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Abstract

Background: In smokers with chronic diseases, we examined the abstinence rates over 6 months and its affecting
factors in the context of the Korea National Health Insurance Service (NHIS) smoking cessation program.

Methods: To identify 6-month abstinence, we extracted a sample of 15,017 participants using the multi-stage strati-
fied cluster sampling method from the 359,047 individuals enrolled in the 2016 NHIS smoking cessation program and
1500 smokers responded to the telephone survey. From this group, 1245 individuals (48.50 £ 12.55 years; men 89.8%)
were enrolled, as they had no missing information for confounding variables. We compared chronic disease distribu-
tion between participants and current smokers in the 2016 Korea National Health and Nutrition Examination Survey.
We evaluated the factors affecting continuous abstinence rate (CAR) across patients with different chronic diseases:
hypertension, diabetes mellitus (DM), dyslipidemia (DL), chronic obstructive pulmonary disease, and major depressive
disorder (MDD).

Results: While participation of DM patients was high, the participation of DL patients was relatively low. The CAR
over 6 months was 44.74%. The adjusted odds ratio (OR) for continuous abstinence over 6 months was significantly
lower in the MDD group than in the no-MDD group (OR 0.43, 95% confidence interval [C]] 0.21 to 0.85). The factors of
program completion (complete versus incomplete: OR 3.11, 95% Cl 2.43 to 3.98), region (non-metropolitan areas ver-
sus Seoul metropolitan area: OR 1.28,95% Cl 1.01 to 1.61), and nicotine dependence (severe versus light or moderate:
OR 0.64, 95% Cl 0.50 to 0.83) were significantly associated with CAR.

Conclusions: The smoking cessation program was not actively recruiting smokers with chronic diseases. The CARs in
each disease group were not different from those in the non-disease groups, except that the MDD group had a lower
CAR over 6 months than the no-MDD group. Recruiting smokers with chronic diseases and improving their CARs
depends on the careful identification of their characteristics.

Keywords: Smoking cessation, Chronic disease, Hypertension, Diabetes mellitus, Pulmonary disease, Depressive
disorder

Background

It is well known that smoking has negative health impacts
and results in increased mortality. It has been reported
to cause or increase the risk of cardiovascular and
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respiratory diseases, various types of cancer, and diabetes
mellitus (DM) [1-4]. Moreover, recent data has shown
that a total of 52 diseases are associated with smoking [5].
Globally, 6 million people die each year from smoking,
with second-hand smoke causing an additional 6 million
deaths [6]. In South Korea (hereafter Korea), the number
of deaths related to smoking was estimated at 58,155 of
about 260,000 yearly deaths among those aged 30 years
and older [7].
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Therefore, reducing the smoking rate is an impor-
tant healthcare task in most countries. In January
2015, as part of its pricing policy, the Korean govern-
ment raised the price of tobacco [8]. The following
month, it launched the ‘National Health Insurance
Services (NHIS) smoking cessation program’ (a non-
pricing policy) to improve the national rate of smok-
ing cessation and support smokers’ efforts to quit [9].
All Korean citizens can join the NHIS smoking cessa-
tion program. This program provides financial sup-
port for smokers to obtain physician consultations
and purchase smoking cessation medications, includ-
ing nicotine-based supplements. In the 1st year of the
program, the self-reported 6-month continuous absti-
nence rate (CAR) was 30.5% [10].

Prior to 2015, only about 250 public health centers
in local areas of Korea operated smoking cessation
clinics. The NHIS smoking cessation program differs
from the previously established programs in enabling
participating general clinics and hospitals to prescribe
smoking cessation medications, such as varenicline
and bupropion [9]. In 2016, 10,468 organizations par-
ticipated in the program, greatly improving its overall
accessibility. As a result, the program could expand its
focus from smokers visiting a specific medical facil-
ity for the purpose of smoking cessation to those vis-
iting facilities for any other purpose. Smokers could
learn about the opportunity to enroll in the program
during one of these visits. Particularly, the expansion
was important to induce more individuals across the
nation to participate in smoking cessation treatment.

