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Tobacco Induced Diseases

Association between type of smoking and smoking cessation
plans in Korean adults: A nationwide cross-sectional study

Kitae Park™ Dan Bi Kim*** Jae Yong Shin**, Chung-Mo Nam?*, Eun-Cheol Park**

ABSTRACT

INTRODUCTION Amid the changing tobacco product landscape, the effects of
e-cigarettes on smoking cessation remain unclear. This study aims to examine
the relationship between different types of smoking (conventional cigarettes,
e-cigarettes, and dual use) and smoking cessation plans among adult smokers.
METHODS A representative national dataset analysis of KHANES data (2018-2022)
was conducted on 1475 current smokers. Current smokers were defined as those
who had smoked more than five packs (100 cigarettes) of cigarettes in their
lifetime and had smoked in the past 30 days, and type of smoking was classified
as conventional cigarette, e-cigarette, or dual use. Smoking cessation plan was
classified as ‘yes’ for smokers who intended to quit within one or six months, and
‘no’ for those with no plans to quit. Multivariable logistic regression analysis was
used to examine the association between smoking type and smoking cessation
plans, adjusting for potential confounders.

RESULTS A total of 26.0% of male smokers and 30.7% of female smokers had a
smoking cessation plan. Compared with conventional cigarette users, e-cigarette
users were less likely to have a smoking cessation plan (Male: AOR=0.52; CI:
0.29-0.91; Female: AOR=0.56; CI: 0.16-1.93). The results indicated no statistical
significance in female e-cigarette users. In males, e-cigarette users smoking over
20 packs/year were less likely to have smoking cessation plans (AOR=0.11; 95%
CI: 0.03-0.58).

concLusions E-cigarette use may have a negative impact on smoking cessation plans
in male smokers. The results suggest the importance of public health efforts to
provide accurate information and interventions related to e-cigarettes.
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INTRODUCTION

Smoking is the leading cause of premature death and a major preventable
one'?. Tobacco contains over 7000 toxic chemicals and generates more than 70
carcinogens, which are inhaled through the respiratory tract. These substances
can lead to lung cancer, heart disease, chronic lung disease, and other cancers®”.
According to estimates by the World Health Organization (WHO) in 2023, tobacco
use is responsible for the deaths of 8 million people each year®’.

To combat the dangers of smoking, WHO member states adopted the WHO
Framework Convention on Tobacco Control (WHO FCTC) in 2003®. Since signing
the WHO Framework Convention on Tobacco Control (FCTC) in 2003 and
ratifying it in 2005, South Korea has progressively strengthened tobacco control
policies’. In Korea, comprehensive tobacco control measures were established by
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enacting the National Health Promotion Act in 1995,
which raised cigarette prices, introduced graphic health
warnings on cigarette packages, and provided support
for smoking cessation treatments. Subsequently, the
country significantly increased the budget for smoking
cessation promotion and campaigns.

This has led to increased public interest and
demand for reducing the harm caused by tobacco
(harm reduction). The tobacco industry claims that
e-cigarettes contain 95% less harmful substances
than conventional cigarettes, so people should use
e-cigarettes. The primary purpose of the tobacco
industry’s claim is to protect its interests from various
tobacco control policies rather than the health of the
people'®. As one of the means to overcome this crisis,
the tobacco industry has developed ‘less harmful’
nicotine-containing products and has been marketing
them through various channels, such as articles and
social network services, as having reduced health
risks''. According to the Korea Disease Control and
Prevention Agency, the current smoking rate of
conventional cigarettes decreased by 1.3% from 37.4%
in 2019 to 36.1% in 2023, but the current use rate of
electronic cigarettes increased by 4.8% from 9.4% in
2019 to 14.2% in 2023,

However, increasing evidence highlights the
potential harms of e-cigarettes. Prior studies have
demonstrated adverse health effects of e-cigarettes,
including respiratory irritation, increased heart rate,
blood pressure, and lung function, which are similar
in direction to the effects of traditional smoking'*'*.
This is because the aerosol produced by e-cigarettes
contains harmful substances such as formaldehyde,
acetaldehyde, and other toxic chemicals that have
been linked to respiratory and cardiovascular diseases.
Such findings raise critical concerns about the role of
e-cigarettes in smoking cessation. While they are often
marketed as safer alternatives or cessation tools, their
harmful effects may paradoxically discourage smokers
from pursuing or sustaining smoking cessation efforts.
Moreover, the addictive properties of nicotine in
e-cigarettes could undermine the motivation to
quit entirely, creating a dependence on e-cigarettes
instead'®. Therefore, it is essential to examine how
e-cigarette use influences smoking cessation plans,
particularly in the context of their dual role as both
perceived aids and potential barriers to quitting.

