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Abstract

Introduction

Rates of e-cigarette use are high among youth,
and there is little known about the long-term
health effects of e-cigarettes. Since peer influ-
ence is a powerful determinant of tobacco use,
we aimed to identify message themes about e-
cigarettes that youth would use to encourage or
discourage peers from using e-cigarettes. We
conducted 10 focus groups (N = 69) with non-
smokers and smokers from one middle school,
high school and college in Connecticut.
Participants engaged in a discussion about e-
cigarettes, and each participant created one
written message to encourage e-cigarette use
and one to discourage use among peers. We
content-analyzed the messages and identified
three main themes and 12 encouraging and dis-
couraging sub-themes. Encouraging themes
included health benefits of e-cigarettes relative
to cigarettes, attractive product characteristics
(e.g. flavors) and social advantages (e.g. posi-
tive social image) of using e-cigarettes.
Discouraging messages included health risks
of e-cigarettes relative to cigarettes, unattract-
ive product characteristics (e.g. cost) and social
disadvantages (e.g. negative social image of
using an e-cigarette). Overall, there were no
differences by sex, age group or smoking
status in generation of encouraging and
discouraging message themes. This study iden-
tified youth-generated themes that may aid in
e-cigarette prevention among youth.

E-cigarette use rates are high among American
youth. National survey data indicate that rates of
past month e-cigarette use among middle school
(MS) and high school (HS) students remain concern-
ing (9.5% of 8th graders, 14% of 10th graders,
16.2% of 12th graders); [1]. E-cigarette use is also
high among young adults. A national consumer-
based web survey suggested that 7.8% of young
adults (18-24 years) have ever used e-cigarettes
[2], and data collected from American college stu-
dents [3, 4] indicate that about one-third of college
students have tried e-cigarettes.

One of the most well-established determinants of
youth tobacco use is peer influence. Overall, the
effect of friends’ cigarette smoking on tobacco ini-
tiation is stronger than that of media influence and
parental smoking, and it has an even greater effect
on smoking initiation in non-smokers than it does on
continued smoking in established smokers [5, 6]. In
addition, transitions to increased levels of cigarette
smoking have been linked to peer encouragement
and approval [5] and positive messages communi-
cated about smoking to their peers [7]. Data on peer
influences on e-cigarette use are emerging. Recent
surveys indicate that peers have also an impact on e-
cigarette use, with more than 25% of youth receiv-
ing information about e-cigarettes from their friends
[8] and 31.6% of youth indicating that peer influence
was one of the top reasons they experimented with
e-cigarettes [9].
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Advertising is another key factor that influences
e-cigarette use among youth. According to the most
recent Surgeon General’s Report, e-cigarette adver-
tising expenditures have increased dramatically [1]
and youth are being exposed to e-cigarette messages
through advertising in various venues, including the
internet, newspapers/magazines, retail stories and
television/movies [10]. Much of the advertising con-
tent focuses on the purported health aspects and
benefits of e-cigarette use compared with cigarette
smoking, what is liked and disliked about using e-
cigarettes, and reasons for e-cigarette use including
curiosity, flavors and low cost [9, 11-13]. Greater
exposure to advertisements is also associated with
greater curiosity [14, 15] and higher likelihood of
using e-cigarettes [13]. Exposure to advertisements
is important because persuasive communication
plays an important role in changing norms [16].
According to the Theory of Reasoned Action [17],
the best predictors of behaviors are the person’s at-
titude toward that behavior and how he/she thinks
other people would view him/her if he/she per-
formed the behavior. Since agreement with a norm
can be influenced by persuasion, themes used in
advertising may be critical in guiding behavior.
Although restrictions are in place for cigarette
advertising, there currently are no regulations re-
garding e-cigarette advertising [1]. Thus, public
health campaigns need to challenge pro-e-cigarette
norms portrayed on advertisements and challenge
such themes.

