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JUUL preference among Korean adult tobacco users and its
clfect on attempts to quit tobacco: A follow-up survey four

months post JUUL launch

Ju Sam Hwang'™, Kiheon Lee?3*, Choon-Young Kim*, Heejin Kim®, Sungroul Kim®, Cheol M. Lee**

ABSTRACT

INTRODUCTION This study examined the various factors in the selection of JUUL (and/
or), a pod-mod type electronic cigarette (EC), and the changes in EC patterns
before and after the JUUL debut on 24 May 2019, using follow-up survey data
of adult tobacco users in South Korea.

METHODS This study examined transition outcomes among tobacco users and factors
associated with future JUUL use. Convenience sample data were collected from
adult tobacco users in South Korea, from March-April 2019 (baseline, n=2173)
to September 2019 (follow-up, n=779). Results were obtained from the 779
respondents in the follow-up survey, and user data of one or more tobacco
products were analyzed. The changes in the proportion of EC and JUUL use
during this period were calculated, and multivariate logistic regression analysis
was conducted to investigate the selection factors of JUUL.

RESULTS Four months after the JUUL launch, the proportion of current EC
and JUUL users among the whole sample increased by 10.3% (42.6-52.9%,
p<0.001) and 17.7 % (4.0-21.7%, p<0.001), respectively, while the proportion
of triple users doubled (18.7% vs 37.5%, p<0.001). Among current EC users, the
percentage of quitting EC within one month decreased from 18.7% to 8.7%; this
change was more pronounced among concurrent JUUL users than non-JUUL
users (p<0.001). In the multivariate logistic analysis with adjustment for possible
confounders, JUUL use was significantly associated with male sex, young and
middle age, and metropolitan residency status at the baseline survey.
concLusions After the launch of JUUL in South Korea, EC users, including JUUL
and triple users, increased significantly, but the intention to stop EC decreased
significantly. Given the serious interests of the tobacco industry in these products,
additional regulation is warranted.

Tob. Induc. Dis. 2023;21(March):39 https://doi.org/10.18332/tid/160163

INTRODUCTION

Electronic cigarettes (ECs) are battery-powered devices that heat a solution,
usually containing nicotine and various flavors, to be inhaled by users. The use
of EC has risen dramatically in recent years, especially among adolescents and
young adults', leading to conflicts over how ECs are regulated in the public health
community®. EC use can cause nicotine addiction and could give rise to starting
conventional cigarette use. In contrast, EC use is likely far less harmful than
conventional combustible cigarette (CC) use®*. While ECs have been marketed
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as healthier alternatives to conventional CC smoking
or smoking cessation aids, they have been primarily
used in conjunction with CCs (dual use) instead of
being used exclusively.

Largely, major concerns about ECs were elicited
because of the rapid increase in the use of JUUL>7;
a 4th generation EC was first introduced to the US
market in 2015. Four years after its launch, JUUL
accounted for more than 75% of the total EC market®.
JUUL uses a nicotine-based e-liquid to deliver a
much higher nicotine concentration in a shorter time
than the previous generation of ECs®. The JUUL-pod
nicotine concentration of 5% (59 mg/mL) is marketed
as being equivalent to 1 pack of cigarettes. Also, it
is notable for its compact, sleek, and sophisticated
design, as well as its appealing flavors"*'.

JUUL was launched in South Korea on 24 May
2019, and was of great interest to smokers. Before its
launch, the EC usage rate was less than 4% for both
adults and adolescents, which was much lower than
the prevalence of current CC users''.

Tobacco companies consider South Korea an ideal
test bed for new tobacco products. The number of
adult male smokers in South Korea is the eighth largest
of all OECD (Organization for Economic Cooperation
and Development) member countries in 20192
South Korea is known for its high population density
which is more than ten times the global average'.
Seoul, the capital of South Korea, where this study
was conducted, ranked fourth in the world in gross
domestic product (GDP) in 2018'*. The large economy
of South Korea makes it lucrative as a tobacco test-
bed, as it is possible to analyze a population response
to new products economically and efficiently. Tobacco
companies launched heated tobacco products (HTPs)
in Japan and South Korea as their test markets in
2017'>1% Based on these circumstances, South Korea
could have had an advantage in efficiently examining
consumer responses to new products, and hence
JUUL was launched with extensive marketing in
South Korea on 24 May 2019, following its success
in the US market.

Multiple studies on JUUL use exist; previous studies
have reported factors associated with JUUL use and
predictors of smoking reduction and cessation!"?!.
A national study that was representative of the US
revealed the relationship between JUUL use and
nicotine dependence®. Additionally, other studies
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have reported that JUUL users were more common

among the following demographics: young age, male

sex, and higher socioeconomic status'”?!. In the

Assessment of the post-College Experience (ACE)

cohort study data, ever and current users of JUUL

significantly increased in just six months. Also, current

JUUL use is related to JUUL advertisement exposure

and perception of the harmfulness of JUUL'. While

there has been a literature review on JUUL use in
other countries, research on JUUL use in South Korea
is limited.

In South Korea, it was possible to analyze the
consequences of launching JUUL, as it debuted as an
established EC product. The objectives of this study
were to analyze the surveys administered before and
after the debut of JUUL and include the following;:
1. Describe the impact of JUUL’s launch among

current tobacco users depending on each type of

tobacco product;

2. Identify the changes in the EC use pattern and
compare them among current EC users (between
JUUL users and other EC users); and

3. Examine the baseline factors associated with

subsequent JUUL use.

