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Graphic health warning labels on cigarette packs inform smokers about the health risks
associated with tobacco smoking. Adolescents are generally the main targets to influence
by graphic health warning labels. This study investigated the association between graphic
health warning labels on cigarette packs and attempts to quit smoking in South Korean
adolescents. This cross-sectional study used data from the 2017 to 2019 Korea Youth
Risk Behavior Web-based Survey, using multiple logistic regression for the analysis.
The study population comprised 11,142 adolescents aged 12-18 years. The outcome
variable was attempts to quit smoking among adolescent smokers who had seen graphic
health warning labels. Attempts to quit smoking were higher among adolescent smokers
who had seen graphic health warning labels compared to those who had not {boys, odds
ratio (OR) = 1.72 [95% confidence interval (Cl), 1.48-2.00]; girls, OR = 1.74 (95% Cl,
1.33-2.28)}. The correlation was greater for adolescents who thought about the harm of
smoking [boys, OR = 1.86 (95% ClI, 1.60-2.16); girls, OR = 1.85 (95% ClI, 1.41-2.43)]
and the willingness to quit [boys, OR = 2.03 (95% ClI, 1.74-2.36); girls, OR = 2.04
(95% Cl, 1.55-2.68)] after seeing graphic health warning labels. Our findings indicate
that graphic health warning labels on cigarette packs have the potential to lower smoking
intentions of adolescents. We suggest that the use of graphic health warning labels is an
effective policy-related intervention to reduce smoking in South Korean adolescents.

Keywords: smoking, graphic health warning labels, smoking cessation, adolescent smokers, Korean adolescents,
Korea Youth Risk Behavior Web-based Survey

INTRODUCTION

Smoking is a critical public health concern worldwide and a risk factor for various
non-communicable diseases (1) such as cancer, cardiovascular and respiratory diseases (2) and
mental health (3, 4). Globally, more than 8 million smoking-related deaths are reported annually;
and more than 7 million of those are attributed to direct tobacco use (5). The smoking prevalence
in Korean adolescents was 21.9% among boys and 7.1% among girls in 2016. The average age
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of smoking initiation among Korean adolescents was 12.7 years,
which was lower than the international average age of 13-15 years
(6). Additionally, the proportion of adult smokers who started
smoking under the age of 18 was 45.6% for men and 33.4% for
women in 2012 (7). The earlier the smoking initiation, the greater
the nicotine addiction (8). Smoking during adolescence is closely
associated with negative effects, including impaired physical and
mental development and unhealthy behaviors. Therefore, the
decrease in the age of onset of adolescent smoking emphasizes
the need to regulate access to tobacco products.

Many countries have implemented various tobacco control
policies to prevent smoking among children and adolescents.
Tobacco control policies for adolescents conventionally aim
at reducing the initiation and frequency of smoking and
encouraging quitting (9). For example, policies such as increasing
the price of tobacco products, smoking prevention education,
smoke-free legislation, and mass media campaigns can help
prevent initiation of smoking and reduce the prevalence of
smoking among adolescents (10, 11).

The graphic health warning labels (GHWL) on cigarette
packs are the most common means of alerting smokers
about the health risks associated with smoking. These vivid
pictorial representations of risks associated with smoking are
more effective in raising health risk awareness and motivating
smokers to quit than providing text-based labels (12-14). The
World Health Organization’s (WHO) Framework Convention
on Tobacco Control (FCTC) has invited member countries to
implement measures to reduce the demand for tobacco products
(15). Accordingly, the implementation of GHWL on cigarette
packs, in most countries, has shown a significant effect in
reducing the smoking rate and preventing smoking initiation
among adolescents. Previous studies have shown that pictorial
warnings on cigarette packs can significantly increase people’s
awareness regarding harm from tobacco use (2). Although South
Korea implemented GHWL on cigarette packaging as a policy
in December 2016 (16), and evaluations of warning exposure
and the effects of GHWL have been adequately conducted,
investigations on GHWL policies targeting adolescents are
sparse. Since one of the purposes of implementing GHWL is to
prevent smoking among adolescents, it is important to assess
whether GHWL affect adolescents’ perceptions and attitudes
toward smoking.

