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Background: To aim of this study was to examine the association between perceived possibility of purchasing cigarettes and e-cigarette experience among adolescents who currently smoke cigarettes.
Methods: Data were derived from the Korea Youth Risk Behavior Web-Based Survey; a total of 29,169 current
smokers participated. The dependent variable was e-cigarette experience in the previous month. Analyses included c2 test and survey logistic regression.
Results: A perceived easy possibility of purchasing cigarettes increased the odds of e-cigarette experience (odds ratio, 1.19; 95% confidence interval, 1.07–1.33) compared to when it was perceived as impossible. An easy possibility
of purchasing cigarettes increased the odds of e-cigarettes experience among males aged 12–15 or 17 years compared to when it was impossible to purchase cigarettes.
Conclusion: A perceived easy possibility of purchasing cigarettes was more likely to increase e-cigarette experience
among adolescents. Laws restricting adolescents’ access to e-cigarettes must be strengthened.
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Consequently, the objective of this study was to identify the associa-

INTRODUCTION

tion between the possibility of purchasing cigarettes and e-cigarette

Smoking is one of the most significant risk factors for various cardio1-3)

experience among currently smoking adolescents. Thus, identifying

In

factors associated with e-cigarette experience is imperative and assists

Korea, smoking reportedly causes more than 46,000 deaths a year and

public health professionals and decision makers with prioritizing and

accounts for 18.7% of total deaths.4) In many countries, adult smokers

implementing effective intervention strategies to reduce and prevent

first use tobacco during adolescence. Therefore, interventions to pre-

adolescent tobacco use.

vascular diseases, cancers, and respiratory diseases worldwide.

vent adolescent tobacco use at this developmental milestone could
potentially decrease nicotine addiction adverse health outcomes.5) Although adolescents may believe that they can quit using tobacco at

METHODS

any time when they begin smoking, an estimated 70% of adolescent

1. Sample

smokers continue smoking regularly into adulthood.6)

The Korea Youth Risk Behavior Web-Based Survey (KYRBWS) is a na-

As of 2013, Korea had a very high adult male smoking rate (48.5%)

tionwide web-based survey conducted by the Korea Centers for Dis-

among Organization for Economic Cooperation and Development

ease Control and Prevention to evaluate Korean adolescents’ (middle

countries.7) Furthermore, in 2016, it was determined that a total of 9.6%

and high school students) health behaviors. We analyzed pooled

of male adolescents and 2.7% of female adolescents aged 12–17 were

cross-sectional data from a 4-year period. Data for this study were ob

smokers.8) That said, smoking rates have decreased from those report-

tained from the KYRBWS each year from 2011 to 2014. The study sam-

ed in 2009. However, there has been an increase in e-cigarette experi-

ples included 75,643 students in 2011, 74,816 in 2012, 72,435 in 2013,

ence since 2011, when the government began to compile statistics on

and 72,060 in 2014. The response rates were 95.5% in 2011, 96.4% in

9)

2012, 96.4% in 2013, and 97.2% in 2014. Students from all middle and

usage rates.

There are many opinions regarding e-cigarette use. In the United

high schools in Korea were selected from 400 middle schools and 400

Kingdom, e-cigarette use is considered better than traditional nicotine

high schools using a two-stage stratified cluster sampling method. The

replacement therapy (NRT) to help smoking reduction or cessation

population was stratified by 43 regional and school-type variables and

10)

and does not require a prescription. However, the World Health Or-

the sample was selected in two stages: school (first sampling unit) and

ganization and U.S. Food and Drug Administration announced that e-

class (second sampling unit). Patient records and information was an-

cigarettes have not been proven safe and effective compared to NRT.11)

onymized and de-identified prior to the analysis.

One hypothesis is that the e-cigarettes act as a gateway to smoking reg12)

This study included only current smokers who indicated that they

ular cigarettes. One recent study supported this hypothesis that there

had smoked in the past month. The total number of adolescent smok-

is a positive correlation between e-cigarette use frequency and ciga-

ers was 30,751: 8,988 students in 2011, 8,362 in 2012, 7,094 in 2013, and

rette smoking among Korean adolescents.13) E-cigarettes may also

6,307 in 2014. After the exclusion of adolescents for whom data were

cause adolescents (especially those who already smoke) to believe that

missing, 29,169 subjects were included in the final data analysis.

tobacco products are easily accessible.
Researchers have reported that e-cigarettes have negative effects on