METHODS

Study participants

To investigate the usage patterns of new tobacco
products, such as ECs and HTPs in South Korea, we
used data from follow-up research from the THINK
(Tobacco and Health IN Korea) study funded by the
Korea Centers for Disease Control and Prevention®.
In a baseline survey, convenience sampling of adults
aged 19-64 years was conducted to account for the
low prevalence of exclusive EC product usage in some
general population groups.

Individuals who currently use more than one type
of tobacco product among CCs, ECs or HTPs were
included in this study. To investigate the changes
in general adult tobacco use behavior and nicotine
dependence, participants were recruited except for:
those aged <19 years, pregnant women, nicotine
replacement therapy (such as nicotine patches, gum,
and lozenges) users, and severely ill patients with
lung disease.

The THINK study participants recruited voluntary
applicants from hospitals, universities, and Gallup
Korea (online and offline: http://www.gallup.
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co.kr/)**. Among the 3004 participants, 2173 were
from online and offline surveys conducted by Gallup
Korea from 19 March to 17 April 2019. Of the 2173
participants, 779 were follow-up survey respondents
(response rate: 35.8%) who completed the baseline
online survey and consented to the follow-up survey
[partial respondents (n=393), persons who refuse to
respond (n=>5), non-contact (n=992), and answered
erroneously (n=4)] (Supplementary file Figure 2).
The online follow-up survey was conducted from 2 to
17 September 2019, approximately four months after
the launch of JUUL in South Korea. All participants
received a financial incentive of 3000 South Korean
Won (about 2.5 US$), each time they completed the
baseline and follow-up THINK study surveys.

Measures

Types of tobacco use and behayiors

Questions were asked to determine the past, ever,
and current use of CCs, ECs, and HTPs. Current
smokers were defined as those who answered that
they smoke daily or intermittently (with more than
100 cigarettes used in their lifetime). Current EC
users were defined as those who stated that they had
used an EC in the past 30 days. Current HTP users
were defined as individuals who reported using HTPs
every day or within the previous 30 days of filling in
the questionnaire.

The participants were allowed to respond to
questions related to multiple products (e.g. CC, EC,
or HTP). Current single-product usage was defined
as the use of only one type of tobacco product (e.g.
exclusive GC users) and defined as exclusive use.
Current dual-product usage was defined as the use
of two types of tobacco products (e.g. CC + EC,
EC + HTP, or GC + HTP) and defined as dual use.
Triple-product usage was defined as the use of three
types of tobacco products (e.g. CC + EC + HTP). We
categorized current tobacco users into seven groups
according to their combinations of each product:
exclusive users (CC, EC, or HTP), dual users (CC +
EC, EC + HTP, or CC + HTP), and triple users (CC
+ EC + HTP).

Since HTPs are classified as ECs (cigarette-type
ECs) by the South Korean government, confusion
regarding the same may often arise among Koreans.
Therefore, we have added detailed descriptions
and photos of EC and HTP, along with the specific
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brands sold in South Korea to avoid misclassification
(Supplementary file Figure 1).

Detailed EC use behavior was also assessed. To
identify specific EC devices, we asked the current
EC users the following questions: “Which EC device
do you mainly use? Please select all device brands
you are currently using’. There were 24 EC devices
which were divided into closed system vaporizer
(GSV) or rechargeable types. Multiple answers to
each question were possible (detailed EC brand
names and information are given in Supplementary
file Table 1). In the baseline and follow-up surveys:
ECs included JUULs and other EC device brands;
vaping included JUUL use and other EC device use;
EC users who currently use JUUL were classified
as JUUL users; other EC users were categorized as
non-JUUL users.

For assessment of dependence, the time to first
vaping (TTFV) item was also used to measure
nicotine dependence, as in previous studies**?*. The
answers to the question ‘How soon after waking up
do you vape in the morning?” were divided into two
groups: within 30 min (higher nicotine dependence)
and more than 30 min (lower nicotine dependence).
Willingness to quit vaping (EC use) was evaluated
using the following question of the transtheoretical
model (TTM): ‘Do you have any plans to quit ECs next
month?’. Participants planning to quit EC use within
one month of the survey were categorized as being
at the ‘preparation stage’ and the rest as ‘others™.
Regarding tobacco cessation attempts, participants
who used these products were asked individually
whether they had tried quitting each product (up to
three types of tobacco products) last year.

Covariates

The following sociodemographic and economic
characteristics were measured: age group (19-39,
40-49, and =50 years), sex (female or male), monthly
household income [=5 million South Korean Won
(comparable to 2US$4000), or <5 million Won],
occupation (clerical workers, sales and service workers,
or unemployed), residential area (metropolitan,
other city or province), education level (less than
high school, Bachelor’s degree, graduate degree or
higher), and marital status (single, married, divorced,
separated, or widowed). Additionally, several lifestyle
and health-related factors were assessed.

Tob. Induc. Dis. 2023;21(March):39
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Figure 1. Transition of the number of JUUL users and vaping patterns (vaping frequency, time to first
vaping, intention to quit vaping) from pre- to post JUUL launching
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The Z score test and associated p-value for proportions of current electronic cigarette (EC) users differ in vaping patterns. Figure 1A: details of baseline and follow-up current EC
users are given in Tables 1 and 2. There were two respondents who did not respond to the questionnaire on vaping frequency in the current EC users. Figure 1B (Z score: -1.7298),

Figure 1C (Z score: 1.7074), Figure 1D (Z score: 4.0106).

