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Objective: In this study, we estimate the prevalence of awareness and use of the JUUL e-ciga-
rette among adolescents in the United States (US). Methods: We conducted a cross-sectional,
self-report online survey between September 21 and October 3, 2018 that assessed awareness
and use of JUUL e-cigarettes, other e-cigarettes, and combustible cigarettes in a national prob-
ability sample of 1017 US adolescents aged 13-17 years. Results: Approximately 45.5% of ado-
lescents aged 15-17 years and 29.1% of adolescents aged 13-14 years had ever seen or heard of
a brand of e-cigarette called JUUL. Among adolescents aged 15-17 years, 7.6% had ever used a
JUUL, 4.0% had used a JUUL in the past 30 days, and 0.3% had used a JUUL on 20-30 of the past
30 days. Among adolescents aged 13-14 years, 1.5% had ever used a JUUL, 0.8% had used a
JUUL in the past 30 days, and 0.0% had used a JUUL on 20-30 of the past 30 days. Conclusion: In
September-October 2018, we estimated that about 39 in 100 US adolescents aged 13-17 years
were aware of the JUUL brand of e-cigarette, and about 3 in 100 were estimated to have used a
JUUL e-cigarette in the past 30 days. Close to half of all past 30-day e-cigarette use involved use
of a JUUL e-cigarette. Present prevalence estimates may be limited to online modes of survey
data collection and to the time period in which the data were collected. Findings reinforce the
public health importance of acting to reduce youth access to JUUL vaping products, and of rou-

tinely monitoring youth awareness and use of specific e-cigarette brands. .
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lectronic cigarettes (‘e-cigarettes’) are battery-
Epowered devices that can deliver nicotine and

flavorings to the user in the form of an aerosol
by heating a liquid rather than by burning tobacco.
Although e-cigarette aerosol typically contains fewer
and lower concentrations of toxicants and carcino-
gens than are typically present in smoke from com-
bustible tobacco cigarettes, e-cigarette aerosol is not
harmless, and regular, long-term inhalation is un-
likely to be without biological effects in humans.!?
E-cigarette aerosol can contain metals, organic vola-
tile compounds, and flavoring additives that may
cause respiratory harm when inhaled, particularly
to adolescents.” Using e-cigarettes also has been
shown to increase adolescents’ risk of ever smok-

ing combustible tobacco cigarettes, and increase
adolescents’ frequency and intensity of subsequent
combustible tobacco cigarette smoking.” Therefore,
preventing and reducing youth use of e-cigarettes
is critically important to the protection of youth’s
future health.

E-cigarettes are the most commonly used tobacco
product among middle and high school students
in the United States (US), and have been so since
2014.° National data suggest youth use of e-ciga-
rettes surged considerably between 2017 and 2018,
with around 5 out of 100 (4.9%) middle school
students and 21 out of 100 (20.8%) high school
students in 2018 now estimated to have used an e-
cigarette in the past 30 days (compared to 3.3% and
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11.7%, respectively, in 2017).* These data indicate
around 3.5 million middle and high school stu-
dents have used an e-cigarette in the past 30 days,
up from around 2 million in 2017. In September
2018, in response to these data, the US Food and
Drug Administration (FDA) announced e-cigarette
use among youth had become an “epidemic,” and
that much of the youth use of e-cigarettes is being
driven by one manufacturer — JUUL.

The JUUL e-cigarette is a tech-inspired vaping
device popularly thought to resemble a USB flash
drive in size and shape, which, at 9.45c¢cm by 1.50cm
x 0.69 cm and weighing 100 grams, is small enough
to fit in a closed fist. The JUUL e-cigarette is a pod-
based e-cigarette — also called “pod vapes” or “pod
vaping systems” — that is based on a 2-part system: a
pre-filled, disposable e-liquid pod that clicks into a
small battery. All 0.7mL e-liquid pods marketed by
JUUL in the US are designed to contain either 23
mg of nicotine (3% nicotine by weight) or 40 mg of
nicotine (5% nicotine by weight).

In 2018, JUUL became the fastest growing and
highest selling brand of e-cigarette/vapor product
in the US. ¢ Contemporaneous with this growth in
sales, however, has been an alarming increase in the
frequency of media and anecdotal reports from par-
ents, educators, school superintendents, and public
health experts of widespread use of JUUL e-ciga-
rettes among middle and high school students, both
on school grounds and in social settings outside of
school.”"> The perceived escalating prevalence of the
use of JUUL e-cigarettes among youth and young
adults also has been described in academic publi-
cations as “an urgent concern’ and “an epidemic”
occurring in US schools and colleges.'®" A new
and pressing challenge for US public health then
is to understand how the speed and size of JUULs
growth in the US e-cigarette market that has oc-
curred since early 2017 has impacted the prevalence
of adolescent use of JUUL e-cigarettes.

Population surveillance measures of e-cigarette
use are only now being adapted to capture data spe-
cific to JUUL e-cigarettes, and to date, few studies
have reported national probability-based quantita-
tive estimates of the prevalence, frequency and pat-
terns of use of JUUL e-cigarettes among US youth.
A 2017 online survey of a convenience sample of
adolescents aged 15-17 years found 21% recognized
the JUUL e-cigarette and 7% had ever used a JUUL
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e-cigarette.'”® A 2018 online survey of a national
probability sample of adolescents aged 15-17 years
found 9.5% had ever used a JUUL e-cigarette and
6.1% had used a JUUL e-cigarette in the past 30
days.” An online survey of 445 9" and 12" grade
students across 10 California schools reported that
51.5% of students had heard of JUUL e-cigarettes,
and 15.6% had ever used a “pod-type” e-cigarette
(though not necessarily a JUUL e-cigarette).”” One
online survey of a national probability sample of
youth and young adults aged 16-19 years estimated
the prevalence of ever use and past 30-day use of a
JUUL e-cigarette at 16% and 8.4%, respectively.”!

In view of the concern about perceived high rates
of youth use of JUUL e-cigarettes, and the assertion
that the JUUL e-cigarette was a significant contrib-
utor to the “epidemic” of youth e-cigarette use that
emerged between 2017 and 2018, in this study, we
estimated the prevalence of awareness and use of
JUUL e-cigarettes in September-October 2018 in a
national probability sample of US adolescents.

METHODS
Procedure and Sample

Data were collected through a cross-sectional on-
line survey of a national random probability sample
of US adolescents aged 13-17 years who were chil-
dren of adult panelists drawn from GfK’s Knowledge-
Panel. Adult panel members were selected randomly
with probabilities proportional to size (PPS) using
a base panel weight after post-stratification adjust-
ment for sampling and non-sampling sources of
error (eg, panel nonresponse and panel attrition).
GIK’s KnowledgePanel is the largest probability-
based online research panel in the US designed to be
representative of the non-institutionalized US pop-
ulation aged 18 years and older. Adults sampled via
residential address-based sampling or random digit
dialing are eligible to join KnowledgePanel. Knowl-
edgePanel covers 97% of US residential addresses,
including households without Internet access at
the time of recruitment. Data collection occurred
between September 21 and October 3, 2018. The
survey instrument took participants approximately
20 minutes to complete. Upon completion of the
survey, a credit equivalent to $25 was posted to the
parent’s KnowledgePanel account, which the parent
then disbursed to the child who participated.

KnowledgePanel members who were profiled as



having a child aged 13-17 years living in the house-
hold (N = 3672) received an email invitation that
explained GfK was seeking the parents permission
to invite their child to take part in an online survey
about their child’s views and experiences of tobacco
products, like cigarettes and electronic cigarettes.
Clicking the Web-link in the email displayed a Par-
ent Permission Form that provided information
about the purpose of the study, what their child’s
participation would involve, what their child would
receive for participating, their child’s rights as a study
participant (eg, right to withdraw at any point),
how their child’s information would be protected,
and the contact details of the study director and the
KnowledgePanel support center. Parents were asked
to allow their child to complete the survey and sub-
mit their answers privately. Of the 3672 adults who
received the invitation, 1397 (38%) completed the
screener, of whom 1227 (88%) qualified. Of those
who qualified, 1042 (85%) gave consent for their
child to participate.