In this study, we aimed to comprehensively examine how
GHWL influence attempts to quit smoking, to develop effective
health policies for successful smoking cessation in Korean
adolescents. We hypothesized that GHWL would be highly
associated with attempts to quit smoking among adolescents.

MATERIALS AND METHODS

Data Source and Study Population

We used data from the Korea Youth Risk Behavior Web-
based Survey (KYRBWS) (17) 2017-2019. The KYRBWS was
designed as a cross-sectional study and comprised a nationwide
web-based survey of Korean adolescents’ health behaviors. This
survey has been conducted annually by the Korea Centers for
Disease Control and Prevention (KCDC) to evaluate health

indicators for promoting youth health since 2005. Participants
were students in grades 7-12 in South Korea. The study design
included multistage sampling, stratification, and clustering. The
samples were stratified by 44 regional and school type variables.
The validity and reliability of the data collected have been
confirmed by previous studies (18, 19). KYRBWS data provide
anonymous, secondary data that are publicly available for
scientific use. The initial study population comprised 1,79,619
adolescents (2017, n = 62,276; 2018, n = 60,040; 2019, n =
57,303). Among them, we used a sample of adolescents who
reported smoking a cigarette—including conventional cigarettes,
electronic cigarettes, and heated tobacco products—at least once
(n = 25,752), which was then stratified by sex (boys, n =
18,789; girls, n = 6,963). We excluded participants who did not
respond to the questions or those whose data contained missing
values for variables. Finally, 11,142 adolescents (boys, n = 8,147;
girls, n = 2,995) were included as a representative sample in
the study.

Attempt to Quit Smoking

The main objective of this study was to analyze attempts to quit
smoking. The survey question was as follows: “During the past 12
months, have you ever attempted to quit smoking?” Attempts to
quit smoking were divided into two groups according to “yes” or
“no” responses to the questions.

Graphic Health Warning Labels

The main exposure of interest was recognition of GHWL. The
survey question was as follows: “During the past 30 days, did
you see a graphic health warning on tobacco products?” The
responses were classified as “yes” or “no”. Participants who
responded positively to seeing GHWL in the past 30 days were
asked two questions: “When you saw the graphic health warning,
did you think that you should not smoke?” and “When you
saw the graphic health warning, did you think that smoking is
harmful to health?” There were four responses for each question:
“never” “sometimes” “often” and “always”. Based on survey
responses, we reclassified the participants into two groups as
follows: yes (sometimes, often, or always) and no (never).

Covariates

Demographic, socioeconomic, and health-related factors
were included as covariates in the study. The demographic
and socioeconomic covariates included age (12-18), region
(metropolitan, urban, rural), grade (middle school, high school),
living with family (yes, no), household income level (low,
medium, high), school record (good, average, poor). Household
income level and grade was determined by the self-reported
questions about household income level and GPA score. The
health-related covariates included smoking amount per day
(<1, 2-9, >10), smoking onset (elementary school, middle
school, high school), passive smoking at home (yes, no), alcohol
drinking frequency (frequently, occasionally, never), physical
activity exceeding 60 min per day (5-7 days a week, 1-4 days a
week, none), stress (high, low, none), and depression (yes, no).

Frontiers in Public Health | www.frontiersin.org

February 2022 | Volume 10 | Article 789707


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Joo et al.

Graphic Health Warning Labels and Smoking

TABLE 1 | General characteristics of the study population.

Variables

Attempts to quit smoking

Boys (n = 8,147)

Girls (n = 2,995)