Tobacco Induced Diseases

This study aimed to systematically analyze the
association between different types of smoking
(cigarettes, e-cigarettes, dual use) and smoking
cessation plans using representative data from the
Korean population. Although e-cigarettes have
demonstrated some potential as a smoking cessation
tool, the effects of complex factors such as smoking
quantity and dual use on smoking cessation behavior
and plans, have not been identified. Therefore, this
study aimed to evaluate the effects of e-cigarettes
and dual use on smoking cessation plans compared
to cigarette users.

METHODS

Study population

A secondary dataset analysis was conducted using the
Korea National Health and Nutrition Examination
Survey (KNHANES), a nationwide cross-sectional
survey conducted annually by the Korea Centers
for Disease Control and Prevention (KCDC)'. The
survey targets a new sample of approximately 10000
individuals aged 1 year and older. The sampling
strategy follows a probability design that is both
multi-stage and clustered. KHANES data examined
specific lifestyle factors, such as smoking, alcohol
consumption, physical activity, and dietary habits'’.
The ethics approval for the KNHANES was waived
by the KCDC Institutional Review Board under the
Bioethics and Safety Act and opened to the public
in 2018. Our analysis focused on the KNHANES
(2018-2022), which provides the most recent data
on smoking patterns.

Of the 11162 adults aged 19 years and older who
participated in KNHANES (2018-2022), data on
never-smoking adults (n=9613) were excluded from
our analysis. We excluded adults who did not respond
to the survey (n=74). Therefore, our study included
1475 adults (males: 1214, females: 261).

Type of smoking

Participants were current smokers. The survey asked
participants whether they had smoked more than 100
cigarettes (5 packs) in their lifetime, and those who
answered ‘yes’ were defined as current smokers'. In our
study, the independent variable was the type of smoking,
which was categorized into three groups: conventional
cigarette (CC), electronic cigarette (EC), and dual use.
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Participants who answered ‘yes’ to either ‘Have you
ever smoked regular cigarettes?” or ‘Have you ever
inhaled electronic cigarettes?’, were asked the follow-up
question, ‘Have you smoked regular/electronic cigarettes
in the past 30 days?’. Participants were classified as ‘CC
users’ or ‘EC users’. Those who answered ‘yes’ to both
were also classified as ‘Dual users’.

Smoking cessation plan

The dependent variable was the smoking cessation
plan. We categorized smoking cessation plans based
on the Transtheoretical Model'. The stages of this
model are pre-consideration (no plan to quit smoking
within 6 months), consideration (planning to quit
smoking within 6 months), preparation (planning to
quit smoking within 1 month), action (continuation
period after quit attempt is less than 6 months), and
maintenance (continuation period of quitting smoking
is 6 months or more)*. We classified participants who
answered, ‘I plan to quit smoking within one month’
or ‘I plan to quit smoking within six months’ as
‘planning to quit smoking’ and those who answered,
‘I plan to quit smoking someday, but not within six
months’ or ‘T have no plans to quit smoking’, as ‘not
planning to quit smoking’.

Covariates

We considered the following sociodemographic
characteristics: sex (male, female), age (19-29, 30-39,
40-49, =50 years), marital status (living with spouse,
single, or widow), education level (high school or
lower, college or higher), household income (low,
middle low, middle high, high), residence (urban,
rural), and occupational categories (white, pink, blue,
unemployed), and survey year (2018, 2019, 2020,
2021, 2022). Health-related behaviors were assessed
as physical activity (yes, no), body mass index (BMI)
(normal, underweight, obese), alcohol intake (yes,
no), age started to smoke (<19, =19 years), and stress

(yes, no).

Statistical analysis

We compared the differences in general characteristics
according to the smoking cessation plan using ¥* tests.
We analyzed the association between smoking type
and smoking cessation plans using multivariable
logistic regression to estimate adjusted odds ratios
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(AORs) and 95% Cls. We stratified by socioeconomic
status (education level, household income, and
occupational category) and used multivariable logistic
regression models to examine changes in associations.
Multivariable models were adjusted for potential
confounders, including age, marital status, education
level, household income, residence, occupational
categories, physical activity, BMI, alcohol intake,
age started smoking, stress levels, and survey year.
Subgroup analyses were also performed, stratified
by packs/year. We performed multinomial logistic
regression, categorizing the duration of smoking
cessation into three (no: >6 months; contemplation:
1-6 months; preparation: <1 month). All analyses
were performed using SAS version 9.4 (SAS Institute,
Inc., Cary, NG, USA), and all statistical tests were
2-sided with a significance threshold of p<0.05.