When a parent gave permission for their child to
participate, GfK sent a second email to the parent,
which contained a link to the Youth Permission
Form. Parents were asked to instruct their child to
read this form before deciding whether to partici-
pate. The Youth Permission Form provided similar
information and assurances as the Parent Permis-
sion Form, including statements that participants
were free to withdraw from the survey at any time
simply by closing the browser and that they could
refuse to participate in the survey. Children were
asked to answer questions in private and were as-
sured that none of their answers would be shown to
their parents or anyone else.

Of the 1042 children invited to participate, 1017
(98%) completed the survey, producing a survey
completion rate of 72.8% among all who were invit-
ed and eligible to participate. Of the 1017 qualified
completers, 407 (40.0%) were aged 13-14 years and
610 (60.0%) were aged 15-17 years. A study-specif-
ic post-stratification weight was computed using an
iterative proportional fitting (raking) procedure to
adjust for survey non-response. Demographic and
geographic distributions from the March 2017 sup-
plement of the US Census Bureau’s Current Popu-
lation Survey (CPS) were employed as benchmarks
for adjustment, and included sex (male, female) by
age (13, 14, 15, 16, 17), race/ethnicity (white non-
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Hispanic, black non-Hispanic, other non-Hispanic,
2+ race non-Hispanic, and Hispanic), census region
(Northeast, Midwest, South, West) by metropolitan
area (metro, non-metro), household income, and
primary language.

Measures

Most questions, response options, descriptions,
and instructions used in this survey were extracted
directly or closely adapted from the US Centers for
Disease Control and Prevention’s (CDC) 2017 Na-
tional Youth Tobacco Survey (NYTS) instrument.
A smaller number of questions were extracted or
closely adapted from the FDA Population Assess-
ment of Tobacco and Health (PATH) Study, Wave
1 Youth Interview Form, and from items recom-
mended by the FDA Tobacco Centers for Regula-
tory Science (TCORS) for use in studies assessing
youth use and perceptions of e-cigarettes.” To assess
adolescents’” use of the JUUL e-cigarette specifically,
we adapted NYTS and PATH questions that as-
sessed adolescents’ use of e-cigarettes by adding the
word “JUUL” to make the questions JUUL-spe-
cific, eg, the NYTS question: “Have you ever used
an e-cigarette, even once or twice?” was adapted to
“Have you ever used a JUUL e-cigarette, even once
or twice?” The informed consent documents and
survey instrument used in this study are available
online as a supplementary file (https://www.csures.
com/juul-youth-survey).

Demographic characteristics. Questions assessed
age, sex, ethnicity, race, school grade and US state
of residence.

Awareness of e-cigarettes and JUUL e-cigarettes.
All participants were shown the following text:

“The next questions are about electronic cigarettes
or e-cigarettes. E-cigarettes are electronic devices
that produce an aerosol by heating a liquid. E-
cigarettes come in many shapes and sizes. Most
have a battery, a heating element, and a place ro
hold a liguid. Some e-cigarettes are made to look
like regular cigarettes, while some look like USB
flash drives, pens, and other everyday items. Larger
e-cigarettes such as tank systems, or “mods,” do not
resemble other tobacco products. E-cigarettes are
known by many different names. They are some-
times called “e-cigs,” ‘e-hookahs,” “mods,” “vape
pens,” “vapes,” ‘tank systems,” and ‘electronic
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nicotine delivery systems.” Using an e-cigarette is
sometimes called “vaping” or “JUULing.” Some
common brands include JUUL, blu, Vuse, Mark-
1en, Logic and eGo.”

The last sentence in this description makes ex-
plicit that JUUL is a brand of e-cigarette. In line
with guidance offered to the researchers by the FDA
Center for Tobacco Products (CTP) at a pre-study
meeting, no images of e-cigarettes were displayed to
participants as part of this question to reduce the
possibility of raising awareness of and potential in-
terest in using e-cigarettes among youth who were
unaware of these products. Awareness of e-cigarettes
was determined by a “yes” response to the subse-
quent question: “Have you ever seen or heard of
e-cigarettes before this study?” Participants who re-
sponded “no” to this question were not asked any
further questions about e-cigarettes or JUUL e-cig-
arettes. By logical extension, participants who indi-
cated they had never seen or heard of an e-cigarette
before taking part in this study were automatically
coded as never users of an e-cigarette and never us-
ers of a JUUL e-cigarette.

Participants who indicated they were aware of e-
cigarettes before this study were shown the follow-
ing text:

“The next questions are about a specific brand of
e-cigarette called “JUUL.” The JUUL e-cigarette
is a rectangular device that is small enough to fit in
a closed fist. JUUL e-cigarettes use replaceable car-
tridges containing e-liquid called JUUL pods.”

Again, in line with guidance offered to the re-
searchers by FDA CTP during a pre-study meet-
ing, no images of the JUUL device, refill pods, or
packaging were displayed to participants as part
of this question to reduce the possibility of raising
awareness of and potential interest in using JUUL
products among youth who were unaware of these
products. Awareness of JUUL e-cigarettes was de-
termined by a “yes” response to the subsequent
question: “Have you ever seen or heard of a brand
of e-cigarette called JUUL before this study?”
Participants who responded “no” to this question
were not asked any further questions about JUUL
e-cigarettes. By logical extension, participants who
indicated they had never seen or heard of a JUUL e-

594

cigarette before taking part in this study were auto-
matically coded as never users of a JUUL e-cigarette.

Participants’ level of awareness of e-cigarettes/
JUUL e-cigarettes before this study was determined
by the question: “How much have you seen or
heard about e-cigarettes/JUUL e-cigarettes before
this study?” (a little, some, a lot). Awareness of the
words “vaping” and “JUULing” were determined
by a “yes” response to the question: “Have you ever
heard the word ‘vaping’/‘JUULing” before this
study?”

Ever use of combustible cigarettes, e-cigarettes,
and JUUL e-cigarettes. Ever use of combustible
cigarettes was determined by a “yes” response to the
question: “Have you ever tried cigarette smoking,
even one or two puffs?” Ever use of an e-cigarette
was determined by a “yes” response to the question:
“Have you ever used an e-cigarette, even once or
twice?” Ever use of a JUUL e-cigarette was deter-
mined by a “yes” response to the question: “Have
you ever used a JUUL e-cigarette, even once or
twice?” The question: “Have you ever used a JUUL
e-cigarette, even once or twice?” was displayed only
to participants who responded “yes” to the ques-
tion: “Have you ever used an e-cigarette, even once
or twice?”

Use of combustible cigarettes, e-cigarettes, and
JUUL e-cigarettes in the past 30 days. Participants
who had ever used [tobacco product] were asked:
“When was the last time you used [tobacco prod-
uct], even one or two puffs? (Please choose the first
answer that fits).” Use of [tobacco product] in the
past 30 days was determined by any of 3 answers to
this question: “earlier today,” “not today but some-
time during the past 7 days,” or “not during the past
7 days but sometime during the past 30 days.”

Former use of combustible cigarettes, e-ciga-
rettes, and JUUL e-cigarettes. Former users of each
tobacco product were those who reported they have
ever tried using [tobacco product] but have not
used [tobacco product] in the past 30 days.

Frequency of use of combustible cigarettes, e-
cigarettes, and JUUL e-cigarettes in the past 30
days. Participants who reported having used [tobac-
co product] in the past 30 days were asked: “During
the past 30 days, on how many days did you [smoke
a cigarette; use an e-cigarette; use a JUUL e-ciga-
rette]?” (1-2 days; 3-5 days; 6-9 days; 10-19 days;
20-29 days; 30 days). Participants who reported use
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Table 1

Prevalence of Awareness of E-cigarettes and JUUL E-cigarettes among US Adolescents

by Product, Sex, and Race/Ethnicity — September-October 2018

population.

d: The estimate was suppressed because the sample size was <50.