Total Yes No P-value* Total Yes No P-value*
N % N % N % N % N % N %
Graphic health warning labels <0.0001 <0.0001
Have not seen 1,109 136 657 59.2 452 40.8 316 10.6 188 59.5 128 40.5
Have seen 7,038 86.4 5091 723 1,947 277 2679 894 1,901 710 778 29.0
Smoking amount per day <0.0001 <0.0001
<1 2,199 27.0 1,424 64.8 775 35.2 1,035 34.6 657 63.5 378 36.5
2~9 4,148 509 3,140 757 1,008 24.3 1,496 499 1,127 753 369 24.7
>10 1,800 22.1 1,184 658 616 34.2 464 15.5 305 65.7 159 34.3
Smoking onset <0.0001 0.0006
Elementary school 2,014 247 1371 6841 643 31.9 509 17.0 339 66.6 170 33.4
Middle school 4,997 613 3630 726 1,367 274 1,814 606 1,312 723 502 27.7
High school 1,136 139 747 65.8 389 34.2 672 22.4 438 65.2 234 34.8
Secondhand smoking at home 0.1213 0.4946
Yes 3,229 39.6 2247 69.6 982 30.4 1,446 483 1,000 69.2 446 30.8
No 4,918 604 3501 712 1,417 288 1,549 517 1,089 703 460 29.7
Age <0.0001 0.0240
12 84 1.0 56 66.7 28 33.3 43 1.4 24 55.8 19 44.2
13 366 4.5 264 721 102 27.9 187 6.2 136 72.7 51 27.3
14 782 9.6 582 74.4 200 25.6 377 12.6 273 72.4 104 27.6
15 1,275 156 938 73.6 337 26.4 534 17.8 384 71.9 150 281
16 1,946 239 1,415 727 531 27.3 659 22.0 471 71.5 188 28.5
17 2,364 29.0 1,603 761 825 27.5 564 68.4 261 31.6
18 1,330 16.3 890 66.9 440 33.1 370 12.4 237 64.1 133 35.9
Region 0.2074 0.7709
Metropolitan 3,440 422 2391 695 1,049 305 1,230 411 849 69.0 381 31.0
Urban 3,944 484 2813 713 1,131 28.7 1,613 50.5 1,063 70.3 450 29.7
Rural 763 9.4 544 71.3 219 28.7 252 8.4 177 70.2 75 29.8
Grade 0.0003 0.2324
Middle school 1,760 216 1,303 74.0 457 26.0 848 28.3 605 71.3 243 28.7
High school 6,387 784 4,445 69.6 1,942 304 2,147 717 1,484 6941 663 30.9
Living with family 0.0026 0.1683
Yes 7478 918 5310 71.0 2,168 29.0 2,730 912 1914 7041 816 29.9
No 669 8.2 438 65.5 231 34.5 265 8.8 175 66.0 90 34.0
Household income 0.8755 0.8730
Low 1682 188 1,086 709 446 291 758 25.3 531 70.1 227 29.9
Medium 3,399 417 2,403 707 996 29.3 1,305 43.6 914 70.0 391 30.0
High 3,216 395 2259 70.2 957 29.8 932 31.1 644 69.1 288 30.9
School record 0.0007 <0.0001
Well 2,062 252 1,380 67.3 672 32.7 658 22.0 416 63.2 242 36.8
Common 1,997 245 1427 715 570 28.5 605 20.2 420 69.4 185 30.6
Poor 4,098 503 2941 718 1,157 282 1,732 578 1253 7283 479 27.7
Drinking frequency 0.0006 0.0805
Frequently 1,069 13.1 701 65.6 368 34.4 402 13.4 264 65.7 138 34.3
Occasionally 4,297 527 3058 712 1,239 2838 1,908 637 1355 71.0 553 29.0
None 2,781 341 1989 715 792 28.5 685 22.9 470 68.6 215 31.4
Physical activity <0.0001 0.0362
5-7 days a week 1,813 223 1,307 721 506 27.9 285 9.5 211 74.0 74 26.0
(Continued)
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TABLE 1 | Continued

Variables

Attempts to quit smoking

Boys (n = 8,147)

Girls (n = 2,995)

Total Yes P-value* Total Yes P-value*
N % N % N % N % N % N %
1-4 days a week 4,330 531 3,104 717 1,226 283 1,370 457 973 71.0 397 29.0
None 2,004 246 1,337 66.7 667 33.3 1,340 447 905 67.5 435 32.5
Stress 0.0878 0.6335
High 3241 39.8 2246 69.3 995 30.7 1,963 655 1,369 69.7 594 30.3
Low 3,272 402 2349 718 923 28.2 784 26.2 553 70.5 231 29.5
None 1,634 201 1,183 70.6 481 29.4 248 8.3 167 67.3 81 32.7
Depression 0.0041 0.0562
Yes 2,857  356.1 2,072 725 785 275 1,764  58.9 1,264 711 510 28.9
No 5290 649 3676 695 1,614 305 1,231 411 835 67.8 396 32.2
Year 0.3385 0.0022
2017 2,754 338 1,931 701 823 29.9 853 28.5 620 72.7 233 27.3
2018 2,571 316 1,842 716 729 28.4 1,040 347 742 71.3 298 28.7
2019 2,822 346 1,975 70.0 847 30.0 1,102 36.8 727 66.0 375 34.0
Total 8,147 100.0 5,748 706 2,399 294 2,995 100.0 2,089 69.7 906 30.3

*P-values were obtained by t-test or Chi-square test.