RESULTS

Table 1 presents the general characteristics of the
study population, stratified by sex, using X* tests. Of
the 1475 participants, 316 (26.0%) male smokers
and 80 (30.7%) female smokers reported having a
smoking cessation plan. Among male smokers, 739
(60.9%) were CC users, 147 (12.1%) were EC users,
and 328 (27.0%) were dual users. Similarly, among
female smokers, 161 (61.7%) were CC users, 24
(9.2%) were EC users, and 76 (29.1%) were dual
users (Table 1).

Table 2 presents the results of the multivariate
logistic regression analysis conducted to examine the
association between the type of smoking and smoking
cessation plan. EC user was positively associated
lower likelihood of reporting smoking cessation plans
compared with CC users (Male: AOR=0.52; 95% CI:
0.29-0.91; Female: AOR=0.56; 95% CI: 0.16-1.93).

Table 3 shows the results of subgroup analyses
stratified by socioeconomic status for smoking
cessation plans. Among male, EC users with an
education level of college or higher (AOR=0.36;
95% CI: 0.17-0.78), middle-low household income
(AOR=0.13; 95% CI: 0.02-0.67), and blue-collar
occupation (AOR=0.16; 95% CI: 0.03-0.72) were less
likely to plan to quit compared with a CC user.

To further examine the impact of smoking history
in packs/year on smoking cessation plans, we
performed subgroup analyses. Overall, a smoking
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Table 1. General characteristics of the study population in 2018-2022 KNHANES (N=1475)

Type of smoking
Conventional cigarettes
E-cigarettes

Dual use

Age (years)

19-29

30-39

40-49

>50

Marital status
Living with spouse
Single/widow
Education level
High school or lower
College or higher
Household income
Low

Middle low

Middle high

High

Residence

Urban

Rural
Occupational categories
White-collar
Pink-collar
Blue-collar
Unemployed
Physical activity
Yes

No

Body mass index
Normal
Underweight
Obese

Alcohol intake
Yes

No

739
147
328

370
341
269
234

609
605

636
578

98
280
377
459

580
634

420
222
347
225

418
796

608
33
573

976
238

60.9
12.1
27.0

6.4
510
4.6
4.0

10.5
10.4

1063
847

1.7
4.8
6.5
79

10.0
10.9

7.2
3.8
6.0
3.9

7.2
13.7

10.5
0.6
919

16.8
4.1

542
123
233

270
265
192
17

441
457

477
421

74
200
283
341

429
469

297
175
265
161

306
592

454
24
420

720
178

733
83.7
71.0

73.0
77.7
na
73.1

72.4
VS5

75.0
72.8

75.5
.4
75.1
743

74.0
74.0

70.7
78.8
76.4
71.6

73.2
74.4

74.7
72.7
733

73.8
74.8

197
24
95

100
76
77
63

168
148

159
157

24
80
94

18

151
165

123
47
82

64

12
204

154

153

256
60

26.7
16.3
29.0

27.0
223
28.6
26.9

27.6
24.5

25.0
27.2

24.5
28.6
24.9
25.7

26.0
26.0

29.3
21.2
23.6
28.4

26.8
25.6

25.3
27.3
26.7

26.2
252

0.0122

0.2946

0.2401

0.4283

0.7244

1.0000

0.0802

0.7105

0.8539

0.8111
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161
24
76

123
79
40
19

96
165

172
89

35
84
82
60

132
129

79
76
25
81

49
212

173
25
63

197
64

61.7
9.2
29.1

47.1
30.3
15.3

73

36.8
63.2

65.9
34.1

13.4
322
31.4
23.0

50.6
494

303
29.1

9.6
31.0

18.8
81.2

66.3
9.6
241

/555
24.5

104
18
59

80
59
26
16

68
13

122
59

25
61
52
43

86
95

55
55
18
53

38
143

16
21
44

137
44
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64.6
75.0
77.6

65.0
74.7
65.0
84.2

70.8
68.5

70.9
66.3

.4
72.6
63.4
n.7

65.2
73.6

69.6
72.4
72.0
65.4

77.6
67.5

67.1
84.0
69.8

69.5
68.8

17

43

20
14

28

52

50

30

23
30
17

46
34

24

28

n
69

57

19

60
20

354
25.0
224

35.0
253
35.0
15.8

29.2
31.5

29.1
33.7

28.6
27.4
36.6
28.3

34.8
26.4

30.4
27.6
28.0
34.6

224
325

329
16.0
30.2

30.5
313

0.1041

0.2157

0.7967

0.5295

0.5716

0.1759

0.8022

0.2263

0.2275

1.0000

Continued
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Table 1. continued