Hypertension was defined as the use of medication
for hypertension, diabetes as the presence of
hypoglycemic agents, dyslipidemia as the use of lipid-
lowering medications, and coronary heart disease
(CHD) as having been diagnosed with myocardial
infarction or unstable angina. CHD, stroke, and cancer
were defined as previously diagnosed, while chronic
cough was defined as a cough lasting more than three
months within a year of the baseline survey.

Statistical analysis

We conducted a Z-test to assess whether the current
EC user groups differed for some categorical variables,
such as EC use frequency, TTFV, and willingness to
quit vaping, and how these proportions changed from
baseline to the follow-up survey. Multivariate logistic
regression models were employed to investigate the
baseline characteristics, such as age, sex, monthly
household income, occupation, and residency status,
education level, chronic cough, tobacco type of use,

and plan to quit tobacco use within the next month
associated with the future JUUL use, while controlling
for sociodemographic and economic factors and
tobacco use behaviors. The STATA statistical software
(version 16.0; StataCorp., College Station, Texas,
USA) was used for statistical analyses, and p<0.05
was considered statistically significant.

RESULTS

Table 1 summarizes the baseline characteristics of the
779 respondents included in the final analysis. The
majority of respondents were male (79.6%), clerical
workers (71.9%), and metropolitan residents (70.1%),
and most had obtained a college degree (87.4%).
The most common tobacco products being used
were CCs (71.8%), HTPs (56.7%), and ECs (42.6%)
(multiple responses were possible). Additionally, of
the respondents, 54.4% reported attempting to quit
CCs, and 47.3% answered attempting to quit ECs in
the past year.

Tob. Induc. Dis. 2023;21(March):39
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Table 1. Baseline general characteristics of study

participants, South Korea 2019 (N=779)

Age (years), mean
19-39

40-49

=50

Sex

Male

Female

Residence
Metropolitan

Other areas
Education level
High school or lower
Bachelor's degree
Graduate degree or higher

Average monthly household income (US$)

<4000

>4000

Occupation®

Clerical workers

Sales and service workers
Unemployed

Marital status

Single

Married

Divorced [separated
Widowed

Alcohol use frequency
1 per month

2-4 per month

Weekly at least

Health status
Hypertension

Diabetes

Dyslipidemia

Coronary heart disease
Stroke

Cancer

Chronic cough
Subjective health perception
Good

Fair

Poor

43.9
262 (33.6)
292 (37.5)
225 (28.9)

620 (79.6)
159 (20.4)

546 (70.1)
233 (29.9)

98 (12.6)
580 (74.4)
101 (13.0)

368 (47.2)
411 (52.8)

560 (71.9)
169 (21.7)
50 (6.4)

230 (29.5)
527 (67.7)
19 (2.4)
3(0.4)

183 (23.6)
298 (38.2)
298 (38.2)

118 (15.2)
53 (6.8)
81 (10.4)

28 (3.6)

23 (2.9)

27 (3.5)

72 (9.2)

222 (28.5)
453 (58.1)
104 (13.3)

Continued

Table 1. continued

CC use status

Never

Former

Current

EC use status

Never

Former

Current

HTP use status

Never

Former

Current

Past year tobacco quit attempts
Quit CCs

Quit ECs

Quit HTPs

EC harm perception®

Less harmful than CCs
Similar as CCs

Not less harmful than CCs

Tobacco Induced Diseases

17 (2.1)
203 (26.1)
559 (71.8)

315 (40.5)
132 (16.9)
332 (42.6)

255 (32.8)
82 (10.5)
442 (56.7)

304 (54.4)
157 (47.3)
176 (39.8)

183 (23.5)
273 (35.0)
323 (41.5)

EC use for smoking cessation perception

Positive
Neutral
Negative

174 (22.3)
249 (32.0)
356 (45.7)

CC: combustible cigarette. EC: electronic cigarette. HTP: heated tobacco product.

a Converted 5 million South Korean Won to US$4000. b Clerical workers include
management, clerical and financial work, research and technical engineering jobs,
education, law, police service, health and medical work, art, and design work. Sales
and service workers include military service, accommodation, food and cleaning
industries, production and sales, and construction workers. Unemployed includes not
working for more than an hour for income purposes in the previous week. ¢ EC harm
perception: Responses to the question, ‘Do you think electronic cigarettes are less
harmful to your health than combustible cigarettes?. d EC for smoking cessation:
Responses to the question, ‘Do you think electronic cigarettes are helpful for smoking

cessation?'

Changes in tobacco use behaviors after the

launch of JUUL

Table 2 shows the transition of the participants’
tobacco usage from before to after JUUL’s release.

At baseline, among all the tobacco users, 47.6% were
exclusive users, 33.7% were dual users, and 18.7%
were triple product users. After JUUL’s launch, the
number of any current CC users, including exclusive,
dual, and triple users increased by 17.5% (Table

Tob. Induc. Dis. 2023;21(March):39
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2), the number of any current EC users increased
by 10.3% (Table 2, Figure 1A), and the number of
any current HTP users increased by 3.2% (Table 2),
while the number of triple users doubled. In contrast,
the number of exclusive EC or exclusive HTP users
decreased sharply.

