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ABSTRACT
Objective: To describe and compare the perceptions
of the general population about the harmful effects of
electronic cigarettes (e-cigarettes) on users and on
those passively exposed to e-cigarettes and the
perceptions about e-cigarette usefulness for reducing
or eliminating tobacco smoking.
Design, setting, and participants: We analysed
cross-sectional data from a longitudinal study of a
representative sample of the general adult (≥16 years)
population of Barcelona, Spain (336 men and 400
women). The fieldwork was conducted between May
2013 and February 2014. We computed the
percentages, adjusted OR and their corresponding 95%
CI among participants with some awareness of
e-cigarettes (79.2% of the sample).
Primary and secondary outcome measures:
We assessed the perception about harmfulness for
e-cigarette users and for passively exposed
non-e-cigarette users, as well as the perception of
usefulness for smokers of cigarette cessation and
reduction.
Results: In this sample, 40.1% thought that
e-cigarettes had a harmful effect on users, and 27.1%
thought that e-cigarettes had a harmful effect on
passively exposed bystanders (p<0.001). Particularly,
more never-smokers perceived that e-cigarettes had
harmful effects on passively exposed bystanders than
current smokers (34.4% vs 20.6%; OR=1.93, 95% CI
1.02 to 3.63). More people perceived e-cigarettes as
being useful for reducing smoking than for quitting
(50.6% vs 29.9%, p<0.001), as well as for reducing
smoking than as being harmful to users (50.6% vs
40.1%, p=0.044).
Discussion: The perception that e-cigarettes are
useful for reducing tobacco consumption was more
prevalent than the perception that e-cigarettes are
harmful to users and to those passively exposed to
e-cigarettes. Advertisements and messages about the
use of e-cigarettes and their harmful effects should be
regulated and based on scientific evidence to avoid
creating erroneous ideas about their use.

INTRODUCTION
Interest in electronic cigarettes, also called
‘e-cigarettes’ or electronic nicotine delivery

systems, has increased rapidly around the
world in recent years. Furthermore, aware-
ness of e-cigarettes and the prevalence of
users doubled in just a few years in the
USA.1–3 The prevalence of ever e-cigarette
use among the general population is cur-
rently around 7% both in Europe4 and in
the USA.2 Since their commercialisation,
e-cigarettes have polarised researchers and
the general population in terms of their per-
ceptions of their usefulness and potentially
harmful effects. Some researchers and citi-
zens, particularly smokers, e-cigarette users
and stakeholders, advocate e-cigarettes as a
useful tool for reducing or eliminating
smoking; it has even been suggested that
e-cigarettes represent a harm reduction strat-
egy for smokers.5 On the other hand, most
tobacco control researchers and tobacco
control activists consider e-cigarettes a way to
renormalise smoking in public and work-
places and to contribute to nicotine addic-
tion among young people, including those
who have never smoked.6 The WHO calls for
regulation of e-cigarettes.

Strengths and limitations of this study

▪ General population belief that e-cigarettes are
more useful as tools for reducing tobacco con-
sumption than as tools for quitting smoking
entirely (50% vs 30% of the population).

▪ More people believe that e-cigarettes are useful,
particularly for reducing tobacco consumption,
than people who think that they have potentially
harmful effects on users and on those passively
exposed to e-cigarettes.

▪ The main limitation of our study is the attrition
of the cohort in the follow-up. Also, this is a
cross-sectional study and it is only possible to
assess associations, but no causal relationships.

▪ We used a face-to-face questionnaire with trained
interviewers, thus increasing the internal validity
of our results.
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There is growing scientific evidence related to public
awareness and the prevalence of e-cigarette use.7 8