In light of the proactive marketing of e-cigarettes
[18] and the limited evidence about the long-term
health effects of e-cigarette use [9, 11, 12], it is es-
sential to understand how to effectively communi-
cate information about e-cigarettes to youth and how
best to counteract current pro-e-cigarette messages
from peers. We do not know enough about the health
effects of e-cigarettes and therefore, cannot make
health claims similar to those made in the cigarette
prevention campaigns. Furthermore, e-cigarettes
have unique features making it challenging to trans-
fer concepts over from the literature on combustible
products. To date, other researchers have conducted
qualitative and quantitative studies in which they
have asked youth and adults about beliefs regarding

the relative harms of using e-cigarettes versus smok-
ing traditional cigarettes, including the relative ad-
diction potential of e-cigarettes and whether
e-cigarettes are perceived as helping smokers quit
smoking. However, there is limited information on
whether these factors can be used in the develop-
ment of prevention messages to deter e-cigarette
use. Understanding the information that youth
share about e-cigarettes with peers may further
assist in the development of prevention messages
to address e-cigarette use among youth.

Thus, our aim was to identify message content
areas (themes) that youth would use to encourage
or discourage their peers from using e-cigarettes.
Themes may help guide behavior of our youth in
deciding whether to initiate or continue use of e-
cigarettes. Targeted messages informed by the
target audience are valuable. Group-specific tar-
geted strategies enhance the impact of health infor-
mation by increasing its relevance to a given
audience [19]. Thus, the more one knows about
the intended message recipients, the better commu-
nication can be made.

Most of the qualitative work on perceptions of e-
cigarettes has been conducted with young adults and
adults [20-23] and, only more recently, with adoles-
cents [9, 24-26]. Since e-cigarette use is common
among adolescents, as well as young adults, we con-
ducted focus groups with MSS, HS and college stu-
dents in which students were asked to generate
messages about e-cigarettes that they hypothetically
would share with their peers to discourage e-cigar-
ette use. Students were also asked to generate mes-
sages that may encourage e-cigarette use to ascertain
potential ways to counteract appealing aspects of e-
cigarettes in future prevention efforts. Ultimately,
themes generated from this formative work could
be examined in future studies to see if they alter
perceptions and use behaviors. We also explored
whether the content of the self-generated messages
differed by sex, age and smoking status, especially
since some young smokers may be using e-cigar-
ettes for reasons like harm-reduction [9, 27]
making perceptions regarding use possibly different
from those of non-smokers [28].
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Methods

Participants

We conducted 10 focus groups (N = 69) from
November 2012 to April 2013 to examine know-
ledge, attitudes and perceptions of tobacco products
including e-cigarettes and marketing. The groups
consisted of four to eight participants (M = 6.9,
SD = 1.37), with two groups in one MS (n = 16),
four groups in one HS (n = 23) and four groups in
one college (n = 30) in CT. The total sample (N =
69) was 52% male, 36% smokers, 73.9% Caucasian,
11.6% African American, 2.9% Hispanic, 7.2%
Asian and 4.3% other or multiple race/ethnicity.

Focus group procedures

Passive parental permission was used in the MSs
and HSs. Specifically, prior to participant recruit-
ment, information sheets describing the focus
groups were mailed to parents who were instructed
to contact research staff within 2 weeks if they did
not want their child to participate. MS and HS par-
ticipants were recruited using flyers posted at the
schools and through a school staff member who
made school-wide announcements about the study
and coordinated the recruitment visits conducted by
research staff. College students were recruited via
information cards that described the study and pro-
vided a link and a Quick Response code that directed
them to the study website for screening questions
(e.g. demographics, cigarette use and availability
for attending focus groups).

The focus groups were held in the school after
hours for MS and HS students and during early after-
noon and evening hours for college students. Study
staff reviewed the procedures, voluntary nature of
the study and limits to confidentiality with all par-
ticipants before starting the focus groups. Written
assent (for those <18 years of age) or consent (for
those >18 years of age) was obtained. Participants
were provided with refreshments at the focus groups
and were compensated for their participation (MS/
HS students: $25; college students: $50). All study
procedures were approved by the Yale Institutional

Review Board and the participating school superin-
tendents and/or administrators.

