
Contents lists available at ScienceDirect

Drug and Alcohol Dependence

journal homepage: www.elsevier.com/locate/drugalcdep

Full length article

Appeal of JUUL among adolescents

Grace Konga,*, Krysten W. Bolda, Meghan E. Moreana,b, Harmanpreet Bhattic,
Deepa R. Camengad, Asti Jacksona, Suchitra Krishnan-Sarina

a Yale University School of Medicine, 34 Park Street, New Haven, CT, 06519, USA
bOberlin College, 120 West Lorain Street, Oberlin, OH, 44074, USA
c Yale University School of Public Health, 60 College Street, New Haven, CT, 06520, USA
d Yale University School of Medicine, 464 Congress Avenue (Suite 260), New Haven, CT, 06519, USA

A R T I C L E I N F O

Keywords:
E-cigarettes
Youth
Regulation
Prevention
Appeal

A B S T R A C T

Introduction: JUUL is a closed-system e-cigarette that uses disposable pods with high concentrations of nicotine.
JUUL use among youth arose exponentially since 2015, thus, it is essential to understand youths’ reasons for
liking/disliking JUUL to inform the regulation of the product.
Methods: A cross-sectional survey was conducted in 4 high schools in Connecticut in 2018 (N=3170). The
survey assessed JUUL use in the past month and reasons for liking/disliking JUUL, which included pharmaco-
logical effects (e.g., subjective nicotine and/or flavor effects), product characteristics (e.g., flavors, nicotine,
shape), peer influence (e.g., friends’ use), comparisons to other e-cigarettes (e.g., lower harm), and conceal-
ability (e.g., hide from authority).
Results: 30.2% (N=956) were past-month users who used a JUUL on an average of 13.6 days (SD=11.7; 25%
reported daily use). The top reasons for liking JUUL were: “it gives me a buzz” (52%), “I like the flavors” (43%),
and “my friends use it” (36%). The top reasons for disliking JUUL were: “the pods are expensive” (57%), “ni-
cotine is too high” (20%), and “it gives me a headache” (18%). Regression models indicated that liking JUUL
because of the buzz, ability to help concentrate, nicotine level, and ease of hiding it from teachers were asso-
ciated with more days of use in the past month, while peer influence was negatively associated. Furthermore,
disliking the high cost of pods was associated with more frequent use.
Conclusions: Comprehensive policies that regulate device characteristics that appeal to youth (e.g., nicotine
level, flavors) are needed to prevent JUUL use among youth.

1. Introduction

Youth e-cigarette use is a major public health concern (USDHHS,
2016). US national data show that past-month e-cigarette use among
adolescents doubled between 2017 and 2018 (11%–21%) (Gentzke
et al., 2019). This surge in use likely is driven by the rising popularity of
pod-mod devices, most notably JUUL (Krishnan-Sarin et al., 2019;
Vallone et al., 2018). Nielson sales data in the U.S.A. showed that the
sale of JUUL comprised 29% of the total e-cigarette sales in 2017,
which is the greatest market share among all e-cigarettes (King et al.,
2018).

JUUL is a rechargeable, closed-system e-cigarette that uses dis-
posable pods containing flavored e-liquids with high concentrations of
nicotine salts (initially available in 5%, with 3% introduced more re-
cently). According to Juul Labs, the nicotine in a 5% pod is comparable
to one pack of cigarettes (Juul Labs, 2019). While the acute and long-

term health effects of JUUL use largely remain unknown, there is sig-
nificant concern about exposing youth to high nicotine concentrations
through JUUL (Goniewicz et al., 2018). Nicotine adversely impacts the
developing brain (Yuan et al., 2015), and youth who use high nicotine
in e-cigarettes are at heightened risk of developing nicotine dependence
and progressing to combustible tobacco use (Goldenson et al., 2017) or
other addictive substances (England et al., 2015). Concerns also have
been raised about exposure to flavor chemicals like formaldehyde and
acetaldehyde through e-liquids (Erythropel et al., 2019; USDHHS,
2016). Thus, there is a critical need to reduce JUUL’s youth appeal.
Furthermore, the data on JUUL’s youth appeal can be used to support
Food and Drug Administration (FDA)’s regulatory initiatives around
tobacco products, which includes JUUL (FDA, 2018).

