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Background: In January 2015, South Korea's government raised the cigarette tax, and the retail price of cigarettes
abruptly increased by 80% compared to the previous year. This research aimed to determine the effect of this increase on
smoking cessation among South Korean smokers.

Methods: We analyzed data collected by the 2013-2015 South Korea National Health and Nutrition Examination Survey
of 15,203 South Koreans over 19 years old using regression analysis. We examined the recent non-smoking period of
nonsmoking people, prepared according to the survey, and analyzed the recent smoking cessation ratio.

Results: Among smokers, from 2013 to 2014, the smoking cessation rate was 7.2%, and it increased to 9.9% in 2015 after
the increase in the cigarette tax. In 2015, the recent smoking cessation rate was higher among people over the age of 60
(odds ratio [OR], 2.67) compared to those between the ages of 40 and 49. The recent smoking cessation rate was higher
among people with below elementary education (OR, 2.28) and above university education (OR, 1.94) compared to high
school, higher for those with apartments (OR, 1.74) compared to general type residences, and higher among those with a
household income in the low-middle quartile (Q2) (OR, 2.32) compared to the highest quartile (Q4).

Conclusion: This innovative policy including increase in cigarette prices affected smoking cessation, and its impact
varied by sub-group of smokers in South Korea.
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Consistent with the global trend and based on inflation,
South Korea has gradually increased its cigarette tax by 10%-
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30% in an attempt to reduce the smoking rate'. However, even
with these increases, the price of cigarettes in South Korea was
still low, and the prevalence of smoking was high compared
to other Organisation for Economic Co-operation and Devel-
opment countries’. Moreover, the price of cigarettes in South
Korea had not increased in 10 years from 2004 to 2014°. From
2008 to 2011, the smoking rate among male South Koreans
did not vary very much, reduce from 47.7% to 47.3%, slightly
decreased to 43.7% in 2012, and to 42.1% in 2013". In January
2015, the government abruptly increased the cigarette tax,
and the retail price of cigarettes increased by 80% compared
to the previous year (Figure 1A). In addition, smoke-free areas
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Figure 1. Effects of abrupt cigarette price increase on recent smoking cessation rate in Korea. (A) The price change for one pack of cigarettes
from 1989 to 2015 in Korea. (B) Habit changes after cigarette price increase. (C) Changes in recent smoking cessation rates before (2013-2014)
and after (2015) cigarette price increase. *p<0.05 signifies changes in recent smoking cessation rates according to year.

were expanded from public places to indoor areas, including
worksites, restaurants, coffee shops, and bars. Although previ-
ous studies have examined the effects of national policy on
smoking prevalence’, there has been no study on the signifi-
cant effects of the recent policy, which increased the price of
cigarettes by 80% in January 2015, on smoking cessation.

The South Korea National Health and Nutrition Examina-
tion Survey (KNHANES) is a large-scale annual survey con-
ducted systemically by the South Korea Centers for Disease
Control and Prevention (KCDC). The data in the KNHANES
represents the entire general population of South Korea®. The
KNHANES survey includes various questionnaires that con-
tain demographics and clinical manifestations. In addition,
detailed questionnaires concerning smoking habits are in-
cluded, especially in the 2013-2015 surveys. Thus, KNHANES
data will be useful for confirming any significant changes in
the smoking habits of South Korean smokers before and after
the implementation of the new policy.

The goal of this study was to determine the effects of the in-
novative policy including the increase in tobacco prices and
expansion of smoke-free areas on cigarette smoking cessa-
tion among South Korean smokers, and which sub-groups of
smokers more readily responded to the new policy.

Materials and Methods

1. Participants

We used data from the KNHANES, a national survey per-
formed in 2013-2015. The survey used complex probability
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procedures to provide a sample representative of the South
Korean general population, with stratification and multiple
stages of cluster selection using age, sex, residence type, edu-
cation level, and other variables. We followed the guidelines
for reporting sample weight (sampling weights) and stratifica-
tion as indicated by the KCDG; this information is available on
the KNHANES website (http://knhanes.cdc.gokr).

