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ABSTRACT

Objectives To examine the effect of Korea’s 2015 tax
policy, discuss its effectiveness and limitations and present
future directions for tax policy in the context of the tobacco
endgame.

Design A retrospectively reconstructed cohort study.
Setting Korea, August 2014—October 2015.

Participants The study examined 41,605 male smokers
aged 19 years and older who participated in the 2015
Korea Community Health Survey.

Measures and analysis Binary and multinomial logistic
regression was used to assess the impact of the tax
policy on smoking-related behaviour. We adjusted for
demographic and health-related variables.

Results Among 41,605 men who were smokers in 2014,
15,499 (35.85%, weighted) reported being affected by the
price increase. Of all smokers, 1,772 (3.96%, weighted)
reported quitting smoking because of the tobacco

price increase. Others reduced their smoking amount
(n=9,714, 22.48%, weighted) or made other changes
such as switching brands (n=4,013, 9.41%, weighted).

An additional 2,401 smokers (5.72%, weighted) quit
smoking for reasons other than the tobacco price increase.
Compared with those in the highest quintile of household
income, the odds that those in the lowest quintile quit
smoking due to the price increase were almost twice as
high (OR=1.98, 95% Cl 1.54 to 2.54).

Conclusions Korea’s 2015 tobacco price increase
affected a significant number of smokers within a year,
especially in the lowest income group, inducing some

to quit or reduce their smoking amount. However, more
smokers quit for reasons independent of the price change.
Tax policy can effectively reduce smoking, but needs to be
combined with other policies for optimal results.

INTRODUCTION

Since ratification of the WHO Framework
Convention on Tobacco Control (FCTC),
various policies implemented worldwide to
regulate smoking have proven effective.'
A tobacco tax increase is a representative

Strengths and limitations of this study

» This study used nationally representative data of
male smokers aged 19 years and older.

» The retrospectively reconstructed cohort design
enabled assessment of changes in smokers’ be-
haviours after implementation of the tax policy.

» We did not analyse the amount of cigarettes smoked
before the price increase, and assessed the changes
over a relatively short period (the past year).

policy that contributes to a global decline
in smoking; it can also improve health
inequalities related to smoking behaviour
because smokers with lower income are typi-
cally more sensitive to increased cigarette
prices.*”

Considerable discussion has occurred
about a ‘tobacco endgame’ or an intensive
regulatory strategy to bring the smoking
rate closer to zero and ultimately aim for
tobacco-free populations.”™ Research on
the tobacco endgame requires consider-
ation of the needs of countries in various
geographical regions.” Although it may
be legally and ethically challenging, the
endgame strategy would critically benefit
public health.® Lowering smoking preva-
lence substantially below the current level
using conventional means would be diffi-
cult."” To achieve the goal of the tobacco
endgame, it is necessary to establish new
strategies based on evidence gained by
reviewing existing policies and obtaining
new insights on the effects of conventional
tobacco regulation policies.'’ "' As with any
tobacco regulation strategy, tax policy needs
to be re-evaluated in terms of its effects on
behaviour, and with consideration of the
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additional efforts needed to supplement such policy for
the tobacco endgame to be realised.” '

Korea’s most recent tobacco tax policy was imple-
mented in January 2015."” The smoking prevalence rate
for men in Korea is one of the highest among (OECD)
Organization for Economic Cooperation and Devel-
opment countries, whereas the tobacco price was the
cheapest until 2014."> The price of cigarettes did not
increase from 2005 to 2015." ' With the new tax policy,
the price of tobacco rose sharply in 2015 (from 2,000
Korean Won [$1.68 USD] to 4,500 Korean Won [$3.80
USD] per pack).

Studies have analysed changes in tobacco use patterns
after the recent tax increase in Korea. The cessation rate
of smokers increased significantly in 2015," especially
among moderate to heavy smokers and those who had
the intention to quit.'® The smoking amount was partic-
ularly reduced among those with lower socioeconomic
status and those exposed to antismoking campaigns.'’
However, few studies have directly compared quitters
with non-quitters (among those who smoked before
the tax policy) in terms of the effect the price increase.
In the Korean Community Health Survey (KCHS),
conducted from August to October 2015, participants
were asked whether the tobacco price increase affected
their smoking-related behaviours. This allowed us to
assess the effect of the tax policy on quitting and other
smoking behaviours, in comparison with those who
continued smoking.

