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Abstract

Background: This study aims to understand the extent of adolescents’ attempts to quit using tobacco and the
factors influencing such attempts in Korea, using a descriptive, cross-sectional design and secondary data analysis
with the 2019 Youth Health Behavior Survey.

Methods: The participants were 4028 adolescent tobacco users who had used tobacco for 1 day or more in the
past 30 days. The data analysis was performed using IBM SPSS/WIN 26.0 program, and multivariable logistic
regression analysis was conducted using the complex sampling method module.

Results: A total of 68.2% of the participants attempted to quit using tobacco. We analyzed the factors for
adolescents’ attempts to quit using tobacco by dividing them into psychological, physical, behavioral, and
environmental dimensions. The factors influencing adolescents’ attempts to quit using tobacco, identified through
multivariable logistic regression analysis, are as follows: participation in sports activities (OR = 1.20, 95% CI 1.01–
1.41), vigorous physical activity (OR = 1.24, 95% CI 1.06–1.46), and type of tobacco product used (OR = 1.65, 95% CI
1.24–2.21) in the behavioral dimension; pictorial cigarette pack warnings (perceived smoking as unhealthy) (OR =
1.91, 95% CI 1.56–2.36), and the presence of secondhand smoking at home (OR = 1.18, 95% CI 1.01–1.38) in the
environmental dimension.

Conclusions: Schools and public healthcare providers must consider multidimensional factors when providing
support for successful tobacco cessation in adolescents and focus particularly on elements relating to physical
activity and environmental factors.
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Background
As it celebrates the 2020 World No Tobacco Day, the
World Health Organization (WHO) is engaging in a
campaign to “protect children and young people from
tobacco and related industries” [1]. Smoking is a risky
behavior that blocks the oxygen supply to multiple or-
gans, including the lungs, leading to functional damage
[1]. About 90% of smokers begin smoking before the age

of 18 [2, 3]. According to the Korea Ministry of Health
and Welfare, adolescents in Korea smoke to relieve
stress, escape boring situations, and find new stimuli [4].
Once this becomes a habit, they feel the craving for to-
bacco and continue to smoke [4]. However, as smoking
in one’s adolescence continues into adulthood, it may
contribute to the development of drug abuse, depression,
and other problematic behaviors [5]. Some studies even
report that the rate of premature death in smokers is
more than six times higher than the average [6].
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According to the 15th Youth Health Behavior Survey,
conducted in 2019, the rate of tobacco use in Korean
adolescents was 9.3% in males and 3.8% in females [7].
Despite various preventative measures, including
warnings on the risks of using tobacco, as well as
tobacco-cessation education, only 70.1% of the male
students who used tobacco attempted to quit in the previ-
ous 12months. Those rates were higher than the 66.5% of
female students who attempted to quit smoking [7].
In Korea, the number of adolescents who smoke

cigarettes is ten times the number of those who only use e-
cigarettes or heated tobacco products (HTPs) [7], with
approximately 75% of adolescents using both e-cigarettes
and cigarettes [8]. Adolescents who use e-cigarettes have
been shown to smoke more frequently than adolescents
who smoke regular cigarettes [9]. In some countries, e-
cigarettes are reported to be used for smoking cessation
[10, 11]; however, according to the WHO, the cessation ef-
fect of e-cigarettes has not yet been systematically evaluated
[12]. Korean adolescents who use e-cigarettes or HTPs have
stated that they are used because they are perceived as less
harmful to one’s health than cigarettes, do not smell, and
can be smoked freely at school or home [13].
According to a study by Myers et al. [14], 60.9% of the

high school students who smoke daily have attempted to
quit. However, relapse is common in the process of
quitting smoking, which highlights the importance of
the factors that influence this process. Furthermore,
smoking is a multidimensional behavior relating to gen-
etic, psychological, environmental, and sociocultural
characteristics [15]. Therefore, it is necessary to identify
the factors influencing smoking and attempts to quit
smoking from a multidimensional perspective to reduce
rates of adolescent smoking.
Previous studies that have examined smoking and

quitting smoking in adolescents have generally focused
on factors such as behavior [16–21], perception and atti-
tude [3, 22], psychology [23] and environment [18, 23],
and other specific subjects [18, 24–26], indicating a gen-
eral lack of studies from the multidimensional perspec-
tive. In addition, no studies have distinguished physical
characteristics, including physical disorders and behav-
ioral characteristics.
Thus, we aimed to identify the factors that influence

attempts to quit using tobacco from a multidimensional
perspective of psychological, physical, behavioral, and
environmental dimensions to reduce rates of using to-
bacco in Korean adolescents.