Characteristics

Age started smoking
<19

>19

Stress

Yes

No

Year of survey
2018

2019

2020

2021

2022

671
543

429
785

31
285
233
209
176

11.6
9.4

74

13.5

5.4
4.9
4.0
3.6
3.0

508
390

315
583

223
199
174
164
138

75.7 163
71.8 153
734 114
743 202
.7 88
69.8 86
747 59
785 45
784 38

Smoking cessation plan

243
28.2

0.8020

26.6
25.7

0.1148

28.3
30.2
25.3
215
21.6

139
122

67
49
55
50
40

51.0
49.0

53.3
46.7

25.7
18.8
211
19.2
(153

103
78

44
35
38
37
27

Female

72.2
66.4

741
63.9

65.7
n4a
69.1
740
67.5

37
43

36
44

23
14
17
13
13

27.8
33.6

259
36.1

343
28.6
309
26.0
325

Tobacco Induced Diseases

0.1004

0.5243

Table 2. Results of multiple logistic regression of smoking status and smoking cessation plan by gender, among
smokers in 2018-2022 KNHANES (N=1475)

AOR (95% CI)
1

Variables

Conventional cigarette user (ref)

E-cigarette user
Dual user

AOR (95% CI)

0.52 (0.29-0.91)
1.02 (0.73-1.41)

0.56 (0.16-1.93)
0.47 (0.22-1.01)

AOR: adjusted odds ratio; adjusted for age, marital status, education level, household income, residence, occupational categories, physical activity, BMI, alcohol intake, age
started smoking, stress levels, and survey year.

Table 3. Results of smoking status and smoking cessation plan by gender, stratified by socioeconomic status,

ual user

95% CI

in 2018-2022 KNHANES (N=1475)

Variables

Education level
High school or lower
College or higher
Household income
Low

Middle low

Middle high

High

(06}
user

0.85
0.36

0.44
0.13
0.58
0.52

Male

C user
95% CI

0.35-2.04
0.17-0.78

0.02-8.86
0.02-0.67
0.23-1.43
0.21-1.33

Tob. Induc. Dis. 2025;23(February):21
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1.30
0.91

0.96
1.39
0.79
091

E Dual user (00 EC user
user
%% Cl_| | a0r | 9svec

0.80-2.11
0.57-1.45

0.29-3.12
0.71-2.71
0.43-1.46
0.52-1.58

5

= | = | = | =

0.43
0.45

0.17

Female

0.08-2.29
0.05-3.95

0.01-3.94

D

0.41
0.48

1.96
0.1

0.16-1.07
0.11-2.01

0.37-10.24
0.02-0.46

Continued
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Table 3. continued

Occupational categories

White-collar 1 0.47 0.22-1.02 0.90
Pink-collar 1 0.15 0.01-1.30 1.05
Blue-collar 1 0.16 0.03-0.72 1.31
Unemployed 1 1.29 0.35-4.73 0.91

Tobacco Induced Diseases

0.51-1.57 1 0.44 0.07-2.59
0.46-2.41 1
0.69-2.48 1
0.41-2.00 1 0.50 0.10-2.41

CC: conventional cigarette. EC: e-cigarette. AOR: adjusted odds ratio; adjusted for age, marital status, education level, household income, residence, occupational categories,

physical activity, BMI, alcohol intake, age started smoking, stress levels, and survey year.

Table 4. Association between smoking status stratified by packs/year and smoking cessation plan by gender, in

2018-2022 KNHANES (N=1475)

CC user (ref.) 739 1
EC user (packs/year)

<20 114 0.65
>20 33 0.1
Dual user (packs/year)

<20 245 1.18
>20 83 0.63

161 1
0.36-1.20 24 0.56 0.18-1.79
0.03-0.58 0
0.81-1.73 74 0.47 0.21-1.1
0.35-1.14 2

CC: conventional cigarette. EC: e-cigarette. AOR: adjusted odds ratio; adjusted for age, marital status, education level, household income, residence, occupational categories,

physical activity, BMI, alcohol intake, age started smoking, stress levels, and survey year.

history of =20 packs/year was associated with a lower
likelihood of planning to quit in male smokers (EC
users: AOR=0.11; 95% CI: 0.03-0.58; Dual users:
AOR=0.63; 95% CI: 0.35-1.14) (Table 4).

