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Abstract

Introduction: Most studies have assessed use of “e-cigarettes” or “electronic cigarettes,” poten-
tially excluding new electronic nicotine delivery systems (ENDS), such as e-hookahs and vape 
pens. Little is known about how adolescents and young adults perceive ENDS and if their percep-
tions vary by sub-type. We explored ENDS perceptions among these populations.
Methods: Ten focus groups with 77 adolescents and young adults, ages 13–25, were conducted 
in spring 2014. Participants were users or susceptible nonusers of novel tobacco products. Focus 
group transcripts were coded for emergent themes.
Results: Participants reported positive ENDS attributes, including flavor variety; user control of 
nicotine content; and smoke trick facilitation. Negative attributes included different feel compared 
to combustible cigarettes, nicotine addiction potential, and no cue to stop use. Participants per-
ceived less harm from ENDS compared to combustible cigarettes, perhaps due to marketing and 
lack of product regulation, but noted the uncertainty of ingredients in ENDS. Numerous terms were 
used to describe ENDS, including “e-cigarette,” “e-hookah,” “hookah pens,” “tanks,” and “vapes.” 
Although no clear classification system emerged, participants used product characteristics like 
nicotine content and chargeability to attempt classification. Perceptions differed by product used. 
E-hookah users were perceived as young and trendy while e-cigarette users were perceived as old 
and addicted to nicotine.
Conclusions: Young adults and adolescents report distinct ENDS sub-types with varying character-
istics and social perceptions of users. Although they had more positive than negative perceptions 
of ENDS, prevention efforts should consider highlighting negative attributes as they may discour-
age use and product trial among young nonusers.
Implications: Our study underscores the need for a standardized measurement system for ENDS 
sub-types and additional research on how ENDS sub-types are perceived among adolescents and 
young adults. In addition, our findings highlight negative product attributes reported by participants 
that may be useful in prevention and regulatory efforts to offset favorable marketing messages.
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Introduction

In 2007, electronic nicotine delivery systems (ENDS) became avail-
able in the United States, launching a new category of tobacco prod-
ucts. The first generation of ENDS resembled combustible cigarettes 
(cigalikes) and were commonly referred to as electronic cigarettes. 
However, in recent years new variations have emerged that look like 
pens, have high-capacity batteries, are more efficient at delivering 
nicotine, and offer an endless array of e-liquid flavors.1,2 There is 
no common language for these more advanced systems, as they are 
called several different names including vape pens, hookah pens, and 
e-cigarettes.

ENDS use is currently measured in most national population 
surveys that assess tobacco use, with the nomenclature of “elec-
tronic cigarette” or “e-cigarette”.3,4 Results from national surveys 
show increased ever and current use among all age groups, and 
young adults have the highest prevalence of current use (14.2%).5,6 
Recent data from the National Youth Tobacco Survey showed that 
in 2014, e-cigarettes were the most commonly used tobacco prod-
uct among middle and high school students, and use tripled from 
2013 to 2014.7 However, recent research suggests that users use 
multiple names for the devices besides electronic cigarettes and 
e-cigarettes.8–10 For example, McDonald and Ling10 conducted 
focus groups and interviews with young adult smokers to assess 
their e-cigarette experiences. When asked if they used e-cigarettes, 
some participants indicated they did not, but later referred to using 
e-hookahs and other electronic devices, suggesting they are perceived 
as distinct from e-cigarettes.

There is a growing body of evidence focused on motivations for 
young adults and adolescents use of these products. These younger 
populations find the flavors appealing and like that they can use 
them in locations where smoking is not allowed.10,11 Electronic ciga-
rettes are perceived to be accessible, easy to conceal, convenient, and 
modern.11–14 Findings have also shown that electronic cigarettes are 
perceived as having few health risks and a healthier alternative to 
combustible cigarettes.10,12,13 While these studies provide some infor-
mation on adolescent and young adult perceptions, they do have 
limitations, such as limited geographic scope, focus only on smok-
ers’ perceptions and focus on one gender. More importantly, none of 
the studies examined perceptions of ENDS sub-types. In addition, 
new ENDS products continue to emerge in the retail environment, 
underscoring the need to further examine ENDS perceptions among 
adolescents and young adults. The goal of this qualitative study was 
to explore adolescents’ and young adults’ perceptions of ENDS and 
the language used to describe the array of products.