Statistical Analyses

All analyses were stratified by sex, as women may be reluctant
to disclose their smoking habits (20). Descriptive analysis and
chi-square tests were performed to examine the distribution of
the general characteristics of the study population. The statistical
significance level was defined as p-value < 0.05. Multiple
logistic regression analysis was performed to determine odds
ratios (ORs) and 95% confidence intervals (Cls) to identify the
association between GHWL and attempts to quit smoking after
adjusting for all covariates. Subgroup analysis was conducted
to investigate this association according to stratified smoking
amount per day, age at smoking onset, passive smoking at home,
drinking frequency, and physical activity using a multiple logistic
regression analysis. All analyses were performed using the SAS
9.4 software (SAS Institute, Cary, NC, USA).

RESULTS

The general characteristics of the sex-stratified study participants
are presented in Table 1. Of 11,142 participants, 8,147 were boys
and 2,995 were girls. Overall, 7,038 (86.4%) of the boys and 2,679
(89.4%) of the girls reported having seen GHWL on cigarette
packs. Among them, 5,091 (72.3%) of the 7,038 boys and 1,901
(71.0%) of the 2,179 girls had attempted to quit smoking.

Table 2 presents the logistic regression analysis results
adjusted for all the covariates. Adolescents having seen GHWL
were more likely to attempt to quit smoking in the case of both
boys and girls. Compared with those of the reference group
(having not seen GHWL), the ORs (95% CIs) for attempts to quit
smoking in the group with having seen GHWL were as follows:

OR = 1.71 (95% CI, 1.48-2.00) in boys and OR = 1.74 (95% CI,
1.33-2.28) in girls.

Table 3 presents the multiple logistic regression analysis
result of the relationship between perceptions of smoking after
exposure to GHWL and attempts to quit smoking controlling
for all covariates, as shown in Table 2. The group that reported
having not seen GHWL was set as the reference group. Students
who thought about health risks of smoking after exposure to
GHWL were more likely to attempt to quit smoking than
students who thought it was not harmful [boys, OR = 1.86 (95%
CI, 1.60-2.16) in recognition of health risks, OR = 1.15 (95% ClI,
0.95-1.40) in no recognition of health risks; girls, OR = 1.85 (95%
CI, 1.41-2.43) in recognition of health risks, OR = 1.07 (95%
CI, 0.74-1.457) in no recognition of health risks]. Additionally,
the probability of attempting to quit smoking was higher in the
adolescents who thought about willingness to quit smoking after
having seen GHWL than those who did not [boys, OR = 2.03
(95% CI, 1.74-2.36); girls, OR = 2.04 (95% CI, 1.55-2.68) in
the willingness to quit smoking group, and boys, OR = 1.05
(95% CI, 0.87-1.25); girls, OR = 0.96 (95% CI, 0.70-1.33) in the
unwillingness to quit smoking group, respectively].

Table 4 outlines the results of the subgroup analysis regarding
the effects of smoking-related factors including smoking amount
per day, age of smoking onset, secondhand smoking at home; and
health-related factors including drinking frequency and physical
activity in an attempt to quit smoking.

In participants who had seen GHWL, boys and girls who
smoked 2-9 cigarettes per day [OR = 1.99 (95% CI = 1.57-
2.52)] and more than 10 cigarettes per day [OR = 2.78 (95% CI
= 1.26-6.15)], respectively, were most likely to attempt to quit
smoking. Both boys and girls who started smoking at elementary
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TABLE 2 | Odds ratio for attempts to quit smoking.