Abbreviation: CI = Confidence Interval; E-cigarettes = electronic cigarettes; JUUL = JUUL e-cigarettes
a: Prevalence estimates used weighted data.
b: Blacks, whites, and others are non-Hispanic; Hispanic persons could be of any race.
c: Estimated total number of users was rounded down to the nearest 10,000 persons. Based on 2016 US census data on number of persons aged 13-14 years/15-17 years in the US

Sex Race/Ethnicity
Female Male White ® Black ® Hispanic Other® Total
Aged 15-17 Yis % (95% CI) % @©95%CD) | %@©5%CI)  %@©5%CI)  %©95%CI) % (©95%CI) | % (95%CI)  Est.no.aware®
Aware of...
, 91.7 88.9 94.9 912 83.2 84.1 903
E-cigarettes (88.7-94.8) (85.3-92.4) (92.4-97.3) (85.4-97.0) (77.2-89.2) (75.4-92.7) (88.0-92.6) 11,430,000
446 463 563 374 25 40 455
JUUL (39.0-50.2) (40.8-51.9) (50.8-61.8) (27.4-473) (22.2-36.9) (30.4-53.7) (41.6-49.4) 5,760,000
E-cig Awareness
. 285 18.1 215 253 289 15.9 232
Alittle (23.5-33.6) (13.8-22.3) (17.0-26.1) (16.3-34.2) (21.6-36.1) (7.3-24.6) (19.9-26.5) 2,810,000
Some 40.0 463 453 516 329 449 432 $.470.000
(34.5-45.5) (40.8-51.9) (39.8-50.9) (414-61.9) (25.3-40.4) (33.2-56.7) (39.3-47.1) 470,
203 270 270 15.4 215 26 237
Alot (15.8-24.8) (15.8-24.8) (22.1-31.9) (8.022.8) (14.9-28.1) (14.5-34.8) (20.4-27.1) 3,000,000
JUUL Awareness
, 19.0 127 19.6 17.6 8.7 1.6 15.8
Alittle (14.6-23.4) (9.0-16.4) (15.2-24.0) (9.8-25.4) (42-13.3) (4.0-19.1) (12.9-18.7) 2,000,000
16.4 165 19.0 132 12.8 17.4 165
Some (12.2-20.5) (12.4-20.6) (14.6-23.3) (6.220.1 (74-18.1) (8.4-26.3) (13.5-19.4) 2,080,000
9.5 16.8 17.4 6.6 8.7 13.0 132
Alot (62-12.8) (12.7-21.0) (13.221.6) (1.5-11.7) (42-13.3) (5.1-21.0) (10.6-15.9) 1,670,000
Aware of Word
. 823 843 923 78.0 69.1 82.6 83.5
Vaping (78.0-86.6) (80.8-88.7) (89.3-95.2) (69.5-86.5) (61.7-76.5) (73.7-91.6) (80.6-86.5) 10,570,000
. 344 368 44 253 2438 377 356
JUULing (29.1-39.8) (31.5-42.2) (37.9-48.9) (16.3-34.2) (17.9-31.8) (26.2-49.1) (31.9-39.4) 4,500,000
Aged 13-14 Yrs
Aware of...
. 902 87.1 915 , 85.1 , 88.6
E-cigarettes (86.0-94.4) (82.4-91.7) (87.8-95.1) (77.9-92.3) (85.5-91.7) 7,330,000
35.6 29 309 ] 1.7 , 29.1
JUUL (28.8-42.3) (17.1-28.7) (24.9-37.0) (52-18.2) (24.6-33.6) 2,400,000
E-cig Awareness
‘ 418 333 395 . 35.1 , 375
Alittle (34.8-48.7) (26.8-39.9) (33.0-45.9) (25.5-44.8) (32.7-42.2) 3,100,000
33.0 358 34.1 , 33.0 , 344
Some (26.4-39.6) (29.2-42.4) (27.9-40.3) (23.5-42.5) (29.7-39.1) 2,840,000
155 16.9 17.9 ] 16.0 ; 162
Alot (10.4-20.6) (11.7-22.1) (12.9-23.0) (8.6:23.4) (12.6-19.8) 1,340,000
JUUL Awareness
‘ 15.5 10.0 1.2 , 19.1 , 127
Alittle (10.4-20.6) (5.8-14.1) (7.1-15.4) (11.2:27.1 (9.4-15.9) 1,050,000
12.4 9.0 13.9 , 43 , 10.6
Some (1.7-17.0) (5.0-12.9) (9.4-18.4) (0.2-8.3) (7.6-13.7) 870,000
9.3 35 6.3 \ 6.4 ; 6.3
Alot (52-13.4) (0.9-6.0) (3.1:9.5) (14-11.3) (3.9-8.7) 520,000
Aware of Word
A 86.1 78.6 89.2 , 745 , 823
Vaping (81.2-91.0) (72.9-34.3) (85.2-93.3) (65.7-83.3) (78.5-86.0) 6,810,000
. 26.8 15.9 2338 , 17.0 , 213
JUULing (20.6-33.0) (10.9-21.0) (18.2-29.4) (9.4-24.6) (17.2-25.3) 1,760,000
Note.
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Table 2
Prevalence of Use of JUUL E-cigarettes, E-cigarettes and Cigarettes among US Adolescents,
by Sex and Race/Ethnicity — September-October 2018¢
Sex Race/Ethnicity
Female Male White ® Black ® Hispanic Other®
Aged 15-17 Yrs % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)  Est. no. aware ¢
Ever User
43 10.8 9.6 5.5 5.4 5.8 7.6
JUUL (2.0-6.5) (7.4-14.2) (6.4-12.9) (0.8-10.2) (1.7-9.0) (0.3-11.3) (5.5-9.7) 960,000
. 12.8 238 222 8.8 17.4 15.9 18.4
E-cigarettes (9.0-16.5) (19.1-28.5) (17.6-26.8) (3.0-14.6) (11.4-23.5) (7.3-24.6) (15.3-21.4) 2,320,000
‘ 13.4 225 18.6 17.6 20.8 10.1 18.1
Cigarettes (9.6-17.3) (17.9-27.2) (14.3-23.0) (9.8-25.4) (14.3-27.3) (3.0-17.3) (15.0-21.1) 2,290,000
Used in P-30 Days
1.6 63 55 22 27 29 4.0
JuuL (0.2-3.1) (3.7-9.0) (2.9-8.0) (0.0-5.2) (0.1-5.3) (0.0-6.9) (2.5-5.6) 500,000
. 3.9 9.8 11.6 6.6 6.0 43 8.7
E-cigarettes (1.8-6.1) (6.6-13.1) (8.0-15.1) (1.5-11.7) (2.2:9.9) (0.0-9.2) (6.5-10.9) 1,100,000
. 33 83 5.8 11.0 47 14 5.8
Cigarettes (1.3-5.3) (5.2-11.3) (3.2-8.4) (4.6-17.4) (1.3-8.1) (0.0-4.3) 4.0-7.6) 730,000
Former User
3.0 4.1 3.9 33 2.0 5.8 35
JUUL (1.1-4.8) (1.9-6.3) (1.7-6.0) (0.0-7.0) (0.0-4.3) (0.3-11.3) (2.1-5.0) 440,000
. 8.5 10.5 10.3 22 11.4 11.6 9.5
Ercigarettes (5.4-11.7) (7.1-13.9) (6.9-13.7) (0.0-5.2) (6.3-16.5) (4.0-19.1) (7.2-11.8) 1:200.000
. 10.2 14.6 125 7.7 16.1 10.1 12.4
Cigarettes (6.8-13.6) (10.7-18.5) (8.9-16.2) (2.2-13.2) (10.2-22.0) (3.0-17.3) (9.8-15.0) 1,570,000
Infrequent User
1.0 6.0 48 22 27 14 3.5
JuuL (0.0-2.1) (3.4-8.7) (2.4-72) (0.0-5.2) (0.1-5.3) (0.0-4.3) (2.1-5.0) 443,205
. 3.9 12.1 10.6 6.6 5.4 43 8.1
E-cigarettes (1.8-6.1) (8.5-15.7) (7.2-14.0) (1.5-11.7) (1.79.0) (0.09.2) (5.9-10.2) 1,020,000
. 3.0 73 48 11.0 4.0 14 52
Cigarettes (1.1-4.8) (4.4-102) 2.4-7.2) (4.6-17.4) (0.9-7.2) (0.0-4.3) (3.4-6.9) 630000
Frequent User
03 03 0.6 0.0 0.0 0.0 03
JuuL (0.0-1.0) (0.0-0.9) (0.0-1.5) (0.0-0.0) (0.0-0.0) (0.0-0.0) (0.0-0.8) 37,989
. 0.3 1.3 1.0 0.0 13 0.0 0.8
E-cigarettes (0.0-1.0) (0.0-2.5) (0.0-2.1) (0.0-0.0) (0.0-3.2) (0.0-0.0) (0.1-1.5) 101,304
. 0.7 13 13 0.0 13 0.0 1.0
Cigarettes (0.0-1.6) (0.0-2.5) (0.0-2.5) (0.0-0.0) (0.0-3.2) (0.0-0.0) (0.2-1.7) 126,630
(continued on next page)