Adults report that JUUL is appealing because of friends’ use, curi-
osity, similarity to cigarettes, and device features such as its small size
and vapor cloud (Leavens et al., 2019; Nardone et al., 2019). However,
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reasons for liking or disliking JUUL have not been examined in ado-
lescents. It has been speculated that JUUL is attractive to youth because
of appealing flavors (e.g., mango, cool mint) that are available in their
disposable pods and the device’s sleek design, which resembles a USB
flash drive (Barrington-Trimis and Leventhal, 2018). Furthermore,
youth are sharing on social media how easy it is to conceal their JUUL
use in school (Allem et al., 2018), suggesting that the ability to conceal
JUUL from authority figures also may appeal to youth.

In the current study, we examined the reasons for liking and dis-
liking JUUL among adolescent JUUL users to identify factors that
contribute to youth appeal. Based on prior research on both positive
and negative subjective nicotine effects (Mantey et al., 2017) and ap-
peal of e-cigarettes among youth (Kong et al., 2015; Krishnan-Sarin
et al., 2019; Morean et al., 2018a), we examined several constructs
including pharmacological effects (e.g., feeling of “buzz”/headrush),
product characteristics (e.g., flavors, nicotine, shape/size of the device),
peer influence (e.g., friends use/don’t use it), concealability (i.e., hide
from parents/teachers), and comparisons to other e-cigarettes (e.g.,
perceived harm). We also examined whether reasons for liking and
disliking JUUL were associated with JUUL use frequency (i.e., number
of days of use in the past 30 days). We hypothesized that constructs for
liking would be associated with more frequent JUUL use and constructs
for disliking would be associated with less frequent use.

2. Methods

2.1. Participants

Of the 3730 students who attended school on the days of survey
administration, 3170 participants (52.4% female, mean age 15.9
[SD=1.29], 60.4% White) completed the survey (response rate
85.0%).

2.2. Procedures

The Yale School of Medicine Institutional Review Board and the
participating high schools approved the study. Twenty-minute anon-
ymous, computerized surveys assessing tobacco product use were
conducted in 4 high schools (spring/fall 2018) from different distinct
District Reference Groups, which are school groupings based on so-
cioeconomic status of students in Connecticut (Connecticut School
Finance Project, 2016). Two weeks prior to administering the survey,
information sheets describing the study’s purpose and procedures were
mailed to parents/guardians, who could decline their child’s partici-
pation by contacting research/school staff (n=3 declined).

Prior to survey administration, the research staff informed students
that participation was voluntary and anonymous, and survey comple-
tion was considered assent/consent. Qualtrics Surveys were adminis-
tered on Samsung Galaxy tablets during health or English classes.
Students received a stylus for participating.

2.3. Measures

2.3.1. Current JUUL use
JUUL use was assessed using a picture of a JUUL device and JUUL

pods and a brief written description: “rechargeable with USB charger;
has pods that insert in device.” Students were coded as “current JUUL
user” if they responded to using JUUL on ≥ 1 day/past month to the
question: “Approximately how many days out of the past 30 days did
you use a JUUL?”

2.3.2. Reasons for liking JUUL
Reasons for liking JUUL were assessed with a question, “What do

you like about using a JUUL? (Select all that apply).” Response options
included items assessing 1) pharmacological effects (i.e., “It gives me a
buzz”, “It helps me concentrate”, “It gives me energy”, “It helps me

control my appetite”, “It helps me lose weight”); 2) positive product
characteristics (i.e., “I like the flavors”, “I like the size of the JUUL”, “I
like the nicotine level”, “It is easy to change pods”, “I like the shape of
the JUUL”); 3) peer influence (i.e., “My friends use it”); 4) comparison
to other e-cigarettes (i.e., “I believe that it’s less harmful than other e-
cigarettes”, “I like that it produces less vapor than other e-cigs”); 5)
concealability (i.e., “It is easy to hide from my parents”, “It is easy to
hide from my teachers”); and 6) “other” (with the option to write in a
response).