Method
Research design
This study is descriptive, cross-sectional research involv-
ing a secondary analysis of the data from the 15th Youth
Health Behavior Survey conducted in 2019 [7].

Research participants and data
The Youth Health Behavior Survey is an annual, official
statistics survey that is conducted online by the Ministry
of Education, the Ministry of Health and Welfare, and
the Korea Centers for Disease Control and Prevention to
understand the status of, and trends in, health behavior
among Korean adolescents [7]. The 15th Youth Health
Behavior Survey utilized middle and high school data na-
tionwide, as of April 2019. Samples were extracted using
the complex sample design method. The sample extrac-
tion process resulted in 60,100 students, and a total of
57,303 students participated in the final survey [7]. The
participants of this study were classified as adolescent
tobacco users if any of them had used one or more of
the following for one or more days in the past 30 days:
(1) cigarettes, (2) e-cigarettes with nicotine, or (3) any
HTPs. In total, 4028 adolescent tobacco users were se-
lected for analysis from the original sample of 57,303
participants.

Definition of research variables
General characteristics
The general characteristics of the subjects consist of
gender, school type, economic status, and academic
performance.

Psychological characteristics
The psychological characteristics of the participants in-
cluded perceived stress, depressive feelings, suicidal
ideation, sleep satisfaction, subjective health status, and
body shape perception. Stress perception was classified
as “high” and “low.” “Yes” or “No” responses were used
to gauge depressive feelings and suicidal ideation. Sleep
satisfaction was classified based on responses to the
question, “Do you feel that the amount of sleep that you
had in the past seven days to be sufficient to recover
from fatigue?” Subjective health status classified
“Healthy,” “Fair,” and “Unhealthy,” and body shape per-
ception classified the responses to the question, “What
do you think about your body shape?”

Physical characteristics
Participants’ physical characteristics consisted of having
a diagnosis of asthma, allergic rhinitis, or atopic
dermatitis, as well as obesity and experience of halitosis.
“Yes” or “No” responses were used to respond to ques-
tions regarding any past or current (1) diagnosis of
asthma, (2) allergic rhinitis, and (3) atopic dermatitis.
For obesity, body mass index (BMI) was calculated as
weight (kg)/height (m2) and in accordance with the
guidelines from the Korean Society for the Study of
Obesity [27]. The experience of halitosis was based on
“Yes” or “No” responses to the question, “Have you ex-
perienced any of the symptoms in the past 12 months?”
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Behavioral characteristics
Participants’ behavioral characteristics included partici-
pation in sports activities, vigorous physical activity,
weight loss attempts, current drinking, and type of to-
bacco product used. The participation in sports activities
was based on the question, “How many sports teams
have you regularly participated in school this semester?”
Vigorous physical activity was based on the question,
“How many days in the past seven days have you en-
gaged in vigorous physical activity for more than 20mi-
nutes, resulting in being significantly short of breath or
sweating?” Weight loss attempts were assessed by the
question, “Have you attempted to control your weight in
the past 30 days?” Current drinking was measured using
the question, “How many days in the past 30 days have
you drank one or more drink?” Type of tobacco product
used was classified into “only cigarettes” and “e-ciga-
rettes with nicotine or HTPs (without cigarettes),” and
those who used both cigarettes and e-cigarettes with
nicotine or HTPs were classified as “dual use.”

Environmental characteristics
Environmental characteristics consist of pictorial
cigarette pack warning-recognition of health hazards and
secondhand smoking at home. Pictorial cigarette pack
warning-recognition of health hazards classified the re-
sponses to the question, “Do you think smoking is bad
for you after looking at the warning images on the
cigarette packs?” Secondhand smoking at home used the
question, “How many days have you breathed smoke
from cigarettes someone else smoked inside your home
in the past seven days?”

Attempts to quit using tobacco
Attempts to quit using tobacco were recorded as “Yes”
or “No” responses to the question, “Have you tried to
quit using tobacco (i.e., cigarette, e-cigarette with nico-
tine, HTPs) used in the past 12 months?”