Methods

Focus groups were used to understand adolescent and young adult 
perceptions of ENDS. The primary purpose was to provide forma-
tive data for a larger study that aims to develop risk communication 
messages for novel tobacco products targeting these populations.

Participants were recruited in Raleigh, Durham and Chapel Hill, 
North Carolina. Advertisements were placed on craigslist, in univer-
sity and local newspapers, flyers, e-mails to various listserves, social 
media, radio, and TV. In-person recruitment was conducted in bars, 
coffee shops, retail outlets, high schools, colleges, and recreation cent-
ers. Most participants (45%) were recruited via e-mail, while snowball 
sampling accounted for about 17% of participants. Approximately 
one-third (28%) were recruited from the advertisements and in-per-
son recruitment. Interested participants were directed to a website 

where they completed an eligibility screener. Eligibility included age 
between 13 and 25 years and past 30-day use or susceptible nonuse of 
novel tobacco product. Users included those who reported use of any 
novel tobacco products (ie, electronic cigarettes, hookah, cigarillos, or 
smokeless tobacco) within the past 30 days. Susceptible nonusers were 
those who indicated they were willing to try, but did not currently 
use, novel tobacco products.15 Individuals under 18 were required to 
provide a parent’s email or mailing address so they could be contacted 
about their adolescent’s interest in participating. Parents were sent 
an informational letter and given the opportunity to respond within 
5 days if they did not want their adolescent to participate. A  total 
of 21 parental informational letters were sent out and no parents 
responded that their adolescent was prohibited from participating. 
Eligible participants were then invited, by e-mail, phone and mail to 
one of 10 focus groups conducted between February and April, 2014.

Focus Group Procedures
Ten focus groups, stratified by user status and age, were held, includ-
ing four young adult user groups, two young adult nonuser groups, 
two adolescent user groups and two adolescent nonuser groups. 
Written informed consent or assent was obtained at the beginning 
of each focus group. Three research team members, consisting of a 
moderator, co-moderator, and detailed note taker, facilitated each 
group. All focus groups were digitally recorded and averaged 90 
minutes in length. Upon completion, a handout on novel tobacco 
products and their potential harm was distributed, which was based 
on information from the Campaign for Tobacco-Free Kids, the 
American Lung Association, the American Cancer Society, and the 
National Cancer Institute. All participants received a $50 Amazon 
gift card for participating. Human subject review and study over-
sight was provided by the Institutional Review Board at Wake 
Forest School of Medicine. The study also received a Certificate of 
Confidentiality from the Department of Health and Human Services 
to secure additional privacy protection for participants.

Measures
A semi-structured moderator’s guide was developed that organized the 
order and content of the discussion. The guide was developed based 
on a literature review, prior pilot work, and input from the study team. 
At the time we created the moderator’s guide, cigalikes dominated 
the retail market and electronic cigarette was the term being used by 
the field to describe the products; thus, electronic cigarette was used 
in the guide to describe the products of interest. Also included were 
questions about participants’ product familiarity and knowledge, and 
concerns about possible health effects. Based on information acquired 
during the first 6 focus groups and the rapidly evolving ENDS mar-
ketplace, new questions regarding other electronic devices were added 
to focus groups 7–10, including: “Have you ever heard of e-hookahs 
or hookah pens? What do you know about them? Are they different 
from e-cigarettes? How? Do you know people who use them? Are 
there other devices like this we should know about?”