Smoking amplifies the risk of cardiovascular events
in patients with chronic conditions, such as DM and
hypertensive diseases (HTN). This is true even if these
patients’ relative risk for cardiovascular events is not
significantly higher than those of individuals without
chronic diseases [11]. Improving accessibility to the
programs is critical. It allows for the recruitment of
patients who visit clinics for reasons other than smok-
ing cessation and whose motivation to stop smoking
may be relatively low compared to that of voluntary
program participants. In this context, analyzing the
characteristics of smoking cessation in chronically ill
smokers, including those who visit clinics regularly as
well as those who visit irregularly, is needed. However,
there are few studies on the effects of chronic diseases
on smoking cessation or the differences in abstinence
rate across patients with different chronic diseases.
Thus, we examined the effects of the NHIS smok-
ing cessation program on and the factors influencing
smoker abstinence rates across patients with several
chronic diseases.
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Methods
Participants
In total, 359,047 people were enrolled in the 2016
NHIS smoking cessation program. From this group, we
excluded second registrants, those under 19 years of age,
those who started smoking before the age of 10, and those
with data errors, resulting in the inclusion of 319,403 indi-
viduals. These individuals’ data were linked with chronic
disease claims data from the NHIS. Then, based on step-
wise population statistics (the number of cases and the
composition ratio), we used random sampling to extract
a sample for telephone survey. We calculated the propor-
tion of individuals who completed the smoking cessation
program in 64 layers by sex (2), age (4), and region vari-
ables (8), and we performed oversampling so that pro-
gram completion was doubled in each layer. Based on
an expected response rate of 10%, we extracted a sample
of 15,017 participants (10 times the target sample size of
1500) using the multi-stage stratified cluster sampling
method as described above. Of this group, 1500 smokers
responded to the telephone survey, but we excluded par-
ticipants who did not provide data on the confounding
variables of income level, hospital type, nicotine depend-
ence level, duration of smoking, and type of smoking ces-
sation medication. In the end, a total of 1245 participants
(1118 men, 89.8%) were considered in the analysis (Fig. 1).
This study was conducted according to the guidelines
established by the Declaration of Helsinki. The study
protocol was approved by the Institutional Review Board
of Hallym University Sacred Heart Hospital (Approval
number: 2018-07-007). The need for informed consent
was waived on account of the retrospective nature of the
National Health Information Database.

National Health Insurance Service smoking cessation
program

The NHIS smoking cessation program provided finan-
cial support for physician consultation fees (up to six
visits) and for purchasing smoking cessation medications
(varenicline or bupropion) or smoking cessation supple-
ments (nicotine patch, gum, or lozenges) for 8—12 weeks
after registration on February 25, 2015. A total of two
registrations were allowed per year. Program comple-
tion was defined as either the completion of six physician
consultations or 8—12 weeks of medication.

Diagnosis codes

HTN, DM, and disorders of lipoprotein metabolism and
other lipidemias (DL) were defined by the following ICD-
10-CM codes, respectively: 110-115, E10-E14, and E78.
Cardiovascular disease (CVD) was defined as having
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Participants in the smoking cessation
program of Korean National Health
Insurance Service in 2016

N = 359,047

Secondary registrants

N = 37,042

Primary registrants
N = 322,005

Age <19 years
Age at the onset of smoking <10

Missing data
N =2,602

Primary registrants aged over 19 years
N = 319,403

Chronic disease data
from the Korean
National Health
Insurance Service

N = 359,282

Participants for random sampling
N = 319,403

Sample for the telephone survey
N = 15,017

Respondents
N = 1,500

Participants with missing data

for confounding variables
N = 255

Subjects
N =1,245

Fig. 1 Selection process of the participants. In total, 359,047 people were enrolled in the Health Insurance Service's smoking cessation program in
2016. A total of 1245 participants (1118 men, 89.8%) were selected for analysis using a multi-stage stratified cluster sampling method
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been diagnosed with one or more among NTH, DM, and
DL. The number of CVD was defined as the number of
diagnosed diseases among NTH, DM, and DL. Chronic
obstructive pulmonary disease (COPD) and major
depressive disorder (MDD) were defined by the follow-
ing ICD-10-CM codes, respectively: J42—J46 and F32 and
F33. We extracted data on diseases from January 1, 2014
to December 31, 2015. We defined a participant with the
condition as having been diagnosed at least once prior to
the survey.