2.3.3. Reasons for disliking JUUL
Reasons for disliking JUUL were assessed with a question, “What do

you dislike about using a JUUL? (Select all that apply)” Response op-
tions included items assessing 1) adverse pharmacological effects (i.e.,
“It gives me a headache”, “It makes me jittery or shaky”, “The headrush
is too strong”); 2) negative product characteristics (i.e., “The pods are
expensive”, “Nicotine is too high”, “I don’t like the flavors”, “There
aren’t many flavor options”); 3) peer influence (i.e., “My friends don’t
use it”); 4) “none of the above”; and 5) “other” (with the option to write
in a response).

2.3.4. Covariates
Covariates included sex (female, male), age, race (White vs. non-

White), current use of e-cigarette device(s) other than JUUL, and cur-
rent use of non-e-cigarette tobacco product(s).

Current use of other e-cigarette device(s) other than JUUL was as-
sessed with a question, “Approximately how many days out of the past
30 days did you use [an e-cigarette device]?” Separate questions were
asked for cigalike/e-hookah, vape pen, pod system, mods/advanced
personal vaporizers, and other pod devices. Students reporting any past
month use of any of these devices were coded as currently using e-
cigarette devices other than JUUL and students reporting “no” to all
questions asking if they had used other e-cigarette devices other than
JUUL were coded as not using other e-cigarette devices.

Current use of non-e-cigarette tobacco product was assessed with a
question, “Approximately how many days out of the past 30 days did
you use [a tobacco product]?” Separate questions assessed use of ci-
garettes, cigarillos, smokeless tobacco, hookah, and blunts, and ques-
tions included a picture and a brief description of each product.
Students reporting past-month use of any tobacco product were coded
as currently using other tobacco product(s), and students reporting no
past-month use of all tobacco products or “no” to all questions asking if
they had use each tobacco product in the past month were coded as not
currently using other tobacco products.

2.4. Data analysis

We conducted two multivariable models separately analyzing rea-
sons for liking and reasons for disliking as predictors of frequency of
JUUL use in the past month. Each model adjusted for covariates in-
cluding school, demographics (i.e., sex, race [White vs. non-White],
age), current use of other e-cigarette devices (yes/no) and current use of
non-e-cigarette tobacco products (yes/no). We checked for multi-
collinearity between independent variables using variance inflation
factor (VIF). VIF between independent variables was low and ranged
from 1.0 to 2.9, which does not indicate the presence of multi-
collinearity).

3. Results

3.1. Demographics and JUUL use

Of the total sample (N=3170), 30.2% (n=956) were current
JUUL users. See Table 1 for demographic characteristics, current use of
other e-cigarette devices, and current use of other tobacco products for
the total sample and by JUUL use status. Relative to non-JUUL users,
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current JUUL users were more likely to be White (vs. non-white), older,
use other e-cigarettes, and use other tobacco products (ps< 0.0001).
Current JUUL users reported using JUUL on an average of 13.6 days
(SD=11.7) in the past month, with 25% reported daily use.

3.2. Reasons for liking JUUL

The top reasons for liking JUUL among current JUUL users were: “it
gives me a buzz” (52.2%), “I like the flavors” (42.7%), and “my friends
use it” (36.1%). See Figure 1 for rates of endorsement for all reasons for
liking JUUL. The majority of written “other” responses were related to
using JUUL to help manage anxiety and stress. Other responses for
liking JUUL included the ability to do vape tricks, looking “cool,” to
manage boredom (“it helps with boredom”), good smell, and being
addicted to it.