Analysis
All interviews were transcribed verbatim and personal identifi-
ers removed by an independent transcriptionist. A  codebook was 
developed using the moderator’s guide, and codes created for each 
question. Eight research team members read two transcripts to 
test the codebook and make edits. After finalizing the codebook, 
teams of two coders independently coded five of the 10 transcripts 
using ATLAS.ti.7.0 software. New codes were created and added, 



2008 Nicotine & Tobacco Research, 2016, Vol. 18, No. 10

as needed. Upon coding completion, the team reviewed the codes 
to ensure agreement. The first author reviewed codes for emergent 
themes related to participants’ knowledge and beliefs about ENDS 
and subsequently met with the research team to discuss themes 
across age groups and user status.

Results

Participant Characteristics
A total of 77 persons, 21 adolescents, and 56 young adults, par-
ticipated in the study. Table  1 provides participant demographic 
characteristics. Just over half were female (56%) and non-Hispanic 
white (57%), while 26% were black. Forty-seven were users of novel 
tobacco products and 30 were susceptible nonusers. Of the 47 users, 
33 reported past 30-day or past year use of ENDS. Participant ages 
ranged from 13 to 25, with a mean age of 15.8 years for adolescents 
and 20.5 years for young adults.

Terminology and Product Perceptions
Several participants questioned if the term electronic cigarette 
included all ENDS even before the moderator’s guide was altered. 
They used a variety of terms to describe the assortment of prod-
ucts including “electronic cigarette,” “e-cigarette,” “e-cig,” “e-pen,” 
“e-hookah,” “electronic hookah,” “hookah pen,” “hookah vape,” 
“pen,” “portable hookah,” “shisha pen,” “tank,” “vape pen,” “vapor 
pen,” and “vape.” When asked to explain the major differences 
among the products, there was no clear agreement on what dif-
ferentiated an electronic cigarette from the other devices, although 
most participants agreed that electronic cigarettes were different 
than hookah pens. One adolescent user said, “I think e-cigarettes 
and hookah pens; I think they’re completely two different things.” 
Participants described products based on product characteristics 
including: rechargeable/disposable; flavoring/no flavoring; and nico-
tine content. While there was some disagreement on the rechargeable 
versus disposable aspect, many participants used this characteristic 
when explaining differences. Some reported that the disposable vari-
ety was a hookah pen and the rechargeable was an electronic ciga-
rette, while others thought the opposite. For example, one adolescent 

user said, “The ones you have to charge and refill, to me, are definitely 
different [than e-cigarettes].” It also appeared that some participants 
used the term hookah pen to describe tank systems. Another ado-
lescent user said, “For the hookah pen, you have to charge it. If you 
run out of e-juice, you have to buy that, that’s like $3. Then, after a 
month, it has a wick in it to get down to the liquid and you have to 
buy a new one [wick]. You unscrew the top and pour in liquid then 
you screw it back in and you’re good.”

Product characteristics such as flavorings and nicotine content 
were also used to classify products. Most believed that electronic cig-
arettes do not contain flavor, but do contain nicotine, while hookah 
pens are available with various flavors and no nicotine. One ado-
lescent user explained that hookah pens are safer than e-cigarettes 
because “they have the option of not having nicotine in it,” while 
another user said, “I don’t think there’s nicotine in the electronic 
hookah, so you can’t get addicted to it.”

Participant views of users were dependent on the subtype of prod-
ucts used. For example, e-cigarette users were described as addicted to 
nicotine and older in age, while hookah pen users were described as 
cool, fun, up-to-date with new technology, and connected with social 
media. One young adult user explained her perceptions of e-cigarette 
users, “Whenever I  think of people who smoke e-cigarettes, they’re 
usually older and trying to quit so it seems like something old people 
do.” Others described why hookah pens are different than e-cigarettes. 
An adolescent user said, “It just sounds like it’s better because if you 
have an electronic cigarette, it’s still a cigarette in a way. Then you have 
a hookah pen. It’s like hookah, it’s kind of cool. It’s better, I think.”