In this study, we examined the effect of Korea’s 2015
tax policy, discuss the effectiveness and limitations, and
present future directions for tax policy in the frame-
work of the tobacco endgame.

Study subjects: current smoker in 2014
Assessed at survey in 2015 (see text for details)

Step 1. Classified by an answer to the question:

“Has your smoking been affected by the tobacco price increase in January 2015?”

Step 2. Classified by an answer to the question:
“How has your smoking been affected by the tobacco price increase?”

Step 3. Classified by current smoking status

Figure 1 Study design and sample size (file attached).

METHODS

Data and subjects

This study used data from the KCHS conducted during
September—October 2015. The KCHS, conducted yearly
since 2008 under the supervision of the Korea Disease
Control and Prevention Agency (KDCA), aims to
produce primary data about population health among
adults aged 19 years and older in each region as a basis
for policy-making (dataset).'® Subjects in the study were
41,605 adult men who participated in the KCHS in 2015
and answered that they were current smokers (n=37,256)
or past smokers whose smoking cessation period was less
than 1year (n=4,346). These participants represented the
cohort of current smokers in 2014, reconstructed retro-
spectively from the 2015 survey.

Patient and public involvement
This study used secondary data from the KDCA.

Study design

Retrospective cohort data were reconstructed, as
described above. Study subjects were grouped according
to whether their smoking behaviour was affected by the
tobacco price increase in January 2015, and how their
smoking-related behaviours changed after the price
increase. Figure 1 shows the study design and sample size.

Measurement
This study analysed smoking-related variables, including
the experience of the tobacco price increase and changes
in smoking-related behaviours. The demographic infor-
mation analysed included monthly household income,
age, education level, marital status, household size and
residential area, while health-related variables included
high-risk drinking, physical activity, the experience of
stress and depression and the number of chronic diseases.
Smoking-related variables: all respondents who smoked in
2014 were asked about their experience of the tobacco

Study subjects
(n=41,605)
Yes No
(n=15,499) (n=26,106)
Quit '::ﬁf Others
(n=1,772) (=9.714) (n=4,013)
5 Continued
Quit -
smoking
(=240 (13 705)
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price increase using the following question: ‘Has your
smoking been affected by the tobacco price increase in
January 20152” The response options were ‘yes’ and ‘no’.
For those who answered yes, the next question asked,
‘How has your smoking been affected by the tobacco price
increase?’” Responses were grouped into three categories:
‘quit smoking’, ‘reduced smoking amount’, and other
changes including ‘switched to cheaper brands’, ‘switched
to e-cigarettes’, ‘switched to non-cigarette tobacco prod-
ucts’ and ‘other’. Regarding smoking status, those who
answered No were classified into two groups: unaffected
and continued smoking, and unaffected but quit smoking.
The respondents were finally classified into five groups by
respondents’ smoking status and behaviours: (1) affected
and quit; (2) affected and reduced smoking amount; (3)
affected and changed smoking behaviour in other ways;
(4) unaffected but quit smoking; and (5) unaffected and
continued smoking (figure 1).

Demographic variables: information was collected on age,
monthly household income, educational status, marital
status, household size and residential area (urban vs
rural). Monthly household income was classified into five
categories: less than 1 million Korean Won (<$845 USD by
2015 exchange rate), from 1 to 1.99 million Korean Won
($845 USD - $1,680 USD), from 2 to 2.99 million Korean
Won ($1,680 USD — $2,5635 USD), from 3 to 3.99 million
Korean Won ($2,535 USD — $3,380 USD) and 4 million
Korean Won or more.