Among 20,482 subjects surveyed in 2013-2015, a total of
15,203 subjects =19 years of age responded to the health sur-
vey, including a questionnaire concerning smoking habits.
Using regression analysis, 3,086 subjects who were current
smokers and who had smoked more than 100 cigarettes in
their lifetime or who had stopped smoking within the past six
months were examined to detect the significant factors for
recent smoking cessation. Recent smoking cessation was de-
fined as having stopped smoking within the past six months:
they answered, “I smoked cigarettes in the past but do not
smoke now” to a question asking “Current smoking status,’
and gave a variable period less than 6 months to a question
asking “Non-smoking period.” The recent smoking cessation
rate (%) was calculated as follows: subjects with recent smok-
ing cessationx100 (%)/total enrolled subjects (current smoker
and ever smoker including subjects with recent smoking
cessation). This retrospective study was approved by the In-
stitutional Review Board (IRB) of Yongin Severance Hospital
(No. 3-2017-0020). The requirement of informed consent was
waived considering the retrospective nature of this study.

2. Definition of variables

All data were collected by self-reported questionnaires,
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including diabetes status, hypertension status, marital sta-
tus, education level, residence type, and household income.
Household income was determined based on each subject’s
self-reported monthly household income in South Korea.
Income level was categorized into four quartiles. Body mass
index (BMI; measured as body weight divided by the square
of the body weight, and expressed in units of kg/m?) was mea-
sured by the healthcare provider.

3. Statistical analysis

We used KNHANES stratification variables and sampling
weights. Differences in categorized variables and continuous

variables from before and after the policy change were ana-
lyzed by chi-square tests and t-tests, respectively. Univariate
and multivariate logistic regression analyses were conducted
to identify factors associated with recent smoking cessation.

The interaction odds ratio (OR) value refers to the relative
size of the OR value after the increase of cigarette tax in prepa-
ration for a before-tax change. This was used to determine if
there were significant differences in the critical factors; that is,
if the interaction OR value is greater than 1, it is a positive ef-
fect that relatively increases the smoking cessation rate, and if
it is smaller than 1, it has a negative effect that has a relatively
lower smoking cessation rate.

Table 1. Clinical characteristics of total enrolled subjects before and after policy change

Variable Before increase policy (2013-2014) After increase policy (2015) p-value

Male sex, n (%) 5,068 (49.6) 2,487 (49.9) 0.836
Age, yr 0.806

19-29 1,982 (19.4) 951 (19.1)

30-39 1,992 (19.5) 927 (18.6)

40-49 2,125 (20.8) 1,026 (20.6)

50-59 1,982 (19.4) 981 (19.7)

>60 2,135 (20.9) 1,096 (22.0)
Height, cm 164.2+0.1 164.3+0.2 0.195
Weight, kg 64.7+0.1 64.0+0.2 0.170
BM], kg/m2 23.9+0.1 23.7+0.1 0.296
Diabetes 950 (9.3) 428 (8.6) 0303
Hypertension 2,482 (24.3) 1,290 (25.9) 0.140
Married 7918 (77.5) 1,513 (76.3) 0.343
Education level 0.247

Below elementary 1,716 (16.8) 797 (16.1)

Middle school 939 (9.2) 433 (8.7)

High school 3,218 (31.5) 1,869 (37.5)

Above university 3,606 (35.3) 1,883 (37.8)
Type of residence 0.694
General type 5,251 (51.4) 2,467 (49.5)
Apartment 4,965 (48.6) 2,516 (50.5)
Household income 0.551

Lowest quartile (Q1) 1,532 (15.0) 757 (15.2)

Low-middle quartile (Q2) 2,615 (25.6) 1,156 (23.2)

High-middle quartile (Q3) 2,983 (29.2) 1,500 (30.1)

Highest quartile (Q4) 3,085 (30.2) 1,569 (31.5)
Enrolled number 10,219 (100) 4,984 (100)
Representing number 23,879,830 12,071,069

Values are presented as percentage or mean+SD unless otherwise indicated.
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Results

1. Clinical characteristics of enrolled subjects before
and after the policy change

We enrolled 10,219 subjects (representing a population of
23,879,830) and 4,984 subjects (representing a population of
12,071,069) in 2013-2014 (before the policy change) and in
2015 (after the policy change), respectively. Subjects from be-
fore and after the price increase policy were not significantly
different in clinical characteristics, including sex, age, height,
weight, BMI, diabetes, hypertension, marital status, education
level, type of residence, and household income (Table 1).