We compared the changes in EC use behaviors
before and after the launch of JUUL in South Korea
(Figure 1). The proportion of current JUUL uses
increased more than 5-fold from the baseline to the
follow-up survey (4.0-21.7%, p<0.001). Among the
current EC users, the proportion of JUUL users more
than quadrupled (9.3-41.0%), and the proportion
of those willing to quit vaping was more than half
(18.7-8.7%, p<0.001). In addition, the proportion of
daily EC users increased (38.1-44.4%, p=0.084), and
the number of current EC users with higher nicotine
dependence (TTFV <30 min) decreased (41.0-35.0%,
p=0.087).

We also compared the changes in EC use behaviors
between JUUL users and non-JUUL users (Figure 2).
Of the participants who maintained current EC use
from the baseline to the follow-up survey (n=313),
those using a JUUL device (n=29) in the baseline
survey were excluded, and 284 participants were
enrolled in the sensitivity analysis. Specifically, those

Tobacco Induced Diseases

who reported using JUUL at baseline (n=29) were
excluded from the analysis of factors related to the
initiation of JUUL use. JUUL was officially released
in South Korea on 24 May 2019; therefore, it can be
inferred that 29 participants purchased JUUL through
an illegal market before its official release in South
Korea. Assuming that 108 participants purchased
JUUL in the official tobacco market in South Korea,
these participants started using JUULs after the
baseline survey but before the follow-up survey
began. In this sensitivity analysis group (n=284),
38.0% were JUUL users (n=108), and the rest were
non-JUUL users (n=176). As for willingness to quit
vaping, compared to non-JUUL users, the decrease
in the ratio of JUUL users was greater in the follow-
up survey (-16.7% vs -6.8%, p<0.01). In addition, we
perceived a difference in the nicotine dependence
between JUUL users and non-JUUL users with
nicotine cravings (i.e. EC use within 30 min of
waking) (2.8% vs -10.8%, p=0.01). The proportion
of daily EC use was not significantly different between
the groups (9.3% vs 8.0%, p=0.77).

Factors associated with selecting JUUL in the
follow-up survey
Of the current tobacco product users who did not

Table 2. The transition of participants’ tobacco use status from pre- to post JUUL launching in South Korea

(N=779)

Exclusive use

CcC 207 (26.6)
EC 43 (5.5)
HTP 121 (15.5)
Dual use

CC+EC 87 (11.2)
EC + HTP 56 (7.2)
CC + HTP 119 (15.3)
Triple use

CC + EC + HTP 146 (18.7)
Tobacco use status

Quit tobacco? 0

Any CC use 559

Any EC use 332

Any HTP use 442

202 (25.9) -5 (-2.4)
16 (2.1) -27 (-62.8)
42 (5.4) -79 (-65.3)
86 (11.0) -1 (-1.1)
18 (2.3) -38 (-67.9)

115 (14.8) -4 (-3.4)

292 (37.5) 146 (100)

8 (1.0)

695 136 (17.5)

412 80 (10.3)

467 25 (3.2)

CC: combustible cigarette. EC: electronic cigarette. HTP: heated tobacco product. a Did not use any tobacco (CC, EC or HTP) in the follow-up survey.

Tob. Induc. Dis. 2023;21(March):39
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Figure 2. Comparison of vaping patterns between baseline and follow-up survey by follow-up JUUL user

60
p=0.77 p=0.01 Baseline
1 Follow-up
so f -10.8%
I +0.3%
an } i
% - i S - p=<0.01
gt B = 1w ]
E = i i -16.7%
o
o
5%
10 -
a87% a=o% 2565 - S'-éﬁﬁ 7.4%
41.7% - 6% a83% 2ET%H 165% 241%
g - 1
non-JUULer JuUllLer non-JUULer  JUULer non-JULILer JUULer
Daily user TTFV (£30min) Quit vaping

JUULer = JUUL user among the baseline and follow-up current EC users, the participants who chose JUUL in follow-up survey. Non-JUULer = non JUUL user among the baseline
and follow-up current EC users, the participants who chose electronic cigarette devices other than JUUL in the follow-up survey. Baseline and follow-up sample: n=284 (313
participants who maintained current EC use from baseline to follow-up survey, except for the baseline JUUL users in the baseline survey). Non-JUUL user sample: n=176. JUUL
user sample: n=108 (one non-respondent from the non-JUUL user and JUUL user each was excluded from the vaping frequency item). The Z score test and associated p-value for
proportions of current EC users differed in vaping patterns by JUUL users. EC: electronic cigarette. TTFV: time to first vaping.

Table 3. Multivariate logistic regression analysis examining baseline sociodemographic and tobacco use
behavior by JUUL users in the follow-up survey (N=748)

Age (years)

Mean 41.3

<39 64 (41.8) 2.86 (1.26-6.48) 0.012
40-49 66 (43.1) 2.70 (1.19-6.14) 0.018
>50 (Ref.) 23 (15.0) 1

Sex

Male 124 (81.0) 2.62 (1.37-4.98) 0.003
Female (Ref.) 29 (18.9) 1

Monthly household income (US$)

<4000 (Ref.) 56 (36.6) 1

>4000 97 (63.4) 1.62 (0.89-2.96) 0.113
Occupation

Clerical workers 117 (76.5) 1.26 (0.57-2.78) 0.565
Sales and service workers (Ref.) 28 (18.3) 1

Unemployed 8(5.2) 1.29 (0.37-4.43) 0.691

Continued
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Table 3. continued

Residence

Metropolitan

Other areas (Ref.)
Education level

High school or lower
Bachelor's degree (Ref.)
Graduate degree or higher
Chronic cough

No (Ref.)