Health-related  behaviour variables: high-risk alcohol
drinking was defined by the following questions: ‘Have
you drunk in the last year?’; ‘How often do you drink?’;
‘How many drinks do you drink at a time?’ If respondents
answered that they drank more than seven glasses at
once and drank twice per week during the past year, they
were classified in the ‘high-risk drinking group’. Physical
activity was assessed by whether respondents reported
‘regular physical activity’ or not. The self-reported stress
level was assessed by asking ‘How much stress do you feel
in your daily life?’, which was answered using a 4-point
Likert scale including ‘A great deal’, ‘Rather a lot’,
‘Some’ and ‘Very little’. Among these, A great deal and
Rather a lot were classified as ‘High’, and Some and Very
little were classified as ‘Low’. Experience of depression
was defined using the question, ‘Have you ever felt sad
or hopeless for 2 weeks in a row over the past year’. The
number of chronic diseases was classified as ‘0’, ‘1’ and
‘2 or more’ by asking about any diagnosis by a doctor of
high blood pressure, diabetes, hypoglycaemic, arthritis,
asthma, allergic rhinitis or atopic dermatitis.

Statistical analysis

Because the KCHS used a complex sampling design, all
analyses were conducted using survey weights provided by
the KDCA. Descriptive statistics for the participant char-
acteristics were generated. Whether participants were
affected by the price increase was the dependent variable
in a binary logistic regression model. Changes in smoking-
related behaviours after implementation of the tax policy

were categorised into five categories and the distributions
were compared according to different variables. Of the
five categories, ‘unaffected and continued smoking’ was
used as the reference; the other categories of changes
were analysed by multinomial logistic regression. For
both the binary and multinomial logistic regression anal-
yses, the results are presented as ORs with 95% CIs. Dose—
response trends in the associations between income and
the dependent variables were tested and expressed as ‘p
for trend’, using monthly household income categories
as an ordinal variable after adjusting for other covariates.
The SURVEYFREQ and SURVEYLOGISTIC procedures
in SAS V.9.4 were used for the respective analyses.'

RESULTS

Table 1 shows the characteristics of subjects organised by
whether they were affected by the tax policy or not. The
study included 41,605 persons, and weighted percentages
were calculated. Of 41,605 participants, 15,499 (35.85%)
respondents said they were affected by the implemen-
tation of the tax policy, and 26,106 (64.15%) said they
were not. Concerning monthly household income,
6,117 people (8.61%) were in the lowest income group
(<$845 USD), and 11,681 people (35.39%) were in the
highest (>$3,380 USD). By age, the largest category
comprised people in their 40s, (n=10,505, 26.67%), and
the smallest was those in their 70s (n=3,659, 4.10%). In
terms of education status, 28.07% of all subjects had grad-
uated from university or higher. Most (65.29%) people
were married and most (66.87%) lived with three or
more family members. Considering health-related vari-
ables, 33.40% of respondents showed high-risk alcohol
consumption, and 25.61% reported exercising regularly.
Moreover, 34.75% reported higher perceived stress, and
5.81% reported having experienced depression for more
than 2 weeks. However, 61.63% of respondents said they
had no chronic diseases.

Table 2 shows these characteristics with subjects divided
into five groups. As table 1 shows, among the 41,605
respondents, 15499 (35.85%) answered that they were
affected by the tax policy; the others (n=26,106, 64.15%)
said that they were not. Among those who were affected,
1,772 people answered that they quit smoking because
of the tax policy. Another 9,714 respondents reduced
their smoking, and 4,013 reported that they changed to
a cheaper brand of cigarettes, started using e-cigarettes,
or tried other behaviours. Of those who were unaffected,
2401 quit smoking for different reasons, and 23,705
respondents continued smoking without changing their
smoking-related behaviours.