of [tobacco product] on 1-19 of the past 30 days
were coded as “infrequent users; participants who
reported use of [tobacco product] on 20-30 of the
past 30 days were coded as “frequent users.”

First JUUL pod flavor tried. Participants who
reported having ever used a JUUL e-cigarette were
asked: “What was the first JUUL pod flavor you
ever tried using? (Select one)” (Virginia Tobacco,
Mint, Mango, Créme, Fruit, Cucumber, Classic
Tobacco, Menthol).

JUUL pod flavors used in the past 30 days.
Participants who reported having used a JUUL e-
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cigarette in the past 30 days were asked: “During
the past 30 days, which flavors of JUUL refill pods
have you used, even once or twice? (Select one or
more)” and “During the past 30 days, which flavor
of JUUL refill pod have you used the most often?
(Select one).” The response options for both ques-
tions were: Virginia Tobacco, Mint, Mango, Créme,
Fruit, Cucumber, Classic Tobacco, Menthol.
Lifetime and past 30-day consumption of JUUL
pods. Participants who reported having ever used
a JUUL e-cigarette were asked: “About how many
JUUL refill pods have you used in your entire life? A
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Table 2 (continued)
Prevalence of Use of JUUL E-cigarettes, E-cigarettes and Cigarettes among US Adolescents,
by Sex and Race/Ethnicity — September-October 2018*
Sex Race/Ethnicity
Female Male White ® Black ® Hispanic Other ® Total
Aged 13-14 Yrs % (95% CI) % (95% CI) % (95% CI) % (95%CI) % (95% CI) % (95% CI) % (95% CI)  Est. no. aware ¢
Ever User
3.1 0.0 1.3 . 2.1 , 1.5
JUUL (0.7-5.5) (0.0-0.0) (0.0-2.9) (0.0-5.0) (0.3-2.7) 120,000
) 10.8 6.0 63 A 12.8 . 8.4
E-cigarettes (6.5-15.2) (2.79.2) (3.19.5) (6.0-19.5) (5.6-11.1) 690000
. 8.8 104 9.9 . 12.8 . 9.6
Cigarettes (4.8-12.7) (6.2-14.7) (6.0-13.8) (6.0-19.5) (6.7-12.5) 790,000
Used in P-30 Days
15 0.0 0.0 , 2.1 , 0.8
JuuL (0.0-3.3) (0.0-0.0) (0.0-0.0) (0.0-5.0) (0.0-1.6) 60,000
) 15 15 13 . 2.1 . 15
E-cigarettes (0.0-3.3) (0.0-3.2) (0.0-2.9) (0.0-5.0) 0327) 120.000
o 1.5 1.0 0.9 . 2.1 . 1.3
Cigarettes (0.0-3.3) (0.0-2.4) (0.0-2.1) (0.0-5.0) (0.2-2.4) 100,000
Former User
1.5 0.0 1.3 ] 0.0 , 0.8
JuuL (0.0-3.3) (0.0-0.0) (0.0-2.9) (0.0-0.0) (0.0-1.6) 60,000
. 8.8 45 49 . 9.6 , 6.6
Ercigarettes (4.8-12.7) (1.6-7.3) (2.1-7.8) (3.6-15.5) (4.1-9.0) 240000
) 7.7 9.5 9.0 | 1.7 . 8.6
Cigarettes (4.0-11.5) (5.4-13.5) (5.2-12.7) (5.2-18.2) (5.8-11.4) 710000
Infrequent User
1.5 0.0 0.0 . 2.1 , 0.8
JuuL (0.0-3.3) (0.0-0.0) (0.0-0.0) (0.0-5.0) (0.0-1.6) 60,000
. 1.5 1.5 1.3 \ 0.0 , 1.5
E-cigarettes (0.0-3.3) (0.0-3.2) (0.0-2.9) (0.0-0.0) (0.3-2.7) 120,000
) 15 0.5 04 | 2.1 . 1.0
Cigarettes (0.0-3.3) (0.0-1.5) (0.0-1.3) (0.0-5.0) (0.0-2.0) 80,000
Frequent User
0.0 0.0 0.0 . 0.0 , 0.0
JuuL (0.0-0.0) (0.0-0.0) (0.0-0.0) (0.0-0.0) (0.0-0.0) 0
— 0.0 0.0 0.0 ] 0.0 , 0.0 0
-ergareties (0.0-0.0) (0.0-0.0) (0.0-0.0) (0.0-0.0) (0.0-0.0)
A 0.0 0.5 04 | 0.0 . 03
Cigarettes (0.0-0.0) (0.0-1.5) (0.0-1.3) (0.0-0.0) (0.00.7) 20000
Note.
Abbreviation: CI = Confidence Interval; E-cigarettes = electronic cigarettes; JUUL = JUUL e-cigarettes
a: Prevalence estimates used weighted data.
b: Blacks, whites, and others are non-Hispanic; Hispanic persons could be of any race.
c: Estimated total number of users was rounded down to the nearest 10,000 persons. Based on 2016 US census data on number of
persons aged 13-14 years/15-17 years in the US population.
d: The estimate was suppressed because the sample size was <50.

pack usually has 4 JUUL pods in it. Your best guess
is fine.” (1 or more puffs but not a whole pod; 1 to
2 pods (about Y2-pack total); 3 to 4 pods (about
YVa-pack to 1 pack); 5 to 12 pods (more than 1 pack
but less than 3 packs); 13 to 19 pods (more than
2-Y packs but less than 5 packs); 20 or more pods
(5 packs or more)).

Am J Health Bebav.™ 2019;43(3):591-605

For each flavor that participants reported they
used in the past 30 days, we asked: “During the past
30 days, about how many [flavor name] flavored
JUUL refill pods have you used? A pack usually has
4 JUUL refill pods in it. Your best guess is fine.”
(1 or more puffs but not a whole pod; 1 to 2 pods
(about V2-pack total); 3 to 4 pods (about V2-pack
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to 1 pack); 5 to 12 pods (more than 1 pack but less
than 3 packs); 13 to 19 pods (more than 2-¥5 packs
but less than 5 packs); 20 or more pods (5 packs or
more)).