Focus group moderators led 1-h focus groups,
using a structured discussion guide to assess youth
perceptions of various tobacco products (including
e-cigarettes), reasons for use, social norms surround-
ing use, perceptions of risk and marketing of tobacco
products (see Kong et al. [9] for additional details).
After the discussion period and as part of this larger
focus group study, participants completed an exer-
cise in which they were prompted to write one mes-
sage that would encourage individuals their age to
use e-cigarettes. Participants were then asked to
create a message to discourage individuals their
age from using e-cigarettes. Moderators invited par-
ticipants to share some of their messages with the
group and asked follow-up questions regarding the
aspects of the message that would appeal to people
their age to enhance clarity and better discern
themes.

All students were debriefed about the risks of
using tobacco products at the end of the focus
group. A member of the study staff took comprehen-
sive notes throughout each group, and all groups
were voice recorded. An independent transcription-
ist subsequently transcribed focus group content
verbatim. Participants’ hand-written messages
were also collected and entered into a spreadsheet
for analysis. Two members of the research team in-
dependently reviewed messages to identify relevant
coding themes across groups using a framework
analysis technique [29] to allow for the analysis of
a priori themes identified by the researchers [9] and
emergent themes. All messages were coded separ-
ately by two researchers and multiple themes were
identified in each message when applicable. Any
discrepancy between the coders was amended until
consensus was reached. Specific themes included
peer and family influence, coolness, curiosity, avail-
ability, flavors, cost, health and satisfaction com-
parison with cigarettes, smell, convenience, ability
to conceal, negative physical effects and taste. Chi-
square analyses were run to examine potential dif-
ferences in themes generated by smokers and non-
smokers, by males and females and by age group
(i.e. MS, HS, college).
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Results

We identified three main themes within the written
messages: health effects, product characteristics and
social effects of e-cigarettes. Within these main
themes, we further identified 12 encouraging and
12 discouraging e-cigarette message themes
(Fig. 1). Encouraging themes included health bene-
fits of using e-cigarettes versus cigarettes (30.1%;
e.g. less addictive), social advantages of e-cigarette
use (8.5%; e.g. cool social image) and attractive
product characteristics of e-cigarettes (55.4%; e.g.
low cost). Discouraging messages included health
risks of using e-cigarettes (68.0%; e.g. similar
health risks as cigarettes), social disadvantages of
using e-cigarettes (6.0%; e.g. having the social
image of a smoker) and unattractive product char-
acteristics (26.0%; e.g. financial cost). Many group
members incorporated multiple themes within each
written message (e.g. ‘E-cigarettes are better for
your health and also less addicting.”). These types
of messages were coded for two themes (i.e.
decreased health risk and less addictive).

The individual themes are presented below with
exemplars of the messages developed by focus
group participants.

Encouraging message themes
Health benefits of e-cigarettes

Overall, decreased health risk relative to cigarettes
was a common theme, with 12.7% of all encoura-
ging messages containing themes about possible
health benefits of e-cigarettes. Encouraging use
messages included statements about reduced
cancer risk and less overall physical harm (e.g.
‘Smoking can harm lungs. That’s why you’re risk
free when smoking these [e-cigarettes].’—female
HS smoker).

Furthermore, 10.9% of the messages incorporated
perceived safer product components. For example, a
male HS smoker wrote, ‘Emits water vapor and re-
quires no flame,” and a female college smoker wrote,
‘Why smoke tar when you can puff on water vapor?’

Some participants (5.5%) also mentioned that e-
cigarettes help with smoking cessation, with one

female MS participant suggesting that using e-cig-
arettes may be a safer method because they have less
nicotine than cigarettes.

Attractive product characteristics of
e-cigarettes

The most frequently endorsed theme for encoura-
ging e-cigarette use was satisfying flavors
(15.2%). Many students noted the variety of avail-
able e-cigarette flavors (e.g. ‘E-cigarette: so many
flavors, at least one will speak to you!’—female col-
lege smoker). Some mentioned specific flavors that
were perceived to taste better than regular cigarettes
(e.g. ‘They come in many different flavors like
bubblegum.’—female MS non-smoker) and a
couple mentioned the lack of the bad taste associated
with smoking a cigarette (e.g. ‘so you don’t have to
taste that nasty smoke again’—female college
smoker).