2. Effects of policy change on smoking cessation and
smoking habits

We analyzed data of 3,086 smokers to define the effects of
policy change on smokers. Cigarette prices had not changed
for ten years before the announcement of the new policy;
however, in January 2015, the government abruptly increased
the price of cigarettes (Figure 1A). There was a question in
KNHANES on the impact of an 80% increase in cigarette
prices in 2015. Some smokers commented that because of the
new policy they had stopped (7.5%) or reduced (32.1%) their
cigarette smoking (Figure 1B). A smoking cessation period in
the past was investigated in the 6th KNHANES (2013-2015),
and this illustrated that before the policy change, the recent
smoking cessation rate was 7.2% from 2013 to 2014. Com-
pared to 2013-2014, however, it significantly increased to 9.9%
in 2015, after the policy change (p=0.047) (Figure 1C).

3. Significant factors for recent smoking cessation
before the policy change among smokers

We defined the significant factors for subjects who recently
stopped smoking within the past six months (recent smoking
cessation) among 3,086 smokers. In the univariate analysis,
age, BMI, hypertension, and marital status were significant fac-
tors contributing to recent smoking cessation before the new
policy. The multivariate analysis illustrated that marital status
was a significant factor for recent smoking cessation (OR, 0.36;
95% confidence interval [CI], 0.28-0.74; p=0.002) (Table 2).

4. Significant factors for recent smoking cessation after
the policy change among smokers

In the univariate analysis, age, hypertension, education
level, residence type, and household income were significant
factors for recent smoking cessation after the policy change.
The multivariate analysis illustrated that the significant factors
for recent smoking cessation were: subjects >60 years old (OR,
2.82; 95% CI, 1.15-6.91; p=0.023) compared to those 40-49
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years old; education levels of below elementary (OR, 2.28;95%
CI, 1.00-4.95; p=0.049) and above university (OR, 2.17; 95%
CI, 1.08-4.34; p=0.029) compared to high school education;
and subjects living in apartment residences (OR, 1.77; 95% CI,
1.02-3.08; p=0.043) compared to general type residences. In
addition, subjects with low-middle quartile (Q2) household
income were more likely to stop smoking compared to sub-
jects with the highest quartile household income (OR, 3.03;
95% CI, 1.40-6.58; p=0.005). Although there is no significant
difference, subjects with the lowest quartile (Q1) household
income were more likely to stop smoking than subjects with
the highest quartile (Q4) household income (OR, 1.68;95% ClI,
0.70-4.01, p=0.243) (Table 3).

5. Significant factors for recent smoking cessation after
policy change compared to those before the policy
change

We obtained the interaction OR and p-values to determine
whether there is a significant gap between factors before and
after the policy change. Subjects between 19 and 29 years
of age were more likely to stop smoking compared to those
between 40 and 49 before the policy change (OR, 3.89). After
the policy went into effect, the recent smoking cessation rate
was still higher for people aged between 19 and 29 years of
age (OR, 1.82), but it is decreasing. (interaction OR, 0.48; in-
teraction p=0.197). However, in women, compared to men,
the smoking rate increased (OR, 6.05) after the price increase
(Supplementary Tables S1, 2). Married subjects were less
likely to stop smoking compared to unmarried subjects before
the policy change (OR, 0.31), whereas after the policy went
into effect, married subjects were significantly more likely to
stop smoking (OR, 1.82). When comparing men and women
separately, the recent smoking cessation rate in men'’s groups
has increased (OR, 1.82) (Supplementary Tables S3, 4). There
was also a significant difference between the likelihood before
and after the policy was implemented (interaction OR, 5.79;
p<0.001). After the policy change, for the subjects with below
elementary school education, there was a statistically increas-
ing trend compared to before the policy change (interaction
OR, 2.67; p=0.051). Subjects with low-middle quartile (Q2)
household incomes were more likely to stop smoking com-
pared to subjects with the highest quartile (Q4) household
income (OR, 2.32) compared to before the policy change (OR,
0.90) (interaction OR, 2.59; p=0.034) (Table 4).

