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Background: Electronic cigarettes (e-cigarettes) are rapidly emerging into a new 
trend among adolescents, signaling a new époque, that of vapers. E-cigarettes are 
battery-powered nicotine delivery devices that heat a typically flavoring liquid solution 
into an aerosol mist that users inhale, allowing them to imitate the act of conventional 
smoking. There are concerns about the impact of e-cigarettes at both individual and 
public health level.

Aim: To discuss the characteristics of the most vulnerable, to become e-cigarette users, 
group of adolescents and to further highlight their behaviors and characteristics.

Methods: An electronic search in PubMed, EMBASE, and Google Scholar databases 
was conducted, using combinations of the following keywords: adolescents, teenagers, 
e-cigarettes, vaping. The search included all types of articles written in English until 
August 2017. A total of 100 articles were found, and 25 were finally included in the 
present review.

Results: Older age, male gender, conventional smokers, peer influence, daily smoking, 
and heavier smoking are the most common characteristics of adolescent e-cigarette 
users.

Conclusion: E-cigarette use is common, especially between certain subgroups in the 
adolescent population. Since e-cigarette use is increasing and considering that the long 
term health effects are still under investigation, targeted interventions towards more 
susceptible individuals may be an effective prevention strategy.

Keywords: adolescents, teenagers, e-cigarettes, vaping, electronic cigarette

iNTRODUCTiON

Rationale-Objectives
Tobacco purchase and usage have shifted to alternative products since the introduction of electronic 
nicotine delivery systems into the market in the mid-2000s, raising concerns due to increased public 
interest (1, 2). Electronic cigarettes (e-cigarettes) are novel battery-operated hand-held devices 
designed to deliver smokeless doses of nicotine, through a vaporization process. E-cigarettes have 
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been designed to simulate the sensory experience of smoking, 
although without combustion.

Nowadays, a wide variety of e-cigarette brands is easily 
accessible in retail and online shops (3). E-cigarette advertising 
expenditures increased sharply (4), while safety and long-term 
health effects are still vague based on the present scientific evi-
dence. As a result of the large-scale marketing, e-cigarettes gained 
widespread pervasiveness among all age groups, including vul-
nerable adolescents and youths populations (5–8). Indeed, recent 
reports from United States showed that 4.3% of middle school 
students and 11.3% of high-school students reported having used 
e-cigarettes in 2016 (9). In addition, reports from UK, comprising 
data from 60,000 young individuals, aged 11–16 years, showed 
regular e-cigarette use between 1 and 3% and ever-use between 
7 and 18% (10). Furthermore, data from 24,658 individuals in 
the 2012 National Youth Tobacco Survey reported that almost 
one-third of adolescents in the United States consider e-cigarettes 
as less harmful than conventional cigarettes (11).

E-cigarette vapor contains many of the known harmful toxins 
of traditional cigarettes, such as formaldehyde, cadmium, and 
lead, even though usually at a reduced percentage (12). However, 
short- and long-term health implications on e-cigarette users 
remain foggy. E-cigarette marketing is of particular concern, 
because is creating an illusion that e-cigarettes are safer and 
healthier than conventional tobacco cigarettes, whereas their 
safety and their potential role in smoking cessation is still a matter 
of ongoing debate.

Diverse characteristics influence the vulnerability of adoles-
cents toward e-cigarette usage. These can be intrapersonal, like 
adolescents’ age, interpersonal, like conflict with family and peers, 
and contextual comprising community structures and district 
laws (13). Several marketing and design product features seem 
to be more attractive for young people. For example, flavorings 
or lack of age regulation restricting laws have been implicated as 
reasons for youth susceptibility to e-cigarettes (14). An analysis 
of e-cigarette retail websites, marketing, and promotional cam-
paigns demonstrated frequent appeals to adolescents such as use 
by celebrities, feature cartoons, and enhanced social activity as 
well as sexual appeal (15).

It is a common assumption that adolescents have higher rates 
of impulsivity, and therefore proclivity of adopting dangerous 
behaviors, rather than other age groups (16). According to the 
theoretical model of planned behavior, individuals’ perceptions 
influence their choice to participate in a specific behavior (17). 
Consistent with the aforementioned theory, many youths per-
ceive e-cigarettes as safer, easier to conceal, and healthier alterna-
tives compared with combustible cigarettes (18, 19). Youths who 
have lower harm perceptions may be particularly susceptible to 
e-cigarette and polytobacco use (11, 20–24), conversely those 
who perceive e-cigarettes as more harmful would be less possible 
to use them (11).

Marketing, especially through social media, has a salient role 
in vaping promotion among adolescents; whereas retail stores 
are a prominent source of e-cigarette display (25). Four Scottish 
communities participated in a recent observational study in 
which a potential concern has emerged due to the placement 
of e-cigarettes, in 36% of stores, near to products popular to 

children (26). E-cigarettes are often marketed and displayed on 
countertops near till points and next to products of particular 
interest to children and adolescents; this may lead to the embrac-
ing of e-cigarettes as a broadly used and accepted product (26). 
However, several US jurisdictions have passed laws that increased 
the minimum age of sale for all tobacco products, including 
e-cigarettes, to 21 years (27).

Future research is imperative to illustrate the motivations 
behind teenagers’ experimentation with e-cigarettes, while 
continued monitoring is warranted to clarify the temporal 
relationship between e-cigarette and tobacco products (28), with 
firmer tobacco control and social networking policies to prevent 
smoking initiation and lifetime continuation.

MeTHODS

Search Strategy
We performed an electronic search in the following databases: 
PubMed, EMBASE, and Google Scholar, using combinations of 
the following keywords: adolescents, teenagers, e-cigarettes, vap-
ing. The search included all types of articles written in English 
until August 2017. A total of 100 articles were found, and 25 were 
finally included in the present review. Exclusion criteria were 
the following: included participants older than 18 years (n = 30 
articles), not original research (n = 2 articles), not relevant data, 
for example, e-cigarette marketing issues, consumers’ preference 
in certain products, etc. (n  =  31 articles), use of conventional 
cigarettes (n  =  8 articles), use of alternative tobacco products 
(n =  4). The followed strategy and search results are displayed 
in Figure 1.

ReSULTS

The large body of evidence points to an increased interest in 
exploring the characteristics among adolescent e-cigarette users. 
Table  1 summarizes the current literature about the charac-
teristics of adolescent users regarding e-cigarettes. E-cigarette 
has a large dispersion and penetration among teenagers, and 
is becoming the most commonly used tobacco product (9). 
Many researchers declared that the most frequent reason behind 
adolescents’ e-cigarette experimentation was curiosity and the 
irresistible urge to try something new (29–31). On the contrary, 
major causes of e-cigarette smoking cessation were the following: 
losing interest, perceiving them as uncool, and enunciating anxi-
ety about health (14).