Yes

CC use status (baseline)
Never (Ref.)

Former

Current

EC use status (baseline)
Never (Ref.)

Former

Current

HTP use status (baseline)
Never (Ref.)

Former

Current

Plan to quit CC within next one month

(baseline)
No (Ref.)
Yes

No response

Plan to quit EC within one month (baseline)

No (Ref.)
Yes

No response

Plan to quit HTP within one month (baseline)

No (Ref.)
Yes
No response

134 (87.6)
19 (12.4)

95 (12.7)
558 (74.6)
95 (12.7)

128 (83.7)
25 (16.3)

6 (3.9)
36 (23.5)
11 (72.6)

27 (17.6)
18 (11.8)
108 (70.6)

29 (19.0)
10 (6.5)
114 (74.5)

132 (86.3)
1(7.2)
10 (6.5)

144 (94.1)
9 (5.9)
0

113 (73.9)
8(5.2)
32 (20.9)

Tobacco Induced Diseases

4.20 (2.01-8.75) <0.001
1

1.30 (0.44-3.86) 0.637
1

0.92 (0.41-2.07) 0.832
1

1.21 (0.57-2.55) 0.620
1

0.38 (0.10-1.43) 0.153

0.70 (0.20-2.42) 0.574
1

1.84 (0.62-5.51) 0.275

0.97 (0.46-2.06) 0.943
1

1.01 (0.28-3.66) 0.984

1.19 (0.48-2.95) 0.715
1

1.81 (0.41-8.10) 0.435
1

0.99 (0.21-4.81) 0.995
1

0.41 (0.08-2.10) 0.285

AOR: adjusted odds ratio. CC: combustible cigarette. EC: electronic cigarette. HTP: heated tobacco product.

use JUUL at baseline (n=748), 153 (20.4%) were
identified as new JUUL users in the follow-up survey.
The mean age of new JUUL users was 41.3 years;
81.0% (n=124) of them were men, 87.6% (n=134)
were metropolitan residents, and 83.7% (n=128)

8

did not report chronic cough (Table 3). Among the
153 participants in the baseline survey, 72.6% were
current CC users, 70.6% were current EC users, and
74.5% were HTP users.

In our logistic regression analysis, we observed

Tob. Induc. Dis. 2023;21(March):39
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that future JUUL use was significantly associated
with several baseline characteristics compared with
non-JUUL use in the follow-up survey. Younger
respondents, compared to those aged =50 years,
were significantly associated with subsequent
JUUL use: <39 years (AOR=2.86; 95% CI: 1.26-
6.48); and 40-49 years (AOR=2.70; 95% CI: 1.19-
6.14). Males (AOR=2.62; 95% CI: 1.37-4.98)
and metropolitan residents (AOR=4.20; 95% CI:
2.01-8.75) were also associated with future JUUL
use. Participants who had CC cessation plans
within the next month (baseline survey) were
not associated with future JUUL use (Table 3).

DISCUSSION

Our results show that since JUUL was launched, the
proportion of EC users increased by 10.3% among
the tobacco product users [from 42.6% (332/779)
to 52.9% (412/779)], and the proportion of current
JUUL users among the current EC users more than
quadrupled [from 9.3% (31/332) to 41% (169/412)]
in number. The number of exclusive EC users
decreased by 62.8% (43 to 16) and exclusive HTP
users decreased by 65.3% (121 to 42), while the
number of triple users increased by 100% (146 to
292).

In current vapers, there were no significant
differences in nicotine dependence measured
using vaping frequency and TTFV before and
after the JUUL debut. However, the proportion of
those willingness to quit vaping within one month
significantly decreased by 10% (from 18.7 to 8.7%).
Meanwhile, JUUL users showed increased nicotine
dependence (based on TTFV) and decreased
willingness to quit vaping compared to non-JUUL
users. Figures 1 and 2 show that the willingness
to quit vaping seemed to have decreased, with this
change being more apparent in JUUL users than
non-JUUL users (-16.7% vs -6.8%). Our findings
support previous research findings that demonstrated
a relationship between JUUL use and nicotine
addiction in adults®’. The association between JUUL
use and nicotine dependence could vary, depending
on circumstances, such as the willingness to quit
smoking, e-liquid nicotine concentration, regulatory
policy environments on EC sale, and tobacco users’
age group. Thus, research tailored to examine the
complexities of novel EC brand preferences, nicotine
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content, and nicotine dependence is required.

This study also noted that male sex, younger age,
and metropolitan residence were associated with
future JUUL use. Our findings were consistent with
other studies reporting JUUL usage was associated
with male sex, younger age, and higher socioeconomic
status. Case et al.'” reported that JUUL users versus
other electronic nicotine delivery systems (ENDS)
users were more likely to be male, younger, and of
a higher socioeconomic status (SES), based on US
college student data'’. Vallone et al.*! suggested
that factors such as younger age (18-20 years),
combustible tobacco use, and low harm perception
contribute to future JUUL use among e-cigarette-
naive participants in US representative longitudinal
samples (aged 15-34 years).