TABLE 2 | Continued

Variables Attempts to quit smoking Variables Attempts to quit smoking
Boys Girls Boys Girls
OR 95% CI OR 95% CI OR 95% ClI OR 95% ClI
Graphic health warning labels None 1.00 1.00
Have not seen 1.00 1.00 Stress
Have seen 1.72 (1.48-2.00) 1.74 (1.33-2.28) High 1.00 1.00
Smoking amount per day Low 1.15 (1.01-1.30) 1.04 (0.83-1.30)
<1 1.00 1.00 None 117 (1.00-1.36) 1.08 (0.77-1.51)
2~9 1.79 (1.57-2.05) 1.65 (1.35-2.02) Depression
>10 1.21 (1.03-1.42) 1.07 (0.80-1.43) Yes 1.00 1.00
Smoking onset No 0.81 (0.72-0.92) 0.81 (0.67-0.99)
Elementary school 1.11 (0.92-1.39) 1.28 (0.90-1.68)
Middle school 1.21 (1.03-1.42) 1.38 (1.08-1.75)
High school 1.00 1.00 TABLE 3 | Odds ratio for attempts to quit smoking according to perceptions
through GHWL.
Passive smoking at home
Yes 1.00 1.00 Variables Attempts to quit smoking
No 1.09 (0.97-1.21) 1.13 (0.94-1.36) Boys Girls
Age
12 1.00 1.00 OR* 95% ClI OR* 95% CI
13 1.20 (0.67-2.12) 1.98 (0.88-4.47)  Rgcognition of health risks
14 1.14 (0.67-1.97) 1.95 (0.90-4.26) Yes (n = 5,985/2,397) 186 (1.60-2.16) 1.85 (1.41-2.43)
15 1.24 (0.72-2.14) 1.82 (0.82-4.03) No (1 = 1,053/282) 115  (0.95-1.40) 1.07 (0.74-1.57)
16 1.26 (0.71-2.23) 1.95 (0.83-4.57) Have not seen (n = 1,109/316)  1.00 1.00
17 1.03 (0.58-1.82) 1.66 (0.71-3.88) Willingness to quit smoking
18 0.98 (0.55-1.74) 1.63 (0.68-3.88) Yes (n = 5,985/2,397) 2.03 (1.74-2.36) 2.04 (1.55-2.68)
Region No (n = 1,616/532) 1.05 (0.87-1.25) 0.96 (0.70-1.33)
Metropolitan 1.00 1.00 Have not seen (n = 1,109/316)  1.00 1.00
Urban 1.05 (0.94-1.17) 1.11 (0.92-1.34) : : : : :
*OR adjusted for all sociodemographic, economic,and health-related factors considered
Rural 1.21 (0.98-1.48) 110 ©77-157) iy the stuay,
Grade
Middle school 1.28 (0.99-1.67) 1.06 (0.71-1.59)
High school 1.00 1.00 school were more likely to try to quit smoking compared to those
Living with family who started smoking later [OR = 2.05 (95% CI = 1.54-2.72) in
Yes 1.26 (1.03-1.53) 0.99 (0.72-1.38)  boys; OR = 2.09 (95% CI = 1.14-3.82) in girls]. Boys had higher
No 1.00 1.00 likelihood of trying to quit smoking when they drank alcohol
Household income frequently [OR = 2.34 (95% CI = 1.57-3.49)], whereas girls had
Low 1.08 (0.93-1.26) 1.02 (0.79-1.30)  higher odds of trying to quit smoking when they did not drink
Medium 1.01 (0.89-1.14) 0.93 (0.75-1.16)  alcohol at all [OR = 2.84 (95% CI = 1.64-4.90)]. Participants
High 1.00 1.00 who performed physical activity for more than 60 min a day had
School record higher odds of attempting to stop smoking than those who did
Good 1.00 1.00 not perform any physical activity [boys, OR = 2.13 (95% CI
Average 115 (0.99-1.34) 1 01 0.92-159 = 1.54-2.95) in 5-7 days a week; girls, OR = 2.29 (95% CI =
Poor 1.19 (1.04-1.35) 1.35 (108169  1-54-3.40)in 1-4 days per week].
Drinking frequency
Frequently 1.00 1.00 DISCUSSION
Occasionally 1.22 (1.03-1.43) 1.26 (0.96-1.65)
Never 1.29 (1.08-1.54) 1.9 ©090-167) GHWL is a worldwide policy for smoking cessation to prevent
Physical activity adolescents’ smoking initiation and is potentially effective in
5-7 days a week 196 (1.08-1.47) 107 (0.92-1.75)  influencing smoking attitudes and behaviors.
1-4 days a week 107 (1.12-1.44) 103 (1.02-1.49) This study was conducted to identify the association between
GHWL and attempts to quit smoking in Korean adolescents
(Continued) ~ using representative data recorded via the KYRBWS. We also
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TABLE 4 | Results of subgroup analysis for the association between GHWL and attempts to quit smoking.