Characteristics of vulnerable adolescent populations:

•	 Male gender: Gender was found to be a predictor of current 
e-cigarette use with males being significantly more likely 
to declare having already tried it than females (6, 20, 21, 24, 
29–41).

•	 School performance: Vocational school career (29, 30), lower 
school performance (29, 34, 42), being out of school (30), and 
studying at disadvantaged school (30) have been demonstrated 
that are correlated with both e-cigarette ever- and daily use. 
These factors are also predisposing to conventional smoking 
(43). On the other hand, in a recent study, researchers have 
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FigURe 1 | Flow chart of the search strategy.

3

Perikleous et al. E-Cigarette Use Among Adolescents

Frontiers in Public Health | www.frontiersin.org March 2018 | Volume 6 | Article 86

found that non-users and e-cigarette-only users had higher 
mean grades than the cigarette-only group, and the non-user 
group had higher mean grades than the dual user group (20).

•	 Age-grade: In a previous study, both increased use of e-ciga-
rette, and e-cigarette perceived harmfulness and awareness 
have been delineated with advancing school grade (23). This, 
steady with age, increase has been demonstrated in several 
studies (20, 22, 29, 32, 38, 40, 43–45), highlighting the urgent 
need of novel research to shed further light into the age-related 
trajectories of e-cigarette use.

•	 Economic status: Both being in employment and being affluent 
(29, 32, 46) provide higher odds of using e-cigarettes.

•	 Tobacco use and related factors: Tobacco-related determinants 
are stronger characteristics of e-cigarettes usage than sociode-
mographic factors (34). Daily smoking (6, 24, 29, 30, 32–34, 
39, 43, 44, 46), parental or household member smoking (29, 
33–35, 43), peers smoking (20, 29, 30, 32, 36, 43, 44), ever-use 
of all tobacco products like snus, and waterpipes (20, 29, 34, 
39, 44) were associated with e-cigarette use.

DiSCUSSiON

As most studies report, male gender, older age, higher amount of 
pocket money, and tobacco smoking-related characteristics, such 
as regular and heavier smoking, and having peers who smoke, 
are the most common trends in characteristics of adolescent 
e-cigarette users.

The increased prevalence of vaping among males can be 
due to sociocultural characteristics or marketing messages and 
current trends. In many cases, males are most likely to be early 
adopters of technology, having easier access to e-cigarettes and 
they can also get exposed to e-cigarettes because they represent 

a newcomer product (29, 33). Additionally, it was demonstrated 
that boys’ higher risk of e-cigarette use may exist, partially, due 
to their lower harm perception (48). Generally, males tend to 
appraise lower risk comparative with females and stay away of 
risky behaviors only when they perceive severe risk (49).

One might say that the observed frequent use of e-cigarettes 
in older age is expected since older students are more informed 
about e-cigarettes, and e-cigarettes are easier to obtain from retail 
shops and through the internet (19, 44), given the lack of regula-
tion of age restrictions laws, a situation which is recently being 
reviewed in numerous countries (27, 50).

Another characteristic, the observed relationship between 
higher amount of pocket money and e-cigarette usage may be due 
to the fact that adolescents can afford to buy e-cigarettes (51). This 
characteristic may suggest that having an adequate allowance at 
the adolescent’s disposal may influence smoking practice, sug-
gesting that guardians, who provide youths with pocket money, 
should pay attention in how that cash is spend.

Several studies also support the association between vaping 
and tobacco use related characteristics. Indeed, it has been pro-
posed that e-cigarettes can be used as a method for smoking ces-
sation. However, previous research has shown that vaping among 
adolescents was faced more for experimentation rather than 
smoking cessation (33), and that heavier e-cigarettes smokers are 
least likely to consider smoking cessation (29). A great percent-
age of young vapers had never tried conventional cigarettes (29, 
30, 33, 35, 44), while in other studies e-cigarette ever-use was 
non-significantly related neither with quit intention nor attempts 
(24, 39). On the contrary, among adults, e-cigarettes are seen as 
a potential cessation aid (11, 52), while among adolescents who 
have never before smoked, e-cigarette use is associated with will-
ingness to smoke, and vaping may act as a “one-way bridge” to 
smoking (47, 53). Moreover, an association was recently reported 
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TABLe 1 | Summary of studies assessing characteristics of adolescent electronic cigarettes users.

Study Participants Main results Comments

Wang et al. (6)  – 24,658 middle and high-school 
students in United States

 – Assessment through  
interview

E-cigarette users [% (95% CI)]

 – Ever used conventional tobacco products  
[20.3 (18.3, 22.5)]

 – Currently use conventional tobacco products  
[12.9 (11.0, 15.0)]

 – Ever used other non-conventional tobacco  
products [34.0 (31.0, 37.2)]

 – Currently use other non-conventional tobacco 
products [19.0 (16.2, 22.2)]

 – Almost two-thirds of participants were aware of 
one or more of e-cigarettes, hookah, snus, and 
dissolvables

 – Conventional tobacco users were more prone to  
use non-conventional tobacco products

Cooper et al. 
(20)

 – 13,602 middle and high-school 
students in Texas

 – Assessment through a 38-item 
anonymous survey

 – Non-users vs dual users harm perceptions about 
cigarettes; e-cigarettes; chew; snus; hookah;  
general tobacco; and alcohol all P < 0.001

 – Non-users vs dual users peer use of cigarettes; 
e-cigarettes; and chew all P < 0.001

 – Dual users were more likely to be white, male,  
and older

 – Non-users were significantly more likely to rate all 
tobacco products and alcohol use as more harmful 
compared with dual use group

 – Dual users perceived greater peer use of cigarettes 
compared with non-users

Kaleta et al. (21)  – 3,552 middle and high-school 
students in Poland

 – Assessment through 
anonymous, self-administered 
questionnaire

Current e-cigarette use was strongly associated  
with [OR (95% CI)]

 – Current [32.5 (23.2–45.5)]; P < 0.001 and ever  
tobacco smoking [7.5 (5.5–10.1)]; P < 0.001;  
smoking parents [1.4 (1.1–1.8)]; P < 0.05 and  
friends [4.5 (3.1–6.5)]; P < 0.05

 – Male gender, alcohol users, current and ever 
tobacco smokers, parents’ and friends’ smoking 
were more likely to report current e-cigarette use

 – Use of e-cigarettes was significantly associated  
with harm perception (P < 0.001)

 – Higher paternal education and perception of 
e-cigarettes as more harmful compared with 
traditional cigarettes have a protective role in  
current e-cigarette use

Agaku et al. (22)  – 18,866 middle and high-school 
students in United States

 – Assessment through 
anonymous national survey

E-cigarettes users [OR (95% CI)]

 – Students exposed most of the time/always to 
retail [1.71 (1.21–2.41)] or Internet pro-tobacco 
advertisements [1.59 (1.17–2.16)] were more  
prone to use e-cigarettes