Discussion

We found that the innovative policy change by the South
Korean government was successful in encouraging smokers
to stop smoking. The stop smoking rate was 7.2% before the
policy change but significantly increased to 9.9% per year after

www.e-trd.org



"UONBIADP PIBPURIS (]S XopUI ssetl Apoq [N [BAIIUI 2OUSPHUOI ;) ‘ONBI SPPO YO
"PAIBIIPUI SIMIAY)O SSA[UN (JSFUBAW 10 (%) Idquinu se pajuasald are sanfes

75

trd¢

Tuberculosis and
Respiratory Diseases

in Korea

icy in

National cigarette price increase pol

I (7'8¢) €1S'ST9'T (0°1€) L8F9€ET (#0) anaenb 1soySi
10€0  LTT1-9%0 LLO (€2€) 96£'678'T (cLe) ceceIT (€0) o[nrenb o[ppru-ysi
L690  99T-2S0 06°0 (792) 0L8'F0S'T (6'S2) 0T6'ETT (¢0) omaenb Appru-mo]
S69°0 S1'¢-090 PI'T (221) 129'ScL (8'S1) ¥59'69 (10) 9mrenbsomor
QUWIOdUI p[OyasnoHy
6910 9L T-LL0 LT'T (0€P) TIF'SLOT (L99) eveest Juauredy
I (029) 612'8TH'T (eep) LELBIT 9d4) [e1ouaL)
aouapisarjo adAg,
2L00 89960 91 (8'9€) 992°6£0°C (99%) 0£L702 Ajs1oA1UN 9A0QY
T (0°SF) 6£€°095°C (¢9¢) ¥8€°09T [00YS YSIH
€60  LLT-L90 9¢T (8'8) 929'86¥ (L6) ceser [0049S S[PPIN
°v9°0 99 T-¥+'0 S8°0 ($'01) 819'96¢ (eL)vee'1e Areyuawage moppyg
[9A9] lONBINPYH
9260 ¥6C-L€0 SO'T (L2) g8sest (62) 685C1 L1081y ey
9260 S9'T-8S°0 860 (c¥c) L09'6IE (rer) 8s0'ch [IUOW SB[ Ay} 10 1SN DY
2000 $2°0-820 9¢0 1000>  8F0-120 €0 (L€L) 18T'96TF (L9F) 0€¥'S02 paLLIBIA
LY 0 6£T-670 780 €200  T6'0-LE0 950 (¢ge) e81'LLT T (6'€T) 19209 uoisuaradAf]
10€0 6ET-VE0 690 (901) €8¥'cce (92) 16€'0g Se1aqRI(]
P6T0 20'T-260 L6°0 7200  66'0-680 760 60°070TF¢ IE€0FEEET NG
88L'T 9€'€-C60 6LT 20T0  20€-160 ST (02T) 9€2'989 (€1T) 00867 092
7680 612-0S0 SOT €60 012670 10T (9°2T) 9€7'T00°T (T0) €28FP 65-08
I I (152) 92L'82H'1 (ev1) ¥ELTY 6v-0F
€620 81C-L50 ITT 1820  BLTL0 el (£62) 8LV T9F'T (8:02) 68116 6£-0€
2800 20'1-260 16T 1000>  ¥22-607C 68°€ (6'6T) €CTLIT'T (ce¥) L20'161 6261
1A 98y
I (0€1) 806CHL (ev1)216C9 Iewd]
6L90 6V T-7S0 06°0 (0°28) €61CS6'F (2¢8) €99'9.€ AN
XaS
anpea-d ID %S6 i (0) anyea-d 1D %S6 i (0] dnoi§ 1axouus yuaxrmd dnoa8 uonessad Sunjowrs
w_w>~&ﬂm dleLIRANNIA SIS >—&=& JJeLIBATU() JO I_quInu wﬂﬁﬁwwwhﬁoﬁ JU9393.l JO Joquunu wzmuﬁwwwhavm

Javjows Suowre (F102-£10¢) 8ueyd Ad1jod a10§oq UONELSS3I SUD[OUIS JUIIAI 10J S10)Ie) JuedHIuUSIS *Z A[qRL

://doi.org/10.4046/trd.2019.0011

https

www.e-trd.org



DS Kwon et al.