The convenience of using e-cigarettes (13.3%)
such as noting the ability to use e-cigarettes any-
where and not having to find a place that permits
smoking was indicated as an appealing aspect of
using e-cigarettes, especially among smokers (e.g.
‘Do you love smoking but have to smoke outside?
Try our e-cig and smoke anywhere you like."—male
college smoker).

The low financial cost (9.1%) of using e-cigar-
ettes was another theme generated. Participants
mentioned the savings associated with using e-cig-
arettes instead of traditional cigarettes, an aspect that
might appeal to youth with limited income (e.g. ‘2
Packs worth of cigarettes for only $9.95!"—male
college smoker).

The visual appeal of e-cigarettes (6.7%) was an-
other message theme. For example, students com-
mented on e-cigarettes being durable, smokeless and
emitting a glow (e.g. *...and if that’s not enough to
get you convinced, here’s something that you’ll
like... THEY GLOW!!"—female MS non-
smoker). Comments were also made about e-cigar-
ettes being the ‘latest thing,” ‘a unique invention’
and ‘futuristic.’

A few participants identified the lack of a smoke
odor (6.1%) from an e-cigarette as a feature that
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Fig. 1. Encouraging and discouraging message themes about e-cigarettes in a sample of Connecticut MS, HS and college students (n =
69).
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may encourage use among peers, while one partici-
pant (1.2%) suggested that e-cigarettes are less ad-
dictive than cigarettes.

Finally, the ability to do vape tricks (2.4%) was
also mentioned by one college female smoker and
one HS male non-smoker. Vape tricks may increase
the personal appeal of e-cigarettes, regardless of
smoking status, since performance of tricks makes
the e-cigarette seem more like a ‘toy’ [30].

Social advantages of e-cigarettes

Having a cool social image (8.5%) was important to
adolescents and young adults who made comments
about how others might perceive them favorably if
they used an e-cigarette. The encouraging messages
focused on social acceptance (e.g. ‘Fit in with your
friends and don’t pay the price.’—female college
non-smoker).

Other

The remainder of the messages (8.5%) included
messages that did not fit in with the other themes,
such as ‘they get you high sometimes.’

Age, sex and smoking status

Health effects, social advantages and product charac-
teristics of e-cigarettes were equally mentioned in the
messages of both MS (28%), HS (36%) and college
students (36%); (x> = 2.7, P = 0.607), females (64%)
and males (36%); (X2 = 4.6, P = 0.099) and non-
smokers (66%) and smokers (34%); (X2 =067, P=
0.716), indicating similar themes developed for peer
messages regardless of these demographic variables.

Discouraging message themes
Health risks of e-cigarettes

More than a quarter of the messages (28%) included a
theme about unsafe product components of e-cigar-
ettes, suggesting that e-cigarettes are unsafe because
there is not much known about the product. Messages
included the unknown health effects of vapor and
other chemical consumption (e.g. ‘Questionable
chemicals infused with water vapor that can absorb
into your lungs.’—female HS smoker).

An increase in addiction was also a common
discouraging theme (19%). Messages highlighted
the fact that the nicotine in e-cigarettes is just as
addictive as the nicotine in traditional cigarettes
(e.g. ‘Electronic cigarettes may look harmless, but
they’re not. They still contain nicotine an addictive
drug.”—male MS non-smoker).

Messages stating that e-cigarettes have similar
health risks as cigarettes were common (16%).
These included comments on how the only differ-
ence between traditional cigarettes and e-cigarettes
is the electronic component. Comments were made
that, ‘smoking is smoking’ regardless of the nicotine
delivery agent, indicating that an e-cigarette is per-
ceived as comparable with a traditional cigarette
(e.g. ‘The only difference is the charger, it’s not so
cool when you’re six feet under.”—male HS non-
smoker).

A few messages emphasizing the unknown
health risks of e-cigarettes (3%) were also men-
tioned (e.g. ‘This may cause lung cancer or other
disabilities.”—male MS non-smoker).

While discouraging messages related to e-cigar-
ettes helping with smoking cessation were less
common (2%), there was some consensus that quit-
ting smoking was not always the actual outcome,
suggesting that e-cigarettes do not always lead to
cigarette cessation even if the intention is to quit.