Table 3 shows the binary logistic regression anal-
ysis results examining associations of responses to
the tax policy with demographics and health-related
behaviours. The dependent variable was divided into
participants who were affected and those who were not.
The ORs and 95% CIs were calculated using the unaf-
fected group as the reference. The analysis showed that
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Total Affected Unaffected
N (%, weighted) N (%, weighted) N (%, weighted) P value for x"’

Monthly household income (unit: million KRW) <0.001

(1-1.99) 6910 (13.15) 2949 (42.71) 3961 (57.29)

(3-3.99) 7820 (21.00) 2604 (33.57) 5216 (66.43)

Age (years) <0.001

30-39 8181 (23.75) 2640 (31.99) 5541 (68.01)

50-59 9203 (20.22) 3464 (36.57) 5739 (63.43)

>70 3659 4.10) 1800 (50.64) 1859 (49.36)

<Middle school 9123 (12.25) 4245 (46.26) 4878 (53.74)

>University 9106 (28.07) 2715 (29.31) 6391 (70.69)

Single 12800 (34.71) 4933 (37.41) 7867 (23.86)

Number of household members <0.001

Two 12638 (23.08) 5105 (38.77) 7533 (61.23)

Type of community 0.001

Town (rural) 17527 (19.25) 6804 (37.77) 10723 (62.23)

Yes 13354 (33.40) 4562 (33.43) 8792 (66.57)

Physical activity 0.991

Yes 11088 (25.61) 4140 (35.84) 6948 (64.16)

High 13118 (34.75) 4897 (35.31) 8221 (64.69)

Experience of depression <0.001

No 39253 (94.19) 14435 (35.41) 24818 (64.59)

Two or more 5811 (12.54) 2412 (38.30) 3399 (61.70)

Zero 24969 (61.63) 8998 (34.95) 15971 (65.05)

*Doctor-diagnosed high blood pressure, diabetes, hyponatraemia, arthritis, allergens, asthma or atopic dermatitis.
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Variables Crude OR (95% Cl) Adjusted OR (95% Cl)

<1 (US$845) 2.39 (2.20 to 2.60) 1.98 (1.79 t0 2.19)

(2-2.99) 1.35 (1.26 to 1.45) 1.29 (1.20 to 1.39)

>4 (US$3380) 1.00 (Ref) 1.00 (Ref)

19-29 0.59 (0.52 to 0.66) 0.83 (0.72t0 0.97)

40-49 0.48 (0.43 t0 0.53) 0.74 (0.65 to 0.85)

60-69 0.77 (0.68 to 0.86) 0.92 (0.81 to 1.03)

Education level

Mid. sch. to Univ.

-
N
o

(1.32 to 1.49) 1.26 (1.18 to 1.34)

Marital status

Married 1.00 (Ref) 1.00 (Ref)

One 1.14 (1.06 to 1.24) 0.85 (0.77 to 0.94)

Three or more 1.00 (Ref) 1.00 (Ref)

City (urban) 0.90 (0.86 to 0.95) 1.03 (0.97 to 1.09)

High-risk alcohol drinking

No 1.00 (Ref) 1.00 (Ref)

No 1.00 (0.95 to 1.06) 0.99 (0.93 to 1.05)

Self-reported stress level

Low 1.00 (Ref) 1.00 (Ref)

Yes 1.37 (1.24 to 1.52) 1.25 (1.12 to 1.39)

Number of chronic diseasest

One 1.08 (1.03 to 1.15) 1.04 (0.98 to 1.10)

*P for trend <0.001 of monthly household income as an ordinal variable, adjusted for all other variables.
TDoctor-diagnosed high blood pressure, diabetes, hypoglycaemic, arthritis, asthma, allergic rhinitis or atopic dermatitis.
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the lower the household income, the higher the OR of
all tiers (p for trend <0.001), compared with the highest
income group (2$3,380 USD). The lowest income
group (<$845 USD) had an especially high OR of 1.98
(CI'1.79 to 2.19). With respect to age, those in their 20s
had an OR of 0.83 (CI 0.72 to 0.97); for those in their
30s, it was 0.72 (CI 0.63 to 0.82); and for those in their
40s, 0.74 (CI 0.65 to 0.85). Furthermore, those with
the lowest education level (<middle school) were more
likely to be affected by tax policies. Compared with the
group who graduated college or above, the OR was 1.43
(CI 1.30 to 1.58) for middle school graduates and 1.26
(CI 1.18 to 1.34) for high school students. In terms of
health-related behaviours, there was a significant differ-
ence between the impact of high-risk drinking and
experience with depression. Those who reported high-
risk drinking had a lower OR value of 0.89 (CI 0.85 to
0.94), and the depression group had a higher OR, 1.25
(CI'1.12 to 1.39).

