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Abstract
Objective  This study seeks to describe current e-cigarette 
users’ patterns of use including primary motivation for 
use, dual use, use with nicotine and principal flavour used, 
according to individuals’ sociodemographic characteristics 
and conventional tobacco consumption in Barcelona, 
Spain.
Design, setting and participants  This is a cross-
sectional study of adult (≥18) current e-cigarette users 
of Barcelona (n=600), recruited in 2015. Researchers 
calculated percentages and ORs with their 95% CIs of 
users’ e-cigarette use with nicotine, primary motivation for 
use and preferred flavour. The analyses were stratified by 
sociodemographic variables including sex, age and level of 
education and by patterns of e-cigarette use and past and 
current conventional tobacco use.
Results  The most prevalent motivation for using 
e-cigarettes was to reduce tobacco smoking (48%, 
n=288), followed by quitting smoking (39.2%, n=235), 
and to use e-cigarettes in places where tobacco smoking 
was prohibited (10.2%, n=61). The most prevalent primary 
flavour used was tobacco (49%, n=294), followed by 
fruit (19.5%, n=117). People younger than 25 years old 
(OR=4.36, 95% CI 1.99 to 9.57) were more likely than 
older people to use them where smoking cigarettes was 
prohibited. A greater proportion of those in the youngest 
age group preferred fruit flavour compared with older 
individuals (29.3%, n=41).
Conclusions  Younger users of e-cigarettes and non-
smokers are more likely to use flavours other than tobacco 
and to use e-cigarettes mainly for recreational purposes.

Introduction 
Since the invention of electronic cigarettes 
(e-cigarettes) in 2003, the prevalence of their 
awareness and use has significantly increased 
throughout the world. In the USA during 
2010–2013, their awareness increased from 
40.9% to 79.7%, ever use from 3.3% to 8.5% 
and current use from 1.0% to 2.6%.1 Similar 
increases have also been documented in 
other countries, including Great Britain, 
Poland, Finland, Latvia and Korea.2 3 In Spain 

in 2014, prevalence of ever e-cigarette use was 
estimated at 6.5% and current use at 1.6%.4 

E-cigarettes have created a polarisation 
among researchers, health professionals and 
the general population about their useful or 
harmful effects since their commercialisation. 
Some researchers and citizens, particularly 
smokers, e-cigarette users and stakeholders, 
are advocates of e-cigarettes as a useful tool 
to quit or reduce tobacco consumption, and 
some people and organisations suggest them 
as a harm reduction strategy for smokers.5 
On the other hand, most tobacco control 
researchers, professionals and activists view 
e-cigarettes as a pathway to the renormali-
sation of tobacco products in public and in 
workplaces, creating new potential nicotine 
addiction among young people, including 
those who have never used tobacco.6

The current evidence for and against e-cig-
arettes as a useful tool is contradictory. Some 

Strengths and limitations of this study

►► This is the first study in Spain describing the aver-
age time of e-cigarette use, number of cartridges 
and milligrams of nicotine per cartridge and the only 
one in Europe, to our best knowledge, which assess-
es users’ preferred flavour and motivation for use, 
stratified by their patterns of e-cigarette use and 
past and current tobacco consumption.

►► The use of face-to-face questionnaires with trained 
interviewers strengthens the internal validity of the 
study.

►► The sample was recruited using a non-probabilistic 
sampling method which could affect the external 
validity of the study.

►► The use of a questionnaire in data collection allows 
for possible recall and response biases.

►► The cross-sectional study design only allows for 
assessment of associations as opposed to causal 
relationships.
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studies show that e-cigarettes can be an effective tool 
for cessation or reduction of tobacco consumption and 
for the improvement of tobacco-related disease condi-
tions,7–13 while a recent systematic review and meta-anal-
ysis concluded that they have no effect or even a negative 
effect.14 Moreover, there is a theoretical concern that 
e-cigarettes may harm public health gains in tobacco 
reduction by renormalising smoking and creating and 
sustaining nicotine addiction, since their use, sale and 
marketing are less regulated than tobacco products,15 
although the evidence currently is scarce.16

Since e-cigarettes have only been on the market for a 
short time, long-term studies of the potential health effects 
of e-cigarettes do not yet exist. Some short-term studies 
have found negative pulmonary effects in users such as 
lung and airway obstruction.17 Furthermore, chemicals 
such as carcinogenic tobacco-specific nitrosamines  and 
carcinogenic carbonyls including formaldehyde and acet-
aldehyde17–20 have been found in e-cigarette liquid. The 
long-term effects of these chemicals must continue to be 
evaluated.