However, the risks and benefits of e-cigarette use, par-
ticularly at mid-term and long term, are still unknown,
leading to increasing debate in scientific journals and in
the media. In order to create rational and meaningful
regulations in the future, it is especially important that
we obtain information about the general population’s
perception of the harmful health effects of e-cigarettes
and their usefulness for reducing or eliminating
smoking. Currently, although there are some studies8–12

conducted in different populations about the perception
of harmfulness and usefulness of e-cigarettes, the evi-
dence is still scarce in Europe. Moreover, all these
studies used the conventional cigarettes as a reference;
however, none of these studies have compared the per-
ceptions about the harmful effects of e-cigarettes with
their usefulness. Currently, the harmful effects of
tobacco consumption and passive exposure to tobacco
smoke are well known. Thus, we hypothesise that any
comparison with other products may lead to a percep-
tion of ‘no risk’ instead of ‘less risk’. For this reason, the
comparison of the harmful effects of e-cigarettes with
the conventional tobacco could create a misclassification
of the real perception of the population.
This study aimed to describe and compare the percep-

tions about the potential harmful effects of e-cigarettes
and their usefulness for reducing or quitting tobacco
smoking in the general population of Barcelona
(Spain).

METHODS
We used the follow-up data from the Determinants of
Cotinine phase 3 project (dCOT3, website: http://
bioinfo.iconcologia.net/es/content/estudio-dcot3). This
project is a longitudinal study of a representative sample
of the adult (≥16 years) population of the city of
Barcelona (Spain) (n=1245; 694 women and 551 men).
The baseline survey was conducted between 2004 and
2005, and its detailed design is provided elsewhere.13 14

We followed up all the adult participants who responded
to the face-to-face questionnaire in 2004–2005 and
agreed to participate in future studies by providing a
written and signed informed consent. We located 1010
of the 1245 participants (81.1%) in the baseline study
using the Insured Central Registry of Catalonia: 101 had
died, 49 moved out of the province of Barcelona, and 85
did not give consent to be followed or the informed
consent was not requested because they were minors
(<18 years in 2004–2005). In February 2013, we sent
these 1010 people a letter reporting again the primary
findings of the 2004–2005 study and informing them
that an interviewer would go to their home to adminis-
ter another face-to-face questionnaire. The follow-up
survey was conducted between May 2013 and February
2014. Of those who were sent a letter, 72.9% agreed to
participate and responded to the questionnaire, 18.5%

refused to participate in the follow-up, 7.2% moved else-
where and 1.3% died. From 736 individuals followed up
(336 men and 400 women), 583 (79.2%) answered ‘yes’
to the question, ‘Do you know what an e-cigarette is?’
We interpreted this as they were aware of e-cigarettes.
Thus, the final sample analysed for this study was 583
people who were asked about their beliefs of the
harmful effects of e-cigarettes and about their usefulness
for reducing or quitting smoking.
We used four separate questions to assess independ-

ently the absolute perception about harmfulness for
e-cigarette users, harmfulness for passively exposed
non-e-cigarette users, usefulness of cigarette cessation
for smokers, and usefulness of cigarette reduction for
smokers. We used the following two questions to
measure the perception or beliefs about the harmful
effects of e-cigarettes: “Do you think that electronic
cigarettes can be harmful to the health of users?” and
“Do you think that electronic cigarettes can be harmful
to the health of people that are near users and who are
passively exposed?” We also used the following two ques-
tions to measure the perception or beliefs about e-
cigarette usefulness: “Do you think that electronic cigar-
ettes can be useful for quitting smoking?” and “Do you
think that electronic cigarettes can be useful for redu-
cing cigarette consumption?” There were five possible
answers to these questions: ‘totally agree’, ‘agree’,
‘neither agree nor disagree’, ‘disagree’, and ‘totally dis-
agree’. When participants answered ‘totally agree’ or
‘agree’, we interpreted this to mean that the participants
had the perception or belief that e-cigarettes had
harmful effects and that e-cigarettes were useful for
reducing or eliminating tobacco consumption according
to the specific questions. We dichotomised the variable
in agree (‘totally agree’ and ‘agree’) and disagree
(‘neither agree nor disagree’, ‘disagree’ and ‘totally dis-
agree’) in order to perform the paired comparisons
between the perception of harmful effects and of useful-
ness of e-cigarettes. We did not include the answer
‘neither agree nor disagree’ in the agree category for
not overestimating the perception of the population.
We calculated the percentages and ORs with 95% CI