Income level

Korea has a national health insurance system, and its
insurer is the NHIS. Because the NHIS imposes premi-
ums according to income levels, we used premium pay-
ment as a surrogate marker for income level. We defined
the low-income (LI) group to include participants with
premium payments in the lowest 20% and the middle or
high-income (MHI) group to include participants with
premium payments in the upper 80%.

Other influencing factors

Baseline data extracted from the National Health Infor-
mation Database of the NHIS in 2016 included data on
the following: region (Seoul metropolitan region or oth-
ers); health facility type (community clinics or others);
program completion status; nicotine dependence level
according to the Fagerstrom Test for Nicotine Depend-
ence (FTND) score with a score of 0-3 indicating light
dependence, 4—6 as moderate dependence, and 7-10 as
severe dependence; duration of smoking; and the type of
smoking cessation medication (varenicline, bupropion,
and nicotine replacement therapy).

Telephone survey for assessing smoking cessation

A telephone survey was conducted at least 6 months after
the first smoking cessation consultation with a physician.
The abstinence rates were derived from participants’
responses to the question: ‘How long did you maintain
smoking cessation status after registering for the NHIS
smoking cessation program in 2016?" The responses
were less than 1 month, more than 1 month, more than
3 months, or more than 6 months. We defined ‘less than
1 month, ‘more than 1 month, or ‘more than 3 months’
as ‘continuous abstinence of less than 6 months, and we
defined ‘more than 6 months’ as ‘continuous abstinence
over 6 months’

The Korea National Health and Nutrition Examination
Survey

The Korea National Health and Nutrition Examina-
tion Survey (KNHANES) is conducted by the govern-
ment and is a national survey to evaluate the health and
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nutritional status of the Korean people [12]. Currently,
the KNHANES reports annual health indicators such as
smoking rates, disease prevalence, and the health-related
quality of life of the general Korean population. We com-
pared several characteristics of our participants with
those of current smokers from the 2016 KNHANES.

Statistical analyses

We used the x* test and the Fisher’s exact test for cat-
egorical variables and the t-test for continuous variables
to compare participants and total respondents or partici-
pants and KNHANES smokers, respectively. The x> was
also used to compare the CAR over 6 months accord-
ing to disease types. We performed univariable logis-
tic regression analyses of continuous abstinence over 6
months. Then, multivariable logistic regression analyses
were performed after controlling for variables that were
identified by univariable analyses or that were clinically
significant. In multivariable analyses, adjusting factors
were age and sex or age, sex, income level, region, hospi-
tal type, program completion status, nicotine dependence
level, duration of smoking, type of smoking cessation
medication, and chronic diseases (HTN, DM, DL, COPD,
and MDD) or age, sex, income level, region, hospital type,
program completion status, nicotine dependence level,
duration of smoking, type of smoking cessation medi-
cation, and chronic diseases (CVD, COPD, and MDD),
respectively. In each disease group, we also performed
logistic regression analyses after adjusting for age, sex,
income level, region, hospital type, program completion
status, nicotine dependence level, duration of smoking,
and type of smoking cessation medication. We calculated
the odds ratios (OR) and 95% confidence intervals (CI)
from the logistic regression analyses. All statistical analy-
ses were conducted using Stata/MP, version 14.0 (Stata-
Corp, College Station, TX, USA). All statistical tests were
two-sided, and statistical significance was determined at
a p-value<0.05.

Results

Table 1 presents the characteristics of participants. Char-
acteristics including sex and age of participants were
compared with those of the total respondents. The mean
age of the participants was 48.50+12.55 years. There
were no statistically significant differences in the distri-
butions of age and sex between the two groups.