Gaps in information on e-cigarette users’ patterns and 
characteristics of use still exist. Monitoring these patterns 
of use is necessary to inform decisions aimed at mini-
mising the potential negative effects of e-cigarettes and 
at maximising their potential benefits. Therefore, the 
objective of this study is to describe current e-cigarette 
users’ patterns of use, including primary motivation for 
use, dual use, use with nicotine and main flavour used, 
according to individuals’ sociodemographic characteris-
tics and conventional tobacco consumption.

Methods
This is a cross-sectional study of a sample of adult (≥18 
years) current e-cigarette users, and residents of Barce-
lona in Spain (n=600). Due to limited resources and a 
necessary sample size that was large relative to the preva-
lence of e-cigarette use in the population, a probabilistic 
sampling technique was infeasible. Therefore, the tech-
nique known as ‘consumer panels’ was used to enrol e-cig-
arette users as described previously elsewhere.21 Briefly, 
this technique is often used in market research to recruit 
users of uncommonly found products. For this study, 
e-cigarette users were recruited in all neighbourhoods 
of the city of Barcelona between February and June 2015 
by sensors (specifically trained personnel for the recruit-
ment of uncommon product consumers, in this case, 
e-cigarette users). The sensors walked around Barcelona 
neighbourhoods and when they identified individuals 
using or carrying an e-cigarette in public, the interviewees 
were approached and asked if they were current e-ciga-
rette users and if they would take part in the study. All 
participants were current e-cigarette users at the moment 
of the interview, independent of whether they used it 
daily or occasionally. To recruit the 600 participants, 665 
individuals were approached (a rejection rate of 9.7%). 
A brief face-to-face interview was conducted with the 

individuals who agreed to participate at that point and 
again in 2016 to be followed up. The sample size for this 
study was calculated using the formula for simple random 
samples (Zα*pq/e)2 for an expected prevalence of 50% 
(P=q=0.5) to yield the maximum sample size and ensure 
statistical power. A 95% CI was used (Zα/2=1.96) and 
an absolute error of 0.04. We used 50% as the expected 
prevalence because we did not know the prevalence of 
the patterns of use among e-cigarette users and this prev-
alence maximises the sample size.

Study variables
The principal variables used in this study are outlined 
below.

Patterns of use
These variables included the amount of time in months 
the participant had been using e-cigarettes, use of the 
e-cigarette with or without nicotine, number of cartridges 
of e-liquid with nicotine used per week and milligrams of 
nicotine the cartridges contained.

Motivation for use
Users were asked about their primary motivation for using 
e-cigarettes. The possible responses were: ‘to quit tobacco 
smoking’, ‘to reduce tobacco smoking’, ‘to smoke in 
places where tobacco is prohibited’ and ‘other reasons’. 
This last category was open ended and the interviewers 
wrote the literal response of the participants. For the 
present study, we do not used the open category (n=16) 
for the motivation for use.

Flavour used
Participants were asked an open-ended question about the 
primary flavour they used with their e-cigarette. Answers 
such as ‘tobacco’ or any brand of tobacco cigarettes 
were categorised as ‘tobacco’; answers such as ‘menthol’ 
and ‘mint’ were categorised as ‘menthol’; flavours such 
as ‘strawberry’, ‘apple’ and ‘watermelon’ were catego-
rised as ‘fruit’; and flavours like ‘chocolate’, ‘coffee’ and 
‘cinnamon’ were categorised as ‘others’.

We also obtained information about sex, age (cate-
gorised as  <25 years old, 25–44 years old, 45–64 years 
old and  ≥65 years old), educational level (categorised 
as primary or less (no education up to middle school 
diploma), secondary or intermediate (high school) and 
university or more (university degree)), smoking status 
at the time of data collection and before initiating use of 
e-cigarettes (non-smokers and smokers), number of ciga-
rettes smoked per day at the time of data collection and 
before initiating use of e-cigarettes (categorised as  <10, 
10–19,  ≥20) and nicotine dependence before initiating 
use of e-cigarettes using the heavy smoking index22 (cate-
gorised as low, medium and high). These variables were 
used as covariates.