2. Study Variables

adolescents’ brain development and carry the risk of addiction.14) A re-

The dependent variable is e-cigarette experience; specifically, whether

port from the U.S. Department of Health and Human Services men-

current smokers had used e-cigarettes within the past month. Thus,

tioned that e-cigarette use causes exposure to nicotine, carbonyl com-

we considered an adolescent a current e-cigarette smoker if he or she

pounds, and volatile organic compounds, which are known to induce

had smoked an e-cigarette within the past month.

adverse health effects, and that e-cigarette aerosol is not harmless.15)

Sociodemographic characteristics such as age, sex, household eco-

E-cigarette products can be purchased both online and offline,

nomic status, academic performance, spending money per week, sex-

whereas tobacco cannot be purchased online in Korea. Consequently,

ual activity experience, alcohol use, drug use, exercise, self-rated

it is comparatively easy to buy e-cigarettes. Previous findings have

health, and obesity were included as covariates. Adolescent age groups

shown that increased cigarette accessibility raises adolescents’ risk of

included participants aged 12–13, 14, 15, 16, 17, and 18 years. Since

smoking and that adolescents who smoke may be more likely to per-

there were only a few 12-year-olds (n=561), participants aged 12 and

16-18)

19)

Doubeni et al. in 2009

13 years were combined into a single group. Household economic sta-

stated that the cigarette accessibility is the gateway for all risk factors

tus was classified as low, middle, or high. Academic performance was

that contribute to adolescent smoking. Therefore, we must identify

classified into low, middle, and high groups. Both household econom-

Korean adolescents’ perceptions of the easy purchase of cigarettes and

ic status and academic performance were evaluated using self-report-

the e-cigarette experience. If adolescents can easily purchase ciga-

ed questions. Low and middle-low were combined into the low group.

rettes, they know a bypass strategy to purchase or obtain cigarettes

Similarly, high and middle-high were combined into the high group.

from stores as well as e-cigarettes. Those who can easily purchase ciga-

Weekly spending money was categorized into $0–9.99, $10–29.99, and

rettes are likely to have more experiences with e-cigarettes.

more than $30 per week. Alcohol use was evaluated using the ques-

ceive that cigarettes are easily accessible.
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Table 1. Participants’ general characteristics
Characteristic
Possibility of purchasing cigarettes
Have not tried
Impossible
Difficult
Easy
No. of cigarettes per day
≤1
2–5
6–9
≥10
Cigarettes access method
Get from friends
Buy in a store
Other*
Smoking cessation trial
No
Yes
Anti-smoking education experience
No
Yes
Age (y)
12–13
14
15
16
17
18
Sex
Female
Male
Household economic status
Low
Middle
High
Academic performance
Low
Middle
High
Money spent per week ($)
0–9.99
10–29.99
≥30
Sexual activity experience
No
Yes
Alcohol use
No
Yes
Drug use
No
Yes
Exercise
No
1–4 times/wk
5 times/wk

Current smokers (total)

No e-cigarette experience

E-cigarette experience

P-value
<0.001

8,108
2,821
2,703
15,537

6,996 (86.3)
2,171 (77.0)
1,932 (71.5)
10,236 (65.9)

1,112 (13.7)
650 (23.0)
771 (28.5)
5,301 (34.1)

7,496
9,451
6,575
5,647

6,664 (88.9)
7,256 (76.8)
4,246 (64.6)
3,169 (56.1)

832 (11.1)
2,195 (23.2)
2,329 (35.4)
2,478 (43.9)

10,267
14,043
4,859

8,185 (79.7)
9,218 (65.6)
3,932 (80.9)

2,082 (20.3)
4,825 (34.4)
927 (19.1)

8,512
20,657

6,543 (76.9)
14,792 (71.6)

1,969 (23.1)
5,865 (28.4)

11,314
17,855

8,209 (72.6)
13,126 (73.5)

3,105 (27.4)
4,729 (26.5)

2,619
3,676
5,498
6,685
7,301
3,390

2,219 (84.7)
2,849 (77.5)
3,931 (71.5)
4,707 (70.4)
5,219 (71.5)
2,410 (71.1)

400 (15.3)
827 (22.5)
1,567 (28.5)
1,978 (29.6)
2,082 (28.5)
980 (28.9)

7,326
21,843

6,134 (83.7)
15,201 (69.6)

1,192 (16.3)
6,642 (30.4)

8,845
12,832
7,492

6,553 (74.1)
9,549 (74.4)
5,233 (69.8)