In the adjusted regression model (Table 2), endorsement of liking
JUUL because of getting a buzz (β=0.17, p < 0.001), the ability to
concentrate (β=0.08, p= 0.007), the nicotine level (β=0.10, p=
0.003), ease of hiding it from teacher (β=0.09, p=0.028), and “other”
(β=0.06, p=0.021) were associated with JUUL use frequency in the
past month. Additionally, endorsement of liking JUUL because their

friends use it was negatively associated with JUUL use frequency in the
past month (β=-0.12, p < 0.001). Other items were not significantly
associated with JUUL use frequency.

3.3. Reasons for disliking JUUL

The top reasons for disliking JUUL among current JUUL users were:
“the pods are expensive” (57.0%) followed by “nicotine is too high”
(19.6%) and “it gives me a headache” (18.4%). “Other” responses
mostly included negative health effects (e.g., “it’s bad for you,” nausea),
parental disapproval, and that it’s illegal. See Fig. 2 for rates of en-
dorsement of all reasons for disliking JUUL. In the adjusted regression
model (Table 3), endorsement of disliking JUUL because of the high
cost of pods was associated with JUUL use frequency in the past month
(β=0.17, p=0.003). No significant associations were observed be-
tween endorsement of other reasons for disliking JUUL and frequency
of use in the past month.

4. Discussion

This study is the first to examine specific reasons for liking and
disliking JUUL and how endorsement of these reasons relates to JUUL
use frequency among current JUUL users (i.e., past-month users) in a
sample of high-school youth. Among current JUUL users, the most
frequently endorsed reasons for liking JUUL were getting a “buzz,”
appealing flavors, and use by friends. The most frequently endorsed
reason for disliking JUUL was the perception that JUUL pods were
expensive, followed by “nicotine is too high”, and “it gives me a
headache.”

We observed that items related to liking JUUL because of nicotine
level and nicotine effects (i.e., feeling buzzed, ability to concentrate)
were associated with more frequent use over the past month. The
finding that youth are reporting liking JUUL for the nicotine effects is
concerning because nicotine is a known psychoactive stimulant with
high addiction potential (De Biasi and Dani, 2011), and using JUUL has
been shown to result in high levels of nicotine exposure among youth
(Goniewicz et al., 2018). Furthermore, nicotine has neurotoxic effects
in the adolescent brain and can lead to nicotine dependence (Yuan
et al., 2015).

Our evidence suggests that reducing nicotine levels in JUUL may be
an important step toward reducing youth appeal. However, it is also
important to note that nicotine effects may also be a deterrent to use for
some youth since a subsample endorsed disliking JUUL due to nicotine
effects (e.g., headache, high nicotine levels). These findings raise other
concerns about the recent availability of the 3% JUUL pods, as the
lower nicotine concentration may attract adolescents who dislike

Table 1
Demographic and JUUL use and other e-cigarette/tobacco use characteristics.

Total sample
(N=3170)

Non-Users
(69.8%,
n=2213)a

Current JUUL
Users
(30.2%;
n=956)a

Female (%) 52.3 52.0 53.0

Race (%)
White 60.3 57.1 68.1
Hispanic 16.4 16.8 15.7
Multi-race 9.7 9.8 9.5
Black 7.6 9.3 3.7
Other 5.8 7.0 3.0
Age (M, SD) 15.9, 1.3 15.7, 1.3 16.2, 1.3
Past-30-day JUUL use

(M, SD)
– – 13.6, 11.7

Past-30-day use of other
e-cigarette devices
(%)

24.1 5.5 67.1

Past-30-day use of other
tobacco products
(%)

19.5 7.3 47.6

Note: Bold font indicates statistical difference (p<0.05) between non-users
and current users.
aOne participant was missing data on JUUL use status.

Fig. 1. Reasons for liking JUUL among current JUUL users.
Note: Participants were instructed to select all that apply so the sum of percentages may be greater than 100%. Current use is defined as using JUUL≥ 1 days in the
past 30 days.
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Table 2
Associations between reasons for liking JUUL and frequency of JUUL use in the past month.

