5.5 8444 22.7 5.2 4.3

15–24 966 48.8 8.8 7.9 1040 40.7 5.4 4.5

25–34 1227 44.3 9.6 8.0 1296 30.3 6.6 5.1

35–44 1501 31.2 8.0 6.5 1520 26.0 6.3 5.3

45–54 1369 25.4 7.4 5.4 1679 20.8 6.2 4.9

55–64 1294 12.8 4.1 3.4 1596 12.3 4.3 3.6

65–75 834 5.4 1.5 0.9 1313 5.3 1.7 1.6

All percentages correspond to weighted data

Health Barometer, National Institute for Health Promotion and Health Education, France, 2014
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Table 2 Smoking status according to current and daily vaping

Vaper status N Smoking status

Daily (%) Occasional (%) Former (%) Never (%)

Current 891 74.7 8.4 15.0 1.9

Daily 424 65.3 10.3 23.1 1.2

All percentages correspond to weighted data

Health Barometer, National Institute for Health Promotion and Health Education, France, 2014

Table 3 Association between sociodemographic variables and vaping among French smokers aged 15–75

Vaping among current smokers (N = 4752)

n AOR (95 % CI)

Sex

Males 2509 Ref

Females 2243 1.0 (0.9–1.2)

Age (years)

15–24 781 Ref

25–34 1045 1.0 (0.7–1.4)

35–44 1103 1.0 (0.7–1.4)

45–54 979 1.1 (0.8–1.5)

55–64 619 1.0 (0.7–1.5)

65–75 225 0.7 (0.4–1.3)

Education

Less than secondary 2129 Ref

Secondary 1065 1.1 (0.9–1.3)

Post-secondary 1558 0.9 (0.7–1.1)

Income/CU (tertile groupings)

1st (low) 1389 Ref

2nd 1631 1.3* (1.1–1.6)

3rd (high) 1505 1.5*** (1.2–1.9)

Missing 227 0.7 (0.4–1.2)

Occupational status

Working 3047 Ref

Unemployed 592 0.7* (0.5–1.0)

Student 424 0.8 (0.5–1.2)

Inactive 689 1.0 (0.7–1.3)

Socio-professional category

Farm worker, craftsman, retailer, business owner 365 0.7* (0.5–1.0)

Executive, senior-level professional occupation 751 1.0 (0.7–1.3)

Intermediate occupations 1114 1.0 (0.8–1.2)

Manual worker 1184 0.9 (0.7–1.2)

Employee 1338 Ref

Health Barometer, National Institute for Health Promotion and Health Education, France, 2014

AOR adjusted odds ratios, CI confidence interval

* p\ 0.05, ** p\ 0.01, *** p\ 0.001

162 R. Andler et al.

123



Reasons for use

Among vapers, three-quarters of conventional cigarette

smokers and ex-smokers agreed that they vaped because of

their addiction to nicotine. Sixty-six percent of dual users

and 80 % of former smokers who vaped used e-cigarettes

because they considered them to be less harmful than

conventional cigarettes. Other reasons for e-cigarette use

included: less expensive (66 % of dual users and 71 % of

vaping ex-smokers), and e-cigarettes are permitted in pla-

ces where conventional cigarettes are banned (28 % of dual

users and 20 % of vaping ex-smokers).

E-cigarette and smoking reduction or cessation

Eighty-two percent of dual users agreed that e-cigarettes

could help with smoking cessation.

Further, 82 % of dual users reported that vaping had

enabled them to reduce their cigarette consumption, with a

mean reduction of 8.9 cigarettes per day. These individuals

were initially heavy smokers, smoking 21 cigarettes per

day on average (the mean overall among smokers was 11.3

in 2014). The mean number of cigarettes smoked initially

corresponds to the total number of cigarettes smoked cur-

rently plus the reported decrease in the number of

cigarettes smoked as a result of vaping.

Two-thirds (69.4 %) of dual users wanted to quit smoking

conventional cigarettes (14.7 % intended to quit in the next

month, and 20.3 % within the next 6 months) versus 54.2 %

of non-vaping smokers (10.6 % intended to quit in the next

month, and 14.5 % in the next 6 months) (p\ 0.01).

We estimated the proportion of 15–75-year-olds who

had quit smoking conventional cigarettes by vaping based

on the proportion of vapers who were former smokers

(15.0 % of current vapers). Among vaping ex-smokers,

89.0 % reported using e-cigarettes because it helped them

remain abstinent, and 89.7 % because it helped them quit.

Consequently, for the large majority, those vaping former

smokers were rather individuals who would have stopped

smoking while using e-cigarettes than former smokers

who, after having successfully given up smoking, would

have tried vaping independently from smoking cessation.

We estimated that 0.9 % of 15–75-year-olds (approxi-

mately 400,000 French), believed that e-cigarettes helped

them quit smoking or maintain cessation, at least

temporarily.

Discussion

In 2012–2013, the lifetime prevalence of e-cigarette use in

the United States was 13–15 % (McMillen et al. 2014;

Agaku et al. 2014). It was 20 % in Australia in 2013

(Gravely et al. 2014), 25.7 % in France in 2014, and 40 %

in the Netherlands in 2014 (Hummel et al. 2015).

The prevalence of current vaping was 3.5 % in Great

Britain in 2014 (Office for National Statistics UK 2014),

between 4 and 7 % in the United States in 2012–2013,

6.0 % in France in 2014, 7 % in Australia in 2013, and

16 % in the Netherlands in 2014 (Hummel et al. 2015).