Data analysis method
The data analysis was conducted using the IBM SPSS/
WIN 26.0 program. As the sample from the Youth
Health Behavior Survey was extracted under the com-
plex sampling design, calculations were done in consid-
eration of stratification variables, cluster variables,
weighting, and finite population correction. The data
were analyzed using the complex sampling method
module. Descriptive statistics and cross-tabulation ana-
lysis were utilized to confirm the distribution of variables
in the participants’ general characteristics; psychological,
physical, behavioral, and environmental domains; and at-
tempts to quit using tobacco, and calculated unweighted
frequency and weighted percentage. Through univariate
logistic regression analysis, the relationship between

independent variables and attempts to quit using to-
bacco was determined, and variables were identified to
include in multivariable analyses. Multivariable logistic
regression analysis was performed to identify factors that
influence attempts to quit using tobacco, and 95% confi-
dence interval (CI) and the adjusted odds ratio (AOR)
were calculated.

Results
Participant characteristics
In terms of general participant characteristics, 73.0% of
the participants were male, and 76.4% were high school
students. Economic status was described by 44.5% as
“middle,” and 50.5% of the participants had “low”
academic performance. In terms of the psychological
characteristics, 48.5% of the participants responded
“High” for perceived stress. In the past 12 months, 42.7%
had experienced depressive feelings, and 23.6% consid-
ered suicide. Sleep time was reported by 55.7% of the
participants as being insufficient to recover from fatigue,
and 67.8% responded that they were in good health.
Body shape perception was described by 37.3% partici-
pants as being “Fat.” In terms of physical characteristics,
10.8% of the subjects were diagnosed with asthma, 35.0%
were diagnosed with allergic rhinitis, and 22.3% were di-
agnosed with atopic dermatitis. With regard to weight,
19.8% of the participants were obese, and 22.9% had ex-
perience with halitosis. In terms of behavioral character-
istics, 49.8% of the participants reported that they
regularly participated in sports teams, and 41.3% en-
gaged in vigorous physical activity for 3 days or more
per week. In the past 30 days, 33.2% had attempted to
lose weight, and 67.7% of the participants were currently
consuming alcohol. In terms of the type of tobacco
product used, 46.3% of the participants used “only
cigarettes,” 45.2% reported “dual use,” and 8.5% re-
ported using “e-cigarette with nicotine or HTPs”
(without cigarettes). In our study, 0.7% (n = 25) of
participants reported only using e-cigarette with nico-
tine, and 0.4% (n = 15) were HTPs-only users. Most
of the e-cigarette users also reported using HTPs. In
terms of environmental characteristics, 85.0% of the
participants perceived smoking to be unhealthy by
seeing the pictorial warnings on the cigarette packs,
and 43.6% experienced secondhand smoking at home
in the past 7 days (Table 1).

Differences in rates of attempts to quit using tobacco by
related factors in adolescent tobacco users
The rate of attempts to quit using tobacco across all par-
ticipants was 68.2%. The results of the cross-tabulation
analysis and the univariate logistic regression are shown
in Table 2. A univariate logistic regression analysis was
used to determine the association of each factor with the
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Table 1 Sample characteristics (N = 4028)