Tuberculosis and
iratory Diseases

Resp

"UOIIBIADP PIEpUEIS (]S 91918310 JIUO0NIIA :)H XIPUI SSEW APO( :JIN{ [eAINUI QDUIPHUOI ;) ‘ONLI SPPO H
"PAIBIIPUI ISIMIIIO SSIUN (JSFULIW 10 (%) JIoquunu se pajuasatd are sanfep

www.e-trd.org

I I (T0€) 029°TSL (9°€2) 5€9'79 (¥O) amrenb 1saySIEy
8€8°0 LOT-TFO 60 780 P6'1-970 760 (9°€€) ¥69'078 (67¢) S€1'89 (€0) o[nrenb apprui-ysi
S00°0 89°9-0F'T €0 9100 09F-LTT €T (€02) 1€0'60S (2€) 60¥'TOT (20) omaenb a[pprur-moy
€rc0 107020 89'T 8cL0 19¢-150 91’1 (091) 9eT'10¥ (s¥1) 1086 (TO) amaenb 1samo

QUWIOdUI p[OyasnoHy
€100 80°€-20'T LLT SO0 86C-10'T PLT (0°€F) TTF'SLOT (L9¢) eve'est aunredy

I I (0°28) 612'8CH'T (e€r) LELBIT 9d4) [e1oUaL)

douapIsarjo adAg,
6200 PET-80'T LTC 6£0°0 P9E-F0'T 76T (¢ce) 9£9'888 (eL¥) 1Lt Ans1oA1uN 9A0qY

I 1 (T9r) 6SL'SET'T (21€) L6898 [00YPS YSIH
6290 002-2€0 080 L060 GE'T-8€0 S6°0 (¢8) LTT€TC (¢g) 181°ST [004dS 9[PPIA
6700 S6F-00'T 82T 2200 €LP-0TT 82T (8'6) 81T°9t¢C (FS1) 681°CH Areyuawop mopg

[oA9] lONEONPY

Y110 8v'1-€0°0 61°0 (972) 28L'S9 (¢0) 62H'1 K101y eupsy

20€°0 LTT-L¥0 LL0O (6'T%) 688°00% (922) 01T [luout Jse| ) 10§ 198N Hi

180°0 SGE-€6°0 A (6'99) 1687291 (9'8L) 66TS1C poLLBN

L00°0 6L0-1C0 0 LE00 L6'0-C€0 950 (992) 822199 (L91) €S6'ch uoisuaradApy

£6£0 L6C-S9°0 6€T (06) L29'v0T (rer)ssoce $e19qRI(]

6290 60'T-S60 0T ST'078CHC TS 0FHSTe NG
€200 169-ST'T 78T 9200 T€9-6CT L9T (F'11) P2L¥8C (€9T1) THLTP 092
L6T0 80°6-2L0 16T 7820 £SF-190 2T (¢'6T) 698'18F (L°L1) cer'sr 65-08

I 1 (c¥2) ¥£0'09 (0€1) €29'ce 6v-0F
€Ie0 98%-09°0 121 690°0 6.°9-€60 IS¢ (5°€2) 2£0'68S (81€) 12028 6£-0€
6920 £87-190 9L1 0£20 P8'7-890 81 (L12) 1267CHS (¢1e) cT1'gs 6261

1L 98y
1 (8Cr)cecole (cv1)8LL8€ Iewd]
81,70 IL1-9%0 680 (T°28) 18€¥81°C (8'98) voT'cee AN
XaS
anpea-d 1D %S6 i (o) anjea-d 1D %S6 i (0) dnoi8 13>ours dnoi8 uonessad Sunjowrs

wmw>—-w=ﬂ dleLIeANNIA w~w>—&=ﬁ dJeLIRATU() Jua.1Immd jo wﬂhmﬂﬁww@hﬂmﬂm JU993.l JO Joquunu w:uﬂ—@w@-ﬂﬁm@m

trd¢

13v0owrs Suoure (510g) a5ueyd Ad170d 19)J€ UOTIBSSID SUD[OUIS JUIIII 10f $10)9.] JUBdHIUSIS € S[qE],

76



National cigarette price increase policy in Korea

Tuberculosis and t d@
Respiratory Diseases r

Table 4. Significant factors for recent smoking cessation after policy change, compared to before policy change among

smoker
Before increase policy After increase policy Interaction
OR p-value OR p-value OR* p-value’