DISCUSSION

E-cigarettes can cause potential harm, such as
encouraging the continued use of tobacco products
and normalizing smoking behavior. In this cross-
sectional study of a nationally representative sample
of Korean adults, we found that e-cigarette use in
male smokers was associated with a lower likelihood
of reporting smoking cessation plans. This finding
may reflect the influence of both past and current
smoking behaviors, suggesting that e-cigarettes may
undermine the intention to quit smoking. These
results align with previous studies indicating that
e-cigarette use could serve as a barrier to smoking

cessation, potentially due to the addictive nature of
nicotine and the reinforcement of smoking habits*'.
Our study demonstrated some differences
compared with previous studies on the effects of
e-cigarette use on plans to quit. First, we did not find
an association between dual smoking and smoking
cessation plans. Previous studies asserted that dual
smokers are associated with attempts to quit smoking
over the past year but not with smoking cessation
rates over the past 30 days®*. These discrepancies
may be due to differences in the definition of current
smokers and smoking cessation (smoking cessation
plans vs quit attempts) or variations in the study
design. Specifically, previous studies were conducted
on American populations and defined dual users
as those who use both combustible cigarettes and
smokeless tobacco products (e.g. moist snuff, dip,
spit, chew tobacco or snus). In contrast, our study
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defines dual users as individuals who use both
combustible cigarettes and electronic cigarettes.
Second, we found that being male was statistically
significantly associated with decreased e-cigarette
use and smoking cessation plans, whereas no such
association was observed for females. This result
may be due to the low number of female smokers.
We found a large difference in smoking between the
sexes, with 82.3% of the 1475 current smokers being
male and only 17.7% being female. Korea has been
reported to have the highest male smoking rate and
lowest female smoking rate among member countries
of the Organization for Economic Co-operation and
Development, which may be due to the negative
perception of female smoking in Korea. Thus, the
number of female smokers may be underestimated;
additional research is needed to accurately report on
female smoking®***.

In our subgroup analysis stratified by socioeconomic
status, we found that college or higher level of
education, low household income, and employment
were associated with a lower likelihood of reporting
smoking cessation plans among male e-cigarette users
compared to male conventional cigarette smokers.
These findings partially contradict the smoking
harm paradox that smokers from low socioeconomic
backgrounds experience disproportionate health
damage®. These discrepancies may be explained
by complex interactions between socioeconomic
factors and smoking behavior. For example, smokers
with higher level of education may not perceive
e-cigarettes as less harmful than cigarettes, and
thus may not embrace e-cigarettes as a means of
quitting®®. On the other hand, among smokers with
lower household income, e-cigarette use may have a
higher initial cost than cigarettes, which may reduce
motivation to quit if the immediate economic and
smoking cessation benefits are unclear*’. Due to their
work environments, employees may find e-cigarettes
a more practical option than conventional cigarettes.
E-cigarettes are often chosen as a convenient
alternative for continuing to smoke, especially in
places where smoking is restricted. This makes
e-cigarettes a preferred choice for smokers looking
to maintain their habit without violating workplace
policies rather than serving as a tool for quitting.

Although prior research identified a statistically

Tobacco Induced Diseases

significant difference in nicotine dependence based
on the time to first cigarette (TTFC), it did not clarify
which type of smoking exhibited the highest nicotine
dependence rate, as no clear trend toward an increase
or decrease in TTFC was observed. In contrast, our
study stratified the participants by packs/year and
examined the trend in nicotine dependence across
different strata, offering a more detailed analysis of the
association®®. Our study found that male e-cigarette
users with a past smoking history of >20 packs/year
were less likely to report plans to quit smoking. This
highlights the importance of considering smoking
history in cessation interventions for e-cigarette
users. This finding is similar to that of a previous
study reporting that prolonged use of e-cigarettes is
associated with smoking cessation difficulties.

The possible explanations for such difficulties
include, first, a higher nicotine dependence in
e-cigarette users with a smoking history of >20 packs/
year or more. These smokers may have attempted to
quit smoking multiple times in the past but failed
owing to nicotine addiction, which could make smoking
cessation plans more challenging. Second, smokers
may be influenced by favorable attitudes toward
e-cigarettes and low barriers to e-cigarette smoking in
private and smoke-free public settings®®. E-cigarette
users may gain greater social acceptance from non-
smokers who are averse to the smell of conventional
cigarettes, allowing them to use e-cigarettes more
freely in public places. For instance, in the US, more
than 60% of e-cigarette users, and approximately 27%
in the United Kingdom and Australia, have reported
smoking in smoke-free public spaces®**. However,
the amount of nicotine inhaled from e-cigarettes is
variable and unpredictable, necessitating a regulatory
system that takes into account the nicotine content and
ingredients of e-cigarettes®. Owing to data limitations,
we were unable to investigate the nicotine content
of e-cigarettes, but prior research has suggested that
high-nicotine e-cigarette use may actually stimulate
interest in cigarettes®.