of the perception about harmfulness for e-cigarette
users, harmfulness for exposed non-e-cigarette users,
usefulness of cigarette cessation for smokers, and useful-
ness of cigarette reduction for smokers according to all
independent variables studies. We calculated the ORs by
means of logistic regression models adjusted for sex, age
and educational level. We performed four paired com-
parisons: (1) comparison of the percentages of people
who perceived that e-cigarettes have harmful effects on
users vs on people passively exposed to e-cigarettes; (2)
comparison of the percentages of people who perceived
that e-cigarettes were useful for quitting tobacco
smoking vs for reducing tobacco smoking; (3) compari-
son of the percentages of people who perceived that e-
cigarettes have harmful effects on users vs are useful for
quitting tobacco smoking; and (4) Comparison of the
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percentages of people who perceived that e-cigarettes
have harmful effects on users vs are useful for reducing
tobacco smoking. For all paired comparisons of the per-
ception or belief of harmful effects and usefulness of e-
cigarettes, we used McNemar’s χ2 test. All analyses (per-
centages, ORs and paired comparisons) were stratified
by sex; age (categorised as young adults: 25–44; adults:
45–64; and the elderly: ≥65 years); educational level
(categorised as low: no education or up to a middle
school diploma; intermediate: high school; or high: uni-
versity degree); cigarette smoking status (categorised as
current smokers: participants who smoked cigarettes
daily or occasionally at the moment of the survey;
former smokers: participants who did not smoke cigar-
ettes at the moment of the survey but had smoked cigar-
ettes in the past; and never-smokers: participants who
have never smoked cigarettes); and level of nicotine
dependence for current cigarette smokers as measured
with the Fagerström Test for Cigarette Dependence
(FTCD),15 categorised as low–medium dependence
(scores from 0 to 5) or high dependence (scores ≥6).
We also gathered information on ever use of e-cigarettes
using the question: ‘Have you ever used e-cigarettes?’
The possible answers to this question were: ‘yes, cur-
rently’, ‘yes, in the past’, ‘I have only tried e-cigarettes’,
and ‘I have never used e-cigarettes’. We dichotomised
the variables (yes/no) considering ever-users of e-
cigarettes as those people who answered ‘yes, currently’,
‘yes, in the past’ and ‘I have only tried e-cigarettes’, and
never-users as those who had never used them.

RESULTS
In total, 54.3% of the sample followed up were females and
73.1% were older than 44 years (36.3% were 45–64 years
and 36.8% were ≥65 years). The prevalence of smokers of

manufactured cigarettes was 23.3% and the prevalence
of ever e-cigarette use was 6.5%. The prevalence of ever
e-cigarette use was higher among men, younger people
and people with intermediate educational level. Ever
e-cigarette users were predominantly current smokers
(data not shown).
In our study, 79.2% of participants were aware of

e-cigarettes. There were statistically significant differences
between the people who were aware versus unaware of
e-cigarettes in terms of age, educational level and current
smoking status (table 1). Higher levels of awareness were
found for younger people (94.4%, 25–44 years, p<0.001),
for those with higher education levels (90.6%, p<0.001)
and for current smokers (93.6%, p<0.001).
Of the participants who were aware of e-cigarettes,

40.1% believed that e-cigarettes have harmful effects on
users and 27.1% believed that e-cigarettes have harmful
effects on people who are passively exposed to
e-cigarettes (p<0.001). There were no statistically signifi-
cant differences in the percentages of participants who
believed e-cigarettes have a harmful effect for users in
terms of sex, age, educational level, smoking status,
FTCD or ever e-cigarette use (table 2). More never-
smokers than current smokers believed that e-cigarettes
have potentially harmful effects on people passively
exposed to e-cigarettes (34.4% vs 20.6%; OR=1.93, 95%
CI 1.02 to 3.63); there were no statistically significant dif-
ferences in the other variables (table 2). The proportion
of individuals holding perceptions about harmful effects
of e-cigarettes on users was systematically higher than
the proportion of individuals holding perceptions about
harmful effects of e-cigarettes on people who were pas-
sively exposed to them across all the variables studied.
The differences between the perceived harmful effects
for users and for those passively exposed to e-cigarettes
were higher among women, older people, lower