Previous studies have addressed changes in use
patterns among dual users of CCs and ECs and
reported a relationship between the type of tobacco
use and cessation. In the Population Assessment of
Tobacco and Health (PATH) study, Waves 1 and
2 (2013-2015), EC use patterns were found to be
highly variable over a 1-year period®®. Approximately
half of the adult EC users discontinued their EC use
after one year. Among dual users in Wave 1, 44.3%
continued dual use, and 43.5% and 12.1% remained
exclusive CC and EC users, respectively. In our study,
exclusive EC users or EC + HTP dual users decreased
by -62.8% and -67.9%, respectively, in the follow-up
survey; however, the number of CC + HTP dual users
remained fairly steady (-3.4%). Furthermore, as the
number of CC + EC + HTP triple users doubled in the
follow-up survey, it could be inferred that those who
used CC, such as in combinations of CGC + EC, CC +
HTP, and CC + EC + HTP, maintained their tobacco
use patterns.

The willingness to quit vaping decreased among
current EC users after the JUUL debut. Furthermore,
follow-up JUUL users were less willing to quit vaping
than non-JUUL users. Since the launch of JUUL in
the US, it has been very popular among adolescents
and young adults for many years. In this context,
it is presumed that the willingness to quit vaping
decreased because JUUL users’ tobacco product
satisfaction is higher than that of other EC device
users®’?.

Understanding the impact of JUUL’s debut on
the tobacco market in South Korea can help us
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understand the demands of novel tobacco users.
JUUL was popular in the Korean tobacco market
during the early phase of its debut. The sales
proportion of the GSV-type EC increased, accounting
for up to 1.1% (9.8 million pods) of the total tobacco
market share in the 3rd quarter of 2019''. However,
as e-cigarette or Vaping Use-Associated with Lung
Injury (EVALI) was first reported in August 2019,
the Ministry of Health and Welfare of South Korea
has officially recommended the discontinuation of
EC three times since September 2019. Subsequently,
the sales proportion of the CSV type EC fell sharply,
from 1.1% to 0.1% (0.9 million pods) of the total
tobacco market sales in the first quarter of 2020.
Moreover, after the introduction of JUUL, the HTP
sales decreased from 11.5% (in the 2nd quarter) to
9.4% (in the 3rd quarter). However, it increased
to 10.3% of the total tobacco market sales in the
first quarter of 2020"'. These two tobacco products
appear to have been consumed as alternatives in
South Korea.

The observed poly-use patterns associated with
novel tobacco products, such as ECs and HTPs,
suggest that the dual or triple use may continue
rather than only in the transition period before
quitting smoking®'**. Until now, the tobacco industry
has continued to develop next-generation tobacco
products to expand its market***. This has sparked
concerns regarding public health and tobacco control
in terms of nicotine addiction and its potential health
risks.

Strengths and limitations

This study has several limitations that need to be
acknowledged. We analyzed a convenience sample
from the THINK study. Therefore, the findings cannot
be generalized to other countries because of the
differences in tobacco use behaviors and restriction
policies. However, it provided insight into how ECs
affect the transition of tobacco market sales by type
when JUUL is introduced to one nation. Especially
in South Korea, HTPs accounted for most of the
market sales of novel tobacco products, providing
information on the transition in use patterns of novel
tobacco products after the introduction of JUUL. Also,
this study conducted a short-term follow-up survey
after about four months; however, this longitudinal
study highlighted the changes in the tobacco market
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immediately after the introduction of JUUL among
current tobacco users in South Korea.

The factors associated with JUUL use, such as
male sex, young age, and metropolitan residence, are
concordant with the findings of other populations'”*'.
The ACE cohort study showed that the perception
of JUUL and JUUL-related advertising exposure
are meaningful factors for elucidating the smoking
patterns in adults'®. Regrettably, we did not include
questions on the frequency of EC use per day and
e-liquid concentration, thus limiting the analysis of
nicotine dependence.

In 2019, the smoking rate of South Koreans,
reported on an international basis, was 16.4%, while
the cigarette usage rate of Korean adult men was
35.7%, which was higher than that of women (6.7%).
The current (daily or intermittent) rate of EC use in
adults is 17.8% for men and 3.9% for women, and
there is a gender difference in tobacco usage rate in
South Korea. This study used a convenience sample
wherein 79.6% of the study population were men.
Therefore, considering the circumstances in which
our study’s results were male-focused, this sex-
skewed results are understandable.

Our study has several strengths. For a more
accurate analysis of the impact of JUUL introduction
on tobacco users, the study excluded baseline JUUL
users (n=31) and examined the factors associated
with subsequent JUUL use and changes in EC
use patterns before and after the JUUL launch. As
779 participants used at least one type of tobacco
(CGs, EGs, or HTPs) in the baseline survey, they
could provide information on the use of exclusive,
dual, and triple use, including JUUL. Furthermore,
pictures of HTP and EC devices, including JUUL,
were presented in the questionnaires to enhance the
participants’ understanding and the questionnaire’s
accuracy. Further studies are required to examine the
long-term effects of nicotine dependence and changes
in tobacco use behavior and related health outcomes
among novel tobacco product users.

CONCLUSIONS

This study provided information about the changes
in EC use patterns and predictors of JUUL use after
a JUUL debut. Our findings suggest that JUUL use
leads to a delay in EC users’ willingness to quit EC
among Korean adult tobacco users.

Tob. Induc. Dis. 2023;21(March):39
https://doi.org/10.18332/tid/160163

10



Research Paper

REFERENCES

1.

10.

11.

12.

13.