Positive Attributes
Participants described several positive attributes of ENDS including 
that they were portable, discreet, novel and had a relatively low cost. 
One adolescent user explained of e-hookahs, “They’re easy to access. 
You just carry it around in your back pocket,” while another user 
explained, “I like it because it doesn’t leave smoke behind so your 
parents wouldn’t know if you’re using…” Another adolescent user 
described how the products are used at school, “My friend, in class, 
he has one. He’ll pull it out and smoke it, but he won’t do it when the 
teacher’s looking.” Participants also liked the product novelty. One 

Table 1. Demographic Information by Age Group and Novel Tobacco Product Use

Total  
(N = 77)

Adolescent susceptible  
nonusers (N = 12)

Adolescent  
users (N = 9)

Young adult susceptible  
nonusers (N = 18)

Young adult  
users (N = 38)

Mean age 19.2 16.0 15.6 20.8 20.3
Gender
  Female 43 (56%) 7 7 13 17
  Male 34 (44%) 5 2 5 21
Ethnicity
  Non-Hispanic 70 (91%) 11 9 17 33
  Hispanic 7 (9%) 1 0 1 5
Race
  White 44 (57%) 7 7 11 19
  Black 20 (26%) 0 0 6 14
  Asian 3 (4%) 2 0 1 0
  Other 10 (13%) 3 2 0 5
User status
  Past 30-day ENDS use 22 (28.6%) — 5 — 17
  Past year ENDS use 11 (14.3%) — 0 — 11
  Past 30-day ONTP use 14 (18.2%) — 4 — 10
  Past year ONTP use 0 (0%) — 0 — 0

ENDS = electronic nicotine delivery systems; ONTP = other novel tobacco product.
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young adult nonuser explained, “I also feel like we’re in a tech gen-
eration, so like it’s just like cool to keep up with the social norms,” 
while another added, “It’s like, not mainstream.” A young adult user 
commented on the low cost of electronic cigarettes, explaining, “It’s 
cheaper to replace the tank or whatever versus buying a pack of $5 
or $6 cigarettes every day or so.” Participants also reported that they 
liked to use them wherever they wanted. Even a young adult nonuser 
explained, “… you can smoke an e-cig wherever you want.”

Adolescent and young adult participants particularly liked the 
variety of flavors that are available such as cherry, bubble gum, and 
coffee. Interestingly, when participants discussed flavors, they specifi-
cally mentioned hookah pens, not e-cigarettes. One adolescent user 
described a hookah pen, “If it’s minty, it kind of feels like breath-
ing in fresh air.” A young adult user commented, “If you are walk-
ing around campus, everybody has one [e-hookah]. It’s like a grape 
fruity aroma or sugary aroma following them.” Another said, “Me 
and my friends will be listening to music in our common rooms and 
we’ll just be passing it [hookah pen] around and enjoying the smell 
that the vapor leaves in the air because it smells all fruity and candy-
ish and delicious.”

Adolescents and young adults perceived electronic cigarettes to 
be an aid to smokers to either help them quit smoking or serve as a 
bridge until they could smoke. One adolescent user reported, “After 
I got my e-cig, I didn’t smoke cigarettes for a month…” and a young 
adult nonuser said, “….e-cigs are a lot more popular now because 
they’re seen as a way to help people quit smoking cigarettes.” A few 
reported that e-cigarettes and hookah pens are used as a bridge to 
tide smokers over until they could smoke a combustible cigarette. 
One young adult user explained, “Just that element of just tid-
ing you over until you can get an actual cigarette.” An adolescent 
user explained, “A lot of people that smoke cigarettes, they smoke 
hookah pens in the bathroom at school. Then when they get home, 
they smoke cigarettes.”