Table 4 shows the results of multinomial logistic
regression analyses examining associations of changes
in smoking behaviours with demographic and health-
related behaviours compared with the unaffected and
continued smoking group. The dependent variables
were classified into five groups: ‘affected and quit’,
‘affected and reduced’, ‘affected and changed smoking
behavior in other ways’, ‘unaffected but quit smoking’
and unaffected and continued smoking. ORs and CIs
were calculated based on the unaffected and continued
smoking group. For monthly household income, those
with lower incomes had higher OR values, in a dose—
response fashion, in every category except Unaffected
but quit smoking. In particular, for the lowest income
group (<$845 USD), the group who reported quitting
showed an OR value of 1.98 (CI 1.54 to 2.54); those
who reported reducing the amount of smoking had an
OR of 2.23 (CI 1.98 to 2.51); for those who changed in
other ways, it was 1.69 (CI 1.43 to 2.00); and it was 1.37
(CI'1.11 to 1.68) for those who quit independent of the
policy. As for marital status, single people had a lower
OR than the married group. The high-risk drinking
groups had lower OR values compared with the refer-
ence group. Compared with the low-stress group, the
high-stress group had a lower OR for quitting, but had a
significantly higher OR than the affected and changed
smoking behavior in other ways group. People who
had experienced depression had significantly higher
ORs for changes in the amount of smoking and other
behavioural changes.

DISCUSSION

The 2015 Korean tobacco tax policy significantly affected
smokers’ behaviour, especially the lowest income group.
Among men who smoked in 2014, 35.85% reported being
affected by the 2015 increase in tobacco price. Indeed,
3.96% of male smokers quit smoking within 1year due to
the tax policy. The largest proportion (22.48%) reduced

the amount they smoked after the tobacco price increase,
and another 9.41% switched to cheaper brands, started
using e-cigarettes or made other changes. Notably, an
additional 5.72% of men who smoked responded that they
quitindependent of the price increase. A more significant
impact was observed on the lower income group. Even
high-risk drinkers and those who experienced depression
were significantly affected by the tax policy.

Our results were comparable to previous assessments
of the effects of tax policy, which observed reductions
in smoking prevalence and increased quitting. For
example, a tax increase in New Zealand resulted in 2-4%
of smokers quitting.”” In Turkey, the 2010 tax policy
was associated with a relative change of 14.6% in popu-
lation smoking prevalence between 2008 and 2012, an
average yearly change of 3.65%.%" Tax effects were mainly
observed among lower income populations.” * As we
observed, more smokers chose other behavioural changes
than quitting,”*** especially those who engaged in high-
risk drinking, or experienced high stress or depression.
High-risk drinkers reported that they were less affected
by tobacco price increases than non-high-risk groups but
were more likely to switch to a cheaper brand or new type
of tobacco compared with those who were unaffected
and continued smoking group. These results support the
findings of existing literature that tobacco tax increases
are associated with smoking and drinking behaviours of
smokers.”” *° The effect of the tax policy was found to be
greater in the group with the experience of depression
than the group without the experience of depression.
Compared with the unaffected and continued smoking,
those who experienced depression were more likely to
reduce the amount of tobacco or shift to other types of
tobacco brands after the tax policy in the group with
experiences of depression. There was no significant
difference in the effect of the tobacco price increase
between the group experiencing high-level and low-level
stress. Compared with the unaffected and continued
smoking, those who experienced the high-level stress
more changed their smoking-related behaviour reducing
the amount of tobacco or switching to the cheaper brands
or new types of tobacco. Although it has been reported
that there is an interaction between mental health and
smoking,” % there were few studies about the specific
impact of tobacco tax policy on smoker’s mental health.