Lower and upper bound estimates of the number
of packs of JUULpods consumed by US adoles-
cents in the past 30 days were calculated by mul-
tiplying the lower/upper bounds of each response
option (eg, option 4: lower bound = 5 pods, upper
bound = 12 pods) by the number of participants
who chose that option. The products of these cal-
culations were then summed to give a lower and
upper bound estimate of the total number of pods
consumed by participants in the past 30 days. These
lower and upper bound estimates were then divided
by 4 to give estimates of the total number of packs
of JUULpods consumed, which were then divided
by the number of participants who reported use of
a JUUL e-cigarette in the past 30 days to give lower
and upper bound estimates of the number of packs
of JUULpods consumed per participant in the past
30 days. Using data from the 2016 US Census,
these estimates were then multiplied by the num-
ber of 13-17-year-olds in the US population to give
lower and upper bound estimates of the number of
packs of JUULpods consumed by US adolescents
aged 13-17 years in the past 30 days.

Data Analysis

Population-weighted proportions and 95% con-
fidence intervals are reported for levels of use of
each tobacco product, stratified by age group (13-
14 years unweighted N = 407 vs 15-17 years un-
weighted N = 610). The number of persons aware
of each tobacco product, and the number of users of
each tobacco product was estimated by multiplying
the number of individuals aged 13-14 years old and
15-17 years old in the US population according to
2016 US census data by the point prevalence esti-
mate of awareness and use of each tobacco product
within each age group. Estimates of the number of
persons aware of each tobacco product and users of
each tobacco product were rounded down to the
nearest 10,000 persons. All prevalence estimates
used weighted data.

RESULTS
Prevalence of Awareness
Approximately 90.3% of adolescents aged 15-17
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years (estimated 11,430,000 persons) and 88.6% of
adolescents aged 13-14 years (estimated 7,330,000
persons) had ever seen or heard of e-cigarettes be-
fore this study (Table 1). In contrast, 45.5% of
adolescents aged 15-17 years (estimated 5,760,000
persons) and 29.1% of adolescents aged 13-14
years (estimated 2,400,000 persons) had ever seen
or heard of a brand of e-cigarette called “JUUL”
before this study. Among adolescents aged 15-17
years, awareness of JUUL e-cigarettes was compa-
rable between males (46.3%) and females (44.6%),
highest among those identifying as non-Hispanic
white (56.3%) and lowest among those identifying
as Hispanic (29.5%).

Approximately 23.7% of adolescents aged 15-17
years had seen or heard “a lot” about e-cigarettes,
and 13.2% had seen or heard “a lot” about JUUL
e-cigarettes specifically. Male (16.8%) and non-
Hispanic Whites (17.4%) were the most likely to
have heard or seen ‘a lot’ about JUUL e-cigarettes.
Among adolescents aged 13-14 years, awareness of
e-cigarettes was comparable between males (87.1%)
and females (90.2%). Females were more likely
to have ever seen or heard of JUUL e-cigarettes
(35.6%) and more likely to have heard “alot” about
JUUL e-cigarettes (9.3%).

Approximately 83.5% of adolescents aged 15-17
years and 82.3% of adolescents aged 13-14 years
had ever heard the word “vaping.” In contrast,
35.6% of adolescents aged 15-17 years and 21.3%
of adolescents aged 13-14 years had ever heard of
the word “JUULing.”

Prevalence of Use

Among adolescents aged 15-17 years, 7.6% had
ever used a JUUL e-cigarette; 4.0% had used a
JUUL e-cigarette in the past 30 days; 3.5% were
former users of a JUUL e-cigarette; 3.5% had used
a JUUL e-cigarette on 1-19 of the past 30 days; and
0.3% had used a JUUL e-cigarette on 20-30 of the
past 30 days (Table 2). By comparison, 18.4% had
ever used an e-cigarette (any brand); 8.7% had used
an e-cigarette in the past 30 days; 9.5% were former
users of e-cigarettes; 8.1% had used an e-cigarette
on 1-19 of the past 30 days; and 0.8% had used an
e-cigarette on 20-30 of the past 30 days.

Among adolescents aged 13-14 years, 1.5% had
ever used a JUUL e-cigarette; 0.8% had used a
JUUL e-cigarette in the past 30 days; 0.8% were
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Table 3
Use of JUUL Pod Flavors among Ever Users of a JUUL E-cigarette, Past 30-day Users of a
JUUL E-cigarette and All Adolescents Aged 15-17 Years
15-17 yrs 15-17 yrs All 15-17 years
Ever Used a JUUL Used JUUL in Past 30 Days (unweighted
(unweighted N = 48) % (unweighted N = 25) % N=610) %
JUUL Pods Used in Lifetime
1 or more puffs but never a whole pod 39.9 22.3 3.0
1 to 2 pods (about Ys-pack total) 6.4 22 0.5
3 to 4 pods (about Y2-pack to 1 pack) 21.6 244 1.6
5 to 12 pods (more than 1 pack but less than 3 packs) 15.0 18.5 1.1
13 to 19 pods (more than 2-% packs but less than 5 packs) 7.1 14.7 0.6
20 or more pods (5 packs or more) 9.3 17.9 0.7
First JUUL Pod Flavor Used
Virginia Tobacco 0.7 1.4 0.1
Mint/ Cool Mint 16.7 133 1.3
Mango 29.4 49.1 2.2
Créme/ Créme Brulee 5.8 11.2 0.4
Fruit/ Fruit Medley 26.4 15.1 2.0
Cucumber/ Cool Cucumber 1.3 0.0 0.1
Classic Tobacco 2.0 0.0 0.2
Menthol/ Classic Menthol 2.5 0.0 0.2
Don’t Remember 15.1 9.9 1.1
JUUL Pod Flavors Used in Past 30 Days
Virginia Tobacco - 2.0 0.1
Mint/ Cool Mint - 41.1 1.6
Mango - 59.5 2.3
Creme/ Créme Brulee - 21.1 0.8
Fruit/ Fruit Medley - 35.6 1.4
Cucumber/ Cool Cucumber - 3.7 0.1
Classic Tobacco - 10.0 0.4
Menthol/ Classic Menthol - 9.3 0.4
JUUL Pod Flavor Used Most Often in Past 30 Days (choose one)
Virginia Tobacco - 2.0 0.1
Mint/ Cool Mint - 12.0 0.5
Mango - 473 1.8
Creme/ Créme Brulee - 7.7 0.3
Fruit/ Fruit Medley - 27.6 1.0
Cucumber/ Cool Cucumber - 0.0 0.0
Classic Tobacco - 3.4 0.1
Menthol/ Classic Menthol - 0.0 0.0
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Table 4
Total Number of JUUL Pods Consumed in the Past 30 Days by US Adolescents,
by JUUL Pod Flavor
Aged 15-17 years virginia oot Mango Créme  Fruit  Cucumber CP€  NMenthol  Total
Tobacco Tobacco
JUUL Pods Used in Past 30 Days
1 or more puffs but not a whole pod 0 4 7 2 3 1 2 1 -
1 to 2 pods (about }2-pack total) 0 3 5 0 0 0 0 0 -
3 to 4 pods (about Y2-pack to 1 pack) 0 2 0 1 5 0 0 0 -
5 to 12 pods (more than 1 pack but
less than 3 packs) 0 ! 2 2 ! 0 ! ! )
13 to 19 pods (more than 2-% packs
but less than 5 packs) 0 0 0 0 0 0 0 0 )
20 or more pods (5 packs or more) 0 0 0 0 0 0 0 0 -
Lower estimate of total number
(packs) of pods consumed in past 0 11 15 13 20 0 5 5 69 (17.25)
30 days
Upper estimate of total number
(packs) of pods consumed in past 0 30 37 34 35 1 14 13 164 (41)
30 days
Aged 13-14 years Virginia ¢ Mango Créme  Fruit  Cucumber  CP€  Nenthol  Total
Tobacco Tobacco
JUUL Pods Used in Past 30 Days
1 or more puffs but not a whole pod 0 1 0 1 1 0 0 1 -
1 to 2 pods (about }2-pack total) 1 2 1 1 0 0 0 0 -
3 to 4 pods (about Y2-pack to 1 pack) 0 0 0 0 0 0 0 0 -
5 to 12 pods (more than 1 pack but
less than 3 packs) 0 0 0 0 ! 0 0 0 )
13 to 19 pods (more than 2-% packs
but less than 5 packs) 0 0 0 0 0 0 0 0 )
20 or more pods (5 packs or more) 0 0 0 0 0 0 0 0 -
Lower estimate of number (packs)
of pods consumed in past 30 days ! 2 ! ! > 0 0 0 e
Upper estimate of number (packs)
of pods consumed in past 30 days 2 > 2 3 13 0 0 0 25(6.25)
former users of a JUUL e-cigarette; 0.8% had used ~ Use of JUUL Pod Flavors