2,292 (25.9)
3,283 (25.6)
2,259 (30.2)

17,052
6,424
5,693

12,317 (72.2)
4,781 (74.4)
4,237 (74.4)

4,735 (27.8)
1,643 (25.6)
1,456 (25.6)

4,869
11,096
13,204

3,943 (81.0)
8,362 (75.4)
9,030 (68.4)

926 (19.0)
2,734 (24.6)
4,174 (31.6)

23,095
6,074

17,650 (76.4)
3,685 (60.7)

5,445 (23.6)
2,389 (39.3)

19,093
10,076

13,247 (69.4)
8,088 (80.3)

5,846 (30.6)
1,988 (19.7)

28,090
1,079

20,752 (73.9)
583 (54.0)

7,338 (26.1)
496 (46.0)

9,214
13,418
6,537

6,983 (75.8)
9,802 (73.1)
4,550 (69.6)

2,231 (24.2)
3,616 (26.9)
1,987 (30.4)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

(Continued to the next page)
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Table 1. Continued
Characteristic
Self-rated health
Poor
Normal
Good
Obesity
Underweight
Normal
Overweight
Obese
Year
2011
2012
2013
2014
Total

Current smokers (total)

No e-cigarette experience

E-cigarette experience

P-value
0.019

2,641
7,464
19,064

1,929 (73.0)
5,554 (74.4)
13,852 (72.7)

712 (27.0)
1,910 (25.6)
5,212 (27.3)

2,053
23,482
601
3,033

1,449 (70.6)
17,130 (72.9)
499 (83.0)
2,257 (74.4)

604 (29.4)
6,352 (27.1)
102 (17.0)
776 (25.6)

8,564
7,980
6,715
5,910
29,169

6,244 (72.9)
6,173 (77.4)
5,323 (79.3)
3,595 (60.8)
21,335 (73.1)

2,320 (27.1)
1,807 (22.6)
1,392 (20.7)
2,315 (39.2)
7,834 (26.9)

<0.001

<0.001

Values are presented as number (%). P-values are results from the c2 test.
*Pick up cigarettes on the road, get from adults, or find at home.

tion, ‘‘Have you consumed more than one glass of alcohol in the past

3. Data Analysis

month?” Drug use was identified using the question, “Have you ever

Both the c2 test and multiple logistic regression analyses adjusted for

purposefully consumed stimulants such as inhalants or drugs?” In ad-

smoking-related variables, socioeconomic status, health-risk behav-

dition, exercise was assessed using the question, “How many times did

ioral variables, and year were used to analyze the association between

you exercise for more than 60 minutes during the past week?” In re-

adolescents’ perceptions of the possibility of purchasing cigarettes and

sponse, participants rated their exercise level as “no,” “1–4 times a

the e-cigarette experience. PROC SURVEYLOGISTIC (SAS Institute

week,” or “5 or more times a week.” Self-rated health was grouped as

Inc., Cary, NC, USA) was used to apply the sampling design weights.

poor, normal, or good. Obesity was categorized as underweight (body

All data are represented as number (%), and statistical significance was

mass index [BMI] <5th percentile for each age), normal (BMI in the 5th

set at P<0.05. Odds ratios (ORs) and 95% confidence intervals (CIs)

to 85th percentile), overweight (BMI in the 85th to the 95th percentile

were calculated. Statistical analyses were performed using SAS ver. 9.3

for each age), and obese (BMI ≤95th percentile for each age).20) Obesity

(SAS Institute Inc.).

was generated by SAS code from the KYRBWS guidebook.9) Since
pooled cross-sectional data were used, year was also included as a
variable.

RESULTS

The possibility of purchasing cigarettes, cigarette access method,

Table 1 shows the participants’ general characteristics. The total num-

number of cigarettes smoked per day, smoking cessation trials, and

ber of e-cigarette experiences was 7,834 (26.9%). Although the number

anti-smoking education experience were included as independent

of current smokers decreased yearly, e-cigarette experience peaked in

variables. The possibility of purchasing cigarettes (ease of purchasing

2014. The easier the possibility of purchasing cigarettes, the greater the

them) was evaluated using the question, “Is it difficult to buy cigarettes

e-cigarette experiences.