This study is part of a project called: ‘Patrón de uso, 
aceptabilidad y percepción de riesgo de los cigarrillos 
electrónicos: estudio prospectivo de cohortes con 
biomarcadores’. 
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Data analysis
We calculated the proportion of the qualitative variables 
(motivation for using e-cigarettes, main flavour, and so 
on) and median and IQR for the quantitative variables 
due to the skewed distributions of the data. We used 
Χ2  test and Fisher’s exact test for qualitative variables, 
Mann-Whitney U test and Kruskal-Wallis test for quanti-
tative variables with independent samples, and Wilcoxon 
test for quantitative paired samples (number of cigarettes 
smoked before and during use of e-cigarettes). We also 
fit separate multivariate logistic regression models to 
calculate the ORs with their 95% CIs of e-cigarette users’ 
use with nicotine, motivation for use and flavour used 
adjusted for sex and age. Analyses were stratified by sex, 
age, educational level, conventional tobacco use and use 
of e-cigarette with or without nicotine. Although we used 
a non-probabilistic sampling method to recruit the e-ciga-
rette users, our sample was representative of current e-cig-
arette users according to sex and age.23 For this reason, 
analyses were not weighted. The level of statistical signif-
icance was set to a two-sided P value <0.05. All analyses 
were conducted using Stata V.14.0 statistical software.

Results
Table  1 shows information about the time the partici-
pants were using e-cigarettes, use with nicotine, number 
of cartridges with nicotine used per week and quantity 
of nicotine of the cartridges in milligrams. Median time 
using e-cigarettes was 6 months (IQR=3–12 months) and 
was significantly greater in men, users aged 65 years and 
older, people with university education and current 
non-smokers (table  1). Fifty-six per cent of e-cigarette 
users used them with nicotine and 86.8% of the e-ciga-
rette users were past tobacco smokers (before use of e-cig-
arettes) compared with 65.2% who were current smokers 
(dual users) (P<0.001, not shown in table). Use with 
nicotine was significantly greater among men, people 
aged 65 years and older, current and past smokers, and 
those who smoked 20 or more cigarettes per day. Among 
participants who used e-cigarettes with nicotine (n=336), 
median number of cartridges with nicotine used per week 
was 2 (IQR=1–3 cartridges) and was greater in users aged 
65 and older and those who smoked 20 or more cigarettes 
per day before initiating use of e-cigarettes (table 1).

Of the total sample, the most prevalent motivation for 
using e-cigarettes was to reduce tobacco smoking (48%), 
followed by quitting smoking (39.2%), and to use in 
places where tobacco smoking was prohibited (10.2%) 
(table  2). People younger than 25 years old (OR=4.36, 
95% CI 1.99 to 9.57) and women (OR=1.87, 95% CI 1.02 
to 3.43) were more likely to state their main motivation 
for use as to use e-cigarettes where cigarettes were prohib-
ited, while older people were more likely to use them 
to quit smoking tobacco (≥65, OR=13.8, 95% CI 2.62 to 
72.41) (table 2). Those whose main motivation of e-cig-
arette use was to quit tobacco smoking had been using 
e-cigarettes the longest (≥2 years, OR=10.22, 95% CI 2.57 

to 40.62) (table 2). Individuals whose main motivation of 
use was to use them in places where tobacco smoking was 
prohibited were more likely to use fruit flavour (OR=8.72, 
95% CI 3.76 to 20.26) and to have been non-smokers 
before initiating e-cigarette use (OR=36.15, 95% CI 
18.36 to 71.18) or non-smokers while using e-cigarettes 
(OR=10.60, 95% CI 5.40 to 20.82) (table 2).

Of the overall sample, 99% reported using an e-ciga-
rette flavour. The most prevalent flavour used was tobacco 
(49%), followed by fruit (19.5%) (table  3). Tobacco 
flavour was more frequent among men (OR=2.13, 95% CI 
1.51 to 3.00) and people aged 25–44 (OR=2.25, 95% CI 
0.51 to 9.84) (table 3). Fruit flavour was more prevalent 
among women (women, 23.9%; men, 11.9%; P<0.001) 
and the youngest age group, showing a negative dose–
response pattern with increasing age (<25, 29.3%; 25–44, 
17.7%; 45–64, 14.4%;  ≥65, 12.5%; P=0.008) (table  3), 
although OR did not yield statistically significant results. 
Users of tobacco flavour smoked currently the greatest 
number of cigarettes per day (>20 cigarettes, OR=6.45, 
95% CI 1.84 to 22.59) and were more likely to be past and 
current smokers (table 3).

Discussion
In our study, we found a relatively short median time 
that e-cigarette users in Barcelona had been using e-cig-
arettes. We also found a high proportion (65%) of users 
smoke conventional cigarettes (dual use), and nearly one 
in seven (13%) were non-smokers before beginning use 
of e-cigarettes. Participants’ main motivations for using 
e-cigarettes were predominantly to quit or reduce tobacco 
consumption. For use in places where cigarettes are 
banned (recreational use) was the least common moti-
vation for use, although young people were more likely 
than older people to use them for this reason. While the 
most popular flavour was tobacco, more than 50% of the 
sample participants used other flavours.