Table 2 shows the comparison of participants’ char-
acteristics with those of current smokers in the 1st year
of KNHANES VII (2016). The proportion of men was
higher in participants than in general current smokers
(89.80% vs. 83.40%, p <0.001). The proportion of smok-
ers older than 50 years was relatively low in general cur-
rent smokers (39.29%) compared to that in participants



Seo et al. Addict Sci Clin Pract Page 5 of 11
Table 1 Characteristics of participants and total respondents
Participants (N =1245) Total respondents (N =1500) p-value?
Sex 0.342
Male 1118 (89.80) 1330 (88.67)
Female 127 (10.20) 170 (11.33)
Age in years
Mean £ SD 485041255 489041258 0416
<50 647 (51.97) 762 (50.80) 0.542
>50 598 (48.03) 738 (49.20)
Income level 0.921
MHI group 1084 (87.07) 1238 (86.94)
LI group 161 (12.93) 186 (13.06)
Region 0.689
Seoul and metropolitan areas 642 (51.57) 762 (50.80)
Non-metropolitan areas 603 (48.43) 738 (49.20)
Health care facility type 0.693
Community clinics 946 (75.98) 1130 (75.33)
Others 299 (24.02) 370 (24.67)
Program completion status 0.371
Incomplete 767 (61.61) 949 (63.27)
Complete 478 (38.39) 551 (36.73)
Nicotine dependence level®* 0974
Light/moderate 832 (66.83) 907 (66.89)
Severe 413 (33.17) 449 (33.11)
Duration of smoking, years® 2591+11.81 26.10+11.84 0.691
Smoking cessation medication® 0.941
Varenicline only 1101 (88.43) 1307 (87.90)
Bupropion only 96 (7.71) 118 (7.94)
NRT only 13(1.04) 19(1.28)
Others 35(2.81) 43 (2.89)
Duration of smoking cessation (months) 0.504
<6 688 (55.26) 848 (56.53)
>6 557 (44.74) 652 (43.47)
Disease
HTN 241 (19.36) 283(18.87) 0.745
DM 154 (12.37) 170(11.33) 0402
DL 95 (7.63) 109 (7.27) 0.717
No. of CVD 0.875
0 830 (66.67) 1021 (68.07)
1 345 (27.71) 401 (26.73)
2 65 (5.22) 73 (4.87)
3 5(040) 5(0.33)
COPD 64 (5.14) 71 (4.73) 0.623
MDD 45(361) 49 (3.27) 0618

SD standard deviation, MHI middle or high-income, L/ low-income, NRT nicotine replacement therapy, HTN hypertensive diseases, DM diabetes mellitus, DL disorders
of lipoprotein metabolism and other lipidemias, CVD cardiovascular diseases (hypertensive diseases, diabetes mellitus, or disorders of lipoprotein metabolism and

other lipidemias), COPD chronic obstructive pulmonary disease, MDD major depressive disorder

Data are presented as mean £ SD or number (%)

2 p value from a x? test for binary variables or t-test for continuous variables, comparing differences between any two groups

b Nicotine dependence level defined by the FTND score: 0-3, light; 4-6, moderate; 7-10, severe

¢ Different total number due to missing data in total respondents: 1424 for income level; 1356 for nicotine dependence level; 1317 for duration of smoking; 1487 for

smoking cessation medication
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Table 4 Logistic regression analyses of continuous abstinence over 6 months
Crude Model 1 Model 2 Model 3

Sex
Male
Female
Age in years
<50
>50
Income level
MHI group
LI group
Region
Seoul metropolitan area
Non-metropolitan areas
Health care facility type
Community clinics
Others
Program completion status
Incomplete
Complete

Nicotine dependence level®

Light/moderate
Severe
Duration of smoking, years

Smoking cessation medication

Varenicline only
Bupropion only
NRT only
Others
HTN
No
Yes
DM
No
Yes
DL
No
Yes
No. of CVD
0
1
2
3
COPD
No
Yes
MDD
No
Yes

1 (reference)
1.04(0.72t0 1.51)

1 (reference)
1.31(1.04t0 1.63)

1 (reference)
1.15(0.83t0 1.61)

1 (reference)
1.24(0.99to0 1.54)

1 (reference)
1.29 (09910 1.67)

1 (reference)
3.15(2.49 t0 4.00)

1 (reference)
0.64 (0.50 t0 0.82)
1.01(1.00to 1.02)

1 (reference)

0.62 (0.40 to 0.96)
0.53(0.16 t0 1.73)
1.12(0.57 to 2.20)

1 (reference)
1.21(0.91 to 1.60)

1 (reference)
1.03(0.74t0 1.45)

1 (reference)
1.07 (0.70 to 1.63)

1 (reference)
1.11 (0.87 to 1.43)
1.17(0.71 t0 1.94)
1.93(0.32t0 11.61)
1 (reference)