The effects of tax policy on smoking need to be
assessed in the context of a broader tobacco control
policy. Recently, there have been discussions regarding
the tobacco endgame, which goes beyond conventional
tobacco control.® It is necessary to review existing policies
and establish new evidence-based strategies, because it is
difficult to lower smoking prevalence substantially below
the current level using conventional means.'’ In partic-
ular, tobacco tax policy, which is a top priority in tobacco
control, needs to be repositioned within the framework
of the endgame strategy. Generally, the overall effect of
tax policy on the tobacco market and public health has
been assessed based on the sales volume of cigarettes
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Table 4 Results of multinomial logistic regression analysis examining associations of changes in smoking behaviours with
demographics and health-related behaviours

Affected and changed
Affected and reduced smoking behaviourin  Unaffected but quit

Affected and quit smoking amount other ways* smoking
Variables OR (95% Cl) OR (95% ClI) OR (95% Cl) OR (95% ClI)
Monthly household income (unit: million KRW)t
<1 (US$845) 1.98 (1.54 to 2.54) 2.23 (1.98t02.51) 1.69 (1.431t02.000 1.37 (1.11 to 1.68)
(1-1.99) 1.29 (1.05 to 1.58) 1.56 (1.40t0 1.72) 1.58 (1.37t01.82) 0.93 (0.77 t0 1.12)
(2-2.99) 1.05 (0.87 to 1.26) 1.36 (1.24t01.49) 1.25 (1.11to0 1.41) 0.99 (0.85 to 1.14)
(8-3.99) 1.02 (0.86 to 1.21) 1.16 (1.06t0 1.27) 1.13 (0.99t01.29) 0.98 (0.85 to 1.14)
>4 (US$3380) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Age (years)
19-29 0.73 (0.53 to 1.00) 0.76 (0.63t0 0.90) 1.09 (0.85t0 1.40) 0.96 (0.71 to0 1.29)
30-39 0.57 (0.43 t0 0.76) 0.63 (0.54 t0 0.74) 0.99 (0.78to0 1.24) 0.71 (0.55 to 0.92)
40-49 0.62 (0.48 t0 0.82) 0.62 (0.53t00.72) 1.02 (0.811t01.28) 0.54 (0.42 to 0.69)
50-59 0.63 (0.49 t0 0.82) 0.67 (0.581t00.78) 1.16 (0.94t0 1.44) 0.60 (0.48 to 0.76)
60-69 0.88 (0.69t0 1.12) 0.83 (0.72t0 0.95) 1.17 (0.94t01.46) 0.89 (0.71t0 1.12)
>70 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Education level
<Middle school 0.98 (0.80 to 1.21) 1.47 (1.31t0 1.65) 1.55 (1.32t0 1.81) 0.90 (0.74 to 1.09)
Mid. sch. to 0.90 (0.78 to 1.04) 1.28 (1.19t01.39) 1.32 (1.18t0 1.46) 0.85 (0.75 to 0.96)
Univ.
>University 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Marital status
Single 0.75 (0.63 to 0.89) 1.00 (0.92t0 1.09) 1.05 (0.94t01.18) 0.62 (0.53 to 0.74)
Married 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Number of household members
One 0.90 (0.71 to0 1.15) 0.79 (0.71t0 0.89) 1.00 (0.86t0 1.15) 1.08 (0.88 to 1.33)
Two 1.09 (0.93 to 1.26) 0.88 (0.81t0 0.95) 1.06 (0.95t01.18) 1.12 (0.98 to 1.28)
Three or more  1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Type of community
City (urban) 1.16 (1.02 to 1.32) 1.05 (0.98t01.12) 0.99 (0.91t01.08) 1.16 (1.08 to 1.30)
Town (rural) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
High-risk alcohol drinking
Yes 0.82 (0.72 to 0.93) 0.79 (0.74t0 0.85) 1.11 (1.02t0 1.21) 0.76 (0.67 to 0.86)
No 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Physical activity
No 0.92 (0.80 to 1.05) 1.00 (0.98t01.07) 0.97 (0.89t01.07) 0.94 (0.84 to 1.06)
Yes 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Self-reported stress level
High 0.74 (0.65 to 0.85) 0.94 (0.88t0 1.01) 1.19 (1.09t0 1.30) 0.77 (0.69 to 0.87)
Low 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Experience of depression
Yes 0.98 (0.74 t0 1.28) 1.23 (1.09t0 1.40) 1.37 (1.16to 1.61) 0.98 (0.76 to 1.26)
No 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Number of chronic diseasest
Two or more 1.12 (0.94 to 1.34) 1.06 (0.96t0 1.16) 1.05 0.92t01.19) 1.46 (1.251t0 1.71)
Continued
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Table 4 Continued