Table 1 Sociodemographic differences between the people aware of and not aware of electronic cigarettes

Yes, I have heard of

electronic cigarettes

No, I have not heard

of electronic cigarettes

p Value(n=583) (n=153)

Sex 0.152*

Males 47.0 40.5

Females 53.0 59.5

Age (years) <0.001*

25–44 32.1 7.2 <0.001†

45–64 41.2 17.6

≥65 26.7 75.2

Educational level <0.001*

Low 14.6 49.7

Intermediate 40.6 32.7 <0.001†

High 44.8 17.6

Smoking status <0.001*

Never-smokers 35.3 60.1

Former smokers 37.2 32.7

Current smokers 27.5 7.2

*χ2.
†χ2 test for trend.
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Table 2 Percentages, ORs and 95% CI for the responses “agree” or “totally agree” to questions about the harmful effects of e-cigarettes on users and on people passively exposed to e-cigarettes and to questions

about the usefulness of e-cigarettes for quitting and for reducing tobacco consumption among the general population in Barcelona who were aware of e-cigarettes (n=583), Spain (2013–2014)

n

Belief of harmful effects of e-cigarettes

p Value‡

Belief of usefulness of e-cigarettes Comparisons*

On users

On non-users passively

exposed For quitting smoking For reducing smoking

p Value§ p Value¶ p Value**Per cent OR† (95% CI) Per cent OR† (95% CI) Per cent OR† (95% CI) Per cent OR† (95% CI)

Overall 583 40.1 – 27.1 – <0.001 29.9 – 50.6 – <0.001 0.047 0.044

Sex

Male 274 38.7 1 26.5 1 0.001 35.2 1.65 (1.12 to 2.45) 49.4 1 <0.001 0.755 0.095

Female 309 41.3 1.16 (0.75 to 1.78) 27.7 1.15 (0.70 to 1.87) <0.001 25.1 1 51.6 1.10 (0.78 to 1.56) <0.001 0.017 0.281

Age (years)

25–44 187 37.2 1 24.6 1 0.002 34.7 1.64 (0.91 to 2.96) 56.9 1.56 (0.95 to 2.58) <0.001 0.906 0.010

45–64 240 37.8 1.04 (0.63 to 1.72) 25.4 1.06 (0.60 to 1.88) 0.013 28.6 1.29 (0.74 to 2.27) 49.1 1.17 (0.74 to 1.87) <0.001 0.289 0.193

≥65 156 49.3 1.73 (0.90 to 3.31) 35.2 2.03 (0.99 to 4.18) 0.016 24.8 1 43.8 1 <0.001 0.003 0.360

Educational level

Low 85 44.1 0.99 (0.51 to 1.92) 25.0 1 0.031 27.5 1 43.8 1 0.002 0.377 1.000

Intermediate 237 39.0 1 28.6 1.66 (0.75 to 3.68) 0.012 27.7 0.84 (0.44 to 1.62) 49.3 1.13 (0.65 to 1.97) <0.001 0.201 0.278

High 261 39.5 1.08 (0.66 to 1.74) 26.5 1.61 (0.70 to 3.72) 0.002 32.6 1.00 (0.52 to 1.92) 53.8 1.25 (0.71 to 2.22) <0.001 0.314 0.045

Smoking status

Never-smokers 206 42.3 1.10 (0.63 to 1.90) 34.4 1.93 (1.02 to 3.63) 0.180 29.2 1.15 (0.71 to 1.86) 47.8 0.98 (0.65 to 1.49) <0.001 0.043 1.000

Former smokers 217 39.8 0.98 (0.56 to 1.73) 25.2 1.19 (0.61 to 2.30) 0.004 26.8 1 47.1 1 <0.001 0.253 0.470

Current smokers 160 37.5 1 20.6 1 <0.001 35.0 1.37 (0.83 to 2.26) 58.4 1.50 (0.95 to 2.35) <0.001 1.000 0.012

FTCD

Low–Medium (0–5) 133 37.8 1.05 (0.38 to 2.92) 21.3 1.25 (0.35 to 4.39) 0.002 35.1 1.11 (0.41 to 3.03) 56.1 1 <0.001 1.000 0.058

High (6–10) 27 36.4 1 18.2 1 0.250 34.8 1 69.2 1.71 (0.68 to 4.33) 0.008 1.000 0.111

Have you ever used an e-cigarette?