Categories Variables Subcategories Total

nb %c

General characteristics Gender Male 2889 73.0

Female 1139 27.0

School type Middle school 1034 23.6

High school 2994 76.4

Economic status High 1460 36.5

Middle 1752 44.5

Low 816 19.0

Academic performance High 1034 25.5

Middle 968 24.0

Low 2026 50.5

Psychological dimensions Perceived stress High 1955 48.5

Low 2073 51.5

Depressive feelings Yes 1751 42.7

No 2277 57.3

Suicidal ideation Yes 976 23.6

No 3052 76.4

Sleep satisfaction Enough 610 15.0

Fair 1192 29.3

Not enough 2226 55.7

Subjective health status Healthy 2715 67.8

Fair 906 22.2

Unhealthy 407 10.0

Body shape perception Skinny 1109 28.0

Normal 1396 34.7

Fat 1523 37.3

Physical dimensions Asthma Yes 426 10.8

No 3602 89.2

Allergic rhinitis Yes 1416 35.0

No 2612 65.0

Atopic dermatitis Yes 905 22.3

No 3123 77.7

Obesity Yes 743 19.8

No 3015 80.2

Experiences of halitosis Yes 944 22.9

No 3084 77.1

Behavioral dimensions Participation in sports activities Yes 2050 49.8

No 1978 50.2

Vigorous physical activity (≥ 3 days/week) Yes 1664 41.3

No 2364 58.7

Weight loss attempt Yes 1345 33.2

No 2683 66.8

Current drinking Yes 2719 67.7

No 1309 32.3
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attempts to quit using tobacco. As a result of the ana-
lysis, “high” academic performance (OR = 0.75; 95% CI
0.0.64–0.89), low stress perception (OR = 1.19; 95% CI
1.03–1.38), asthma (OR = 0.77; 95% CI 0.63–0.94), obes-
ity (OR = 1.27; 95% CI 1.07–1.50), participating in sports
activities (OR = 1.24; 95% CI 1.08–1.42), practicing vig-
orous physical activity (OR = 1.25; 95% CI 1.10–1.43),
only cigarette use (OR = 1.62; 95% CI 1.29–2.04), dual
use of cigarettes and e-cigarettes or HTPs (OR = 1.59;
95% CI 1.26–2.00), recognizing smoking is unhealthy
from the warnings on the cigarette packs (OR = 1.93;
95% CI 1.60–2.34), and no experience of secondhand
smoke at home (OR = 1.25; 95% CI 1.10–1.44) were sig-
nificantly associated with attempts to quit using tobacco.

Factors influencing attempts to quit using tobacco in
adolescent tobacco users
Multivariable logistic regression analysis was performed
by entering significant association variables in univariate
analysis (Table 3). As a result of the analysis, participat-
ing in sports activities (AOR = 1.20; 95% CI 1.01–1.41),
practicing vigorous physical activity (AOR = 1.24; 95%
CI 1.06–1.46), only cigarette use (AOR = 1.65; 95% CI
1.24–2.21), the dual use of cigarettes and e-cigarettes or
HTPs (AOR = 1.62; 95% CI 1.22–2.15), recognizing
smoking is unhealthy from the pictorial warnings on the
cigarette packs (AOR = 1.91; 95% CI 1.56–2.36), and no
experience of secondhand smoke at home (AOR = 1.18;
95% CI 1.01–1.38) were significantly associated with at-
tempts to quit using tobacco.

Discussion
Adolescent tobacco users are at a significant risk of
becoming subsequent tobacco users [28]. In addition,
tobacco may be a gateway to substance abuse,

depression, and other problematic behaviors [5, 29].
Therefore, the control of tobacco is especially important
for adolescents.
This study has confirmed factors across multiple di-

mensions relating to attempts to quit using tobacco in
Korean adolescents. The study found that the rate of at-
tempts to quit in adolescent tobacco users was 68.2%.
These results represent a 3.3% drop from 71.3% in 2018
[7]. A recent study of 3.3 million American adolescents
also indicated that only 57.5% of adolescent tobacco
users had attempted to quit using tobacco [30].
In the past 10 years, the rate of adolescent tobacco use

in Korea dropped significantly, from 12.1% in 2010 to
6.7% in 2019 [31]. This decline corresponds to efforts in
preventing adolescent tobacco use, which have taken
place since 2010. Several tobacco-cessation policies and
stronger regulations on tobacco use were put in place,
such as strengthening tobacco-cessation education in
schools, expanding no-tobacco-use zones, raising to-
bacco prices, and placing warning images on cigarette
packs [32]. While the rate of adolescent tobacco use has
decreased, the rate of quit attempts in adolescent to-
bacco users appear to be similar to, or lower than, the
rates seen in existing studies [9]. This may be related to
levels of nicotine dependence throughout the period of
tobacco use [33].
This study has classified the factors influencing

tobacco-use quit attempts in adolescent tobacco users
into physical, psychological, behavioral, and environmen-
tal dimensions for analysis and found that behavioral
and environmental dimensions effected significant re-
sults. Specifically, the influencing factors of behavioral
dimensions were sports team participation, vigorous
physical activity, and the type of tobacco product used;
the factors in the environmental domain were warning

Table 1 Sample characteristics (N = 4028) (Continued)

Categories Variables Subcategories Total

nb %c

Type of tobacco product used Only cigarettes 1903 46.3

E-cigarettes with nicotine or
HTPs (without cigarettes)