Hammond D, Wackowski OA, Reid JL, O’Connor RJ. Use
of JUUL E-cigarettes Among Youth in the United States.
Nicotine Tob Res. 2020;22(5):827-832. doi:10.1093/ntr/
nty237

Yong HH, Borland R, Balmford J, et al. Prevalence and
Correlates of the Belief That Electronic Cigarettes are a
Lot Less Harmful Than Conventional Cigarettes Under
the Different Regulatory Environments of Australia and
the United Kingdom. Nicotine Tob Res. 2017;19(2):258-
263. doi:10.1093/ntr/ntw137

Balfour DJK, Benowitz NL, Colby SM, et al. Balancing
Consideration of the Risks and Benefits of E-Cigarettes.
Am J Public Health. 2021;111(9):1661-1672.
doi:10.2105/AJPH.2021.306416

Pulvers K, Nollen NL, Rice M, et al. Effect of Pod
e-Cigarettes vs Cigarettes on Carcinogen Exposure Among
African American and Latinx Smokers: A Randomized
Clinical Trial. JAMA Netw Open. 2020;3(11):e2026324.
doi:10.1001/jamanetworkopen.2020.26324

Bao W, Liu B, Du Y, Snetselaar LG, Wallace RB.
Electronic Cigarette Use Among Young, Middle-aged,
and Older Adults in the United States in 2017 and 2018.
JAMA Intern Med. 2020;180(2):313-314. doi:10.1001/
jamainternmed.2019.4957

Gentzke AS, Creamer M, Cullen KA, et al. Vital Signs:
Tobacco Product Use Among Middle and High School
Students - United States, 2011-2018. MMWR Morb
Mortal Wkly Rep. 2019;68(6):157-164. doi:10.15585/
mmwr.mm6806el

King BA, Gammon DG, Marynak KL, Rogers T. Electronic
Cigarette Sales in the United States, 2013-2017. JAMA.
2018;320(13):1379-1380. do0i:10.1001/jama.2018.10488
Huang J, Duan Z, Kwok J, et al. Vaping versus JUULing;:
how the extraordinary growth and marketing of
JUUL transformed the US retail e-cigarette market.
Tob Control. 2019;28(2):146-151. doi:10.1136/
tobaccocontrol-2018-054382

Malone RE. JUUL: beaten-down innovator or vicious
bully? Tob Control. 2019;28(6):597-598. doi:10.1136/
tobaccocontrol-2019-055434

Walley SC, Wilson KM, Winickoff JP, Groner J. A Public
Health Crisis: Electronic Cigarettes, Vape, and JUUL.
Pediatrics. 2019;143(6). doi:10.1542/peds.2018-2741
Lee CM. The Impact of Heated Tobacco Products on
Smoking Cessation, Tobacco Use, and Tobacco Sales in
South Korea. Korean J Fam Med. 2020;41(5):273-281.
doi:10.4082/kjfm.20.0140

Lee K, Carpenter G, Challa C, Lee S, Connolly GN,
Koh HK. The strategic targeting of females by
transnational tobacco companies in South Korea
following trade liberalization. Global Health. 2009;5(2).
doi:10.1186/1744-8603-5-2

World Population Review. Total Population by
Country 2023. Accessed March 9, 2023. https://

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Tobacco Induced Diseases

worldpopulationreview.com/countries

Organisation for economic co-operation and development.
Metropolitan areas: Income distribution. 2022. Accessed
December 22, 2022. https://stats.oecd.org/index.
aspx?queryid=86803

Tattan-Birch H, Hartmann-Boyce J, Kock L, et al.
Heated tobacco products for smoking cessation and
reducing smoking prevalence. Cochrane Database Syst
Rev. 2022;1(1):CD013790. doi:10.1002/14651858.
CD013790.pub2

Quah ACK, Lee S, Seo HG, et al. Methods of the 2020
(Wave 1) International Tobacco Control (ITC) Korea
Survey. Tob Prev Cessation. 2022;8(March):1-9.
doi:10.18332/tpc/146685

Case KR, Hinds JT, Greamer MR, Loukas A, Perry CL.
Who is JUULing and Why? An Examination of Young
Adult Electronic Nicotine Delivery Systems Users. J
Adolesc Health. 2020;66(1):48-55. doi:10.1016/j.
jadohealth.2019.05.030

Wagoner KG, King JL, Suerken CK, Reboussin BA,
Cornacchione Ross J, Sutfin EL. Changes in knowledge,
perceptions and use of JUUL among a cohort of young
adults. Tob Control. 2021;30(6):638-643. doi:10.1136/
tobaccocontrol-2020-055651

Rubenstein D, Sokolovsky AW, Aston ER, et al. Predictors
of smoking reduction among African American and
Latinx smokers in a randomized controlled trial of
JUUL e-cigarettes. Addict Behav. 2021;122:107037.
doi:10.1016/j.addbeh.2021.107037

Russell G, Haseen F, McKeganey N. Factors associated
with past 30-day abstinence from cigarette smoking in
adult established smokers who used a JUUL vaporizer for
6 months. Harm Reduct J. 2019;16(1):59. doi:10.1186/
$12954-019-0331-5

Vallone DM, Cuccia AF, Briggs J, Xiao H, Schillo
BA, Hair EC. Electronic Cigarette and JUUL Use
Among Adolescents and Young Adults. JAMA
Pediatr. 2020;174(3):277-286. doi:10.1001/
jamapediatrics.2019.5436