Unattractive product characteristics of
e-cigarettes

Personal losses were also mentioned in messages.
Some (9%) mentioned that e-cigarettes are not as
satisfying or appealing as cigarettes (e.g. ‘Doesn’t
give you the same head rush’—female college
smoker).

Although saving money was an encouraging e-
cigarette use theme generated by participants,
some youth (5%) cited the cost of e-cigarettes as a
deterrent to use (e.g. ‘Just as expensive for less of an
experience’—male college smoker and °...a waste
of money.”—male MS non-smoker).

A small percentage (3%) cited the inconvenience
of having to keep an e-cigarette charged as a deter-
rent for e-cigarette use (e.g. ‘If you don’t use
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electronic cigarettes you won’t have to carry the
charger with you and always have to worry about
charging.’—female college non-smoker).
Furthermore, a theme emphasizing taste (2%) as
unappealing was rare, but still mentioned. The re-
mainder of the themes fell into the ‘other’ category
and included messages such as ‘Don’t let technol-
ogy sway your opinion’ and ‘Don’t smoke this, you
will ruin your athletic career.’

Discouraging messages related to odor (3%) re-
vealed that e-cigarette vapor does not smell any
better than traditional cigarette smoke (e.g. ‘E-cig-
arettes promote smoking and still smell bad....’—
female HS non-smoker).

Social disadvantages of e-cigarettes

Discouraging messages about social image (6%)
were direct, suggesting how unacceptable it looks
to smoke a ‘fake’ cigarette (e.g. ‘People can make
fun of them for not being real cigarettes,’—female
college non-smoker and ‘Look like a fool.’—male
MS non-smoker).

Other

The remainder of the messages (4%) included messages
that did not fit in with the other themes, written by non-
smokers, such as ‘Don’t be fooled by new things.’

Age, sex and smoking status

Overall, there was no statistically significant differ-
ence among MS (23.5%), HS (32.4%) and college
students (44.1%); ()(2 = 1.9, P = (0.752) or males
(48.5%) and females (51.5%); (X2 =3.6,P=0.164)
in discouraging message themes. Similarly, there
were no differences in the messages of smokers
(29%) and non-smokers (71%) in discouraging mes-
sages about e-cigarettes (x> = 5.5, P = 0.064).

Discussion

This study adds to the literature by identifying
youth-generated themes that may be used to gener-
ate future messages to effectively prevent e-cigarette
uptake among youth. Overall, messages addressed

health effects and social advantages and disadvan-
tages of e-cigarette use, as well as attractive and
unattractive product characteristics. The top three
encouraging messages included satisfying flavors,
convenience of use and decreased health risk (rela-
tive to cigarettes), and the top three discouraging
messages included unsafe product components, the
increased risk of addiction, and similar health risks
as cigarettes. Our data provide insight into the qua-
lities associated with e-cigarettes that both encour-
age and discourage use in youth.