Strengths and limitations

This study has methodological limitations that should
be considered when interpreting the results. First,
given the cross-sectional design of the study, we
could not clarify the association between e-cigarette
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use and smoking cessation. Additional longitudinal
studies are needed to verify this aspect. Second, self-
reports of smoking history in the female sample may
have been underestimated owing to social desirability
response bias. Similarly, while the sample reflects the
South Korean population, the findings may not be
fully generalizable to other countries or settings due
to differences in smoking behaviors, health policies,
and sociocultural factors. Third, despite adjusting for
various potential confounders in the multivariable
models, residual confounding may still exist due to
unmeasured or inadequately measured factors.

Nevertheless, this study has several strengths. First,
the use of nationally representative data increases the
generalizability to male smokers. Second, the analysis
of multiple subgroups by socioeconomic status,
smoking history, and duration of smoking cessation
may help in the formulation of specific and diverse
tobacco interventions.

CONCLUSIONS

This cross-sectional study found that e-cigarettes were
associated with lower smoking cessation intentions
compared to conventional cigarettes. Our findings
highlight the importance of continued public health
interventions regarding the harmful effects of tobacco
products.

REFERENCES

1. Centers for Disease Control and Prevention (CDC). Tobacco
use--United States, 1900-1999. MMWR Morb Mortal Wkly
Rep. 1999;48(43):986-993.

2. Kim SJ, Han KT, Lee SY, Chun SY, Park EC. Is secondhand
smoke associated with stress in smokers and non-smokers?
BMGC Public Health. 2015;15:1249. doi:10.1186/s12889-
015-2612-6

3. Borgerding M, Klus H. Analysis of complex mixtures —
Cigarette smoke. Exp ToxicolPathol. 2005;57(suppl 1):43-
73. do0i:10.1016/j.etp.2005.05.010

4. Arcavi L, Benowitz NL. Cigarette smoking and infection.
Arch Intern Med. 2004;164(20):2206-2216. doi:10.1001/
archinte.164.20.2206

5. Bilano V, Gilmour S, Moffiet T, et al. Global trends and
projections for tobacco use, 1990-2025: an analysis

of smoking indicators from the WHO Comprehensive
Information Systems for Tobacco Control. Lancet.
2015;385(9972):966-976. doi:10.1016/S0140-
6736(15)60264-1

6. Tobacco. WHO. July 31, 2023. Accessed December 23,
2024. https://www.who.int/news-room/fact-sheets/detail/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Tobacco Induced Diseases

tobacco

Grabovac I, Oberndorfer M, Fischer J, Wiesinger W, Haider
S, Dorner TE. Effectiveness of electronic cigarettes in
smoking cessation: a systematic review and meta-analysis.
Nicotine Tob Res. 2021;23(4):625-634. doi:10.1093/ntr/
ntaal81

Yach D. WHO Framework Convention on Tobacco Control.
Lancet. 2003;361(9357):611-612. doi:10.1016/S0140-
6736(03)12532-9

Lee SG. Assessing impacts of the WHO FCTC on national
legislations: a case study of the Republic of Korea.
Health Policy. 2017;121(6):604-612. doi:10.1016/].
healthpol.2017.02.017

World Health Organization. Tobacco industry interference
with tobacco control. World Health Organization; 2008.
Accessed December 23, 2024. https://iris.who.int/
bitstream/handle/10665/83128/9789241597340 eng.
pdf?sequence=1

Saloojee Y, Dagli E. Tobacco industry tactics for resisting
public policy on health. Bull World Health Organ.
2000;78(7):902-910.