a JUUL e-cigarette on 1-19 of the past 30 days;
and 0.0% had used a JUUL e-cigarette on 20-30
of the past 30 days. By comparison, 8.4% had ever
used an e-cigarette (any brand); 1.5% had used an
e-cigarette in the past 30 days; 6.6% were former
users of e-cigarettes; 1.5% had used an e-cigarette
on 1-19 of the past 30 days; and 0.0% had used an
e-cigarette on 20-30 of the past 30 days.

600

Among adolescents aged 15-17 years who had
used a JUUL e-cigarette in the past 30 days (weight-
ed point estimate = 4.0%), 49.1% reported Mango
as the first JUUL pod flavor they ever tried; 59.5%
had used Mango-flavored JUUL pods in the past
30 days, and 41.1% had used Mint-flavored JUUL
pods in the past 30 days (Table 3). Mango was the

most commonly reported “flavor used most often”



in the past 30 days (47.3%), followed by Fruit
(27.6%) and Mint (12.0%). Overall, 2.2% of ad-
olescents aged 15-17 years had ever used a JUUL
e-cigarette and started with Mango-flavored JUUL
pods, and 2.3% of adolescents aged 15-17 years had
used Mango-flavored JUUL pods in the past 30
days. The number of adolescents aged 13-14 years
reporting use a JUUL e-cigarette in the past 30 days
was too low to estimate the prevalence of first use

and past 30-day use of each JUUL pod flavor.

Consumption of JUUL Pods

Among adolescents aged 15-17 years, 0.7% had
used 20 or more JUUL pods in their lifetime (Table
3). Each adolescent aged 15-17 years who had used
a JUUL e-cigarette in the past 30 days was estimat-
ed to have consumed between 0.69 to 1.64 packs of
JUUL pods (each pack contains 4 pods) in the past
30 days. At the population level, between 349,499
packs and 830,693 packs of JUUL pods were esti-
mated to have been consumed by US adolescents
aged 15-17 years in the past 30 days (Table 4).

Among adolescents aged 13-14 years, 0.0%
had used 5 or more JUUL pods in their lifetime.
Each adolescent aged 13-14 years who had used a
JUUL e-cigarette in the past 30 days was estimated
to have consumed between 0.69 to 1.56 packs of
JUUL pods (each pack containing 4 pods) in the
past 30 days (Table 4). At the population level, be-
tween 45,513 packs and 103,438 packs of JUUL
pods were estimated to have been consumed by US
adolescents aged 13-14 years in the past 30 days. In
total, between 395,011 packs and 934,130 packs of
JUUL pods were estimated to have been consumed
by US adolescents aged 13-17 years in the past 30
days.

DISCUSSION

This study is among the first to report nationally
representative estimates of the prevalence of youth
awareness and use of JUUL e-cigarettes among ado-
lescents aged 13-17-years in the US. In September-
October 2018, about 45 in 100 adolescents aged
15-17 years and 29 in 100 adolescents aged 13-
14 years were estimated to have been aware of the
JUUL brand of e-cigarette. Approximately 4 in 100
adolescents aged 15-17 years and one in 100 adoles-
cents aged 13-14 years were estimated to have used
a JUUL e-cigarette in the past 30 days. In both age
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groups, frequent use of a JUUL e-cigarette was rare
and past 30-day cigarette smoking was more preva-
lent than past 30-day JUUL use. Overall, close to
half of all past 30-day e-cigarette use in this sample
involved use of a JUUL e-cigarette. These estimates
provide US public health policymakers with a reli-
able quantitative snapshot of the prevalence of youth
awareness and use of JUUL e-cigarettes nationwide
in September-October 2018. Relatedly, these esti-
mates highlight the potential for error in attempt-
ing to size the prevalence of JUUL use in the general
US youth population on the basis of convenience
samples of anecdotal and media reports.

Present estimates of the prevalence of awareness
of JUUL e-cigarettes among adolescents aged 15-
17 years are substantially higher than the estimated
prevalence of JUUL awareness (21%) reported by
Willet et al'® in early 2018. The greater awareness of
JUUL e-cigarettes in the present sample may be due
to the fact that a year had passed since collection of
data by Willet et al, during which there had been
a substantial increase in news coverage and social
media discussion about the JUUL e-cigarette, in-
cluding displays of images of the JUUL device and
packaging. It is conceivable that the youth popula-
tion’s heightened awareness of the JUUL e-cigarette
youths” was attributable to a past-year increased ex-
posure to opinions and imagery related to JUUL
products, much of which was generated by users
and by organizations intending to dissuade youth
from using e-cigarettes.

Present estimates of the prevalence of use of
JUUL e-cigarettes among adolescents aged 15-17
years, however, are consistent with those reported
by Vallone et al,” whose estimates also were de-
rived from data collected through an online survey
of a national probability sample of adolescents in
2018. Specifically, Vallone et al" estimated ever use
of a JUUL e-cigarette at 9.5% (compared to 7.6%
in our study) and past 30-day use at 6.1% (com-
pared to 4.0% in our study). Present estimates of
the prevalence of past 30-day use of any e-cigarette/
ENDS (11% vs 8.7% in our study) and conven-
tional cigarettes (7% vs 5.6% in our study) among
15-17-year-olds also were comparable to those re-
ported by Vallone et al."”

However, our estimates of past 30-day e-cigarette
use and previously by Vallone et al" are substantial-

ly lower compared to those reported from the 2018
National Youth Tobacco Survey.* In 2018, 20.8%
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of high school students (compared to 8.7% of
15-17-year-olds in our study) and 4.9% of middle
school students (compared to 1.5% of 13-14-year-
olds in our study) were estimated to have used an
e-cigarette in the past 30 days. As e-cigarette use
by youth was assessed in our study by the same or
similar questions as those asked in the 2017 NYTS,
differences in prevalence estimates may be attrib-
utable, in part, to differences in data collection
methods and/or differences in the composition of
probabilistic samples drawn from Internet research
panels and schools. Whereas the NYTS is a paper-
and-pencil survey instrument that is completed in
school classrooms by students who are able to view
and respond to all questions, the present survey was
completed online by adolescents, in the privacy of
their home, with the electronic survey instrument
routing them to questions that were applicable to
them on the basis of answers or combinations of
answers given to a previous question or combina-
tion of questions. The similarity of estimates we re-
port to those reported from 2 other online surveys
of probabilistic samples of US youth drawn from
Internet research panels appears to suggest that to-
bacco use patterns, or reporting biases, may vary
between Internet-based and school-based samples
of youth. Additionally, a direct comparison of pres-
ent estimates of youth e-cigarette to those derived
from the 2017 NYTS is also difficult due to these
studies’ assessments of slightly different age ranges;
whereas our study included the perceptions and in-
tentions of adolescents aged 13-17 years, as is com-
mon in research on youth tobacco use, the NYTS
also included adolescents aged 12 and 18, with the
latter possibly being of legal age to purchase tobacco
products, depending on where they lived.