1.02 (0.62 to 1.70)

1 (reference)
049 (0.25t0 0.94)

1 (reference)
1.04 (0.72 to 1.50)

1 (reference)
1.31(1.04t0 1.63)

1 (reference)
1.14 (0.82 to0 1.60)

1 (reference)
1.23(0.98 to 1.54)

1 (reference)
1.26 (0.97 to 1.64)

1 (reference)
3.13(2461t03.97)

1 (reference)
0.63 (0.50t0 0.81)
1.00 (0.99to 1.02)

1 (reference)

0.61(0.39t0 0.94)
048 (0.15t0 1.59)
1.07 (0.54 t0 2.10)

1 (reference)
1.12 (0.84 to 1.50)

1 (reference)
0.93 (0.66t0 1.32)

1 (reference)
1.01 (0.66 to 1.55)

1 (reference)

1.02 (0.78 to 1.33)
1.04(0.62t0 1.75)
1.63 (0.27 t0 9.90)

1 (reference)
0.95(0.57 to 1.59)

1 (reference)
047 (0.241t0 0.91)

1 (reference)
1.19(0.79t0 1.81)

1 (reference)
1.28(0.92t0 1.79)

1 (reference)
1.22 (0.85t0 1.74)

1 (reference)
1.28 (1.01t0 1.62)

1 (reference)
1.08 (0.82t0 1.43)

1 (reference)
3.09 (242 t0 3.95)

1 (reference)
0.64 (0.50 to 0.83)
1.00 (0.98 to 1.01)

1 (reference)

0.71(045t0 1.13)
0.58 (0.17 t0 2.02)
0.88 (042 to 1.81)

1 (reference)
1.07 (0.79 to 1.46)

1 (reference)
0.89 (0.62 t0 1.29)

1 (reference)
1.14(0.73t0 1.78)

1 (reference)
1.02 (0.59t0 1.76)

1 (reference)
042 (0.211t0 0.84)

1 (reference)
1.19(0.78 to 1.80)

1 (reference)
1.27 (091 to 1.76)

1 (reference)
1.23(0.86to 1.75)

1 (reference)
128 (1.01to 1.61)

1 (reference)
1.09(0.82to 1.44)

1 (reference)
3.11(2431t03.98)

1 (reference)
0.64 (0.50 to 0.83)
1.00 (0.98 to 1.01)

1 (reference)

0.72 (046 t0 1.14)
0.57 (0.16 to 1.99)
0.87 (042 to 1.80)

1 (reference)

1.04 (0.79to 1.39)
0.92 (0.53 to 1.60)
2.17(035t0 13.52)

1 (reference)
1.03 (0.60to 1.77)

1 (reference)
0.43 (0.21 t0 0.86)
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Table 4 (continued)

Data are presented as odds ratios (95% confidence interval)

Model 1: adjusted for age and sex

Model 2: model 1+ income level, region, hospital type, program completion status, nicotine dependence level, duration of smoking, type of smoking cessation
medication, and chronic diseases (hypertensive diseases, diabetes mellitus, disorders of lipoprotein metabolism and other lipidemias, chronic obstructive pulmonary
disease, and major depressive disorder)

Model 3: model 1+ income level, region, hospital type, program completion status, nicotine dependence level, duration of smoking, type of smoking cessation
medication, and chronic diseases (number of cardiovascular diseases, chronic obstructive pulmonary disease, and major depressive disorder)

MHI middle or high-income, LI low-income, NRT nicotine replacement therapy, HTN hypertensive diseases, DM diabetes mellitus, DL disorders of lipoprotein
metabolism and other lipidemias, CVD cardiovascular diseases (hypertensive diseases, diabetes mellitus, or disorders of lipoprotein metabolism and other lipidemias),
COPD chronic obstructive pulmonary disease, MDD major depressive disorder

? Nicotine dependence level was defined by the FTND score: 0-3, light; 4-6, moderate; 7-10, severe

Table 5 Logistic regression analyses of continuous abstinence over 6 months according to disease type

HTN (N=241) DM (N=152) DL (N=94) CVD (N=415) COPD (N=63) MDD (N=43)

Sex

Male 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)