Both users and nonusers discussed nicotine in e-cigarettes. Users 
reported that they weren’t surprised that nicotine was in the product 
because they perceive ENDS as tobacco products. In addition, some 
don’t perceive nicotine to be harmful. One young adult user said, 
“Well, nicotine in and of itself is not bad for you, I  don’t think.” 
However, nonusers didn’t like the potential addictive nature of nico-
tine. A young adult nonuser said, “But water vapor and nicotine, like 
too much of anything is not good. So you will be addicted to the 
e-cig and you will be addicted to a cigarette, what’s the difference? 
They both can be potentially harmful.”

A few participants emphasized that the user could control how 
much nicotine, if any, is used in the product. On young adult user 
explained, “…but the thing I like about e-cigs, you can choose how 
much nicotine you get in it. There are 0 grams, 4 grams. I  think 
there’s 12, 18 and 24.” An adolescent said, “You can get some with-
out nicotine in it. That’s an option. It’s like you can make your own.”

Several adolescents and young adults reported that they use 
ENDS for social reasons, including having fun with friends and 
doing smoke tricks. A young adult said, “I honestly got this [elec-
tronic cigarette] because I thought it’s just sort of a fun thing to do.” 
An adolescent explained, “If you’re bored at a sleepover, someone 
will bring one [e-hookah], and you just have fun.” Another ado-
lescent explained why ENDS facilitate smoke tricks, “….if you’re 
smoking weed or something, it would hurt to do a French inhale or 
something, but with vapor it doesn’t hurt to do that.” Adolescents 
also reported posting pictures of themselves on social media using 
the products. An adolescent user explained, “Some of my friends in 

class will use a hookah pen, record it, and put it on their [Snapchat] 
story so everybody can see it.”

Negative Attributes
Participants also described several negative attributes of ENDS. First, 
young adult ENDS users compared electronic cigarettes to combus-
tible cigarettes, reporting differences in feel and appearance. Several 
commented on why they prefer combustible cigarettes. One said, 
“I want mine to feel like I’m smoking a cigarette,” while another 
commented, “You’re just pressing a button and it’s less exciting.” 
Another said, “I don’t smoke that often, so I’d rather just smoke the 
real thing. I think e-cigarettes, at least to me; they always feel like 
a toy.” They described how e-cigarettes were used differently than 
combustible cigarettes. A young adult explained, “I pull harder on 
an e-cigarette than I have to on a real cigarette…just trying to get the 
same effect.” Another described a sibling’s use of e-cigarettes, “…she 
told me she would have to smoke it like 2–3 times to get the same 
effect as from a cigarette.”

A few users and nonusers noted that although the long-term 
financial costs for electronic cigarettes were less than combustible 
cigarettes, there are higher upfront costs for more advanced systems. 
One young adult nonuser said, “I don’t know the pricing. But, at 
least early on, I  think that it’s pretty steep for some smokers.” An 
adolescent user commented, “They can be pretty expensive…… You 
can also get one for like $8. But then they’re like crap.”

Young adult users and nonusers acknowledged that electronic cig-
arettes do not have an inherent cue to stop use, like combustible ciga-
rettes. One user explained, “Your effect is kind of standardized with 
cigarettes because when the cigarette is gone, that’s when you stop. 
With e-cigarettes you just keep going until you want.” Another said, 
“….like people who only smoke an e-cig, I see them pull it out, take 
a hit, take another hit. They don’t know how much they’re smoking 
when they’re actually smoking an e-cigarette because…. it’s not going 
down. It’s not burning out. So they have no idea actually how many 
cigarettes they’re smoking in this e-cigarette.” Participants described 
how this overuse can lead to negative health effects, like nausea and 
headaches. One young adult described how his friend got sick, “… 
he was studying for an exam and you’re in the library for 9, 10, 11, 
12 hours and you’re just not really thinking about it, and you’re on 
a grind, you’re moving. He just sat there and smoked the entire thing 
and like towards the end he was greening out and like really got sick.”