Male sex 0.90 0.675 0.89 0.718 0.987 0.975
Age, yr

19-29 3.89 <0.001 1.82 0.230 0.48 0.197

30-39 1.43 0.287 251 0.069 1.76 0.351

40-49 1 1 1

50-59 1.01 0.973 1.71 0.282 1.69 0.397

=60 1.65 0.102 2.67 0.026 1.62 0.370
BMI 0.94 0.022 1.02 0.629 1.09 0.073
Diabetes 0.69 0.301 1.39 0.393 2.01 0.181
Hypertension 0.56 0.023 0.56 0.037 1 0.994
Married 0.31 <0.001 1.82 0.081 5.79 <0.001
Education level

Below elementary 0.85 0.642 2.28 0.027 2,67 0.051

Middle school 1.36 0.393 0.95 0.907 0.7 0.538

High school 1 1 1

Above university 1.6 0.072 1.94 0.039 121 0.642
Type of residence

General type 1 1

Apartment 1.17 0.469 1.74 0.045 1.49 0.252
Household income

Lowest quartile (Q1) 1.14 0.695 1.16 0.728 1.02 0.975

Low-middle quartile (Q2) 0.9 0.697 232 0.016 2.59 0.034

High-middle quartile (Q3) 0.77 0.301 0.94 0.874 1.23 0.638

Highest quartile (Q4) 1 1 1

*Ratio of OR after policy changes: if OR >1, it has a positive effect that relatively increases the smoking cessation rate; and if OR <1, it has a
negative effect that has a relatively lower smoking cessation rate. ‘Interaction p-value <0.2 signifies changes in recent smoking cessation rates

compared to before policy change.
OR: odds ratio; BMI: body mass index.

the policy change (an increase of 27.3%). In addition, many
smokers (39.6%) commented that they had stopped or re-
duced smoking because of the 2015 policy.

Cigarette price increase policies have been considered as
one of the most effective strategies for smoking cessation”.
Many countries have adopted a cigarette price increase policy
and obtained significant effects on the number of individuals
who stop smoking"'”"". In South Korea, cigarette prices were
relatively low and had not significantly increased beyond the
inflation rate in recent periods. The South Korean government
decided to increase the cigarette tax suddenly, and the final
price of a packet of cigarettes increased from $2.09 in 2014 to
$3.76 in 2015. We demonstrated that this dramatic increase
in cigarette prices positively affected the cessation of cigarette

www.e-trd.org https://doi.org/10.4046/trd.2019.0011

smoking in South Korean smokers.

Smoking rates are higher in subjects with lower socioeco-
nomic status. In South Korea, subjects with lower household
income are 1.3-2.3 times more likely to smoke cigarettes,
compared to subjects with the highest household income'.
Smokers with a lower socioeconomic status are the main tar-
gets for antismoking policies, as many studies have reported
that a cigarette price increase policy is more effective on sub-
jects with low socioeconomic status'*"*. We also illustrated
that subjects with low household income are more likely to
stop cigarette smoking after the implementation of a cigarette
price increase policy. Subjects in the low-middle quartile (Q2)
of household income were significantly more likely to stop
smoking because of the price increase compared to subjects
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in the highest quartile (Q4) of household income (interac-
tion p=0.034). Although we could not demonstrate that this
positive effect is stronger with a serial decrease in household
income, we can assume that subjects with low household in-
comes tend to be more responsive to a price increase policy.

Although a low socioeconomic level is a well-known sus-
ceptibility factor for smoking cessation because of an increase
in cigarette prices, higher BMI, diabetes, education level, and
marital status are not well-known factors. Previous studies
abroad have reported that young adults more easily respond
to cigarette price increase policies''’. We demonstrated that
the smoking cessation rate was high in subjects aged between
19 and 29, but they are less susceptible to an increase policy.
This different result may be due in part to the fact that we
excluded adolescents (those under the age of 19). In addi-
tion, the South Korean culture’s devotion to children, even if
it requires a parent's own sacrifice, might support this result;
grandparents may give up smoking instead of their grandchild.
People with diabetes want to stay healthy, and the smoking
cessation rate has gone up. Married individuals may feel a
stronger responsibility to stop smoking compared to those
who are unmarried. This may lead a married person to stop
smoking after the cigarette price increase policy. Furthermore,
we compared the recent smoking cessation rate between men
and women. In women, the smoking cessation OR value of 19
to 29 years old has risen from 2.97 to 6.05 after policy changes.
In married women, the recent smoking cessation OR value
has decreased from 11.62 to 1.51, and in groups that are above
university level education, OR values decreased from 0.28
to 0.2. However, they did not affect when compared with the
overall smoking cessation rate. This suggests that the overall
smoking cessation rate has changed depending on the influ-
ence of men because they make up the majority of smokers
(Supplementary Tables S1-4).