 – Tobacco use by at least one close friend [3.05  
(2.17–4.28)] or family member [1.55 (1.17–2.07)],  
or being a current user of snuff, chewing tobacco,  
or dip [2.16 (1.61–2.91)], or of any combustible 
tobacco product [14.1 (10.57–18.82)] all increased 
the likelihood of experimenting with e-cigarettes

 – Students who were exposed to retail or Internet 
pro-tobacco advertisements were more likely to use 
e-cigarettes

 – Tobacco use by close friends or household member, 
or being a current user of any combustible tobacco 
product increased the probability of experimenting 
with e-cigarettes

Giovacchini 
et al. (23)

 – 947 middle school and  
high-school students in  
North Carolina

 – Assessment through 
anonymous, self-reported 
survey

 – Harm perception of e-cigarette use decreased as 
grade level increased χ2 = 67.3, P < 0.001

 – 49.4% of e-cigarette users had never smoked 
cigarettes. Ever-use of e-cigarettes was 37.2%  
and ever-use of combustible cigarettes was 21.7%

 – Compared with non-users, e-cigarette users were 
less likely to perceive e-cigarette use as having  
great risk (16.5% vs 3%; χ2 = 18.4, P < 0.001)

 – Friends’ harm perception of e-cigarette use  
[OR (95% CI)]

 – [0.43 (0.19–0.97)]

 – Perception of great risk associated with  
e-cigarette use decreased with advancing grade

 – Ever-use of e-cigarettes surpassed ever-use  
of combustible cigarettes at all grades

 – Friends’ harm perception of e-cigarette use 
correlated negatively with e-cigarette use

Lee et al. (24)  – 24,658 middle and high-school 
students in United States

 – Assessment through national 
survey

 – Among participants 6.7% used exclusively one 
product, 3.6% used two products, and 4.3%  
used ≥3 products

 – Polytobacco users were significantly associated  
with male gender (adjusted relative risk ratio = 3.71)

 – Twice as many youth use exclusively e-cigarettes 
than dual use with cigarettes

 – Polytobacco use was associated with male gender
 – Authors postulated that e-cigarettes may be 

attractive to non-smoking youth and not likely used 
for cessation among smokers

Kinnunen  
et al. (29)

 – 3,535 middle and high-school 
students in Finland

 – Assessment through self-
administered questionnaires

E-cigarette ever-use [OR (95% CI)]

 – Parents’ high-educational level [1.0], parents’  
middle educational level [1.78 (1.45–2.19)],  
parents’ low-educational level [1.74 (0.96–3.18)]

 – Socioeconomic background such as parents’ high 
level of education, being in employment, and intact 
family protected against e-cigarette experimentation

 – Daily smoking, snus use, waterpipe use, male 
gender, children’s vocational education, and poor 
school performance were associated with  
e-cigarette use

(Continued )

4

Perikleous et al. E-Cigarette Use Among Adolescents

Frontiers in Public Health | www.frontiersin.org March 2018 | Volume 6 | Article 86

https://www.frontiersin.org/Public_Health
https://www.frontiersin.org
https://www.frontiersin.org/Public_Health/archive


Study Participants Main results Comments

 – Fathers’ work situation
 – Working [1.0]
 – Not working [1.42 (1.09–1.83)]
 – Mother’s work situation
 – Working [1.0]
 – Not working [1.58 (1.21–2.07)]
 – Family structure
 – Intact family [1.0]
 – Other family type [1.73 (1.41–2.11)]
 – Daily smokers [120.86 (81.72–178.74)]
 – Ever-use of snus [12.05 (9.69–14.98)]
 – Ever-use of waterpipe [6.54 (5.27–8.12)]
 – Children’s vocational education [3.29 (2.60–4.17)]
 – Poor school performance [3.89 (2.96–5.12)]
 – Considered quitting smoking [% (95% CI)]
 – Use of e-cigarettes more than 20 times [55.3% 

(41.2–68.6)]
 – Daily e-cigarettes smokers, ≥10 cigarettes daily 

[48.6% (33.4–64.1)]

 – Daily smokers of e-cigarettes were less likely  
to be interested in quitting smoking

Surís et al. (30)  – 621 high-school students in 
Switzerland

 – Assessment through an online, 
self-reported questionnaire

 – 43% of participants had ever tried e-cigarettes,  
19% were experimenters and 24% users

 – Compared with never users, experimenters  
were more likely to be

 – Out of school [relative risk ratio (RRR): 2.68]
 – Misuse alcohol (RRR: 2.08)
 – Users were more likely to be
Male (RRR: 2.75)
Vocational students (RRR: 2.30)
Out of school (RRR: 3.48)
To use tobacco (RRR: 5.26)
To use alcohol (RRR: 2.71)
To use cannabis (RRR: 30.2)

 – Main reason to have ever tried e-cigarettes  
was curiosity

 – Compared with never users, experimenters were 
more likely to be out of school and to misuse alcohol

 – Users were more likely to be male, vocational 
students or out of school, and to use any of the 
studied substances (tobacco, alcohol misuse, 
cannabis)

Wang et al. (31)  – 45,128 students in Hong Kong
 – Assessment through an 

anonymous questionnaire

 – E-cigarette use was associated with intention  
to smoke [OR (95% CI)]

 – In all students [1.74 (1.30–2.31)]
 – In never-smokers [2.18 (1.12–4.23)]
 – In ever-smokers [2.79 (2.05–3.79)]
 – In current smokers, e-cigarette use was significantly 

associated with [OR (95% CI)]
Heavier smoking [2.54 (1.28–3.81)]
Morning smoking urge [2.54 (1.50–3.11)]
And non-significantly associated with lower quit intention 
[0.76 (0.52–1.09)] and attempts [0.80 (0.56–1.23)]

 – E-cigarette use was associated with intention to 
smoke. The associations were also significant in 
experimental and former smokers but not in current 
smokers

 – In current smokers, e-cigarette use was significantly 
associated with heavier smoking and morning 
smoking, and non-significantly associated with  
lower quit intention and attempts

Park et al. (32)  – 6,307 middle and high-school 
students in Korea

 – Assessment through interview

 – Current e-cigarette use [OR (95% CI)]
Male gender [3.54 (2.86–4.38)]
Higher grade levels (12th school year) [4.06 (1.73–9.52)]
Greater average weekly allowance [1.80 (1.36–2.37)]
Residence in urban areas [1.37 (1.12–1.69)]
Friends’ smoking [3.99 (2.31–6.88)]
Daily smoking [2.88 (2.46–3.37)]
10 or more cigarettes smoked per day [3.80 
(2.83–5.11)]
Attempts to quit smoking [1.52 (1.26–1.82)]
At-risk drinking [1.68 (1.41–1.99)]
Lifetime drug use or butane gas [2.89 (1.46–5.74)]
Lifetime sexual intercourse [1.32 (1.11–1.58)]

