Global Health Matters
This article by Myung et al. from the Center for Cancer Prevention and Detection, National Cancer Center, Goyang, Korea, demonstrates the importance of smoking cessation programs and reminds us that the successes and
the obstacles are similar in almost any global setting.1 This study also reminds us that more is better, meaning
that proactive and intense follow-up yields higher success for the participants who are trying to quit. It is rather
striking that smoking rates in Korean men are an order of magnitude higher than Korean women.
The researchers employed traditional and novel methods, including the use of the 9030 telephone line that was
easy to remember and had a connection to the cessation efforts. Like many successful cessation programs, it was
important to make the program in Korea highly desirable and convenient to the patients by offering convenient
hours, methods that preserve privacy, and realistic expectations for the participants, including allowing them to
restart or repeat the program. The study is modest in size and has some limitations, but it is important because it
does demonstrate the importance of these programs, the universality of the obstacles that face smokers in their
attempts to quit, and the challenges to researchers and clinicians in implementing cessation programs.
Korea, like most of the developed world, continues to limit smoking in public places, including workplaces,
dining establishments, and commercial settings. The participants in this study are the workforce for this country,
most are between 20 and 50 years of age, and more than half of the participants have a college education. These
qualities are good in that the citizens of this age group and this education level are participating, but it also brings
to mind that the less educated population, which has similar smoking rates, still needs to be reached.
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As a smoking cessation strategy, a quitline service
has been known to be effective in helping smokers
in several countries (e.g., Australia, Sweden, United
States, New Zealand, United Kingdom, and Hong
Kong) quit smoking.1–6 It can provide convenient
smoking cessation services to smokers who need help
and are reluctant to undergo face-to-face counseling,
is effective with diverse populations, and has a broad
reach.3,7 Also, a randomized controlled trial showed
that telephone counseling as an adjunct to nicotine
replacement therapy by transdermal patch significantly

increased 90-day continuous abstinence rates at six
months compared with pharmacological treatment
alone.8
In general, a quitline service uses two approaches.
In a proactive approach, a trained counselor telephones the smoker to provide support in initiating a
quit attempt and maintaining prolonged abstinence.
In a reactive approach, users obtain information or
assistance by telephoning the quitline.9,10 A metaanalysis of telephone counseling for smoking cessation
reported that three or more calls of intensive, proactive
telephone counseling increased the odds of quitting,
compared with minimal intervention such as brief
advice or the provision of self-help materials.9
A quitline service could be especially effective for
helping smokers in Korea quit smoking. Korea is a
country with a very high smoking prevalence among
men—one of the highest worldwide—with 46.6% of
Korean men compared with 4.6% of Korean women
smoking in 2005.11 The total population of smokers in
Korea is estimated to be about 10 million. No quitline
service or research was implemented in Korea until
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2005. A preliminary proactive quitline service was
offered by the National Cancer Center (NCC) and the
Korean Ministry of Health and Welfare (KMHW) from
November 1, 2005, to January 31, 2006, from which the
30-day continuous abstinence rate of the participants
was reportedly 38.3% based on an intention-to-treat
analysis.12
We examined the continuous abstinence rates of
smoking at each follow-up of the proactive quitline
service and explored the factors of successful smoking
cessation, using data from the proactive quitline service
implemented by the NCC and the KMHW.
METHODS
Overview of the Korean proactive quitline service
Before implementation of the Korean proactive
quitline service, the NCC had operated a preliminary
proactive quitline service granted by the KMHW for
three months, from November 2005 to January 2006.
The NCC reported the effects of a 30-day smoking
cessation period for 649 smoking subjects. Based on
the effects of the preliminary service, the NCC and
the KMHW have been operating the Korean proactive
quitline service nationwide since April 17, 2006. We
used a single, representative nationwide telephone
number, 1544-9030. (The Korean pronunciation of
“9030” is similar to that for the Korean term for “success
in smoking cessation;” thus, it was easy to memorize.)
After a user called at his/her own charge and enrolled
in the quitline service, a trained counselor for smoking
cessation called him/her back and provided up to 14
consecutive counseling calls for 12 months, free of
charge. In addition to telephone counseling, more
information services were provided for those hoping
to quit smoking, through an interactive voice response
(IVR) system and the Korean quitline website (http://
www.quitline.hp.go.kr). Counseling services were
available from 8 a.m. to 10 p.m. on weekdays and from
8 a.m. to noon on Saturdays by 30 trained counselors
on a two-shift basis. If the users failed to quit smoking,
they were allowed to repeat the program, without
limitations.
Participants
The Korean quitline service was advertised and
promoted nationwide via a media release, television
and radio commercials, messages in subway stations,
248 community health centers, 135 family medicine
clinics at the university hospital, and smoking cessationrelated organizations and their websites. As shown in
Figure 1, 4,559 people called the quitline service center
from April 17, 2006, to April 20, 2007. Of those callers,