335 8.5

(Only e-cigarettes with nicotine) 25 0.7

(Only HTPs) 15 0.4

Dual use 1790 45.2

Environmental dimensions Pictorial cigarette pack warnings recognized
for health hazardsa

Yes 3071 85.0

No 526 15.0

Secondhand smoking at home (≥1 day/week) Yes 1778 43.6

No 2250 56.4

HTPs heated tobacco products, Dual use cigarettes and e-cigarettes with nicotine or HTPs
aMissing data were not included
bUnweighted number
cWeighted percent
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Table 2 Differences in attempts to quit using tobacco by related factors in adolescent tobacco users

Categories Variables Subcategories Attempts to quit using
tobacco

Univariate logistic
regression

Yes

nb %c OR (95% CI) p

General characteristics Total 2749 68.2

Gender Male 2003 69.1 1.16 (0.99–1.36) .054

Female 746 65.8 Reference

School type Middle school 718 70.0 1.12 (0.95–1.32) .179

High school 2031 67.6 Reference

Economic status High 975 66.6 0.96 (0.81–1.15) .676

Middle 1226 69.8 1.11 (0.93–1.32) .231

Low 548 67.5 Reference

Academic performance High 660 64.1 0.75 (0.64–0.89) .001

Middle 672 68.0 0.90 (0.74–1.08) .247

Low 1417 70.4 Reference

Psychological dimensions Perceived stress High 1294 66.2 Reference

Low 1455 70.1 1.19 (1.03–1.38) .018

Depressive feelings Yes 1194 68.4 Reference

No 1555 68.0 0.98 (0.86–1.12) .775

Suicidal ideation Yes 639 66.1 Reference

No 2110 68.8 1.13 (0.95–1.35) .169

Sleep satisfaction Enough 404 68.1 1.05(0.84–1.30) .688

Fair 845 70.4 1.17 (0.99–1.37) .055

Not enough 1500 67.1 Reference

Subjective health status Healthy 1876 68.8 1.22 (0.98–1.52) .073

Fair 616 68.0 1.18 (0.91–1.52) .213

Unhealthy 257 64.4 Reference

Body shape perceptiona Skinny 767 68.9 1.12 (0.96–1.31) .164

Normal 964 69.5 1.15 (0.99–1.34) .069

Fat 1018 66.5 Reference

Physical dimensions Asthma Yes 270 62.9 0.77 (0.63–0.94) .009

No 2479 68.8 Reference

Allergic rhinitis Yes 957 66.7 0.90 (0.77–1.04) .960

No 1792 69.0 Reference

Atopic dermatitis Yes 601 66.6 0.91 (0.77–1.07) .246

No 2148 68.7 Reference

Obesity Yes 486 64.9 Reference

No 2109 70.1 1.27 (1.07–1.50) .007

Experiences of halitosis Yes 647 69.2 1.06 (0.91–1.24) .454

No 2102 67.9 Reference

Behavioral dimensions Participation in sports activities Yes 1441 70.5 1.24 (1.08–1.42) .002

No 1308 65.9 Reference

Vigorous physical activity
(≥ 3 days/week)

Yes 1178 71.0 1.25 (1.10–1.43) .001

No 1571 66.2 Reference

Weight loss attempt Yes 932 69.4 1.09 (0.94–1.27) .257

No 1817 67.6 Reference
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images on cigarette packs and experience of secondhand
smoking at home.
Adolescent tobacco users who participated in sports

teams and engaged in vigorous physical exercise were
more likely to attempt to quit using tobacco compared
to their peers who did not. This is in line with the re-
sults of existing studies that indicated physical activity is
related to tobacco-use quit attempts [9]. Existing studies
have found that levels of stress and depression were
higher in adolescent tobacco users compared to non-
tobacco users. This was generally caused by the burden
of academics and the lack of coping abilities required to
deal with stress [34]. Particularly, Korean adolescents are
choosing tobacco use as a method to relieve stress [4],
as well as to associate with their peer groups [13].
Therefore, appropriate interventions are needed at the
school and at the regional community level to relieve the
stress faced by adolescents. Physical activity in adoles-
cents has a positive influence on their mental health
[35]. Therefore, in addition to strengthening tobacco-
cessation education, it is necessary to provide adoles-
cents the opportunities to form groups and participate
in various sports activities or other areas of interest.
In this study, the adolescents who used e-cigarettes or