 – E-cigarette use was associated with male gender, 
higher grade levels, greater average weekly 
allowance, residence in urban areas, peers smoking, 
daily smoking, heavier smoking, and quit attempts

 – Current e-cigarette use was significantly associated 
with at-risk drinking, using drugs, and engaging in 
sexual intercourse

Hughes et al. 
(33)

 – 16,193 middle and high-school 
students in North  
West England

 – Assessment through  
closed, self-completed

 – Questions

 – Accessed e-cigarettes [OR (95% CI)]s 
Regular, light smoker [36.55 (28.64–46.64)]

Regular, heavy smokers [50.28 (40.97–61.71)]
Male gender [1.64 (1.47–1.82)]
Having parents/guardians smokers [1.53 (1.37–1.70)]
Being occasional, binge drinker [1.46 (1.26–1.69)]
Being regular, binge drinker [1.89 (1.59–2.24)]

 – E-cigarette access prevalence was highest among 
smokers, male gender, having parents/guardians 
smokers, and drinkers

TABLe 1 | Continued

(Continued )
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Study Participants Main results Comments

Kinnunen et al. 
(34)

 – 10,233 middle and high-school 
students in Finland

 – Assessment through self-
administered questionnaires

 – Ever-use increased from 17.4 to 25%
 – Only one-fourth of those who had used e-cigarettes, 

more than twice, reported quitting smoking as the 
cause of experimentation

 – Boys had experimented more often than girls, 
P < 0.001

 – E-cigarette ever-use [OR (95% CI)]
 – Daily cigarette smoking was the strongest 

determinant [51.75 (38.18–70.14)]
 – [OR (95% CI)] for e-cigarette use among those who 

had slightly or much poorer than average academic 
achievement was [3.30 (2.82–3.87)] in 2013, and 
[3.84 (2.14–6.91)] in 2015

 – E-cigarette ever-use was increasing, and among 
never-smokers

 – The most common reason of e-cigarette ever- 
use was the urge to try something new

 – Advertisements and parental smoking were 
associated with e-cigarette experimentation

 – Daily use was most common among 18 years  
old boys

 – Tobacco-related factors were stronger determinants 
for e-cigarette use than socioeconomic factors

 – Among socioeconomic characteristics, adolescents’ 
academic performance was more strongly related 
to e-cigarette use than family structure, parental 
education, or working status

Cooper et al. 
(35)

 – 13,602 middle and high-school 
students in Texas

 – Assessment through a 38-item 
anonymous survey, completed 
either

 – Via paper–pencil or online

 – 24.2% of current e-cigarette users had never  
smoked conventional cigarettes, and 7.3% had  
never used any other type of tobacco product

 – Current e-cigarette users [OR (95% CI)]
High-school students [74.40 (67.38–80.34)]
White [53.17 (43.74–62.37)]
Male gender [61.17 (51.51–70.02)]
A family member who currently smoked [48.92 (36.53– 
61.31)]
Current cigarette use [48.89 (41.86–55.91)]
 – Lifetime e-cigarette users [OR (95% CI)]

Lifetime cigarette use [36.64 (31.48–41.79)]

 – Higher prevalence of current e-cigarette use in high-
school students, non-Hispanic white, male gender, 
and in those who had someone in their home who 
currently smoked

 – Both current and lifetime e-cigarette users were  
also more likely than their peers to use other  
tobacco products

Fotiou et al. (36)  – 1,320 high-school students in 
Greece

 – Assessment through an 
anonymous self-completed 
questionnaire

 – Six in seven ever e-cigarette smokers had smoked 
conventional cigarettes

 – Correlates of dual ever-smoking [OR (95% CI)]
Lifetime cannabis use [2.2 (1.4–3.6)]
peers who smoke [2.1 (1.2–3.6)]

 – Lifetime e-cigarette smoking [OR (95% CI)]
 – Boys [6.8 (3.3–14.0)]
 – E-cigarettes experimentation [OR (95% CI)]

Females’ low-life satisfaction [2.4 (1.2–4.6)]
Current conventional tobacco users [2.5 (1.4–5.0)]

 – Peers who smoke and lifetime cannabis use were 
significant correlates of lifetime e-cigarette smoking

 – Among lifetime smokers, more boys than girls 
reported e-cigarette use

 – In lifetime smokers, low-life satisfaction in females 
and current smoking of conventional tobacco 
were independently associated with e-cigarettes 
experimentation

Morean et al. 
(37)

 – 2,241 high-school students in 
Connecticut

 – Assessment through an 
anonymous survey

 – All products and the e-cigarette–alcohol class were 
[OR (95% CI)]More likely to include males {[1.54 
(1.03–2.33)], [2.33 (1.47–3.70)], respectively}
And less likely to include blacks {[0.28 (0.11–0.73)], 
[0.09 (0.13–0.58)], respectively}

 – The class of students using all products and the 
e-cigarette–alcohol class were more likely to include 
males and less likely to include blacks

Larsen et al. (38)  – 6,159 high-school students in 
Ontario

 – Assessment through interview 
and asthma was self-reported

 – E-cigarettes smokers [OR (95% CI)]
 – Asthma [1.78 (1.15–2.76)]
 – Males [2 (1.37–2.93)]
 – Students with asthma have a higher odds of  

smoking e-cigarettes than those without asthma 
[1.41 (1.04–1.93)]

 – Significant factors related to smoking e-cigarettes 
were boys with asthma

 – Having doctor diagnosed asthma was significantly 
associated with a higher odds of smoking any type 
of substance

Chaffee et al. 
(39)

 – 101,011 middle and high-
school students in United 
States

 – Assessment through 
questionnaire

 – In 2014 and 2015, past 30-day e-cigarette use 
exceeded past 30-day cigarette use (in 2015:  
9.4% e-cigarettes vs 5.4% cigarettes for females; 
13.2% e-cigarettes vs 7.2% cigarettes for males)

 – The prevalence of using both cigarettes and 
e-cigarettes at least 1 day in the past month  
rose 3.7-fold among males

 – E-cigarette past month use and ever-use were 
positively associated with use of cigarettes and other 
tobacco products

 – Among male past month cigarette users, there was 
a positively strong association between past month 
e-cigarette use and daily cigarette smoking

 – Past month e-cigarette use among past month 
cigarette smokers was not associated with  
cigarette quitting behavior

Miech et al. (40)  – 44,892 middle and high-school 
students in United States

 – Assessment through an 
anonymous questionnaire

 – Nicotine prevalence in the past 30 days (% ±SE); 
vaped nicotine at last use or smoked regular 
cigarette(s)

 – 12th grade (12.44% ± 0.71)
 – 10th grade (7.88% ± 0.55)