No 535 40.1 0.93 (0.46 to 1.88) 28.6 2.03 (0.81 to 5.11) <0.001 29.3 1 50.0 1 <0.001 0.052 0.107

Yes 48 39.5 1 15.8 1 <0.001 35.6 1.22 (0.63 to 2.37) 56.5 1.23 (0.65 to 2.30) 0.004 0.824 0.189

*Comparisons between the perception of harmful effects on users and the usefulness of e-cigarettes for quitting or reducing smoking.
†Adjusted ORs for sex, age and educational level.
‡Comparison of the percentages of people who perceived that e-cigarettes have harmful effects on users and on people passively exposed to e-cigarettes using McNemar’s χ2 test.
§Comparison of the percentages of people who perceived that e-cigarettes were useful for quitting tobacco smoking and for reducing tobacco smoking using McNemar’s χ2-test.
¶Comparison of the percentages of people who perceived that e-cigarettes have harmful effects on users and were useful for quitting tobacco smoking using McNemar’s χ2-test.
**Comparison of the percentages of people who perceived that e-cigarettes have harmful effects on users and were useful for reducing tobacco smoking using McNemar’s χ2 test.
e-cigarette, electronic cigarette; FTCD, Fagerström Test for Cigarette Dependence.
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education level, current smokers and ever e-cigarette
users (table 2).
The percentage of people who perceived that

e-cigarettes were useful for quitting smoking and for
reducing tobacco consumption was 29.9% and 50.6%,
respectively (p<0.001). A greater proportion of the
sample believed e-cigarettes were useful for reducing
tobacco consumption than for quitting smoking accord-
ing to all the variables studied. These differences were
statistically significant(table 2).
Among the sample, the proportion of individuals

holding perceptions about e-cigarettes being useful for
reducing tobacco consumption was sistematically higher
than the proportion of individuals holding perceptions
about their harmful effects on users (overall=50.6% vs
40.1%, p=0.044); however, there were only statistically sig-
nificant differences among young adult people (25–
44 years), those with a high educational level and current
smokers (table 2).

DISCUSSION
Although previous studies8–12 focus on the perceptions
about e-cigarettes, to the best of our knowledge, this is
the first study that compares the general population’s
beliefs about the usefulness of e-cigarettes for reducing
or eliminating smoking and their beliefs that e-cigarettes
have potentially harmful effects. We found that more
people believed that e-cigarettes are useful, particularly
for reducing tobacco smoking, than people who
believed that e-cigarettes have potentially harmful effects
on users and on those passively exposed to them.
We did not find differences among the perception of

harmful effects of e-cigarettes and their usefulness
according to the use of e-cigarettes. However, a study
conducted among young adults11 showed that partici-
pants who believed e-cigarettes can help to quit smoking
were more likely to experiment with the e-cigarette in
the future.
Current scientific evidence about the effectiveness of

e-cigarettes for quitting smoking is contradictory and
scarce. A meta-analysis16 based on 13 studies (2 rando-
mised controlled trials and 11 cohort studies) has failed
to prove that e-cigarettes help smokers to stop smoking
in the long term compared with placebo e-cigarettes,
and that e-cigarettes could help to prevent relapse
among former smokers or that they could promote
smoking cessation among current smokers. A recent lon-
gitudinal study,17 not included in the meta-analysis, has
shown that quitting smoking might depend on the type
of e-cigarettes used and the frequency of use. On the
other hand, other studies1 2 18 found a high percentage
of ‘dual’ use (ie, use of e-cigarettes plus use of other
tobacco products) and low satisfaction with the use of
e-cigarette devices (including among e-cigarette users
with nicotine).19 Moreover, smokers who have used
e-cigarettes may be at increased risk for not being able
to quit smoking.20 Our results show that the general

population believes that e-cigarettes are more useful for
reducing tobacco consumption than for quitting
smoking (50% vs 30% of the population).
According to our data, the general population of