Variables Attempts to quit smoking
Boys Girls
No Yes No Yes
OR OR 95% CI OR OR 95% ClI

Smoking amount per day

<1 1.00 1.63 (1.28-2.07) 1.00 2.33 (1.566-3.49)

2~9 1.00 1.99 (1.567-2.52) 1.00 0.95 (0.57-1.60)

>10 1.00 1.44 (1.04-1.98) 1.00 2.78 (1.26-6.15)
Smoking onset

Elementary school 1.00 2.05 (1.54-2.72) 1.00 2.09 (1.14-3.82)

Middle school 1.00 1.76 (1.44-2.14) 1.00 1.68 (1.08-2.30)

High school 1.00 1.28 (0.86-1.90) 1.00 1.93 (1.04-3.58)
Passive smoking at home

Yes 1.00 1.60 (1.27-2.03) 1.00 1.63 (1.11-2.39)

No 1.00 1.79 (1.48-2.17) 1.00 1.90 (1.31-2.78)
School record

Good 1.00 1.92 (1.45-2.54) 1.00 4.38 (2.62-7.62)

Average 1.00 1.55 (1.14-2.10) 1.00 1.1 (0.562-2.37)

Poor 1.00 1.73 (1.39-2.17) 1.00 1.40 (0.97-2.03)
Drinking frequency

Frequently 1.00 2.34 (1.57-3.49) 1.00 2.47 (1.20-5.10)

Occasionally 1.00 1.63 (1.30-2.04) 1.00 1.29 (0.89-1.88)

Never 1.00 1.62 (1.27-2.06) 1.00 2.84 (1.64-4.90)
Physical activity

5-7 days a week 1.00 213 (1.564-2.95) 1.00 2.01 (0.85-4.74)

1-4 days a week 1.00 1.63 (1.33-2.01) 1.00 2.29 (1.54-3.40)

None 1.00 1.67 (1.25-2.22) 1.00 1.14 (0.74-1.77)
Stress

High 1.00 1.76 (1.39-2.23) 1.00 1.65 (1.18-2.32)

Low 1.00 1.69 (1.32-2.16) 1.00 1.27 (0.70-2.30)

None 1.00 1.73 (1.24-2.40) 1.00 3.55 (1.41-8.91)
Depression

Yes 1.00 1.69 (1.30-2.19) 1.00 2.10 (1.46-3.03)

No 1.00 1.78 (1.49-2.13) 1.00 1.41 (0.94-2.11)

conducted a subgroup analysis based on amount smoked per day,
age of smoking onset, secondhand smoking at home, drinking
frequency, and physical activity; which are factors related to
smoking habits.

We observed that adolescent smokers who reported exposure
to GHWL were more likely to attempt to quit smoking
compared to those who did not. Boys and girls who saw
GHWL were 1.72 times and 1.74 times more likely to try
to quit smoking, respectively. Additionally, in both sexes,
there was an increased attempt to stop smoking in those
who thought about its harm and the willingness to quit after
exposure to GHWL. The findings of this study were consistent
with those of earlier studies, which suggests that GHWL are
positively associated with reducing smoking in adolescents
(16, 21-23). Other studies conducted on Korean adolescents

or adults also revealed that GHWL can be an effective way
to prevent smoking (16, 24-27). Smokers who noticed the
warnings were significantly more likely to disclose associated
health risks.