Female 048(0.18t0 1.30) 2.05(0.65t06.54) 1.28(0.27t06.20) 0.69(0.34t0142) 0.60(0.08t04.55) 3.16 (041 to 24.40)
Age in years

<50 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)

>50 1.75(0.86t03.53) 0.81(0.30t02.15 0.79(022t02.83) 138(0.81t0236) 6.13(0.94t040.1) 2.48(0.30t0 20.29)
Income level

MHI group 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)

LI group 099 (046t02.14) 036(0.10t0 1.23) 090 (0.24t0341) 090(050t01.63) 1.25(0.23t06.77) 0.74 (0.06 to 8.48)
Region

Seoul metropolitan area
Non-metropolitan areas

Health care facility type
Community clinics
Others

Program completion status
Incomplete
Complete

Nicotine dependence level®
Light/moderate
Severe

Duration of smoking, years

1 (reference)
0.92 (0.54 to 1.56)

1 (reference)
1.45(0.76 t0 2.78)

1 (reference)
1.98 (1.15t03.42)

1 (reference)
0.60 (0.34 to 1.05)
0.99 (0.96 to 1.02)

Smoking cessation medication

Varenicline only
Bupropion only
NRT only
Others

1 (reference)

0.96 (0.38 t0 2.38)
1.46 (0.08 to 26.2)
1.76 (0.32 10 9.87)

1 (reference)
0.60(0.30t0 1.18)

1 (reference)
0.54 (0.24 t0 1.25)

1 (reference)
138 (0.69 t0 2.76)

1 (reference)
0.71 (034 to 147)
1.02 (0.98 to 1.06)

1 (reference)
0.57(0.12t0 2.67)
1

2.66 (03510 19.9)

1 (reference)
1.56 (0.63 to 3.85)

1 (reference)
0.97 (03610 2.62)

1 (reference)
2.14(0.82t0 5.59)

1 (reference)
0.34(0.14t0 0.83)
1.01 (0.96 to 1.06)

1 (reference)

044 (0.07 to 2.81)
N/A

1

1 (reference)
0.88 (0.59t0 1.31)

1 (reference)
1.03 (0.64 to 1.67)

1 (reference)
2.00(1.32t03.03)

1 (reference)
0.61(0.40t0 0.93)
0.99 (0.97 to 1.01)

1 (reference)

0.83(0.39t0 1.75)
044 (0.04 t0 4.38)
1.16 (0.34 to 3.95)

1 (reference)
0.34 (0.09t0 1.21)

1 (reference)
2.61(0.53t012.8)

1 (reference)
349 (09510 12.8)

1 (reference)
0.22 (0.05 t0 0.94)
0.93 (0.87 to 1.00)

1 (reference)
1.86 (0.10to 35.3)
N/A

1

1 (reference)
2.00(0.38t0 10.43)

1 (reference)
1.35(0.22 t0 8.20)

1 (reference)
1.81(0.34t09.71)

1 (reference)
041 (0.08 to 2.29)
1.00 (0.92 to 1.08)

1 (reference)
1.53(0.05t043.19)
1

2.79 (0.08 to 101.0)

Data are presented as odds ratios (95% confidence interval)

Adjusted for age, sex, income level, region, hospital type, program completion status, nicotine dependence level, duration of smoking, and type of smoking cessation

medication

HTN hypertensive diseases, DM diabetes mellitus, DL disorders of lipoprotein metabolism and other lipidemias, CVD cardiovascular diseases (hypertensive diseases,
diabetes mellitus, or disorders of lipoprotein metabolism and other lipidemias), COPD chronic obstructive pulmonary disease, MDD major depressive disorder,

MHI middle or high-income, L/ low-income, NRT nicotine replacement therapy

2 Nicotine dependence level was defined by the FTND score: 0-3, light; 4-6, moderate; 7-10, severe

Table 4 presents the logistic regression analyses results
for continuous abstinence over 6 months. The odds of
continuous abstinence over 6 months were lower in those
with MDD than in those without it, even after adjusting

for potential confounding factors of age, sex, income
level, region, hospital type, program completion status,
nicotine dependence level, duration of smoking, type
of smoking cessation medication, and chronic diseases
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(CVD and COPD) (OR 0.43, 95% CI 0.21 to 0.86 in model
3). Multivariable logistic regression analyses (model 3)
indicated that the following were significantly associ-
ated with continuous abstinence over 6 months: registra-
tion in non-metropolitan areas (non-metropolitan areas
versus Seoul metropolitan area: OR 1.28, 95% CI 1.01 to
1.61); program completion (complete versus incomplete:
OR 3.11, 95% CI 2.43 to 3.98); and light or moderate nic-
otine dependence (severe versus light or moderate: OR
0.64, 95% CI 0.50 to 0.83).