Risk Perceptions
Many participants perceived ENDS as less harmful than combustible 
cigarettes. A young adult user said of an e-cigarette, “It’s a healthier 
option than cigarettes,” while an adolescent user reasoned, “I mean 
they might not be good for you, but cigarettes are pretty awful. So 
they got to be better for you than natural cigarettes.” An adolescent 
user said, “… people think there’s nothing wrong with them,” and 
a young adult user explained “The ability to smoke it inside makes 
it appear like ‘Oh, it must be healthier.’” Another young adult user 
said, “I think it’s healthier though, in my opinion, because if people 
are trying to quit, they’ll go to the drug store and buy Nicorette gum. 
I  think e-cigs are kind of like that, there’s not as much additives, 
there’s no real tobacco, the plant is not in what you’re smoking. It 
makes a water vapor and whatnot…”

Participants also reported that ENDS do not produce second-
hand smoke. The predominant perception was that ENDS produce 
water vapor. A young adult user said, “There’s literally no harm to 
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anyone by just exhaling water vapor,” while another added, “When 
I think of e-cigs, I think of it more as a benefit to the people around 
you instead of a personal benefit since it does still have the nicotine 
in it. I can sit here and smoke it in this room and not be worried 
about giving you all secondhand smoke.” Nonusers had similar per-
ceptions. An adolescent nonuser added “How bad can water vapor 
be for you?” and a young adult nonuser said, “My perception of it is 
I wouldn’t mind being around it.”

Adolescents were concerned about the uncertainty of product 
ingredients and how it could affect their health. One nonuser said, “…
we know where tobacco comes from and we know it’s bad but this is 
a little plastic thing and we have no idea what’s in it.” Another ado-
lescent nonuser agreed, “They’re [e-cigarettes] more dangerous than 
cigarettes because I don’t know what’s in them. I have no idea. It could 
be anything, so to me, the not knowing is more dangerous than know-
ing.” Another commented, “You may not be getting, say, more smoke, 
but you are getting more nicotine, or whatever the hell is in them.”

Marketing and Advertising
Participants reported getting product information from ENDS mar-
keting and advertising, especially in malls and from TV commercials. 
One adolescent said “…their advertising, they make such a point of 
saying there’s no by-products; like that’s one of their main points.” 
A young adult explained, “I’ve also seen it marketed recently as the 
answer to the smoking bans everywhere because it’s supposed to 
only be water vapor and nicotine. There’s literally no harm to any-
one by just exhaling water vapor.” Another said, “From the commer-
cials and what you hear about people trying them, I guess they seem 
to be pretty harmless to other people.” An adolescent commented, 
“The commercials always say it’s better for you and I know that it 
very well might not be, but it’s kind of like you get told it’s better for 
you, it’s better for you, it’s better for you than cigarettes, so I feel like 
everyone internalizes that…” Several commented on product avail-
ability and advertising in mall kiosks that echoed similar messages. 
One young adult said, “…just the fact that they are allowed in public 
and they have that cart in the mall, that they’re always just like, 
‘Come, there’s nothing bad about it.’” An adolescent reported simi-
lar experiences, “At malls they have little kiosk saying, like they’re 
smoking, and [saying] ‘This isn’t hurting anybody.’”

Lack of Regulation
Some participants commented on the lack of ENDS regulation, with 
varying perceptions. For example, one adolescent stated “I wouldn’t 
want to be inhaling something that isn’t being regulated by anyone.” 
An adolescent nonuser explained how regulation may influence deci-
sions to use, “Well I mean if it didn’t have anything bad in it then 
it would be okay but if it got regulated and you saw that it has 
whatever, arsenic or something in like that, then I  think obviously 
I wouldn’t do that.” Another adolescent nonuser said, “I think with 
the regulation would come the truth about it [electronic cigarettes].” 
One young adult user explained how ENDS nonregulation contrib-
utes to perceptions that they are safe to use, “…with all the regula-
tions that they have on tobacco smoke, people just sort of trust that 
if there’s no laws that say you can’t smoke it [e-cigs] inside it’s prob-
ably because it’s not bad for you to smoke it inside.”