The median time using e-cigarettes of our sample 
participants was 6 months. A study of European current 
e-cigarette users conducted in 2014 found a median time 
of 10 months and the average time of use was significantly 
longer in former cigarette smokers than current smokers 
(11 and 8, respectively).23 We found that median time of 
use was significantly greater in older people. This could 
be related to their motivations for using e-cigarettes as 
being much more likely to use to quit smoking cigarettes. 
If people notice a decrease in the number of cigarettes 
they smoke since they began using e-cigarettes, there 
is an incentive for them to continue. Our findings are 
supported by a study that found higher rates of continued 
use for those who had goal-oriented reasons for use than 
for those who had non-goal-oriented reasons.24 Longer 
duration of e-cigarette use has been associated with an 
increased frequency of use and a simultaneous decrease 
in tobacco smoking.25 On one hand, if a longer duration 
of e-cigarette use eventually leads to complete tobacco 
smoking cessation, public health implications may be 
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positive. On the other hand, if users continue with 
dual use they may still be at risk of the negative health 
outcomes due to tobacco smoking, as even light cigarette 
smoking can have significant negative health impacts25 
and a potential risk of long-term health effects of e-cig-
arette use.

Our data show that men, older people, those who 
are past and current heavy smokers, and those who use 
tobacco flavour more frequently were much more likely 
to use their e-cigarettes with nicotine, suggesting that 
smoking conventional tobacco is strongly related to use of 
e-cigarettes with nicotine. However, 16.5% of participants 
who were non-smokers before beginning the use of e-cig-
arettes used liquids with nicotine, indicating a potential 
for their future nicotine addiction and eventually use of 
other tobacco products. Conventional tobacco smokers 
who used e-cigarettes with nicotine reported having 
reduced the number of cigarettes they smoked at the time 
of data collection compared with before starting e-ciga-
rette use. This signifies that e-cigarette use with nicotine 
could contribute to cigarette smokers reducing consump-
tion, which has been supported by past studies,7 8 10 26 but 
contradicted by others.14

Reducing tobacco smoking was the most prevalent 
motivation for use of e-cigarettes, followed by quitting 
smoking and to use e-cigarettes in places where tobacco 
smoking is prohibited. That 90% of the study participants 
cited their primary motivation as to quit or reduce tobacco 
consumption indicates a strong belief that e-cigarettes are 
effective in helping smokers to do this, which has been 
documented.27–29 A report of e-cigarettes marketing in 
the UK found that companies often market products as 
being healthier and safer than traditional cigarettes and 
effective in cutting down or quitting.30

Despite wide bans on flavoured cigarettes, bans on 
flavoured e-cigarettes are scarce. Research on flavours 
is necessary to provide evidence on the potential harms 
of certain e-cigarette flavours to inform related policy 
decisions. Fifty per cent of our sample preferred tobacco 
flavour, followed by fruit, menthol and others. Our find-
ings coincide with one study’s findings28 but differ from 
other studies which found fruit or menthol to be the 
preferred flavours,29 31 32 and another that found users were 
more likely to use tobacco flavour at e-cigarette initiation 
but to switch to other flavours like fruit with continued 
use.33 These differences could be related to the trend of 
e-cigarette use not having caught on in Spain like it has 
in countries such as the USA, to differences in restric-
tions on e-cigarettes marketing or to the relatively short 
duration of e-cigarette use among our study participants. 
To our knowledge, no other study has been published 
that compares preferred flavour of e-cigarettes among 
individuals’ sociodemographic characteristics, patterns 
of use and tobacco consumption. One comprehensive 
study from the USA was recently published that assessed 
preferred non-cigarette tobacco product  flavours and 
stratified by sociodemographic characteristics.32 Although 
the study provided information on the proportion of 
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e-cigarette users who use with flavours in general, it did 
not stratify by the flavours themselves. Our data show that 
men, heavy smokers and users of e-cigarettes with nicotine 
were more likely to use tobacco flavour. It makes sense 
that individuals who use e-cigarettes to use with or replace 
cigarettes would prefer tobacco flavour. On the other 
hand, less heavy and non-smokers preferred menthol 
and fruit flavours. Another study found 80% of never 
smokers preferred fruit flavour, 36.4% preferred menthol 
and only 6.1% preferred tobacco.29 Fruit and menthol 
flavours seem to appeal to non-smokers and their avail-
ability could be a main reason for non-smokers starting 
use of e-cigarettes.29 Furthermore, fruit flavour may be 
less effective compared with other flavours in helping 
cigarette smokers to reduce their tobacco consumption. 
A recent quasiexperimental study of e-liquid flavour as a 
moderator of reducing cigarette consumption found that 
the largest reduction of cigarettes was among the people 
using menthol  flavoured e-cigarettes, while the smallest 
reduction was among those using chocolate and cherry 
flavours, even though users of cherry flavour had some of 
the highest rates of e-cigarette use.31