These comparisons should be interpreted cautiously due

to temporal and methodological differences across surveys.

E-cigarettes and cessation of cigarette smoking

As the reported reasons for vaping show, the e-cigarette

was perceived as a substitute to conventional cigarettes due

to health, economic and practical reasons. Moreover, four

of five dual users reported that e-cigarettes helped them

decrease their cigarette consumption. However, the impact

of smoking on health, in particular lung cancer, is more

related to duration of smoking than number of cigarettes

smoked daily (Doll and Peto 1978; Flanders et al. 2003).

Thus, reduction in the use of conventional cigarettes as a

result of e-cigarette use would be more beneficial only if it

was on the pathway to sustained cessation, which is yet to

be investigated. The high level of intention to quit among

dual users is promising. However, intensity of cigarette

consumption also influences the risk of lung cancer, espe-

cially at lower consumption levels (Lubin and Caporaso

2006). While there may be minor benefit from each

cigarette replaced by vaping, especially among smokers

smoking 20 cigarettes or fewer daily, this must be balanced

against the greater harm from each year that cessation is

delayed by the false assumption that harm has been

reduced. Nevertheless, a recent publication (McNeill et al.

2015) suggests that smokers unwilling to quit or unsuc-

cessful in trying to quit could be encouraged to switch to

vaping.

We estimated that 0.9 % of 15–75-year-olds believe that

they quit smoking by vaping. This estimate excludes those

who quit smoking using e-cigarette, and then also stopped

vaping (which could not be accurately estimated in this

study). However, an upper bound would include all former

smokers who experienced e-cigarette—about 2.9 % of

15–75-year-olds. This is likely an overestimate since it

includes former smokers who used e-cigarette at the time

of cessation (whether vaping helped them quit cigarette

smoking or not) as well as former smokers who only tried

vaping. Moreover, it is not known if smokers who quit

using e-cigarettes will sustain the quit.

A gateway to smoking conventional cigarettes?

Vapers who never smoked cigarettes (or tried cigarettes

only once or twice) represent 1.9 % of all vapers (0.1 % of

Electronic cigarette use in France in 2014 163
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15–75-year-olds). If most dual users began smoking

cigarettes before using e-cigarettes (more than four of five

viewed e-cigarettes as a cessation aid or a way of reducing

cigarette consumption), then the hypothesized gateway-to-

smoking effect of e-cigarettes would be, at this current

time, relatively limited.

Young people are most at risk of initiating cigarette

smoking after using e-cigarettes (Leventhal et al. 2015).

Indeed, the proportion of participants that used e-cigarettes,

but were never smokers was highest among 15–24-year-

old. In this group, 7.5 % had never smoked, but had tried

e-cigarettes compared to 2.5 % or lower in the other age

groups (p\ 0.01). While there are concerns that vaping

could lead young people to cigarette smoking (Leventhal

et al. 2015; Primack et al. 2015), more research is needed

to investigate this hypothesis.

Fewer than 1 % of 15–24-year-old vaped and had never

smoked. Results from a recent survey support that exclu-

sive use of e-cigarettes is rare among 17-year-olds in

France (Spilka et al. 2015). Similarly, e-cigarette use

among young people in Great Britain appears to be

restricted to those who smoke (Eastwood et al. 2015).

Limitations

Analyses were based on a large sample representative of

the French population. The methodology of the survey has

been validated, and interviews were conducted by trained

interviewers. Several limitations, however, deserve atten-

tion in the interpretation of the findings. First, the response

rate obtained in the survey was 61 % in the landline sample

and 52 % in the mobile phone one. Even if this rate is

satisfactory for such health surveys in France, selection

bias cannot be ruled out especially if non respondents have

specific sociodemographic characteristics and health

behaviors. Second, our analyses rely on declarative data for

which it is impossible to control for all potential biases. In

this study, it could be particularly inconvenient for the

questions concerning the contribution of e-cigarette in

smoking cessation. Indeed, it might be complicated for

someone to clearly isolate the different factors that lead

him/her to a successful smoking cessation. In understand-

ing the relationship between vaping and smoking, the main

limitation in our study—aside from using a cross sectional

dataset—is that we cannot identify former vapers and also

we do not know in which sequence individuals started or

quit smoking and vaping. Not knowing when individuals

quit also forbid us from estimating if their smoking ces-

sation is successful on the long term. Thus, it is necessary

that next surveys include questions regarding the sequence

in which individuals started and stopped smoking and

vaping.

Conclusion

Compared with other developed countries, the prevalence of

cigarette smoking remains high in France (World Health

Organization 2013). Data from the 2014 Health Barometer

suggest that e-cigarettes are used primarily by cigarette

smokers, and that eight of ten dual users substantially

reduced the number of cigarettes they smoke. This may

partially explain the reduction in the mean number of

cigarettes smoked among smokers in France between 2010

and 2014 (Guignard et al. 2015). The link between e-ci-

garettes and smoking cessation remains under investigation,

with at least nine trials in progress worldwide (McRobbie

et al. 2014). However, if beliefs about the impact of e-ci-

garettes among smokers in this study are in fact borne out,

e-cigarettes may have helped several hundreds of thousands

of French smokers quit, at least temporarily. Regular

national and international surveys such as the Health

Barometer will provide data to assess the prevalence and

determinants of the use of e-cigarettes into the future.
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