 – In 10th and 12th grades the students with higher 
frequency of vaping were more likely to vape  
nicotine rather than vape flavoring
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 – Used nicotine vaporizer (% ± SE)
 – Males (26.29% ± 2.26) vs females (7.53% ± 2.04)
 – Just flavoring (% ±SE)
 – Females (69.85 ± 2.40) vs males (61.00 ± 2.23)

Hispanics (73.34 ± 3.26) vs non-hispanic white 
(62.54 ± 2.08)

 – Nicotine was more likely to be vaped by males,  
by whites, and those who had at least one parent 
with a college degree

 – Flavoring was more likely to be vaped by females 
and by hispanics

Babineau et al. 
(41)

 – 821 high-school students  
in Ireland

 – Assessment through an 
anonymous questionnaire

 – 23.8% of participants had used e-cigarettes  
at least once

 – Dual trial of traditional and e-cigarettes was  
common with 69.5% of regular smokers and  
30.4% of ever-smokers having tried e-cigarettes

 – Predictors of continued e-cigarette use [OR (95% Cl)]

Females were less likely than males to continue to be 
e-cigarettes regular users [0.38 (0.16–0.94)]

 – A quarter of students reported experimentation  
with e-cigarettes

 – Concurrent or experimental use of e-cigarettes 
and tobacco is more common than sole use, few 
participants have tried e-cigarettes without having 
tried conventional cigarettes

Kristjansson 
et al. (42)

 – 6,547 middle school students 
in United States

 – Assessment through a national 
survey

 – Family support was significantly stronger for the non-
smokers compared with e-cigarettes ever  
users (OR = 1.033, P < 0.001, 95% CI: 1.14–1.55)

 – Non-smoking participants were more likely than 
e-cigarettes only users to spend time on homework 
(P = 0.022), and less likely to skip classes 
(OR = 0.68, P < 0.001) or feel alienated from school 
and studies (P < 0.001)

 – Combustible cigarettes only users were significantly 
less likely than e-cigarettes users to hang out at a 
friend’s house without adult attendance (OR = 0.89, 
P = 0.041)

 – E-cigarette only users possessed a weaker  
social support and parental monitoring profile  
and performed worse in school

 – E-cigarette only users were more likely to feel 
alienated from school, to associate with delinquent 
peers, to spend time outside late at night, and to 
engage in unsupervised gatherings with their friends

Dautzenberg 
et al. (43)

 – 3,279 middle and high- 
school students in Paris

 – Assessment through self-report 
questionnaire

 – E-cigarette experimentation was significantly 
associated with [OR (95% CI)]
Age > 15 years [0.66 (0.46–0.94)]
Smoking 10 cigarettes or more [5.67 (3.11–10.34)]
Best friends and siblings smoker {[1.54 (1.11–2.14)] 
and [1.88 (1.41–2.52)], respectively}
Experimentation of shisha [2.60 (1.75–3.86)]
cannabis use [1.90 (1.32–2.72)]
Having two parents who ban smoking [2.32 
(1.63–3.30)]

 – E-cigarette use was significantly associated  
with age >15 years, smoking 10 cigarettes or  
more, best friends and sisters/brothers tobacco  
use, experimentation of shisha, cannabis use,  
having two parents who prohibited smoking

Moore et al. (44)  – 10,656 primary and secondary 
school students  
in Wales

 – Assessment through two 
nationally cross-sectional 
surveys

 – Primary-school students were more prone to  
have used e-cigarettes (5.8%) compared with 
tobacco (1.6%)

 – The proportion of children who had ever smoke 
e-cigarette and reported currently smoking  
increased from 6.9% among 10–11 year olds  
to 39.2% in 15–16 year olds

 – Current weekly smokers were more likely than 
non-smokers to report regular e-cigarette use 
[RRR = 121.15; (95% CI: 57.56–254.97)]

 – Regular e-cigarette use was more likely  
among cannabis users [RRR 53.03; (95% CI 
38.87–80.65)]

 – Primary-school children were more likely to  
have used e-cigarettes than tobacco

 – The proportion of children who had ever used  
an e-cigarette and reported currently smoking 
increased in higher grades

 – Current weekly smokers were 100 times more likely 
than non-smokers to report regular e-cigarette use

 – Regular e-cigarette use was more likely among 
those who had used cannabis

Lee et al. (45)  – 6,655 middle and high-school 
students in South Korean

 – Assessment through nationally 
representative cross-sectional 
survey

 – The percentage of frequent e-cigarette users 
(≥10 days/month) was 3.5% in adolescents  
who did not smoke within a month, but 28.7% 
among daily smokers

 – The most ordinary reason for e-cigarette initiation  
was curiosity (22.9%), followed by the belief that  
they are less harmful than traditional cigarettes 
(18.9%), the motive to cease smoking (13.1%),  
and the capacity for indoor use (10.7%)

 – Frequent and intensive cigarette smoking was 
associated with frequent e-cigarette users.  
Frequent users were older

 – The most common reason for e-cigarette use was 
curiosity, followed by the belief that they are least 
harmful than conventional cigarettes, the desire to 
quit smoking, and the capacity for indoor use
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Alcalá et al. (46)  – 1,052 middle and high-school 
students in California

 – Assessment through a cross-
sectional telephone survey

 – E-cigarette use was more common among
Ever-smokers of traditional cigarettes compared  
with never-smokers of traditional cigarettes  
(47.09 vs 7.54%; P < 0.001)
Those above 200% of the Federal Poverty Level  
(13.69 vs 6.77%; P < 0.01)
US citizens compared with non-citizens  
(11.44 vs 1.46%; P < 0.01)
Individuals who spoke English-only compared  
with those who lived in homes where any language 
other than English was spoken (13.89 vs 6.76%; 
P < 0.05; OR = 2.22)

 – E-cigarette use was more common among ever-
smokers of traditional cigarettes, individuals above 
200% of the Federal Poverty Level, US citizens  
and those who spoke English-only

 – Citizenship status and language spoken at home 
were associated with lifetime e-cigarette use

Wills et al. (47)  – 2,309 high-school students  
in Hawaii

 – Assessment through a  
cross-sectional survey

 – Non-smokers who had used e-cigarettes displayed 
more willingness to smoke cigarettes compared  
with those who had never used any tobacco  
product [OR 2.35 (95% Cl: 1.73–3.19)]

 – Non-smokers who had used e-cigarettes  
presented more willingness to smoke  
cigarettes compared with non-smokers

 – Willingness predicted smoking onset
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between e-cigarette use and initiation or escalation of cigarette 
smoking (28). Only in two Korean studies, e-cigarette usage was 
associated with the desire to quit smoking (32, 45).

A number of limitations of studies included should be con-
sidered in order to allow interpretation of the described findings. 
Firstly, the cross-sectional design in many studies preclude us 
from exporting causal inferences about the results; since they can 
only indicate associations among the studied characteristics but 
not causality (6, 20, 24, 29–33, 35, 36, 38, 39, 41–47). Secondly, 
the self-reported assessment could introduce reporting bias  
(6, 20–24, 29–46, 52). Thirdly, findings may not be generalizable 
to populations outside of the samples geographical areas or other 
countries or regions (20, 21, 23, 29, 30, 32–38, 41–47).