Park JE, Jeong WM, Choi YJ, Kim SY, Yeob KE, Park JH.
Tobacco use in Korea: current epidemiology and public
health issues. J Korean Med Sci. 2024;39(45):e328.
doi:10.3346/jkms.2024.39.e328

Tsai M, Byun MK, Shin J, Crotty Alexander LE. Effects of
e-cigarettes and vaping devices on cardiac and pulmonary
physiology. J Physiol. 2020;598(22):5039-5062.
doi:10.1113/JP279754

Gotts JE, Jordt SE, McConnell R, Tarran R. What are the
respiratory effects of e-cigarettes? BMJ. 2019;366:15275.
doi:10.1136/bmj.15275

Polosa R, Cibella F, Caponnetto P, et al. Health impact of
e-cigarettes: a prospective 3.5-year study of regular daily
users who have never smoked. Sci Rep. 2017;7(1):13825.
doi:10.1038/s41598-017-14043-2

Ashley DL, Spears CA, Weaver SR, Huang J, Eriksen MP.
E-cigarettes: how can they help smokers quit without
addicting a new generation? Prev Med. 2020;140:106145.
doi:10.1016/j.ypmed.2020.106145

Kweon 8§, Kim Y, Jang MJ, et al. Data resource profile:
the Korea National Health and Nutrition Examination
Survey (KNHANES). Int J Epidemiol. 2014;43(1):69-77.
doi:10.1093/ije/dyt228

Chang Y, Kang HY, Lim D, Cho HJ, Khang YH. Long-
term trends in smoking prevalence and its socioeconomic
inequalities in Korea, 1992-2016. Int J Equity Health.
2019;18(1):148. doi:10.1186/s12939-019-1051-x
Prochaska JO, Prochaska JM. Transtheoretical model.
In: Rippe JM, ed. Lifestyle Medicine. 3rd ed. CRC Press;
2019:219-228. doi:10.1201/9781315201108-18

Aveyard P, Massey L, Parsons A, Manaseki S, Griffin C.
The effect of Transtheoretical Model based interventions
on smoking cessation. Soc Sci Med. 2009;68(3):397-403.
doi:10.1016/j.socscimed.2008.10.036

Tob. Induc. Dis. 2025;23(February):21
https://doi.org/10.18332/tid/199511

8


https://doi.org/10.18332/tid/199511
http://doi.org/10.1186/s12889-015-2612-6
http://doi.org/10.1186/s12889-015-2612-6
http://doi.org/10.1016/j.etp.2005.05.010
http://doi.org/10.1001/archinte.164.20.2206
http://doi.org/10.1001/archinte.164.20.2206
http://doi.org/10.1016/S0140-6736(15)60264-1
http://doi.org/10.1016/S0140-6736(15)60264-1
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.who.int/news-room/fact-sheets/detail/tobacco
http://doi.org/10.1093/ntr/ntaa181
http://doi.org/10.1093/ntr/ntaa181
http://doi.org/10.1016/S0140-6736(03)12532-9
http://doi.org/10.1016/S0140-6736(03)12532-9
http://doi.org/10.1016/j.healthpol.2017.02.017
http://doi.org/10.1016/j.healthpol.2017.02.017
https://iris.who.int/bitstream/handle/10665/83128/9789241597340_eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/83128/9789241597340_eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/83128/9789241597340_eng.pdf?sequence=1
http://doi.org/10.3346/jkms.2024.39.e328
http://doi.org/10.1113/JP279754
http://doi.org/10.1136/bmj.l5275
http://doi.org/10.1038/s41598-017-14043-2
http://doi.org/10.1016/j.ypmed.2020.106145
http://doi.org/10.1093/ije/dyt228
http://doi.org/10.1186/s12939-019-1051-x
http://doi.org/10.1201/9781315201108-18
http://doi.org/10.1016/j.socscimed.2008.10.036

Research Paper

21. Rahman MA, Hann N, Wilson A, Worrall-Carter L.
Electronic cigarettes: patterns of use, health effects, use in
smoking cessation and regulatory issues. Tob Induc Dis.
2014;12(1):21. doi:10.1186/1617-9625-12-21

Messer K, Vijayaraghavan M, White MM, et al. Cigarette
smoking cessation attempts among current US smokers who
also use smokeless tobacco. Addict Behav. 2015;51:113-119.
doi:10.1016/j.addbeh.2015.06.045

Patrick DL, Cheadle A, Thompson DG, Diehr P, Koepsell T,
Kinne S. The validity of self-reported smoking: a review and
meta-analysis. Am J Public Health. 1994;84(7):1086-1093.
doi:10.2105/ajph.84.7.1086

Jung-Choi KH, Khang YH, Cho HJ. Hidden female smokers
in Asia: a comparison of self-reported with cotinine-verified
smoking prevalence rates in representative national data
from an Asian population. Tob Control. 2012;21(6):536-
542. doi:10.1136/tobaccocontrol-2011-050012