Reasons for liking Adjusted Model

B (SE) β

Pharmacological effects It gives me a buzz. 4.08 (4.46) 0.17
It helps me concentrate. 2.44 (0.91) 0.08
It gives me energy. 1.23 (1.07) 0.04
It helps me control my appetite. 2.52 (1.40) 0.06
It helps me lose weight. 2.23 (1.83) 0.04

Positive product characteristics I like the flavors. 0.62 (0.73) 0.03
I like the size of the JUUL. 0.59 (1.17) 0.02
I like the nicotine level. 3.03 (1.03) 0.10
It is easy to change pods. 1.87 (1.04) 0.07
I like the shape of the JUUL. 0.14 (1.30) 0.00

Peer influence My friends use it. −2.75 (0.69) −0.12
Comparison to other e-cigs I believe that it’s less harmful than other e-cigarettes. 0.28 (0.85) 0.01

I like that it produces less vapor than other e-cigarettes. −0.56 (1.16) −0.02
Concealability It is easy to hide from my parents. −0.31 (1.18) −0.01

It is easy to hide from my teachers. 2.86 (1.30) 0.09
“Other” 4.11 (1.78) 0.06

Note: Bold font indicates statistically significant difference, p≤ 0.05. The model controlled for school, sex, age, race current use of other e-cigarette devices, and
current other tobacco use other than e-cigarettes.

Fig. 2. Reasons for disliking JUUL among current JUUL users.
Note: Participants were instructed to select all that apply so the sum of percentages may be greater than 100%. Current use is defined as using JUUL≥ 1 days in the
past 30 days.

Table 3
Associations between reasons for disliking JUUL and frequency of JUUL use in the past 30 days.

Reasons for disliking Adjusted Model

B (SE) β

Adverse pharmacological effects Nicotine is too high. −2.58 (1.39) −.09
It gives me a headache. −0.15 (1.55) −0.01
It makes me jittery or shaky. 0.05 (2.06) 0.00
The head rush is too strong. −2.10 (2.20) −0.05

Negative product characteristics The pods are expensive. 4.09 (1.37) 0.17
I don’t like the flavors. −1.01 (2.20) −0.02
There aren’t many flavor options. 0.35 (1.54) 0.01

Peer influence My friends don’t use it. −1.07 (3.08) −0.02
None of the above 2.08 (1.68) 0.08
“Other” 0.52 (2.24) 0.01

Note: Bold font indicates statistically significant difference, p≤ 0.05. The model controlled for school, sex, age, race, current use of other e-cigarette devices, and
current other tobacco use other than e-cigarettes.
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effects associated with the stronger, 5% strength. Future studies should
examine how different nicotine concentrations impact youth initiation
and progression of JUUL use behaviors. Additionally, our previous
studies indicate that youths’ knowledge of and their understanding of
nicotine levels in e-cigarettes, including JUUL varies (Morean et al.,
2019, 2016), so more effort is needed to educate youth about different
levels of nicotine and their effects.

We also observed that the ability to hide the device from teachers
was related to frequent JUUL use. This finding is consistent with the
findings from college students who like the ability to vape indoors in
colleges (Nardone et al., 2019) and the social media findings that
showed that youth are Tweeting about using JUUL as a discreet way to
vape in schools (Allem et al., 2018). Taken together, these findings
suggest that school staff and teachers should be informed of JUUL to
prevent youth from using it in schools.