Discussion

This study expands the literature on adolescent and young adults 
by examining their perceptions of ENDS. Several of our findings 

highlight the need for additional research and could be informative 
for ENDS messaging, as well as regulatory efforts at the federal, state 
and local level.

Our finding that participants particularly like the variety of 
ENDS flavors is consistent with existing research11,10,16 and the well-
documented finding that flavors appeal to youth and encourage 
experimentation with tobacco.17–19 Interestingly, in our study, par-
ticipants discussed flavors only in regards to e-hookahs and hookah 
pens, not e-cigarettes. It is possible that e-hookahs and hookah 
pens are being marketed to younger audiences as an alternative 
to e-cigarettes, which, in our study, were perceived as products for 
older smokers. These findings could also be an artifact of how ques-
tions were asked during the focus groups. Therefore, future stud-
ies should explore whether participants perceive flavor differences 
by ENDS sub-type and if the products are marketed to different 
audiences.

Nicotine content was also a salient issue for participants. 
Participants reported that nicotine-free varieties were available and 
safer than the nicotine-containing e-cigarettes because of the reduced 
addiction potential. In addition, participants reported some ENDS 
types allow users the option of controlling how much nicotine is 
used. In our study, users reported that nicotine addiction was not a 
concern for them because they were already using nicotine-contain-
ing products. However, nonusers reported that they were concerned 
about nicotine in the products because they didn’t want to become 
addicted to anything. These findings could inform the FDA’s pro-
posed deeming regulation, which includes a warning label on ENDS 
products containing nicotine that states, “WARNING: This prod-
uct contains nicotine derived from tobacco. Nicotine is an addictive 
chemical.” Future efforts are needed to determine if public health 
messages focusing on nicotine in ENDS and the potential risk of 
addiction are in fact, effective in preventing use among nonusers, 
as this appears to be an important characteristic for adolescent and 
young adult nonusers. However, because these warnings will not be 
required for non-nicotine containing ENDS, more research is needed 
to determine if warning labels are needed for non-nicotine contain-
ing ENDS, and if so, effective messages to prevent use of these prod-
ucts, especially among adolescents and nonusers.

Perceptions about ENDS users also appeared to be tied to prod-
uct characteristics and what they called the products, underscoring 
the need for a taxonomy of ENDS sub-types. McDonald and Ling10 
reported a similar finding in their study of young adult electronic cig-
arette users. These findings, along with media articles documenting 
the differences among adolescents’ and young adults’ terminology 
for ENDS,20,21 suggests more work is needed to better understand 
the multiple terms being used and which product characteristics and/
or devices these terms refer to. Future studies should consider meas-
uring multiple ENDS types and perceptions and providing detailed 
descriptors to ensure product use and perceptions are being assessed 
across the wide-range of ENDS products.

Positive attributes of ENDS were reported by users and nonusers. 
Adolescent and young adult users reported that ENDS are healthier 
than combustible cigarettes and adolescent and young adult users 
and nonusers reported that ENDS have no secondhand effects for 
nonusers. However, nonusers brought up health effects including the 
potential for nicotine addiction (adolescent and young adult nonus-
ers), and the unknown health effects (adolescent nonusers). While 
ENDS are considered less harmful than combustible cigarettes, bal-
anced regulatory efforts are needed that motivate cigarette smokers 
to switch to ENDS, but prevent new users from initiating, as there 
is evidence to indicate that ENDS are not without risks, especially 
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for adolescents, young adults or nonsmokers.8,22,23 The long-term 
health effects of using these products is unknown24,25 and nicotine 
may impact brain development of adolescents, which continues into 
the 20s.26,27 In addition, new research suggests that ENDS are engag-
ing non-tobacco users28,29 and may encourage combustible cigarette 
use.30–34