Furthermore, our results demonstrated that there
were no differences by sex, age group or smoking
status. Smokers and non-smokers, regardless of sex
or age group, generated similar encouraging mes-
sage themes regarding health, social and product
characteristics of e-cigarettes. Also, they all de-
veloped discouraging peer messages related to the
health disadvantages associated with e-cigarettes,
such as having health risks similar to cigarettes.
They generated similar messages because of the
types of messages they have been exposed to (e.g.
advertising suggesting e-cigarettes are less harmful;
popular media articles and websites making the
same claims). Youth generally agree that traditional
cigarette smoking is unhealthy, even though many
underestimate their personal risk relative to their
peers [31-33]. However, perceptions of harm asso-
ciated with using alternative tobacco products, like
e-cigarettes, are less well documented. Many re-
searchers suggest that adolescents [9, 26, 34, 35]
and young adults [20, 36] perceive electronic cigar-
ettes as having fewer health risks and being a heal-
thier alternative to combustible products. However,
it is unclear if smoking status contributes to these
beliefs. One study [35] found that current smokers,
relative to never smokers and experimenters, per-
ceive e-cigarettes as less harmful than conventional
cigarettes. An additional study [26] found that, al-
though smokers were more likely perceive e-cigar-
ettes as healthier than cigarettes because they are not
combustible, both smokers and non-smokers had
uncertainty about product constituents, most notably
‘water vapor.” Since the true negative health conse-
quences of e-cigarettes are still not clearly known,
similar messages were endorsed by all participants.
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The messages generated by youth in this study
highlight several common misperceptions about e-
cigarettes, which could be targeted in health educa-
tion messages. For example, suggesting that
‘smoking is smoking’ is erroneous, because e-cigar-
ette and cigarette use are not the same. Furthermore,
suggesting that e-cigarettes contain harmless water
vapor is incorrect, as the vapor that is emitted from
e-cigarettes actually is aerosol that contains a mix-
ture of nicotine, flavorings and other ingredients that
can be toxic [37]. Another misperception that could
be considered is that e-cigarettes are characterized
as cool. Khoury et al. [38] found 72% of their ado-
lescent survey sample reporting use of e-cigarettes
because they were cool, fun and new. Similarly,
other surveys in Hawaii [39] and Connecticut [9]
have identified curiosity and exploration as key rea-
sons for use. The ‘coolness’ factor of e-cigarettes
needs to be challenged. Youth are attracted to e-cig-
arettes by everything from numerous flavor combin-
ations and fancy devices to vape tricks and cloud
competitions [9, 40]. These misperceptions justify
stronger education and prevention efforts for e-
cigarettes.

The study findings should be considered in light
of several limitations. First, our relatively small
sample is unlikely to be representative of the
entire population of youth, given that we recruited
both e-cigarette users and non-users. Second, we
identified e-cigarette users based on self-report and
did not confirm use status with biochemical verifi-
cation. Third, our sample was restricted to schools in
Connecticut, and the focus groups were conducted
in 2013. Additional research using larger, more cur-
rent, representative samples is needed. Fourth, the
exercise about generating messages came after the
discussion about e-cigarette perceptions and behav-
iors, which may have influenced the messages gen-
erated by youth. It is also possible that some of the
statements generated by youth to discourage e-cig-
arette use may not translate into effective prevention
messages; future research is needed to evaluate the
extent to which these messages translate into effect-
ive prevention efforts. However, a significant
strength of our study is the fact that messages
were generated by youth rather than by researchers,

which may increase the credibility and generaliz-
ability of the identified themes within other samples
of adolescents and young adults.

The current findings have several important im-
plications for future research. First, the identified
themes may help guide behavior of our youth in
deciding whether to initiate or continue use of e-
cigarettes. Also, the findings of this study could
aid tobacco prevention efforts by providing insight
into how to effectively communicate messages
about e-cigarettes to youth to prevent potential nico-
tine uptake and eventual addiction. In message de-
velopment, it is important to customize messages to
the target audience to maximize their strength and
influence [20-22]. The message themes could be
tailored and targeted for youth smokers who are
using e-cigarettes for harm reduction and those
who are experimenting and not established tobacco
users. Thus, future research could test whether these
themes are persuasive among youth. Furthermore, it
is critical to correct the misperceptions that youth
have about e-cigarettes and to better disseminate
information about e-cigarettes that is derived from
empirical evidence. Themes identified in this study
could assist in the regulation of e-cigarette market-
ing content. For example, it has been observed that
youth find the availability of diverse flavors appeal-
ing [9], so the advertising of diverse flavors could be
prohibited. Indeed, the FDA began to make some
restrictions on advertisements. As of August 2016,
advertisements cannot make health claims about e-
cigarettes, such as stating that e-cigarettes are heal-
thier than smoking a cigarette, and, as of August
2018, all e-cigarette packaging requires a standar-
dized nicotine addictiveness warning statement.
Future research is needed to discern whether these
themes are salient to a broader population of youth
and if they change perceptions, beliefs or attitudes.

In sum, the ultimate goal of this study was to
identify preliminary themes related to e-cigarette
use that may be used to inform the future develop-
ment and delivery of effective e-cigarette prevention
efforts. Messages created by youth about e-cigar-
ettes had various themes that stressed the health
effects, social effects and product characteristics of
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e-cigarettes, such as health risk/benefit, flavor, con-
venience, addiction potential and cost.
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