Barcelona believes that e-cigarettes are more useful than
harmful. We hypothesise that, at least in part, this is
because conventional cigarettes are used as a reference
by the general population (ie, e-cigarettes are compared
with conventional cigarettes). One study conducted in
adult smokers in the USA (n=6007)21 found that
smokers considered e-cigarettes as less likely to cause
cancer or heart disease compared with conventional
cigarettes. Other studies9 10 have shown a high percent-
age of people who believe that e-cigarettes are less
harmful than conventional cigarettes.
Currently, many e-cigarette companies promote

e-cigarettes by stating that e-cigarette use can help to
reduce or eliminate smoking and that e-cigarettes are a
healthier option than smoking conventional cigarettes.22

Moreover, it is common for people to learn about
e-cigarettes from traditional media sources, such as
radio, newspapers and TV.10 The increase in these kinds
of advertisements and messages about e-cigarettes in the
media and on social networks23–25 could create an erro-
neous ‘imaginary collective idea’ about the lack of
harmful effects and the usefulness of e-cigarettes in the
general population. For this reason, the WHO has
recommended the regulation of e-cigarettes, including
regulation of their advertising.26

Another important concern is the effect of passive
exposure to e-cigarettes aerosols. We found that a low per-
centage, about 27% of the population, believed that
passive exposure to e-cigarettes is harmful to non-users.
Moreover, there was a higher perception that e-cigarettes
are more harmful to users than to people passively
exposed to them (40% vs 27% of the population).
However, attitudes towards e-cigarette regulation in
indoor places are generally positive.27 Recent studies28–34

have found toxic and carcinogenic substances in the
aerosol generated by e-cigarettes, such as nitrosamines,
polyaromatic hydrocarbons, carbonyls, volatile organic
compounds, heavy metals and nicotine. Notably, non-
smokers absorb nicotine when they are passively exposed
to e-cigarettes at home, although the mean concentra-
tions of nicotine are lower than those in non-smokers
exposed to conventional cigarettes.35 Moreover, the nico-
tine residue (third-hand exposure to nicotine) in houses
where e-cigarettes were used was significantly lower than
in houses where conventional cigarettes were smoked.36

The main limitation of our study is the potential for
participation bias due to the attrition in the cohort of
participants. Although there were no statistically signifi-
cant differences between the people who were followed
up and those who were lost from the original study
according to sex, age and educational level, our final
sample had a greater proportion of older people than
the population of the city of Barcelona. However, our
results could be generalised to the rest of Spain and
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other European countries. Another potential limitation
is the use of a questionnaire to collect self-reported
information on e-cigarette use, which could be an inher-
ent source of bias. We used a face-to-face questionnaire
with trained interviewers, thus potentially increasing the
internal validity of our results as compared with other
studies that used internet-based and other self-
administered surveys. Although the use of a face-to-face
questionnaire could also be a limitation when reporting
substance use (ie, under-reporting of cocaine use),
we believe that this limitation is scarce in our study
because the use of e-cigarettes is not socially stigmatised.
On the other hand, our results could partially underesti-
mate the real perception of usefulness and harmfulness
of e-cigarettes because we classified the answer ‘neither
agree nor disagree’ in the ‘disagree’ category. However,
we used the same categorisation in the four questions
and this limitation is minimised in the comparisons.
In conclusion, the perception in the general popula-

tion that e-cigarettes are useful, particularly in reducing
tobacco smoking, is higher than the perception that
e-cigarettes have harmful effects on users and those pas-
sively exposed to them. Advertisements and messages
about the potentially harmful effects of e-cigarettes and
their usefulness for reducing or eliminating smoking
should be regulated and be based on scientific evidence
to avoid creating any erroneous ideas about these
devices in the general population.
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