at a store?” Possible responses included “I have not tried to purchase

Table 2 presents the association between independent variables and

cigarettes during the past month,” “It is impossible to purchase ciga-

e-cigarette experience. After the adjustment for covariates, an easy

rettes,” “If I tried hard, I could purchase cigarettes,” “If tried a little, I

possibility of purchasing cigarettes increased the odds of e-cigarette

could purchase cigarettes,” or “I could purchase cigarettes without any

experience (OR, 1.19; 95% CI, 1.07–1.33). Adolescents’ anti-smoking

effort.” We categorized the possibility of purchasing cigarettes as “have

education experience was non-significant. Additionally, the more cig-

not tried,” “impossible,” “difficult,” and “easy,” respectively. (The “easy”

arettes subjects smoked per day, the higher the OR for e-cigarette ex-

category included “If tried a little, I could purchase cigarettes” and “I

perience was. Compared to participants in the age group of 12–13

could purchase cigarettes without any effort.”) Cigarette access meth-

years, those in the age group of 14–15 years were significantly associat-

od was categorized into “got cigarettes from friends,” “bought ciga-

ed with an increased OR of e-cigarette experience. Specifically, the

rettes in a store,” and “other.” The “other” category included picking up

odds of use for 14-year-old participants were 1.24 times higher (95%

cigarettes on the road, getting cigarettes from adults, or finding ciga-

CI, 1.07–1.44), while the odds for 15-year-old participants were 1.29

rettes in their homes.

times higher (95% CI, 1.13–1.48). However, the odds of e-cigarette experience for 18-year-old participants were 0.81 times lower (95% CI,
0.69–0.95). Additionally, completing a smoking cessation trial and dis-
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Table 2. Results of survey logistic regression analysis between independent
variables and e-cigarette experience by current smokers
Variable
Possibility of purchasing cigarettes
Have not tried
Impossible
Difficult
Easy
No. of cigarettes per day
≤1
2–5
6–9
≥10
Cigarettes access method
Get from friends
Buy in a store
Other*
Smoking cessation trial
No
Yes
Anti-smoking education experience
No
Yes
Age (y)
12–13
14
15
16
17
18
Sex
Female
Male
Household economic status
Low
Middle
High
Academic performance
Low
Middle
High
Spending money per week ($)
0–9.99
10–29.99
≥30
Sexual activity experience
No
Yes
Alcohol use
No
Yes
Drug use
No
Yes
Exercise
No
1–4 times/wk
5 times/wk

E-cigarette experience
0.74 (0.66–0.83)
1.00
1.07 (0.94–1.22)
1.19 (1.07–1.33)
1.00
1.84 (1.67–2.02)
2.93 (2.65–3.25)
3.87 (3.47–4.32)
1.00
1.06 (0.98–1.15)
0.95 (0.86–1.05)
1.00
1.25 (1.18–1.34)

Table 2. Continued
Variable

E-cigarette experience

Self-rated health
Poor
Normal
Good
Obesity
Underweight
Normal
Overweight
Obese
Year
2011
2012
2013
2014

1.00
1.00 (0.89–1.12)
1.03 (0.93–1.14)
1.00
0.92 (0.82–1.02)
0.91 (0.71–1.17)
0.79 (0.69–0.91)
1.00
0.76 (0.69–0.84)
0.69 (0.61–0.77)
1.78 (1.59–1.99)

Values are presented as odds ratio (95% confidence interval). Values are results
from multiple logistic regression.
*Pick up cigarettes on the road, get from adults, or find at home.

1.00
0.99 (0.93–1.05)

Table 3. Results of subgroup analysis between possibility of purchasing cigarettes
and e-cigarette experience by sex*

1.00
1.24 (1.07–1.44)
1.29 (1.13–1.48)
1.09 (0.94–1.26)
0.93 (0.80–1.07)
0.81 (0.69–0.95)

Possibility of purchasing cigarettes
Have not tried
Impossible
Difficult
Easy

1.00
2.20 (2.03–2.39)
1.00
0.99 (0.92–1.06)
1.18 (1.09–1.28)
1.00
0.94 (0.87–1.01)
0.91 (0.84–0.98)
1.00
1.23 (1.13–1.35)
1.37 (1.26–1.50)
1.00
1.41 (1.32–1.52)
1.00
0.79 (0.74–0.84)
1.00
1.81 (1.57–2.09)
1.00
1.05 (0.98–1.13)
1.10 (1.01–1.20)

Variable

Male

Female

0.73 (0.64-0.82)
1.00
1.10 (0.96–1.27)
1.20 (1.06–1.36)

0.84 (0.65–1.09)
1.00
0.90 (0.65–1.25)
1.15 (0.89–1.48)