we included in the final analyses 3,631 participants who
had enrolled and subsequently set a quit day.
The first call
At the participants’ first enrollment, counselors
collected the following baseline data: sociodemographic characteristics (gender, age, occupational
status, education level, type of medical security, and
frequency of alcohol use per week) and smokingrelated characteristics (number of cigarettes per day,
age at smoking initiation, smoking duration, previous quit attempts, and Fagerstrom Test for Nicotine
Dependence [FTND] score). The Korean version of
the FTND questionnaire, which had been previously
validated, was used during the first call counseling.13
Also, counselors set a quit date with each participant,
explained counseling plans, and boosted self-efficacy.
The duration of this first interview was about 25
minutes (range: 15–40 minutes).
Smoking cessation programs
As shown in Figure 2, we introduced a unique,
intensive, and proactive smoking cessation program
for the quitline service, comprising an intensive 30-day
smoking cessation program and a smoking cessation
maintenance program, with scheduled short-message
services (SMSs) being sent to a subject’s cellular phone
between follow-up counseling sessions, to remind and
encourage the subject to quit smoking.
The intensive 30-day smoking cessation program
consisted of seven consecutive scheduled counseling
sessions conducted on day 1 (the day before the
appointed quit day), day 1 (the quit day), day 3, day
7, day 14, day 21, and day 30. When a scheduled day
for this counseling session was a holiday, a subject
received counseling before or after the scheduled day.
The subjects who successfully completed the intensive
30-day smoking cessation program were provided with
a smoking cessation maintenance program, comprising another seven consecutive scheduled counseling
sessions conducted at two, three, four, five, six, nine,
and 12 months of follow-up. These counseling sessions
covered the following to prevent relapse: assessing the
participant’s progress, examining relapse situations,
discussing coping strategies, and encouraging and
supporting the participant’s quit behavior. The
duration of each follow-up call was about 5 minutes
(range: 2–10 minutes).
All the counseling days were appointed at the
subjects’ convenience, and all the counseling sessions
were conducted in a one-on-one manner over the
telephone through 30 trained smoking cessation
counselors. The counselors were students and
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Figure 1. Overview of a study of the Korean quitline service data: South Korea, 2006–2007

Callers to the quitline service center from April 17, 2006, to April 20, 2007 (n54,559)a

Smokers who had enrolled and subsequently set a quit day; included in the final analyses
(n53,631)a

Intensive 30-day smoking cessation
program for first 30 days; smoking
cessation maintenance program
at 2, 3, 4, 5, 6, 9, and 12 months
of follow-up; and short message
services

Quitters at 1 month (n5959)

Quitters at 3 months (n5781)

Quitters at 6 months (n5567)

Quitters at 9 months (n5523)

Among the 4,559 callers, those who did not set a quit day were excluded in the final analyses.

a

 raduates who had completed a special 44-hour traing
ing program for smoking cessation counseling at the
quitline service center, after having studied psychology,
clinical psychology, the science of public health, or the
science of nursing at the university level.
In addition to these programs, we also used
scheduled SMSs delivered via the subjects’ cellular
phones between follow-up counseling sessions to
encourage and support the subjects’ abstinence
from smoking. These SMSs consisted of a total of 17
consecutive scheduled messages delivered on the day of
enrollment and days 1, 2, 5, 10, 17, 25, 30, 45, 75, 105,
135, 165, 210, 240, 300, and 330 during the 12-month
follow-up period.Messages included: “Congratulations
on your resolution to quit smoking!” on day 1; “Can
you feel the changes in your body after quitting? It’s

now beginning!” on day 2; “Congratulations on your
successful 30-day abstinence!” on day 30; and “It’s a
month until your successful one-year abstinence! Stay
cheerful until your success!” on day 330.
Outcome measures
Counselors collected all the participants’ quit status
information at each of the follow-up counseling
sessions. The main outcome measure was self-reported
continuous abstinence rate at each of the follow-up
sessions, which was defined as the percentage of
participants who reported not having smoked even
one cigarette since the preceding counseling session
among all the participants who had set a quit day, based
on an intention-to-treat analysis. Because only those
who had been abstinent received the next counseling
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Figure 2. Smoking cessation programs provided
to participants in the Korean quitline service:
South Korea, 2006–2007
Intensive 30-day smoking cessation program:
• Seven consecutive scheduled, proactive counseling sessions
were conducted in a one-on-one manner over the telephone
through 30 trained smoking cessation counselors.
• Follow-ups were made on days 1 (the day before the
appointed quitting day), 1 (quit day), 3, 7, 14, 21, and 30.
Smoking cessation maintenance program:
• Seven consecutive scheduled, proactive counseling sessions
were conducted in a one-on-one manner over the telephone
through 30 trained smoking cessation counselors.
• Follow-ups were made at two, three, four, five, six, nine, and
12 months.
Short message services:
• 16 consecutive scheduled short message services were
delivered via the subjects’ cellular telephones between
follow-up counseling sessions, to encourage and support the
subjects’ abstinence from smoking.
• Follow-ups were made on the day of enrollment and days
1, 2, 5, 10, 17, 25, 30, 45, 75, 105, 135, 165, 210, 240,
300, and 330 during the 12-month follow-up period.