HTPs (without cigarettes) had lower rates of tobacco-
use quit attempts compared to those using cigarettes.
According to recent reports, e-cigarettes or HTP users
are often used as smoking aids because of the perception
that e-cigarettes or HTPs are not as harmful to health as
cigarettes, do not smell, and are convenient for smoking
freely at school and home [13, 36]. Adolescent tobacco
users may try e-cigarettes or HTPs as a tobacco-use ces-
sation aid; however, they fail to quit and end up becom-
ing dual users [13]. Similarly, the number of adolescent

dual users have increased overseas [37], underscoring
the need to review the use of e-cigarettes and HTPs. Re-
cent research has suggested the negative health effects of
e-cigarettes [36, 38], indicating the need to clearly
understand the conflicting evaluations on the effects of
e-cigarettes and HTPs. In addition, the diversity of e-
cigarette and HTPs is making consensus or regulation of
these products difficult. In the future, it will be necessary
to specifically examine administrative regulations on the
production and sale of e-cigarettes and HTPs based on
medical evidence. These efforts may help prevent and
reduce tobacco use by adolescents.
The recognition of health hazards via warning images

on cigarette packs appears to be the most significant fac-
tor in tobacco-use quit attempts in adolescent tobacco
users. These have been found to have a positive influ-
ence helping adolescents understand the risks of using
tobacco [39]. Additionally, viewing health warning signs
typically induces health behavior; thus, emphasizing
these warning signs as much as possible is of utmost im-
portance [40]. The warning images on cigarette packs
have also been found to be more effective for adolescent
non-tobacco users compared to tobacco users [32] and
may be effective in encouraging tobacco-use prevention
in adolescents. As the age of tobacco users continues to
decrease in adolescents, it is also necessary to develop
more effective warning images and messages that target
this age group.
In this study, adolescents who experienced second-

hand smoke at home had fewer tobacco-use quit at-
tempts compared to those who had not experienced
secondhand smoke at home. Adolescents are more likely
to smoke if a member of their family smokes and are
more likely to adopt an accepting attitude toward

Table 2 Differences in attempts to quit using tobacco by related factors in adolescent tobacco users (Continued)

Categories Variables Subcategories Attempts to quit using
tobacco

Univariate logistic
regression

Yes

nb %c OR (95% CI) p

Current drinking Yes 1854 67.8 Reference

No 895 69.1 1.06 (0.91–1.24) .440

Type of tobacco product used Only cigarettes 1323 69.3 1.62 (1.29–2.04) < .001

E-cigarettes with nicotine
or HTPs (without cigarettes)

191 58.3 Reference

Dual use 1235 68.9 1.59 (1.26–2.00) < .001

Environmental dimensions Pictorial cigarette pack warnings
(perceived smoking as unhealthy)a

Yes 2229 72.9 1.93 (1.60–2.34) < .001

No 307 58.1 Reference

Secondhand smoking at home
(≥ 1 day/week)a

Yes 1163 65.4 Reference

No 1586 70.4 1.25 (1.10–1.44) .001

Dual use cigarettes and e-cigarettes with nicotine or HTPs, OR odds ratio, CI confidence interval, HTPs heated tobacco products
aMissing data were not included
bUnweighted number
cWeighted percent

Kang et al. Environmental Health and Preventive Medicine           (2020) 25:71 Page 7 of 10



smoking [41]. Exposure to secondhand smoking at home
has been found to influence asthma, depression, and
perceived stress in adolescents, which should act as a
warning against smoking at home by adult smokers [42].
Furthermore, exposure to secondhand smoking at home
is associated with female and younger adolescents, as
they tend to spend more time at home compared to
older, male adolescents, making them more exposed to
secondhand smoke when there is a smoker in their fam-
ily [9]. Therefore, family members quitting smoking is
necessary to prevent adolescents from using tobacco and
for adolescent tobacco users to try to quit using tobacco.
Our research has several limitations. First, there was

no information on the individual duration of tobacco-
use quit attempts, as this was not included in the raw
datasets. Therefore, we were unable to evaluate the rela-
tionship between factors influencing tobacco-use quit at-
tempts in adolescent tobacco users and the periods of
successful tobacco cessation. Second, cigarette smokers,
e-cigarette users, and HTP users were classified into one
tobacco user group. Some people can use an e-cigarette
to quit smoking. However, according to the results of
previous studies in Korea, adolescents who use e-
cigarettes showed a pattern of smoking more frequently