Affected and reduced

Affected and changed

smoking behaviour in  Unaffected but quit

Affected and quit smoking amount other ways* smoking
Variables OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)
One 1.11 (0.97 to 1.27) 1.04 (0.97to 1.11) 1.05 (0.95t0 1.15) 1.09 (0.97 to 1.24)
Zero 1.00 (Ref) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)

*Other changes including ‘switched to cheaper brands’, ‘switched to e-cigarettes’, ‘switched to non-cigarette tobacco products’ and ‘other’.
TP for trend <0.001 of monthly household income as an ordinal variable: for ‘affected and quit’, p<0.001; for ‘affected and reduced smoking
amount’, p<0.001; for ‘affected and changed smoking behaviour in other ways’, p=0.326; for ‘unaffected but quit smoking’, adjusted for all

other variables.

FDoctor-diagnosed high blood pressure, diabetes, hypoglycaemic, arthritis, asthma, allergic rhinitis or atopic dermatitis.

or smoking prevalence.® However, these economic and
population-level indicators do not explain the effects on
individual smokers’ behaviours. For example, changes in
sales quantity do not distinguish between people who are
quitting and those who are merely reducing their smoking
amount. Furthermore, a reduction in prevalence does
not distinguish between the effects of tax and other poli-
cies. Therefore, it is necessary to study the impact of tax
policy on individual smokers’ behaviour.” Using Korea
as a case study, we compared smokers’ behaviour before
and after the implementation of a tax policy that sharply
increased the price of tobacco nationwide.

Based on our results, we suggest that the tax policy was
effective but incomplete in three critical ways, particu-
larly from the perspective of the tobacco endgame. In our
discussion below, we adopt a perspective that assumes that
smokers continue or quit smoking to maximise utility,
which involves economic and non-economic aspects.”*
First, tax policy is directed to increase the economic
cost of smoking, which may be evaded without quitting.
In our study, most smokers among the ‘affected’ group
did not quit smoking but instead reduced their smoking
amount or made other changes in their behaviours. The
tax policy aims to make the cost of smoking exceed its
utility, motivating smokers to quit or buy fewer cigarettes
because of the economic burden of higher product
price.”” However, smokers can buffer the policy effect by
using cost-minimising strategies,” such as reducing the
smoking amount, switching to a cheaper brand or seeking
other types of cigarettes with more cost-efficient satisfac-
tion, such as a flavoured product, non-cigarette tobacco
product or e-cigarettes. These mitigation possibilities may
inherently limit the role of tax policy as society moves
toward the endgame stage.

Second, tax policy does not tackle the nature of the
addiction underlying smoking behaviour and thus is inef-
ficient in motivating smokers to quit. Smoking involves
costs such as health risks and the immediate expendi-
ture to buy cigarettes and its utility as a consumption
good or a socialising tool.”! According to the behavioural
economics theory of addiction, smokers and other users
of addictive goods have a rational basis to maximise their
satisfaction.” * If the utility of quitting were higher than

that of smoking, smokers would quit. However, there
are unique characteristics of addiction that make this
rational choice difficult. First, addiction exacerbates
temporal discounting, leading to a lower valuation of the
future health benefits than the present utility.”* Second,
withdrawal symptoms cause significant disutility when
attempts are made to quit. Thus, not only smoking but
also quitting incurs costs, creating a barrier to any tax
effects. Because of these features of addiction, tax policy
will realise its full potential only if implemented in combi-
nation with a sufficient level of ‘help provision’ policies
for nicotine dependence treatment.