Other highly endorsed reasons for liking JUUL included liking the
flavors and friends’ use, consistent with prior youth e-cigarette and
tobacco research. For instance, appealing e-cigarette flavors is the pri-
mary reason for youth e-cigarette initiation (Kong et al., 2015), and
preferring sweet e-liquids and using more flavors is associated with
more frequent use among adolescents (Morean et al., 2018a). Further-
more, our finding that peer JUUL use was a reason for liking JUUL is
consistent with research demonstrating that peer use plays an im-
portant role in combustible tobacco use among youth (Simons-Morton
and Farhat, 2010). Unexpectedly, we did not observe an association
between liking JUUL because of the flavors and frequency of JUUL use,
and furthermore, peer influence was inversely associated with the
number of days of JUUL use. This leads us to speculate that perhaps use
of flavors and use by friends lead to experimentation with JUUL and
other product characteristics associated with nicotine effects sustain
use. Future studies should examine how these reasons predict different
stages of use from initiation to progression of regular use.

We observed that the top reason for disliking JUUL among current
JUUL users was the perception that pods are expensive. However, en-
dorsement of disliking this reason was associated with frequent use in
the past month. Perhaps users who use JUUL frequently purchase and
own their own device and pods, and therefore may be more likely to be
dissatisfied with the cost. Given the strong literature showing that in-
creasing cigarette prices through taxation is a particularly effective
youth cigarette smoking prevention strategy (Carpenter and Cook,
2008; Lantz et al., 2000), future studies should also examine how in-
creasing taxes on JUUL could influence youths’ continued use as well as
preventing initiation.

Of note, we observed that current use of JUUL was high (30.2%)
among adolescents in our sample. This high use rate may be due to
asking specifically about JUUL use rather than about e-cigarette use
more broadly (Morean et al., 2018b). Our prior work showed that many
youth do not consider JUUL to be an e-cigarette (Morean et al., 2019)
and often use the term like “juuling” to refer to JUUL use. Thus, asking
about e-cigarette use without specifying brand used could result in
lower estimate of prevalence rate (Morean et al., 2019, 2018b).

4.1. Limitations

Several study limitations should be considered. First, the study was
conducted in high schools in southeastern Connecticut, which may limit
generalizability. However, evidence from our regional studies has clo-
sely corresponded to national survey data over the years (Camenga
et al., 2018; Krishnan-Sarin et al., 2015). Second, while we selected
liking/disliking response options based on existing literature, we did
not examine other potential reasons including whether youth were
using a JUUL to quit smoking, to help them concentrate in class/im-
prove school grades, or because of exposure to marketing influences
targeting youth. Interestingly, youth who selected “other” as a reason
for liking JUUL used more frequently in the past month than those who
did not select this response option. The majority of the written

responses to “other” response option included the ability to manage
stress and anxiety, as well as responses related to conducting vape
tricks, looking cool, smelling good, managing boredom, and being ad-
dicted to it. Future studies should assess these reasons as well as ad-
ditional reasons for liking JUUL to further understand youth appeal.
Third, we focused on JUUL given its popularity among youth (Krishnan-
Sarin et al., 2019). However, other pod-mod devices like Suorin and
PHIX deserve future attention. Finally, we examined reasons for liking/
disliking JUUL among current users who already used the product and
are familiar with the product to better understand the factors that in-
fluence appeal; additional research is needed to understand how fea-
tures of this device appeal to non-users who are susceptible to future
use to inform prevention efforts.

4.2. Conclusions

Our study findings suggest that current youth JUUL users endorse
the nicotine effects such as feeling “buzzed,” the flavors, and peer use as
the primary reasons for liking JUUL. The most frequently endorsed
reason for disliking JUUL was the high cost of the pods. Moreover, we
observed that factors associated with nicotine effects and nicotine level
and the ability to hide JUUL from teachers were associated with more
frequent use in the past month. These findings should be taken into
consideration in the development of regulatory policies and prevention
efforts. Regulations should focus on lowering the level of nicotine, re-
ducing appealing flavors, and increasing taxes on JUUL. National media
campaigns should focus on educating youth and school personnel about
the negative effects of nicotine on the developing brain and on other
acute and long-term effects of nicotine exposure. Finally, treatment
programs that focus on helping youth manage nicotine addiction and
quit JUUL and other e-cigarette use are also needed.
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