There are several ways to stop smoking. Electronic ciga-
rettes (EC) are considered as one of the ways to stop smoking.
In one review article, EC helped people to stop smoking for 6
to 12 months compared to a placebo (4% vs. EC 9%), but the
result is rated ‘low’ by GRADE standards'”. The smoking ces-
sation effect of EC remains inconclusive and more research is
under way'"". This paper shows EC users’ recent smoking ces-
sation rate was low before and after the price increase, but it
was not statistically significant (Tables 2, 3).

The policy to expand smoke-free areas was implemented
to reduce exposure to second-hand smoke. Previous studies
have revealed the positive effects of smoke-free area policy on
smoking rate and health'"". Expansion of smoke-free areas
also might attribute to the reduction in smokers. However, we
think that the price increase policy has more powerful effects
on smoking cessation compared to the expansion of smoke-
free areas. This was because the difference in the price before
and after the policy change was large.

We are well aware that smoking is a significant risk factor for
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important diseases, including lung cancer and asthma™*. It

is even more harmful to pregnant women and children, and
second-hand smoke is also dangerous®*’. Tobacco control
policies established by governments affect not only smoking
cessation but also smoking-related diseases and mortality”" ™.
Although we did not perform an analysis, we can expect that
smoke-related diseases, associated admissions, and mortality
might be improved after policy changes. Further studies using
large-scale national data will help examine the accuracy of this
expectation.

The KNHANES data are obtained from a well-designed
national program with complex, multi-stage probability
sample extraction. We also used a complex sample analysis,
recommended by KNHANES; therefore, this data represents
46,946,471 South Koreans, which is close to the total popula-
tion of South Korea™. The innovative cigarette policy was
implemented nationwide, and subsequently, national data
is necessary to determine the effects of this new policy. This
means that the hypotheses in this research can best be con-
firmed using KNHANES data.

The study has some limitations. First, this is a cross-section-
al observational study, not a longitudinal cohort study. There-
fore, analysis of the smoking cessation rate was conducted us-
ing different populations in 2013, 2014, and 2015. As a result,
we should be careful in interpreting the results of this study.
Second, we used an operational definition of recent smoking
cessation. This measurement of recent smoking cessation
may not fully reflect the real recent smoking cessation caused
by the policy change. Third, we could not analyze the poten-
tial variables that affect smoking cessation, including the se-
verity of underlying respiratory disease and lung function, and
distances between homes and cigarette stores’”. The avail-
able variables are limited because the data was not collected
by the authors, but by KCDC. Fourth, this is a questionnaire-
based study; therefore, recall bias cannot be excluded. Last,
this paper looked at the variables in consideration of the basic
sociological variables other than lifestyle and failed to reflect
lifestyle indicators such as drinking and exercise that could
change. We will be able to follow up on this in future research.

In conclusion, using a large amount of national scale data,
this study confirmed that an innovative policy change posi-
tively affected smoking cessation of current smokers in South
Korea. In addition, this positive effect was more pronounced
in people who were married and people with a high BMI, dia-
betes, below elementary education level, and with low house-
hold incomes.

Many countries have adopted cigarette price increase poli-
cies, and these have had a significant impact on the number of
individuals who have stopped smoking. This is the first study
to determine the positive effects of the national cigarette price
increase policy conducted by South Korea's government.
The retail price of cigarettes abruptly increased by 80% com-
pared to the previous year, and this increased the number of
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people who stopped smoking. This positive effect was more
pronounced in people who are =60 years of age, married, and
with low household incomes. The findings suggest that this in-
novative cigarette increase policy should be maintained over
the long term to retain this positive effect on the cessation of
cigarette smoking in South Korea.
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