Another study showed that GHWL were ineffective
in curbing smoking rates and preventing smoking
and smoking initiation in adolescents (28). To reduce
the smoking rate of regular adolescent smokers, it is
necessary to evaluate and implement effective tobacco
control policies, particularly cigarette prices; habitual
smokers are more likely to remain persistent smokers
compared with occasional smokers among Korean
adolescents (29).

A prior study also reported that adolescents who were
occasionally or regularly exposed to secondhand smoking
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at home were less likely to attempt to cease smoking (30).
Among adolescents (in grades 7-12), the prevalence of
secondhand smoke exposure at home was higher among
female students (32.0%) than male students (29.5%) (31).
Incidentally, another study reported decreased use of cigarettes
among adolescents who had current smokers among family
members (32). Moreover, smoking was more prevalent in
adolescents who drank alcohol, specifically among those
treated for alcohol use disorders (33). Adolescents were more
likely to purchase cigarettes when they had problematic
drinking within 1 year (32). Several studies have reported
that the experience of binge drinking and its frequency
was associated with buying cigarettes (34, 35). A previous
study also indicated that adolescents—for whom the daily
amount of cigarette smoking was higher—were more
likely to succeed in their attempts to obtain cigarettes,
when they had current smokers among close friends (32).
Since family, friends, and surrounding environments easily
influence adolescence’s behavior, adolescents could be
likely to start smoking by mimicking acquaintances who
smoke (36).

To protect youth from tobacco products, Korea has
implemented several laws and regulations such as prohibiting
the sale of tobacco products to minors, requiring age verification
when selling tobacco products, and designating school facilities
as smoking-free areas (32). Nevertheless, cigarette purchases
are easy enough in Korea that more than 70% of adolescents
can buy cigarettes when they attempt to obtain them (32).
Also, Korean government increased cigarette prices from 2,500
won (US$2.09) to 4,500 won (US$3.76) in 2015, but they
are still cheaper than other countries (37, 38). This suggests
that comprehensive control of tobacco including non-price
strategies such as advertisement restrictions and health warnings
should be further reinforced to regulate adolescents access
to tobacco.

This study has several limitations that should be considered
when interpreting the results. First, we used cross-sectional data;
thus, a clear causal relationship between GHWL and attempts
to quit smoking could not be inferred. Second, since smoking-
related variables were evaluated based on the participants’
memory, there is a likelihood of recall bias. Third, the results
were derived from self-reported data; thus, the data from
participants may be subjected to response bias. As shown by
a previous study in Korea, females tend to under-report their
smoking status (20). Fourth, our study lacked information
about individuals who successfully quit smoking. Thus, we
could not assess the relationship between GHWL and smoking
cessation success. Additionally, owing to the limited information
on the number of attempts to quit smoking and the success,
further investigations related to the success of smoking cessation
are needed.

Despite these limitations, our study has some strengths.
We used nationwide representative data that were suitable for
conducting Korean studies. Since the KYRBWS is representative
of the overall adolescent student population in grades 7-12, the
results in our study can be generalized to the overall Korean
adolescent population. Furthermore, since the KYRBWS was a

web-based anonymous survey, obtaining honest responses was
relatively likely. The results from our study can be used as a
baseline for developing effective policies to prevent adolescent
smoking. Clearly, the present study is meaningful because its
results support and add to the findings of previous studies by
demonstrating that GHWL can help in preventing smoking
in adolescents. Society, particularly schools, should continue
to educate adolescent smokers through improved smoking
cessation programs with constant monitoring. Nevertheless, we
recommend that government and public health professionals
recognize the need to empower adolescents to quit smoking
through intensive efforts to reduce adolescents’ tobacco use by
developing and promoting GHWL and other tobacco control
policies such as media campaigns, school-based education,
legislation to ban smoking, and public service announcements.

CONCLUSION

This study demonstrated a significant association between
GHWL and attempts to quit smoking in Korean adolescents.
The correlation was greater in the case of adolescents who
thought about the risks associated with smoking and willingness
to quit, after their exposure to GHWL. These findings indicate
that GHWL could play a crucial role to effectively prevent
youth from smoking initiation and facilitate smoking cessation.
Notably, our research can help health policy makers and experts
in implementing smoking prevention and cessation strategies for
managing adolescents’ health by increasingly utilizing GHWL as
an effective means to prevent adolescents from smoking.
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