Values are presented as odds ratio (95% confidence interval). Values are results
from multiple logistic regression.
*Adjusted for household economic status, academic performance, money spent per
week, sexual activity, alcohol use, drug use, exercise, perceived health, obesity, year,
number of cigarettes per day, cigarette access method, smoking cessation trial, and
anti-smoking education.

playing problematic behaviors such as sexual activity and drug use
were significantly associated with e-cigarette experience.
Table 3 shows the results of the subgroup analysis of the possibility
of purchasing cigarettes and e-cigarette experience by sex. An easy
possibility of purchasing cigarettes was significantly associated with ecigarette experience in the male group only (OR, 1.20; 95% CI, 1.06–
1.36). The easier the possibility of purchasing cigarettes, the higher
were the odds of e-cigarette experience.
Table 4 shows the results of the subgroup analysis of the possibility
of purchasing cigarettes by age using survey logistic regression adjusted for all independent variables. A survey logistic regression was conducted to identify the association between the possibility of purchasing cigarettes and e-cigarette experience by age group. The reference is
impossible to purchase cigarettes. Compared to the reference, the perception of it being easy to purchase cigarettes increased the odds of ecigarette experience among males aged 12–15 or 17 years compared to
the perception of it being impossible to purchase cigarettes.

(Continued to the next page)
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Table 4. Results of the subgroup analysis between possibility of purchasing cigarettes and e-cigarette experience by age*
Age (y)

Variable
Possibility of purchasing cigarettes
Have not tried
Impossible
Difficult
Easy

12–13

14

15

16

17

18

0.56 (0.40–0.78)
1.00
1.16 (0.77–1.76)
1.88 (1.33–2.65)

0.64 (0.48–0.85)
1.00
1.33 (0.94–1.87)
1.42 (1.06–1.91)

0.64 (0.51–0.81)
1.00
0.94 (0.71–1.23)
1.33 (1.07–1.66)

0.56 (0.44–0.70)
1.00
1.03 (0.79–1.34)
1.22 (0.98–1.53)

0.68 (0.52–0.89)
1.00
1.42 (1.05–1.92)
1.38 (1.07–1.79)

0.61 (0.40–0.94)
1.00
1.01 (0.64–1.57)
1.05 (0.74–1.48)

Values are presented as odds ratio (95% confidence interval). Values are results from multiple logistic regression.
*Adjusted for sex, household economic status, academic performance, spending money per week, sexual activity, alcohol use, drug use, exercise, perceived health, obesity,
year, number of cigarettes per day, cigarette access method, smoking cessation trial, and anti-smoking education.

DISCUSSION

sure that only adults can buy e-cigarettes. However, adolescents’ main
sources of e-cigarettes are offline e-cigarette stores, followed by online

This study provides evidence related to e-cigarette experience in a

stores.28) They use friends’ or family members’ online accounts or ask

large sample of Korean adolescents. Our primary purpose was to in-

adults to buy e-cigarettes. Furthermore, 32% of offline e-cigarettes

vestigate the association between the possibility of purchasing ciga-

stores did not check age, even when adolescents tried to buy e-ciga-

rettes and e-cigarette experience among currently smoking adoles-

rettes, making it easy for them to purchase e-cigarettes.

cents in a nationally representative sample of the general population
of South Korea.

Studies of tobacco stores that sell cigarettes to adolescents have
shown that their perceptions about the possibility of purchasing ciga-

There are many reasons people use e-cigarettes for. One such rea-

rettes may become worse when stores do not comply with regula-

son is to quit smoking.12) According to a recent New Zealand study of

tions.29,30) While the government can prosecute offline stores that sell

adults,21) the most common reasons for current smokers to try e-ciga-

tobacco to adolescents, it is difficult to closely monitor the activities of

rettes were to quit smoking completely or use them occasionally as a

online stores. Consequently, laws that ban online and offline sales of e-

substitute product. Similarly, for ex-smokers, the most common rea-

cigarettes to adolescents must be strengthened immediately. In the

son to try e-cigarettes was to quit smoking. However, there was no dif-

United States, a combination of excise taxation, litigation against to-

ference in successful quitting rates between e-cigarette users and non-

bacco companies, and the enforcement of laws prohibiting the sale of

users in the United States, the United Kingdom, Canada, and Austra-

tobacco products to minors have increased the cost of and difficulty

lia.22,23) Lee et al.24) in 2014 from Korea showed that e-cigarette users

obtaining tobacco products.31,32) A price increase seems a necessary

smoke more conventional cigarettes per day and mentioned that there

and rational way to dissuade adolescents from initially trying tobacco

is no evidence that e-cigarettes help smokers quit smoking. Therefore,

products and subsequently developing a lifetime nicotine addiction.33)