It is urgent, moreover, to include e-cigarettes in tobacco 
prevention programs; targeting in vulnerable groups through 
early intervention efforts. Given their overwhelming acceptance, 

prevention campaigns via social media, appear to be an effective 
mechanism for influencing trends when targeting youth popula-
tions. Prospective surveys should be directed toward address-
ing the potential long-term effects on health and the probable 
nicotine addiction of consumers. The findings underscore the 
need of constructing persuasive e-cigarette prevention messages 
promoting public health welfare.

AUTHOR CONTRiBUTiONS

EPP contributed in designing and drafting the manuscript, PS 
contributed in the initial conception and critical revision, EP 
contributed in the design and interpretation, TC contributed 
in the interpretation and critical revision, EN contributed in 
the conception, interpretation, and critical revision. All authors 
provide their approval for the final version to be published.

ReFeReNCeS

1. Pepper JK, Brewer NT. Electronic nicotine delivery system (electronic ciga-
rette) awareness, use, reactions and beliefs: a systematic review. Tob Control 
(2013) 23(5):375–84. doi:10.1136/tobaccocontrol-2013-051122 

2. Yamin CK, Bitton A, Bates DW. E-cigarettes: a rapidly growing internet 
phenomenon. Ann Intern Med (2010) 153(9):607–10. doi:10.7326/0003- 
4819-153-9-201011020-00011 

3. Benowitz NL, Goniewicz ML. The regulatory challenge of electronic cigarettes. 
J Am Med Assoc (2013) 310(7):685–6. doi:10.1001/jama.2013.109501 

4. Kim AE, Arnold KY, Makarenko O. E-cigarette advertising expenditures 
in the U.S., 2011-2012. Am J Prev Med (2014) 46(4):409–12. doi:10.1016/ 
j.amepre.2013.11.003 

5. Schneider S, Diehl K. Vaping as a catalyst for smoking? An initial model on the 
initiation of electronic cigarette use and the transition to tobacco smoking among 
adolescents. Nicotine Tob Res (2016) 18(5):647–53. doi:10.1093/ntr/ntv193 

6. Wang B, King BA, Corey CG, Arrazola RA, Johnson SE. Awareness and use 
of non-conventional tobacco products among U.S. Students, 2012. Am J Prev 
Med (2014) 47(2 Suppl 1):S36–52. doi:10.1016/j.amepre.2014.05.003 

7. Murthy VH. E-cigarette use among youth and young adults: a major 
public health concern. JAMA Pediatr (2017) 171(3):209–10. doi:10.1001/
jamapediatrics.2016.4662 

8. Zhu SH, Gamst A, Lee M, Cummins S, Yin L, Zoref L. The use and perception 
of electronic cigarettes and snus among the US population. PLoS One (2013) 
8(10):e79332. doi:10.1371/journal.pone.0079332 

9. Jamal A, Gentzke A, Hu SS, Cullen KA, Apelberg BJ, Homa DM, et  al.  
Tobacco use among middle and high school students—United States, 2011-
2016. MMWR Morb Mortal Wkly Rep (2017) 66(23):597–603. doi:10.15585/
mmwr.mm6623a1 

10. Bauld L, MacKintosh AM, Eastwood B, Ford A, Moore G, Dockrell M,  
et  al. Young people’s use of e-cigarettes across the United Kingdom: find-
ings from five surveys 2015-2017. Int J Environ Res Public Health (2017) 
14(9):E973. doi:10.3390/ijerph14090973 

11. Ambrose BK, Rostron BL, Johnson SE, POrtnoy DB, Apelberg BJ, Kaufman AR,  
et al. Perceptions of the relative harm of cigarettes and e-cigarettes among U.S. 
Youth. Am J Prev Med (2014) 47(2S1):S53–60. doi:10.1016/j.amepre.2014.04.016 

12. Goniewicz ML, Knysak J, Gawron M, Kosmider L, Sobczak A, Kurek J,  
et al. Levels of selected carcinogens and toxicants in vapour from electro nic 
cigarettes. Tob Control (2014) 23(2):133–9. doi:10.1136/tobaccocontrol- 
2012-050859 

13. Hawkins JD, Catalano RF, Miller JY. Risk and protective factors for alcohol 
and other drug problems in adolescence and early adulthood: implica-
tions for substance abuse prevention. Psychol Bull (1992) 112(1):64–105. 
doi:10.1037/0033-2909.112.1.64 

14. Kong G, Morean ME, Cavallo DA, Camenga DR, Krishnan-Sarin S. Reasons for 
electronic cigarette experimentation and discontinuation among adolescents 
and young adults. Nicotine Tob Res (2015) 17(7):847–54. doi:10.1093/ntr/ntu257 

15. Grana RA, Ling PM. “Smoking revolution”: a content analysis of electronic 
cigarette retail websites. Am J Prev Med (2014) 46(4):395–403. doi:10.1016/ 
j.amepre.2013.12.010 

https://www.frontiersin.org/Public_Health
https://www.frontiersin.org
https://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1136/tobaccocontrol-2013-051122
https://doi.org/10.7326/0003-
4819-153-9-201011020-00011
https://doi.org/10.7326/0003-
4819-153-9-201011020-00011
https://doi.org/10.1001/jama.2013.109501
https://doi.org/10.1016/
j.amepre.2013.11.003
https://doi.org/10.1016/
j.amepre.2013.11.003
https://doi.org/10.1093/ntr/ntv193
https://doi.org/10.1016/j.amepre.2014.05.003
https://doi.org/10.1001/jamapediatrics.2016.4662
https://doi.org/10.1001/jamapediatrics.2016.4662
https://doi.org/10.1371/journal.pone.0079332
https://doi.org/10.15585/mmwr.mm6623a1
https://doi.org/10.15585/mmwr.mm6623a1
https://doi.org/10.3390/ijerph14090973
https://doi.org/10.1016/j.amepre.2014.04.016
https://doi.org/10.1136/tobaccocontrol-
2012-050859
https://doi.org/10.1136/tobaccocontrol-
2012-050859
https://doi.org/10.1037/0033-2909.112.1.64
https://doi.org/10.1093/ntr/ntu257
https://doi.org/10.1016/
j.amepre.2013.12.010
https://doi.org/10.1016/
j.amepre.2013.12.010


9

Perikleous et al. E-Cigarette Use Among Adolescents

Frontiers in Public Health | www.frontiersin.org March 2018 | Volume 6 | Article 86

16. Christie D, Viner R. ABC of adolescence: adolescent development. BMJ (2005) 
330(7486):301–4. doi:10.1136/bmj.330.7486.301 

17. Montaño DE, Kasprzyk D. Theory of reasoned action, theory of planned 
behavior, and the integrated behavioral model. 5th ed. In: Glanz K, Rimer BK,  
Viswanath K, editors. Health Behavior: Theory, Research, and Practice. San 
Francisco, CA: Jossey-Bass (2015). p. 95–124.