Consistent with guidance received from the FDA
Center for Tobacco Products as part of a pre-study
meeting, questions relating to use of e-cigarettes and
JUUL e-cigarettes in our survey instrument were
programmed to display only to participants who
indicated they had heard of or seen e-cigarettes/
JUUL e-cigarettes before taking part in this study.
These routing restrictions were deemed appropriate
to prevent raising awareness of and interest in using
e-cigarettes/JUUL e-cigarettes among participants
who were not previously aware of these products,
especially in the absence of a reliable estimate of
the prevalence of awareness of JUUL e-cigarettes
among adolescents. A similar routing control was
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applied in the survey instrument administered on-
line by Vallone et al,”” but such a restriction is not
applied, and indeed cannot be applied in the paper-
and-pencil-based NYTS.

The estimates obtained in this study should not be
considered as definitive evidence, but as one piece
of evidence to be considered alongside complimen-
tary and competing snapshot estimates of the same
tobacco use behaviors captured within a similar
timeframe. These estimates also must be interpreted
in the context of several methodological consider-
ations and limitations. Present estimates are limited
by a reliance on accurate, honest self-reporting of
behaviors from youth. Although they were asked to
complete and submit the survey in private and were
assured that their answers would not be disclosed to
their parents or to anyone else, they may have been
reluctant nonetheless to report underage use of to-
bacco products. Such limitations of self-reporting
are also true for classroom-based surveys, however,
where other social pressures and biases to under- or
over-report behaviors may be more influential. Ad-
ditionally, no pre-testing of adolescents’ comprehen-
sion of survey items was conducted. However, such
pre-testing was not deemed to be necessary given
that all items and response options used in the pres-
ent survey had been copied or closely adapted from
the 2017 NYTS and the Youth Interview Form of
the PATH Study, both of which were developed on
the basis of extensive cognitive testing with adoles-
cents and are well-established as comprehensible to
an 8" grade reading level.

Adolescents” awareness of the JUUL e-cigarette
was assessed in this survey without displaying any
images of the JUUL e-cigarette. The decision not
to display an image of the JUUL e-cigarette to ado-
lescents as part of the survey instrument was based
on non-binding advice that was offered to the study
authors by the FDA Center for Tobacco Products as
part of a meeting to discuss the design of this study.
From the discussion at this meeting, we deemed that
although showing an image of the JUUL e-cigarette
would likely have increased clarity for adolescents
about the specific brand of e-cigarette under consid-
eration, showing an image of the JUUL e-cigarette
also carried a risk of making a proportion of youth
aware of the JUUL e-cigarette for the first time, and
increasing their curiosity to try using the JUUL e-
cigarette. Given that the level of youth awareness of
the JUUL e-cigarette was unknown — and so part of



the rationale for this study — the ethical risks of po-
tentially contributing to youth awareness, curiosity,
and use of a JUUL e-cigarette was ultimately judged
to outweigh the potential benefits of increased pre-
cision in measurement. In light of the finding that
more than half of adolescents aged 15-17 years had
never seen or heard of a JUUL e-cigarette before
taking part in this study, the decision not to show
an image of the JUUL e-cigarette may have been for
the greater public health good. In accordance with
guidance on the scientific assessment of modified
risk tobacco products (MRTDs), researchers should
continue to weigh the potential ethical risks of dis-
playing images of specific branded tobacco products
to youth against the potential measurement benefits
of showing such images on a case-by-case basis and
seek advice from the FDA and institutional review
boards on this issue before commencing studies.

Although this study provides useful estimates
of the prevalence of youth use of the JUUL e-cig-
arette, it does not provide any information as to
why adolescents start and continue using a JUUL
e-cigarette, both instead of, in place of, and in ad-
dition to conventional cigarettes and other brands
of e-cigarette, or indeed, why former users stopped
using a JUUL e-cigarette. Anecdotally, youth users
have reported the appeal of the flavor variety offered
in JUULpods, the small size and shape of the device
that makes it easy to conceal, and the delivery of a
satisfying nicotine ‘hit’ as reasons for their use of
a JUUL e-cigarette. However, formal quantitative
and qualitative assessments of adolescents’ reasons
for using the JUUL e-cigarette are needed to in-
form educational and regulatory measures that may
more effectively reduce the appeal and availability
of JUUL e-cigarettes to youth.

In our study, we did not assess youth awareness
of any other specific brand of e-cigarettes, and so
no conclusions can be drawn about whether JUUL
was the most recognizable e-cigarette brand among
youth, or whether youth are comparably aware of
other e-cigarette brands. Relatedly, no information
was collected on the factors that have contributed to
youth awareness of the JUUL brand of e-cigarette.
Lastly, our study also did not identify demographic
and tobacco use factors by which awareness and use
of the JUUL e-cigarette varied among youth. Ex-
amining the extent to which significant variation
in awareness and use of the JUUL e-cigarette ex-
ists, for example, among regions of the US, among
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metropolitan versus rural areas, by socioeconomic
status, and among use of other tobacco products,
will be important next steps.

Readers also should be mindful that, in the pres-
ent fast-changing landscape of youth tobacco use,
as a result of the marketing of an increasing array of
pod-based e-cigarettes and e-liquid flavors, present
estimates of youth awareness and use of JUUL e-
cigarettes may become outdated, but will nonethe-
less serve as good baseline measures against which
future trends and the impact of regulations and
legislation that affect the accessibility, affordability,
and appeal of JUUL products to youth can be as-
sessed. For example, the present estimates of JUUL
awareness and use were obtained approximately one
month prior to an announcement from JUUL Labs
Inc on November 13, 2018 that the company was
immediately stopping sales of its mango-, créme-,
fruit- and cucumber-flavored pods to the over
90,000 US retail stores that currently sell JUULs
flavored pods, including convenience stores and
specialty vape stores. This voluntary action was re-
portedly taken by JUUL Labs Inc in response to
concern expressed by the FDA about the role of
non-tobacco flavors in increasing the appeal of
vaping to youth, and in anticipation that the FDA
would pursue further statutory action to reduce
youth access and appeal of e-cigarettes, ie, action
affecting all flavored ENDS products (other than
tobacco, mint and menthol flavors or non-flavored
products) sold in age-restricted, in-person locations,
and, if sold online, under heightened practices for
age verification. Present estimates can inform future
assessments of the impact of these voluntary and
proposed statutory actions aimed at preventing and
reducing youth use of JUUL e-cigarettes.

Conclusions

Based on national probability data obtained
from a cross-sectional online survey conducted in
September-October 2018, the prevalence of past
30-day use of a JUUL e-cigarette was estimated
at 4.0% among adolescents aged 15-17 years and
0.8% among adolescents aged 13-14 years. These
estimates were attributable, in large part, to more
than half of adolescents aged 15-17 years and two-
thirds of adolescents aged 13-14 years having nev-
er heard of, nor seen a brand of e-cigarette called
JUUL. These estimates may be limited to online
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modes of data collection and to the time period in
which the data were collected.

These estimates should give some cause for con-
cern. The use of nicotine-containing e-cigarettes is
not harmless to users of any age and poses unique
health and addiction risks during adolescence.
Therefore, no level of e-cigarette use by youth is ac-
ceptable from a public health perspective. Further-
more, regular assessment of the youth population’s
use of JUUL e-cigarettes is necessary to determine
the trajectory of youth use of JUUL e-cigarettes.
The present findings reinforce the need for regu-
latory actions that are more effective in limiting
youth access to e-cigarettes, for continual monitor-
ing of changes in the prevalence and frequency of
e-cigarette use among adolescents, and for a better
understanding of adolescents’ routes into and out of
e-cigarette use. Expanding and improving surveil-
lance, research, and evaluation of the youth popula-
tion, including collection of data on use behaviors,
attitudes, and beliefs related to JUUL e-cigarettes is
critically important to public health efforts to char-
acterize use of JUUL e-cigarettes use among youth,
the impact of JUUL e-cigarette use on youth use of
other tobacco products, and youth sub-populations
that are especially at-risk for initiating and continu-
ing use of JUUL e-cigarettes.