Harris SM, Jorgensen M, Lowthian E, Kristensen SM. Up
in smoke? Limited evidence of a smoking harm paradox in
17-year cohort study. BMC Public Health. 2023;23(1):2022.
doi:10.1186/5s12889-023-16952-6

Tan ASL, Bigman CA. E-cigarette awareness and perceived
harmfulness: prevalence and associations with smoking-
cessation outcomes. Am J Prev Med. 2014;47(2):141-149.
doi:10.1016/j.amepre.2014.02.011

Spears CA, Jones DM, Cottrell-Daniels C, et al. “When
i don’t have a cigarette it’s helpful, but it really don’t
satisfy:” Qualitative study of electronic nicotine delivery
systems (ENDS) use among low-income smokers. Int J

22.

23.

24.

25.

26.

27.

Tobacco Induced Diseases

Environ Res Public Health. 2022;19(3):1157. doi:10.3390/

ijerph19031157
‘Won D, Jung W, Shin D. Comparison of the smoking cessation

of heated tobacco product users and conventional cigarette
smokers in Korea. Korean J Fam Med. 2023;44(3):151-157.
doi:10.4082/kjfm.22.0142

Vickerman KA, Carpenter KM, Altman T, Nash CM,
Zbikowski SM. Use of electronic cigarettes among state
tobacco cessation quitline callers. Nicotine Tob Res.
2013;15(10):1787-1791. doi:10.1093/ntr/ntt061

Zhu SH, Sun JY, Bonnevie E, et al. Four hundred and
sixty brands of e-cigarettes and counting: implications for
product regulation. Tob Control. 2014;23(suppl 3):iii3-iii9.
doi:10.1136/tobaccocontrol-2014-051670

Yingst JM, Lester C, Veldheer S, Allen SI, Du P, Foulds J.
E-cigarette users commonly stealth vape in places where
e-cigarette use is prohibited. Tob Control. 2019;28(5):493-
497. doi:10.1136/tobaccocontrol-2018-054432

Lee G, Yong HH, Borland R, McNeill A, Hitchman SC.
Acceptance and patterns of personal vaporizer use in
Australia and the United Kingdom: Results from the
International Tobacco Control survey. Drug Alcohol Depend.
2018;185:142-148. doi:10.1016/j.drugaledep.2017.12.018
Parinyarux P, Ditsawanon P, Chanwuthinun A,
Umnuaypornlert A, Saokaew S, Tajai P. Perception and
the influence of information toward e-cigarette smoking
behavior. Tob Induc Dis. 2024;22(June):1-10. doi:10.18332/
tid/189396

28.

29.

30.

31.

32.

33.

ACKNOWLEDGEMENTS
We would like to thank Editage (www.editage.co.kr) for editing and
reviewing this manuscript for English language.

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

FUNDING
There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED CONSENT

Ethical approval and informed consent were not required for this
study, as ethics approval for the KNHANES was waived by the KCDC
Institutional Review Board under the Bioethics & Safety Act.

DATA AVAILABILITY
The data supporting this research are available from the following
source: https://knhanes.kdca.go.kr/knhanes/main.do.

AUTHORS' CONTRIBUTIONS

KTP and DBK: conceptualization, visualization, investigation, data
curation, formal analysis, writing of original draft. KTP, JYS, CMN and
ECP: methodology: JYS, CMN and ECP: supervision. KTP, DBK and ECP:
writing, reviewing and editing of the manuscript. All authors read and
approved the final version of the manuscript.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

Tob. Induc. Dis. 2025;23(February):21
https://doi.org/10.18332/tid/199511

9


https://doi.org/10.18332/tid/199511
http://doi.org/10.1186/1617-9625-12-21
http://doi.org/10.1016/j.addbeh.2015.06.045
http://doi.org/10.2105/ajph.84.7.1086
http://doi.org/10.1136/tobaccocontrol-2011-050012
http://doi.org/10.1186/s12889-023-16952-6
http://doi.org/10.1016/j.amepre.2014.02.011
http://doi.org/10.3390/ijerph19031157
http://doi.org/10.3390/ijerph19031157
http://doi.org/10.4082/kjfm.22.0142
http://doi.org/10.1093/ntr/ntt061
http://doi.org/10.1136/tobaccocontrol-2014-051670
http://doi.org/10.1136/tobaccocontrol-2018-054432
http://doi.org/10.1016/j.drugalcdep.2017.12.018
http://doi.org/10.18332/tid/189396
http://doi.org/10.18332/tid/189396
http://www.editage.co.kr
https://knhanes.kdca.go.kr/knhanes/main.do