18. Choi K, Fabian L, Mottey N, Corbett A, Forster J. Young adults’ favorable 
perceptions of snus, dissolvable tobacco products, and electronic cigarettes: 
findings from a focus group study. Am J Public Health (2012) 102(11):2088–93. 
doi:10.2105/AJPH.2011.300525 

19. Peters RJ Jr, Meshack A, Lin MT, Hill M, Abughosh S. The social norms and 
beliefs of teenage male electronic cigarette use. J Ethn Subst Abuse (2013) 
12(4):300–7. doi:10.1080/15332640.2013.819310 

20. Cooper M, Case KR, Loukas A, Creamer MR, Perry CL. E-cigarette dual 
users, exclusive users and perceptions of tobacco products. Am J Health Behav 
(2016) 40(1):108–16. doi:10.5993/AJHB.40.1.12 

21. Kaleta D, Wojtysiak P, Polańska K. Use of electronic cigarettes among sec-
ondary and high school students from a socially disadvantaged rural area in 
Poland. BMC Public Health (2016) 15:703. doi:10.1186/s12889-016-3417-y 

22. Agaku IT, Ayo-Yusuf OA. The effect of exposure to pro-tobacco advertising 
on experimentation with emerging tobacco products among U.S. adolescents. 
Health Educ Behav (2014) 41(3):275–80. doi:10.1177/1090198113511817 

23. Giovacchini CX, Pacek L, McClernon FJ, Que LG. Use and perceived risk of 
electronic cigarettes among North Carolina middle and high school students. 
N C Med J (2017) 78(1):7–13. doi:10.18043/ncm.78.1.7 

24. Lee YO, Hebert CJ, Nonnemaker JM, Kim AE. Youth tobacco product use in the 
United States. Pediatrics (2015) 135(3):409–15. doi:10.1542/peds.2014-3202 

25. Khan T, Baker DC, Quinn CM, Huang J, Chaloupka FJ. Changes in E-Cigarette 
Availability over Time in the United States: 2010-2012 - A BTG Research Brief. 
Chicago, IL: Bridging the Gap Program, Health Policy Center, Institute for 
Health Research and Policy, University of Illinois at Chicago (2014). Available 
from: www.bridgingthegapresearch.org (accessed February 1, 2018)

26. Eadie D, Stead M, MacKintosh AM, MacDonald L, Purves R, Pearce J,  
et al. E-cigarette marketing in UK stores: an observational audit and retailers’ 
views. BMJ Open (2015) 5(9):e008547. doi:10.1136/bmjopen-2015-008547 

27. Morain SR, Malek J. Minimum age of sale for tobacco products and electronic 
cigarettes: ethical acceptability of US “tobacco 21 laws”. Am J Public Health 
(2017) 107(9):1401–5. doi:10.2105/AJPH.2017.303900 

28. Conner M, Grogan S, Simms-Ellis R, Flett K, Sykes-Muskett B, Cowap L, 
et al. Do electronic cigarettes increase cigarette smoking in UK adolescents? 
Evidence from a 12-month prospective study. Tob Control (2017). doi:10.1136/
tobaccocontrol-2016-053539 

29. Kinnunen JM, Ollila H, El-Amin Sel T, Pere LA, Lindfors PL, Rimpelä AH.  
Awareness and determinants of electronic cigarette use among Finnish 
adolescents in 2013: a population-based study. Tob Control (2015) 24(e4): 
e264–70. doi:10.1136/tobaccocontrol-2013-051512 

30. Surís JC, Berchtold A, Akre C. Reasons to use e-cigarettes and associations 
with other substances among adolescents in Switzerland. Drug Alcohol 
Depend (2015) 153:140–4. doi:10.1016/j.drugalcdep.2015.05.034 

31. Wang MP, Ho SY, Leung LT, Lam TH. Electronic cigarette use and its associ-
ation with smoking in Hong Kong Chinese adolescents. Addict Behav (2015) 
50:124–7. doi:10.1016/j.addbeh.2015.06.037 

32. Park S, Lee H, Min S. Factors associated with electronic cigarette use among 
current cigarette-smoking adolescents in the Republic of Korea. Addict Behav 
(2017) 69:22–6. doi:10.1016/j.addbeh.2017.01.002 

33. Hughes K, Bellis MA, Hardcastle KA, McHale P, Bennett A, Ireland R, 
et  al. Associations between e-cigarette access and smoking and drinking 
behaviours in teenagers. BMC Public Health (2015) 15:244. doi:10.1186/
s12889-015-1618-4 

34. Kinnunen JM, Ollila H, Lindfors PL, Rimpelä AH. Changes in electronic ciga-
rette use from 2013 to 2015 and reasons for use among Finnish adolescents. Int 
J Environ Res Public Health (2016) 13(11):1114. doi:10.3390/ijerph13111114 

35. Cooper M, Case KR, Loukas A. E-cigarette use among Texas youth: results 
from the 2014 Texas youth tobacco survey. Addict Behav (2015) 50:173–7. 
doi:10.1016/j.addbeh.2015.06.034 

36. Fotiou A, Kanavou E, Stavrou M, Richardson C, Kokkevi A. Prevalence and 
correlates of electronic cigarette use among adolescents in Greece: a prelimi-
nary cross-sectional analysis of nationwide survey data. Addict Behav (2015) 
51:88–92. doi:10.1016/j.addbeh.2015.07.021 

37. Morean ME, Kong G, Camenga DR, Cavallo DA, Simon P, Krishnan-Sarin S.  
Latent class analysis of current e-cigarette and other substance use in high 
school students. Drug Alcohol Depend (2016) 161:292–7. doi:10.1016/j.
drugalcdep.2016.02.018 

38. Larsen K, Faulkner GE, Boak A, Hamilton HA, Mann RE, Irving HM, et al. 
Looking beyond cigarettes: are Ontario adolescents with asthma less likely to 
smoke e-cigarettes, marijuana, waterpipes or tobacco cigarettes? Respir Med 
(2016) 120:10–5. doi:10.1016/j.rmed.2016.09.013 

39. Chaffee BW, Couch ET, Gansky SA. Trends in characteristics and multi- 
product use among adolescents who use electronic cigarettes, United 
States 2011-2015. PLoS One (2017) 12(5):e0177073. doi:10.1371/journal.
pone.0177073 

40. Miech R, Patrick ME, O’Malley PM, Johnston LD. What are kids vaping? 
Results from a National Survey of U.S. Adolescents. Tob Control (2017) 
26(4):386–91. doi:10.1136/tobaccocontrol-2016-053014 