Human Subject Approval Statement

This study was approved by Advarra Institutional
Review Board (Approval no. 00029560, September
14, 2018).

Availability of Data and Materials

The raw data collected in this study and the survey
instrument were submitted by the authors to the
FDA Center for Tobacco Products on 6 November
2018. The raw data collected in this study has not
and will not be shared with JUUL Labs Inc. The
Parent Inform Consent Form, Youth Assent Form
and survey instrument used in this study are avail-
able as supplementary material online.

Funding

Funding for this study was provided by JUUL
Labs Inc., the manufacturer of the JUUL brand of
e-cigarettes. This study was conducted by study au-
thors entirely independently from JUUL Labs Inc.

604

No person from JUUL Labs Inc. had any input to or
control over the study design, contents of the survey
instrument, sample recruitment, data analysis, in-
terpretation of data, or decision to report findings.
The authors alone are responsible for the contents,
production and decision to report this study.

Conflict of Interests Disclosure Statement

In the past 12 months, the employer of CR
and NM, the Centre for Substance Use Research
(CSUR), has received funding from JUUL Labs
Inc. to independently design and conduct research
on the impact of JUUL vapor products on tobacco
use behaviors, perceptions and intentions among
adults and adolescents in the United States, Canada
and the United Kingdom. In the past three years,
the Centre for Substance Use Research has also re-
ceived funding from other e-cigarette manufactur-
ers, including Fontem Ventures, Nicoventures and
Philip Morris International, to independently con-
duct research on tobacco harm reduction, specifi-
cally, on factors that increase and decrease smokers’
interest in and likelihood of completely substituting
e-cigarettes for combustible cigarettes.

Acknowledgements
We thank all of the individuals who gave their

time to participate in this study.

Authors’ contributions

CR and NM conceived of the study. CR devel-

oped the survey instrument and conducted the data
analyses. CR and NM wrote the manuscript. Both
authors read and approved the final manuscript.

References

1.US Department of Health and Human Services (USD-
HHS). E-cigarette Use among Youth and Young Adults. A
Report of the Surgeon General. Atlanta, GA: USDHHS,
US Centers for Disease Control and Prevention, National
Center for Chronic Disease Prevention and Health Pro-
motion, Office on Smoking and Health; 2016.

2. National Academies of Sciences, Engineering, and Medi-
cine. Public Health Consequences of E-cigarettes. Washing-
ton, DC: The National Academies Press; 2018.

3. Wang TW, Gentzke A, Sharapova S, et al. Tobacco prod-
uct use among middle and high school students — United
States, 2011-2017. MMWR Morb Mortal Wkly Rep.
2018;67:629-633.

4. Gentzke AS, Creamer M, Cullen KA, et al. Vizal signs:
tobacco product use among middle and high school students



— United States, 2011-2018. MMWR Morb Mortal Wkly
Rep. 2019;68:157-164.

5.US Food and Drug Administration. Statement from FDA
Commissioner Scott Gottlieb, M.D., on new steps to
address epidemic of youth e-cigarette use. Available at:
https://www.fda.gov/NewsEvents/Newsroom/PressAn-
nouncements/ ucm620185.htm. Accessed September 20,
2018.

6.Herzog B, Kanada P. Nielsen: Zobacco All Channel Data
Thru 8/11 — Cig Vol Decelerates. Wells Fargo Securities,
LLGC; 2018. Available at: https://athra.org.au/wp-content/
uploads/2018/09/Wells-Fargo-Nielsen-Tobacco-All-
Channel-Report-Period-Ending-8.11.18.pdf. ~ Accessed
April 3,2019.

7.Business Insider. An e-cigarette with twice the nicotine
of comparable devices is taking over high schools — and
scientists are sounding the alarm. Available at: htep://
www.businessinsider.com/juul-e-cig-vaping-health-ef-
fects-2018-3. Accessed Apnl oV, ZUIs.

8.New York Times. Cool-looking and sweet, Juul is a vice
teens can’t resist. Available at: https://www.nytimes.
com/2018/02/16/nyregion/juul-teenagers-vaping-eciga-
rettes—dangers.html. Accessed February 20, 201s.

9.Chicago Tribune. Available at: www.chicagotribune.com/
lifestyles/.../sc-hlth-juul-nicotine-addiction-0425-story.
html. Accessed April 30, 2018.

10. Chicago Tribune. More teens sneaking vaping devices that
look like flash drives, markers into suburban high schools.
Available at: www.chicagotribune.com/news/ct-met-juul-
ecigarettes-at-schools-20180209-story.html. Accessed
April 5, 2UTY.

11.New York Times. ‘I cant stop’: schools struggle with
vaping explosion. Available at: https://www.nytimes.
com/2018/04/02/health/vaping-ecigarettes-addiction-
teen.ntml. Accessed April 2U, 2U1s.

12.Sioux Falls (SD) Argus Leader. Concerns grow as more
kids are caught vaping in S.D. schools. Available at:
https://www.argusleader.com/story/news/2018/04/17/
Concerns-grow-more-Kids-caught-vaping-juuling-s-d-
schools/523447002/. Accessed April 20, 2018.

13. Pittsburgh Post-Gazette. A mango-scented flash-drive-
looking device lets kids smoke in class. Available at:
http://www.post-gazette.com/local/region/2017/12/12/

Am J Health Bebav.™ 2019;43(3):591-605

McKeganey et al

JUUL-vaporizer-nicotine-flash-drive-small-concealable-e-
cigarette/stories/201712120151. Accessed December 20,
2017.

14.NPR. Teenagers embrace JUUL, saying its discreet
enough to vape in class. Available at: https://www.npr.org/
sections/health-shots/2017/12/04/568273801/teenagers-
embrace-juul-saying-its-discreet-enough-to-vape-in-class.
Accessed December 20, 2017.

15.NPR. He started vaping as a teen and now says habit is
‘Impossible to let go’. Available at: https://www.npr.org/
sections/health-shots/2018/06/07/615724991/he-start-
ed-vaping-as-a-teen-and-now-says-juul-is-impossible-to-
let-go. Accessed June 20, 2018.

16. Barrington-Trimis JL, Leventhal AM. Adolescents’ use of
“pod mod” e- cigarettes — urgent concerns. N Engl | Med.
2018;379:1099-1102.

17.Gibson-Young L, Martinasek M. JUULING: What kids
don’t know will hurt them. Contemp Pediatr. 2018;35:36.

18. Willett J, Bennett M, Hair E, et al. Recognition, use and
perceptions of JUUL among youth and young adults. 706
Control. 2019; 28(1):115-116.

19. Vallone DM, Bennett M, Xiao H, et al. Prevalence and
correlates of JUUL use among a national sample of
youth and young adults. 706 Control. 2018 Oct 29. pii:
tobaccocontrol-2018-054693. doi: 10.1136/tobaccocon-
trol-2018-054693. [Epub ahead of print]

20. McKelvey K, Baiocchi M, Halpern-Felsher B. Adolescents’
and young adults use and perceptions of pod-based elec-
tronic cigarettes. JAMA Netw Open. 2018;1(6):e183535.

21.Reid JL, Hammond D, Wackowski OA, O’Connor R.
Use and perceptions of JUUL among youth in the United
States, Canada and England. Poster presented at the So-
ciety for Research on Nicotine and Tobacco 25th Annual
Meeting, February 20, 2019, San Francisco, CA (POS2-
61:153). Available at: https://cdn.ymaws.com/www.srnt.
org/resource/resmgr/SRNTT9_Abstracts.pdf.  Accessed
April 5, ZUTY.

22. Weaver SR, Kim H, Glasser AM, et al. Establishing
consensus on survey measures for electronic nicotine
and non-nicotine delivery system use: current chal-
lenges and considerations for researchers. Addict Behav.
2018;79:203-212.

DOI: https://doi.org/10.5993/AJHB.43.3.13 605