e-cigarette use requires control to help reduce the smoking rate in ad-

Although our results revealed that anti-smoking education is insig-

olescents. Similar to the results of the current study, Carroll Chapman

nificant, we recommend that anti-smoking education be strength-

and Wu14) in 2014 reported that young adults did not use e-cigarettes

ened. Attitudes about smoking were the key factor associated with

to quit smoking. Lee et al.13) in 2017 reported a positive correlation be-

smoking accessibility and purchasing behavior among adolescents.

tween e-cigarette use and cigarette smoking in Korean adolescents.

Likewise, a previous study showed that adolescents with positive atti-

Our results show that adolescents that find it easy to purchase ciga-

tudes about smoking became smokers.34) Moreover, although knowl-

rettes were more likely to have e-cigarette experience. Interestingly,

edge might not be directly related to cigarette-purchasing behavior, the

the likelihood of adolescent e-cigarette experience of those who per-

greater the adolescents’ level of knowledge about tobacco hazards, the

ceived it easy to purchase cigarettes decreased as age increased. Addi-

less likely they were to perceive cigarettes as accessible. Therefore, we

tionally, the likelihood of middle school students (aged 12–15 years)

recommend that health educators aim to change adolescents’ atti-

having e-cigarette experience was higher than that of high school stu-

tudes about smoking, which can in turn positively influence their per-

dents (aged 16–18 years) after the adjustment of all covariates. This re-

ception of tobacco access as well as their purchasing behaviors.

sult is worrisome from the point of view that e-cigarettes act as a gate-

School-based programs should involve and educate parents. Encour-

way to smoking regular cigarettes.12)

aging parents to monitor their adolescents and be unambiguously

Although it is illegal to sell tobacco to adolescents in Korea, adolescents who smoke regularly purchase their tobacco from offline stores

strict in their own attitudes about tobacco use will help decrease adolescents’ susceptibility and access to tobacco.33)

or the internet and then share their cigarettes with peers, becoming

This study has strengths and limitations. One strength is that the

the primary source for new smokers.25,26) Adolescents then share their

survey sample may be representative of the adolescent population un-

sources of cigarettes with their peers.27) In a similar way, online and of-

der study. Specifically, because the study obtained a large sample of

fline e-cigarette stores in Korea should check customers’ ages and en-

the target population, the results can be generalized to the South Kore-
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an adolescent population. Nevertheless, we acknowledge the possibil-

7. Organization for Economic Cooperation and Development, World

ity of sample bias. This study was based on a cross-sectional analysis;

Health Organization. Health at a glance: Asia/Pacific. Paris: OECD

thus, we cannot determine causation between the independent and
dependent variables. Second, this study used secondary data that was
not specifically designed to collect information about adolescents’
perceptions of tobacco product accessibility. As a result, several factors
associated with adolescents’ perceptions of cigarette accessibility,
such as the tobacco retailers’ selling behavior and the channels utilized to acquire cigarettes, were not included. A third limitation is that

Publishing; 2016.
8. Korea Centers for Disease Control and Prevention. Trends in adolescent tobacco use [Internet]. Cheongju: Korea Centers for Disease Control and Prevention; 2017 [cited 2017 May 1]. Available from: http://
www.index.go.kr/potal/main/EachDtlPageDetail.do?idx_cd=2829.
9. Korea Centers for Disease Control and Prevention. Statistics of 10th
the Korea Youth Risk Behavior Web-based Survey. Cheongju: Korea
Centers for Disease Control and Prevention; 2014.

the respondents’ self-reporting of the main independent variables and

10. Brown J, West R, Beard E, Michie S, Shahab L, McNeill A. Prevalence

covariates included in the analysis were subjective and potentially im-

and characteristics of e-cigarette users in Great Britain: findings from a

perfect measures. Consequently, recall bias is possible.
In conclusion, the easy possibility of purchasing cigarettes was positively associated with e-cigarette experience. The likelihood of adolescents’ e-cigarette experience was related to their possibility of purchasing cigarettes, which decreased as age increased. As a result, policymakers need to strengthen restrictions to prevent adolescents’ access
to online and offline purchases of e-cigarettes and cigarettes. Additionally, health educators must further consider ways to change adolescents’ attitudes about smoking.
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