Logistic regression analyses of continuous abstinence
over 6 months showed some significant factors on smok-
ing cessions according to disease type (Table 5). Program
completion was significantly associated with continu-
ous abstinence over 6 months in participants with HTN.
Light or moderate nicotine dependence was significantly
associated with continuous abstinence over 6 months in
participants with DL. Program completion and light or
moderate nicotine dependence were significantly associ-
ated with continuous abstinence over 6 months in partic-
ipants with CVD. Light or moderate nicotine dependence
and duration of smoking were significantly associated
with continuous abstinence over 6 months in participants
with COPD.

Discussion
We examined the effects of the 2016 Korea NHIS smok-
ing cessation program on the abstinence rate across
patients with different chronic diseases and identified
factors influencing abstinence rates. There were no sig-
nificant differences in disease prevalence between study
subject and current smokers from the KNHNES data,
except in the cases of DM and DL. While the prevalence
of DM was found to be higher in the subjects, DL preva-
lence was found to be higher in the general current smok-
ers. The CAR over 6 months was found to be significantly
lower in smokers with MDD than in those without MDD.
In terms of disease groups, the CARs over 6 months for
HTN, DM, DL, CVD, and COPD were not different from
those of other participants without a chronic disease.
However, the CAR was significantly lower in those with
MDD than in those without it. This relation was statis-
tically significant after adjustments for program comple-
tion and nicotine dependence level. Smoking is known as
a risk factor for depression, but ironically, quitting smok-
ing could also be an aggravating factor for depression
[13, 14]. Perhaps, the primary objective of patients with
MDD in joining the smoking cessation program was to
obtain financial support for depression treatment rather
than for smoking cessation itself. Therefore, a careful
approach is warranted for smoking cessation treatment
in patients with depression, and clinically optimiz-
ing MDD treatment before initiating smoking cessation
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is recommended [15]. In treating smoking cessation,
bupropion may be somewhat less effective than combi-
nation NRT or varenicline, but it is a reasonable alterna-
tive for a patient with MDD. All smokers with psychiatric
disorders, including substance use disorders, should be
offered tobacco dependence treatment, and clinicians
must overcome their reluctance to treat this population
[16]. In other chronic disease groups, it showed common
influencing factors were similar, but some variables were
not statistically significant. In patients with HTN, pro-
gram completion was an important factor for a smoking
cessation. In other disease groups, the coefficients of the
program completion in the models were relatively large,
although they were not statistically significant. It could
be important to encourage participants to continuously
maintain their absentee status for a successful smoking
cessation. As patients with HTN visit clinics regularly,
physicians have more opportunities to meet with them.
Nicotine dependence level is also an important factor in
patients with DL.

Although the NHIS smoking cessation program was
launched successfully, the program was not recruiting
participants with chronic diseases actively enough. Total
participation increased from 230,800 to 2015 [10] to
359,047 in 2016. In 2017, there were 408,097 participants
[9]. However, there were no statistical differences in the
prevalence of HTN, COPD, or MDD between the pro-
gram participants and the general population. Moreover,
the prevalence of DL was lower in program participants
than in the general population, indicating that perhaps
DL patients are not being actively recruited into the
smoking cessation program. It could be associated with
low advice tendency on smoking cessation by physician
in Korea. According to the Korean report of the Interna-
tional Tobacco Control (ITC) policy evaluation project,
health professionals advised only 23% of smokers to quit
within 6 months [17]. In contrast to the findings for DL,
the prevalence of DM was higher in program participants
than in the general population. In DM care, smoking ces-
sation is of the utmost importance to facilitate glycemic
control and prevent complications [18]. Therefore, physi-
cians who treat DM patients may be more likely to rec-
ommend smoking cessation to effectively treat DM itself.