Mantey DS, Case KR, Omega-Njemnobi O, Springer AE,
Kelder SH. Use frequency and symptoms of nicotine
dependence among adolescent E-cigarette users:
Comparison of JUUL and Non-JUUL users. Drug
Alcohol Depend. 2021;228:109078. doi:10.1016/].
drugalcdep.2021.109078

Kim CY, Lee K, Lee CM, Kim S, Cho HJ. Perceived
relative harm of heated tobacco products and electronic
cigarettes and its association with use in smoke-free
places: A cross-sectional analysis of Korean adults. Tob
Induc Dis. 2022;20(February):1-11. doi:10.18332/
tid/145699

Foulds J, Veldheer S, Yingst J, et al. Development of a
questionnaire for assessing dependence on electronic
cigarettes among a large sample of ex-smoking
E-cigarette users. Nicotine Tob Res. 2015;17(2):186-192.

Tob. Induc. Dis. 2023;21(March):39
https://doi.org/10.18332/tid/160163

11



Research Paper

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

doi:10.1093/ntr/ntu204

Martinez U, Martinez-Loredo V, Simmons VN, et al. How
Does Smoking and Nicotine Dependence Change After
Onset of Vaping? A Retrospective Analysis of Dual Users.
Nicotine Tob Res. 2020;22(5):764-770. doi:10.1093/ntr/
ntz043

Prochaska JO, DiClemente CC, Velicer WF, Ginpil S,
Norcross JC. Predicting change in smoking status for
self-changers. Addict Behav. 1985;10(4):395-406.
d0i:10.1016/0306-4603(85)90036-x

Yingst J, Foulds J, Hobkirk AL. Dependence and Use
Characteristics of Adult JUUL Electronic Cigarette Users.
Subst Use Misuse. 2021;56(1):61-66. doi:10.1080/1082
6084.2020.1834582

Coleman B, Rostron B, Johnson SE, et al. Transitions in
electronic cigarette use among adults in the Population
Assessment of Tobacco and Health (PATH) Study, Waves
1 and 2 (2013-2015). Tob Control. 2019;28(1):50-59.
doi:10.1136/tobaccocontrol-2017-054174

Abrams DB, Glasser AM, Pearson JL, Villanti AC, Collins
LK, Niaura RS. Harm Minimization and Tobacco Control:
Reframing Societal Views of Nicotine Use to Rapidly
Save Lives. Annu Rev Public Health. 2018;39:193-213.
doi:10.1146/annurev-publhealth-040617-013849
Winnicka L, Shenoy MA. EVALI and the Pulmonary
Toxicity of Electronic Cigarettes: A Review. J Gen Intern
Med. 2020;35(7):2130-2135. doi:10.1007/s11606-020-
05813-2

Robertson L, Hoek J, Blank ML, Richards R, Ling
P, Popova L. Dual use of electronic nicotine delivery
systems (ENDS) and smoked tobacco: a qualitative
analysis. Tob Control. 2019;28(1):13-19. doi:10.1136/
tobaccocontrol-2017-054070

Hwang JH, Ryu DH, Park SW. Heated tobacco
products: Cigarette complements, not substitutes. Drug
Alcohol Depend. 2019;204:107576. doi:10.1016/j.
drugalcdep.2019.107576

Fadus MC, Smith TT, Squeglia LM. The rise of
e-cigarettes, pod mod devices, and JUUL among
youth: Factors influencing use, health implications, and
downstream effects. Drug Alcohol Depend. 2019;201:85-
93. d0i:10.1016/j.drugalcdep.2019.04.011

Peeters S, Gilmore AB. Understanding the emergence
of the tobacco industry’s use of the term tobacco harm
reduction in order to inform public health policy.
Tob Control. 2015;24(2):182-189. doi:10.1136/
tobaccocontrol-2013-051502

Herrera AL, Kreitzberg DS, Loukas A, Pasch
KE. Tobacco-free but not tobacco industry free.
Tob Control. 2018;27(6):716. doi:10.1136/
tobaccocontrol-2015-052697

Tobacco Induced Diseases

ACKNOWLEDGEMETS
We appreciate the contribution of the participants of this study.

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and none was reported.

FUNDING

This work was supported by the Korea Center for Disease Control and
Prevention (KCDC) (Grant number: 3335-305-260-01). The KCDC had no
role in the study design, collection, analysis, or interpretation of data,
the writing of the manuscript, or the decision to submit the manuscript
for publication.

ETHICAL APPROVAL AND INFORMED CONSENT

This study received approval from the Institutional Review Board of
Soonchunhyang University 289 (Approval number: 201811-BR-046-
03; Date: 21 December 2018). The participants of the study provided
informed consent.

DATA AVAILABILITY

The data supporting this research cannot be made available for privacy
or other reasons. The Korea Center for Disease Control and Prevention
(KCDC) did not allow us to disclose a copy of this survey.

AUTHORS' CONTRIBUTIONS

JSH: data curation, visualization, writing of original draft. KL:
methodology, investigation, writing of original draft. CYK: investigation,
writing, reviewing, and editing of manuscript. HK: investigation,
supervision, and visualization. SK: conceptualization, data curation, and
supervision. CML: conceptualization, methodology, writing, reviewing,
and editing of manuscript. All the authors read and agreed to the
submitted version of the manuscript.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

Tob. Induc. Dis. 2023;21(March):39
https://doi.org/10.18332/tid/160163

12