There were varying perceptions about the current lack of ENDS 
regulation. Some participants reported that lack of regulation 
equates to product safety because the products must not be harm-
ful if they are unregulated. Many commented on observing ENDS 
use and advertising in public places, where other tobacco product 
advertising has been prohibited for decades.35 Coupled with industry 
claims of being “healthier” and “a safe alternative to cigarettes,” it is 
plausible that at least some adolescents and young adults are inter-
preting the lack of regulation to mean that ENDS are “harmless” 
products. Other participants commented that the current lack of reg-
ulation made the products seem riskier and would deter use. While 
it is unclear if product regulation would equate to product safety 
for these individuals, it does point to the need for future research on 
perceptions of regulation (and lack thereof).

Several participants also commented that unknown health 
effects, the lack of a natural end point, and the potential for nicotine 
addiction were negative attributes that would discourage them from 
trying the products. More research is needed to determine if high-
lighting these negative attributes would be effective in countering 
the favorable aspects of ENDS to reduce interest in product trial and 
use, as well as alert consumers to the high potential for unintentional 
overuse. In addition, more evidence is needed to determine if seeing 
advertising and ENDS use in places where tobacco use is banned 
contributes to the renormalization of smoking, the normalization 
of ENDS use,36 and perceptions of harm.12,37 These findings could 
inform future regulations on ENDS advertising in media outlets that 
have high adolescent audiences, such as TV and radio.

Some participants commented favorably on the relatively low cost 
of ENDS, suggesting that price could be a factor in why young users 
experiment with ENDS. Raising prices on combustible cigarettes and 
alcohol has consistently shown to be inversely related to use,35,38,39 
particularly among younger populations.40,41 Therefore, policy mak-
ers could consider price measures, such as excise taxes, to increase 
ENDS prices and thus deter experimentation. However, some have 
argued that ENDS prices need to be lower than combustible ciga-
rettes so that ENDS remain an attractive substitute for smokers.40 
Therefore, a coordinated tobacco tax strategy that includes ENDS 
and sales taxes based on product risk should be considered.26,42

Limitations
As with all research, our study has some limitations. First, our con-
venience sample, which was highly educated, may not be represent-
ative of all adolescent and young adult populations. However, we 
did have an ethnically and racially diverse sample of both genders. 
Secondly, the study has limited geographic generalizability since 
focus group participants were recruited from three cities in North 
Carolina. In addition, the ENDS landscape changes rapidly, making 
it difficult to measure the most recent products. In this study, we 
were unable to connect the various terms participants used with 
the exact product they were describing. Future research should con-
sider trying to connect products with participant terms by using 
pictures or actual products. Finally, the focus groups of users were 
not restricted to ENDS users which could affect the comprehensive 
of our findings. While over two-thirds of the sample (70.2%) used 

ENDS in the past 30 days or past year, the remaining participants 
did not report ENDS use, and instead, reported past 30-day use of 
at least one of the other novel tobacco products (ie, hookah, cigaril-
los, or smokeless tobacco). Increasing the number of ENDS users 
and excluding other tobacco product users may have resulted in 
additional findings

Conclusions

We found that young adults and adolescents differentiated electronic 
cigarettes from other subtypes of ENDS, for which they had multi-
ple names and varying perceptions of product users. These findings 
point to the need for measurement of ENDS sub-types; highlight 
the need for additional research on ENDS sub-types to more fully 
understand product perceptions; and should be considered in future 
prevention and regulatory efforts. In addition, while many positive 
attributes of ENDS were reported, key negative attributes that may 
discourage use, such as the potential for unintentional overuse and 
addiction, were also described. Participants also had opposing inter-
pretations on the lack of product regulation, underscoring the need 
for more research and targeted messaging about product risks.
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