There are three categories of reasons why patients
with chronic diseases might not participate in the
smoking cessation program: providers, participants,
and payment systems. First, in Korea, healthcare pro-
viders may be less interested in preventive services such
as smoking cessation counselling because most (except
for family medicine practitioners) are not trained
to provide these services. Instead, specialty training
emphasizes the latest medical technology. For exam-
ple, general surgery training programs focus on surgical
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skills training [19]. This is not a problem limited to any
one specialty; rather, it may be a more general issue, as
many specialists have opened their own clinics in Korea
[20]. To address this issue, the NHIS and academic soci-
eties have developed an educational certificate program
in smoking cessation [9]. However, this program would
have had a limited effect on physician who provided
a smoking cessation treatment. In 2016, while more
than 11,000 clinics and hospitals participated in the
smoking cessation program, many institutes enrolled
fewer than 10 smokers. Secondly, there may be issues
regarding the patients themselves. One study reported
that Korean adult smokers’ awareness regarding the
program was relatively low [21]. While most smok-
ers (88.8%) were aware of a smoking cessation clinic
in a public health center, only 36.9% were aware of the
NHIS smoking cessation program. In addition, patients
with chronic diseases may not be familiar with preven-
tive services; they may only receive prescriptions for
medications when visiting clinics. Lastly, there could
be system issues. The smoking cessation program’s
physician reimbursements may not adequately com-
pensate physicians for taking the extra time to counsel
patients, even though the NHIS expects this service. In
addition, reimbursements are reduced when physicians
write prescriptions for a patient’s chronic disease and
smoking cessation in the same visit. A separate soft-
ware program should be used to process claims related
to the smoking cessation program versus claims related
to treating a patient’s chronic disease. This could be a
barrier against enrolling smokers with chronic diseases
into the NHIS smoking cessation program.

In this study, the factors of program completion,
region, and nicotine dependence level had statisti-
cally significant effects on continuous abstinence over
6 months (model 2 and 3). It is well known that a high
level of nicotine dependency is a factor that can impinge
on the success of smoking cessation efforts [22], and this
study confirmed these results in patients with chronic
diseases. Previous Korean and Taiwanese studies have
also verified these results [10, 23]. Completion of the
program was significantly associated with smoking ces-
sation, consistent with the results of our previous study
[10]. This finding may reflect not only patients’ willing-
ness to quit smoking but also the strength of provider
efforts, suggesting that providers should monitor par-
ticipants and encourage them to complete the program.
Patients with chronic diseases are accustomed to visiting
clinics and hospitals, and in this sense, it may be easier
for providers to retain them in the program. Further-
more, in this study, registration in non-metropolitan
areas was significantly associated with smoking cessa-
tion (although treatment adherence for chronic diseases
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such as HTN may be higher in urban areas than in the
countryside [24]). This finding may due to the rapport
between providers and patients in non-metropolitan
areas. Sex, age, smoking duration, and type of smoking
cessation medication have been known to affect smok-
ing cessation [22], but they were not significant influenc-
ing factors in this study. Most participants in the NHIS
smoking cessation program were men who took vareni-
cline. This finding may be based on the distribution of
the study population and/or a small sample size.

This study had some limitations. First, bias may
exist due to gaps in the data from the NHIS smok-
ing cessation program. There were some gaps in the
age and income level that have the potential to affect
the CAR. Therefore, more accurate data management
is needed in NHIS. Second, the CARs were obtained
from respondents’ self-reports and thus, may be over-
estimated, which could nullify the effects of some fac-
tors. Third, people who continued cessation may have
been more likely to respond to the telephone survey
than those who did not, which may have influenced the
results. Finally, we used claims data for eliciting patient
groups, and this approach may also create a bias.

Conclusions

The smoking cessation program was not actively recruiting
smokers with chronic diseases into the program, although
overall participation increased by more than 50% from
2015 to 2016. The CARs in each disease group were not
different from those in the non-disease groups, except that
participants with MDD had a significantly lower CAR over
6 months than those without MDD. The factors of pro-
gram completion, region, and nicotine dependence were
significantly associated with CAR. Recruiting smokers
with chronic diseases and improving their CARs depends
on the careful identification of their characteristics.
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