Third, tax policy is not oriented to social and ethical
values that go beyond economic rationales. Many quit-
ters answered that they did not quit smoking because of
the price increase. Instead, they stopped for their own
health or that of their family.'” Health is a social value
for the individual, their family and society.” For many
smokers, health may not be exchangeable for any amount
of money. Some smokers quit because they did not want
to cause trouble to people around them, for example,
secondhand smoke. In other words, smokers did not
choose to quit smoking merely because of the economic
burden butalso because they recognised social and ethical
values associated with quitting smoking. Appreciation of
the social value of quitting involves various perceptual
factors, which non-tax policies can strongly influence.
The tobacco endgame vision requires a social and ethical
consensus that goes far beyond economic calculations
and necessitates policy arrangements to complement the
limits of tax policy.

There are specific ways to overcome the limitations of
tax policy. First, the efficacy of tax policy can be strength-
ened by repetitive implementation, as exemplified in New
Zealand, where the price was increased annually for 7 years
starting in 2010.” If the tax policy is enforced repeatedly,
less time may be allowed for cost-minimising adaptations,
and adjustments can be made for inflation, keeping the
price of cigarettes consistently high relative to the utility
of smoking. More importantly, strategic planning is neces-
sary to implement price and non-price policies together
for maximum effect.'” The WHO recommends MPOWER
measures as an effective tobacco policy. Combined
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policies decrease smoking by simultaneously influencing
various factors. Raising the tobacco tax (R) and warning
against health hazards (W) increases the perceived costs
of smoking. Regulating tobacco advertisement, promo-
tion and sponsorship bans (E) prevent misleading depic-
tions of the attractiveness of tobacco products. Offering
cessation services (O) reduces the disutility of withdrawal
symptoms, and protecting people from tobacco smoke
(P) reflects the social value of quitting.

Finally, an important approach to the tobacco endgame
is to focus on the supply side.’ In the WHO FCTC, price
and tax measures belong to the demand-reduction
section; most other non-tax policies are also on the
demand side. Fewer measures are listed in the supply-
control section, and relatively less attention has been
given to this side. Dismantling the supply chain ecosystem
is crucial to winning the tobacco endgame, and intensive
efforts are needed for this undertaking.

Our study had some limitations. First, our survey did
not capture information on the amount of smoking or
smoking frequency before the tax increase. Also, we
assessed smoking-related behaviour changes over a rela-
tively short period (during the past year); some quitters
might have relapsed. Specific information was not avail-
able on the duration of quitting. Past smokers’ recall of
whether they quit within the past year or earlier mightalso
have been inaccurate in some cases, although we believe
that any such misclassification would not have seriously
affected our findings. Despite these limitations, by retro-
spectively reconstructing a cohort study, our investigation
provides insight into the behaviour changes of individual
smokers following the implementation of a tobacco price
increase. In this way, we were able to assess the reasons
for quitting among those who stopped smoking. It should
be noted that females were not included in this study.
Smoking in women is an important issue not only because
it affects their health” but also because children and the
elderly being cared for by women could be affected by
secondhand smoke exposure.”” However, examining the
effects of the tax policy on women would have required
a much more in-depth analysis. Since the smoking preva-
lence of women is significantly lower than that of men in
Korea,” * both genders need to be analysed separately.
Moreover, previous studies reported that women may be
more sensitive to tax increases.”’ Exploring and testing
for gender differences exceeded the focus of this paper
and merits a separate study.

CONCLUSION

Korea’s 2015 cigarette price increase policy had a signif-
icant impact on quitting rates, especially among those in
the lowest socioeconomic group, and in high-risk drinkers
and those experiencing depression. However, limitations
of the tax policy were also observed, where many smokers
could find ways to avoid the price burden without quit-
ting. Notably, more smokers quit for reasons other than
the increased price. Tobacco tax policy is an effective and

essential means of tobacco control, but is insufficient
in isolation for the tobacco endgame. It is necessary to
develop a strategy for a comprehensive policy to over-
come the limitations of tax policy and meet the goal of
the tobacco endgame.
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