and using more cigarettes [9]. In addition, when HTPs
were used, the purpose of the use was not smoking;
there were many cases where it was used as a substitute
for smoking [36]. In our study, the number of exclusive
e-cigarette users was considerably small, and most of the
e-cigarette users were also using HTPs. Finally, it was
not possible to clearly determine whether the e-cigarette
users may be a group that previously used tobacco. It is
necessary to investigate the purpose of e-cigarette use
when collecting data from The Youth Health Behavior
Surveys conducted in the future.
Despite these potential limitations, this study utilized

national statistical data that represent the health behav-
iors of Korean adolescents to explore various aspects of
the factors influencing tobacco-use quit attempts. As
highlighted in existing literature, adolescent tobacco
users need to be continuously monitored and provided
with appropriate interventions.
However, most tobacco-cessation policies for adoles-

cents that are currently implemented by the Korean gov-
ernment are mainly regulatory policies [43]. This study
confirmed that, although regulatory and deterrence pol-
icies related to the environmental dimension were show-
ing an effect, adolescents’ healthy behavior, such as

Table 3 Factors influencing attempts to quit using tobacco in adolescent tobacco users

Categories Variables Subcategories AOR (95% CI)a p

General characteristics Academic performance High 0.87 (0.72–1.06) .171

Middle 0.85 (0.69–1.04) .112

Low Reference

Psychological dimension Perceived stress High Reference

Low 1.12 (0.94–1.32) .197

Physical dimensions Asthma Yes 1.25 (0.98–1.59) .076

No Reference

Obesity Yes Reference .164

No 1.15 (0.95–1.39)

Behavioral dimensions Participation in sports activities Yes 1.20 (1.01–1.41) .032

No Reference

Vigorous physical activity (≥ 3 days/week) Yes 1.24 (1.06–1.46) .009

No Reference

Type of tobacco product used Only cigarettes 1.65 (1.24–2.21) .001

E-cigarettes with nicotine or
HTPs (without cigarettes)

Reference

Dual use 1.62 (1.22–2.15) .001

Environmental dimensions Pictorial cigarette pack warnings
(perceived smoking as unhealthy)

Yes 1.91 (1.56–2.36) < .001

No Reference

Secondhand smoking at home (≥ 1 day/week) Yes Reference .035

No 1.18 (1.01–1.38)

CI confidence interval, AOR adjusted odds ratio
aNagelkerke R2 = .035, Cox and Snell R2 = .024; adjusted for academic performance, perceived stress, asthma, obesity, participation in sports activities, vigorous
physical activity (≥ 3 days/week), type of tobacco product used, pictorial cigarette pack warnings being used to recognize cigarettes as unhealthy, secondhand
smoking at home (≥ 1 days/week)
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participation in sports activities and vigorous physical
activities, was also an important factor influencing at-
tempts to quit using tobacco. Therefore, it is urgent to
develop specific policies encouraging individual healthy
behaviors to promote Korean adolescent tobacco users’
attempts to quit tobacco.
As adolescents have been using tobacco for shorter pe-

riods compared to adult tobacco users, they have lower
levels of nicotine dependence [33], which may increase
the likelihood of successful cessation of tobacco use.
Schools and communities must provide various physical
activity programs in addition to tobacco-cessation edu-
cation, which can help develop an environment where
adolescent tobacco users can escape the temptation of
using tobacco. As government support and policy can
influence tobacco-use cessation in adolescents, it is ne-
cessary to develop clear tobacco-cessation policies (i.e.,
clear agreement and regulation over the diverse range of
e-cigarette products) and content that can induce at-
tempts to quit among adolescent tobacco users.

Conclusion
This study identified factors relating to attempts to quit
using tobacco in Korean adolescent tobacco users in
multiple dimensions. We analyzed the data of 4028 ado-
lescent tobacco users found in the 2019 Korea Youth
Health Behavior Survey in terms of physical, psycho-
logical, behavioral, and environmental dimensions. We
confirmed that Korean adolescent tobacco users’ at-
tempts to quit using tobacco are related to behavioral
and environmental dimensions. This study is meaningful
in that it has provided evidence-based results for the
practical application of tobacco-cessation policy for ado-
lescents in Korea.
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