41. Babineau K, Taylor K, Clancy L. Electronic cigarette use among Irish youth: 
a cross sectional study of prevalence and associated factors. PLoS One (2015) 
10(5):e0126419. doi:10.1371/journal.pone.0126419 

42. Kristjansson AL, Mann MJ, Smith ML, Sigfusdottir ID. Social profile of 
middle school-aged adolescents who use electronic cigarettes: implications 
for primary prevention. Prev Sci (2017). doi:10.1007/s11121-017-0825-x 

43. Dautzenberg B, Berlin I, Tanguy ML, Rieu N, Birkui P. Factors associated with 
experimentation of electronic cigarettes among Parisian teenagers in 2013. 
Tob Induc Dis (2015) 13:40. doi:10.1186/s12971-015-0065-4 

44. Moore G, Hewitt G, Evans J, Littlecott HJ, Holliday J, Ahmed N, et al. Electronic-
cigarette use among young people in Wales: evidence from two cross-sectional 
surveys. BMJ Open (2015) 5(4):e007072. doi:10.1136/bmjopen-2014-007072 

45. Lee JA, Lee S, Cho HJ. The relation between frequency of e-cigarette use 
and frequency and intensity of cigarette smoking among South Korean 
adolescents. Int J Environ Res Public Health (2017) 14(3):E305. doi:10.3390/
ijerph14030305 

46. Alcalá HE, Albert SL, Ortega AN. E-cigarette use and disparities by race, citi-
zenship status and language among adolescents. Addict Behav (2016) 57:30–4. 
doi:10.1016/j.addbeh.2016.01.014 

47. Wills TA, Sargent JD, Knight R, Pagano I, Gibbons FX. E-cigarette use and 
willingness to smoke: a sample of adolescent non-smokers. Tob Control (2016) 
25(e1):e52–9. doi:10.1136/tobaccocontrol-2015-052349 

48. Amrock SM, Zakhar J, Zhou S, Weitzman M. Perception of e-cigarette harm 
and its correlation with use among U.S. adolescents. Nicotine Tob Res (2015) 
17(3):330–6. doi:10.1093/ntr/ntu156 

49. Harris CR, Jenkins M, Glaser D. Gender differences in risk assessment: 
Why do women take fewer risks than men? Judgment Decis Making (2006) 
1(1):48–63.

50. Welsh Government. Age of Sale for Nicotine Inhaling Products: Draft Regulations 
(2014). Available from: http://www.childreninwales.org.uk/policy-document/
age-sale-nicotine-inhaling-products-draft-regulations-171214-w

51. Rachiotis G, Muula AS, Rudatsikira E, Siziya S, Kyrlesi A, Gourgoulianis K, 
et al. Factors associated with adolescent cigarette smoking in Greece: results 
from a cross sectional study (GYTS Study). BMC Public Health (2008) 8:313. 
doi:10.1186/1471-2458-8-313 

52. Choi K, Forster J. Characteristics associated with awareness, percep-
tions, and use of electronic nicotine delivery systems among young US 
Midwestern adults. Am J Public Health (2013) 103(3):556–61. doi:10.2105/
AJPH.2012.300947 

53. Pepper JK, Reiter PL, McRee AL, Cameron LD, Gilkey MB, Brewer NT. 
Adolescent males’ awareness of and willingness to try electronic cigarettes. 
J Adolesc Health (2013) 52(2):144–50. doi:10.1016/j.jadohealth.2012.09.014 

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Copyright © 2018 Perikleous, Steiropoulos, Paraskakis, Constantinidis and Nena. 
This is an open-access article distributed under the terms of the Creative Commons 
Attribution License (CC BY). The use, distribution or reproduction in other forums 
is permitted, provided the original author(s) and the copyright owner are credited 
and that the original publication in this journal is cited, in accordance with accepted 
academic practice. No use, distribution or reproduction is permitted which does not 
comply with these terms.

https://www.frontiersin.org/Public_Health
https://www.frontiersin.org
https://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1136/bmj.330.7486.301
https://doi.org/10.2105/AJPH.2011.300525
https://doi.org/10.1080/15332640.2013.819310
https://doi.org/10.5993/AJHB.40.1.12
https://doi.org/10.1186/s12889-016-
3417-y
https://doi.org/10.1177/
1090198113511817
https://doi.org/10.18043/ncm.78.1.7
https://doi.org/10.1542/peds.
2014-3202
http://www.bridgingthegapresearch.org
https://doi.org/10.1136/bmjopen-2015-
008547
https://doi.org/10.2105/AJPH.2017.303900
https://doi.org/10.1136/tobaccocontrol-2016-053539
https://doi.org/10.1136/tobaccocontrol-2016-053539
https://doi.org/10.1136/tobaccocontrol-2013-051512
https://doi.org/10.1016/j.drugalcdep.2015.05.034
https://doi.org/10.1016/j.addbeh.2015.06.037
https://doi.org/10.1016/j.addbeh.2017.01.002
https://doi.org/10.1186/s12889-015-1618-4
https://doi.org/10.1186/s12889-015-1618-4
https://doi.org/10.3390/ijerph13111114
https://doi.org/10.1016/j.addbeh.2015.06.034
https://doi.org/10.1016/j.addbeh.2015.07.021
https://doi.org/10.1016/
j.drugalcdep.2016.02.018
https://doi.org/10.1016/
j.drugalcdep.2016.02.018
https://doi.org/10.1016/j.rmed.2016.09.013
https://doi.org/10.1371/journal.pone.
0177073
https://doi.org/10.1371/journal.pone.
0177073
https://doi.org/10.1136/tobaccocontrol-2016-053014
https://doi.org/10.1371/journal.pone.0126419
https://doi.org/10.1007/s11121-
017-0825-x
https://doi.org/10.1186/s12971-015-0065-4
https://doi.org/10.1136/bmjopen-2014-007072
https://doi.org/10.3390/ijerph14030305
https://doi.org/10.3390/ijerph14030305
https://doi.org/10.1016/j.addbeh.2016.01.014
https://doi.org/10.1136/tobaccocontrol-2015-052349
https://doi.org/10.1093/ntr/ntu156
http://www.childreninwales.org.uk/policy-document/age-sale-nicotine-inhaling-products-draft-regulations-171214-w
http://www.childreninwales.org.uk/policy-document/age-sale-nicotine-inhaling-products-draft-regulations-171214-w
https://doi.org/10.1186/1471-2458-8-313
https://doi.org/10.2105/AJPH.
2012.300947
https://doi.org/10.2105/AJPH.
2012.300947
https://doi.org/10.1016/j.jadohealth.
2012.09.014
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	E-Cigarette Use Among Adolescents: An Overview of the Literature and Future Perspectives
	Introduction
	Rationale-Objectives

	Methods
	Search Strategy

	Results
	Discussion
	Author Contributions
	References