Young people are of particular concern in the discussion 
surrounding e-cigarettes. A recent study conducted among 
US high school students16 showed that a high concentration 
of nicotine of e-cigarettes was associated with frequency and 
intensity of smoking and vaping. Moreover, another study 
conducted in adolescents in the UK34 showed that the main 
motivation for using e-cigarettes was for experimentation. In 
our sample, conducted in adult population, younger people 
(between 18 and 25 years old) were more often non-smokers 
before beginning use of e-cigarettes compared with the 
total sample (25% and 13%, respectively), suggesting that 
young people may perceive e-cigarettes as less harmful 
than conventional cigarettes compared with older people. 
Furthermore, young people were much more likely to state 
their main motivation for e-cigarette use as to use them 
where smoking cigarettes is prohibited. This suggests that 
they may not be using e-cigarettes as often as older people 
to reduce the harm of cigarettes, but are instead using them 
more often for recreation. This suggests young people do 
not perceive e-cigarettes as being socially stigmatised to the 
same extent as conventional cigarettes. Young people also 
use fruit flavoured e-cigarettes at a higher proportion than 
older people, which was consistent with another study32 and 
also with studies that have been conducted on preferred 
conventional cigarette flavours.35 Studies show that fruity 
flavours are more appealing to young people, are perceived 
as being less harmful than tobacco flavour,16 and that their 
availability may be one of the main reasons for young 
people to experiment with e-cigarettes in the future.29

Our study has some limitations. First, we recruited study 
participants using the method of ‘consumer panels’, a 
non-probabilistic sampling technique, which calls into 
question the external validity of the sample. However, 
our sample was representative of current e-cigarette users 
according to sex and age.21 Despite our sampling method 
being a non-probabilistic technique itself, it has been 

shown in another study to provide greater sample repre-
sentativeness than other commonly used non-probabi-
listic sampling methods.21 Moreover, previous studies4 36 
which we could use to weight our study have small sample 
sizes and a big limitation of external validity.21 For this 
reason, the data were not weighted. Other limitations are 
those that exist in studies using surveys as their primary 
data source. We asked participants to recall information 
about their past smoking habits, such as the number of 
cigarettes they smoked before use of e-cigarettes. There-
fore, there is a possibility of recall bias or information 
bias. In this sense, around 30% of the participants who 
declared to be non-smokers before use of e-cigarettes also 
declared used it to quit or reduce tobacco smoking. For 
this reason, the information collected about users’ char-
acteristics before using e-cigarettes should be considered 
with caution due to the potential for response bias. More-
over, the information about the milligrams of nicotine in 
the cartridges should be considered with caution, because 
there are several volumes of e-liquid (from 10 to 30 mL or 
more) and the milligrams of nicotine could vary. We also 
asked users to report their use in places where tobacco 
smoking is prohibited, including places where e-ciga-
rettes are prohibited and the number of cigarettes they 
currently smoked. Participants may have under-reported 
these variables because of social pressures against using 
e-cigarettes and conventional cigarettes in public places. 
As a counterpart, we used a face-to-face questionnaire 
to collect data that provide more internal validity than 
other methods of data collection such as online question-
naires29 or mail-in surveys.37 Furthermore, the estimates 
in stratification with small samples could be considered 
with caution due to the wide CIs. Moreover, our large 
sample size of 600 current e-cigarette users adds statistical 
power to our analyses. Our findings are important, as this 
is the first study in Spain describing the average time of 
e-cigarette use, number of cartridges and milligrams of 
nicotine per cartridge, and the only one in Europe, to our 
best knowledge, which assesses users’ preferred flavour 
and motivation for use stratified by their patterns of e-cig-
arette use and past and current tobacco consumption.

In conclusion, according to our results, younger users 
of e-cigarettes and non-smokers are more likely to use 
flavours other than tobacco and to use e-cigarettes mainly 
for recreational purposes. More studies are needed to 
verify the different theories about e-cigarettes.
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