session in this quitline service, “continuous abstinence
at each of the follow-ups” implied “continuous
abstinence since a quit day at each of the follow-ups.”
Also, participants could be classified as an “abstinence
failure,” which included both “failure to maintain
abstinence” (smoking even one cigarette since day 1,
or refusing to participate further in the program) and
“loss to follow-up” (no response to three telephone
calls, refusal to participate in the program on day
1, or inability to participate in the program, due to
certain diseases or death). In addition, we calculated
the self-reported continuous abstinence rate at each of
the follow-up sessions, according to additional number
of quit attempts (i.e., abstinence rate on the second,
third, fourth, and fifth quit attempts).
Statistical analyses
We estimated the self-reported continuous abstinence
rate at each follow-up session based on an intentionto-treat analysis. Among the callers, those who did not
set a quit day were excluded in the final analyses. All
the participants who had set a quit day were included
in the denominator, and those who reported not
having smoked even one cigarette since the preceding
follow-up were included in the numerator; those lost to
follow-up were considered to be abstinence failures.
We used Pearson’s Chi-square test and p-values for
trend to identify the factors of successful abstinence in
a univariable analysis. We performed multiple logistic
regression analyses to assess the factors for abstinence

with adjustments for main independent variables
using odds ratios (ORs) with 95% confidence intervals
(CIs). Among the independent variables, those variables that showed p0.3 in univariable analyses were
included in the multiple logistic regression analyses.
Also, considering the multicollinearity between age
and age at smoking initiation, only the variable of age
showing a stronger association with smoking cessation
was included in the final model.
All the statistical tests were two-sided, and we considered values of p0.05 to be statistically significant. We
conducted data analyses using SPSS® version 12.0.14
RESULTS
Baseline characteristics of the participants
As shown in Table 1, of the 3,631 participants who
had set a quit day and whose quit day had elapsed
in the previous 12 months, 89.0% (n53,232) were
male, 37.5% (n51,361) were aged 30–39 years, and
69.0% (n52,504) were employed or self-employed.
Also, 51.7% (n51,876) had at least a college degree,
59.5% (n52,161) held occupational medical insurance,
and 61.7% (n52,241) reported drinking alcohol one
to three days per week. Regarding smoking behavior,
48.3% (n51,753) smoked 11–20 cigarettes per day,
53.9% (n51,956) had started smoking at 19 years
of age, 88.5% (n53,214) had previously attempted
to quit smoking, and 42.4% (n51,540) had an FTND
score of 4–6. The mean smoking duration was 20.4
10.6 years.
Self-reported continuous abstinence rates
Table 2 shows the self-reported continuous abstinence
rates. Among the 3,631 participants, the self-reported
continuous abstinence rates were 26.4%, 21.5%,
15.6%, 14.4%, and 12.8% at one, three, six, nine, and
12 months, respectively. The abstinence rates of the
subjects who attempted to quit a second time ranged
from 29.3% at one month to 13.0% at 12 months.
Differences in characteristics of quitters and nonquitters, in univariable analysis
As shown in Table 3, the factors of successful smoking cessation at 12-month follow-up by univariable
analyses were as follows: male gender, older age, high
education level, employed, holder of occupational
medical insurance or regional medical insurance
rather than medical care, and low FTND scores. No
significant differences vis-à-vis frequency of alcohol
consumption per week, number of cigarettes per day,
or age at smoking initiation were noted between quitters and non-quitters.
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Table 1. Baseline sociodemographic and smokingrelated characteristics of participants in the Korean
quitline service who had set a quit day and whose
quit day had elapsed in the previous 12 months
(n=3,631): South Korea, 2006–2007

Table 1 (continued). Baseline sociodemographic and
smoking-related characteristics of participants in
the Korean quitline service who had set a quit day
and whose quit day had elapsed in the previous 12
months (n=3,631): South Korea, 2006–2007

Baseline characteristics

N (percent)a

Baseline characteristics

N (percent)a

Gender
Male
Female

3,232 (89.0)
399 (11.0)

Age (in years)
19
20–29
30–39
40–49
50–59
60

128
758
1,361
835
401
148

(3.5)
(20.9)
(37.5)
(23.0)
(11.0)
(4.1)

Age at smoking initiation (in years)
12
13–15
16–18
19
Not reported

34
445
1,159
1,956
37

Occupational status
Employed or self-employed
Student
Housewife
Unemployed
Other

2,504
277
116
282
452

(69.0)
(7.6)
(3.2)
(7.8)
(12.5)

Education
Middle school
High school
College graduate
Not reported

344
1,384
1,876
27

(9.5)
(38.1)
(51.7)
(0.7)

Type of medical securityb
Occupational medical insurance
Regional medical insurance
Medical care
Not reported

2,161
1,365
80
25

(59.5)
(37.6)
(2.2)
(0.7)

Frequency of alcohol consumption (number
of days per week)
0
1–3
4–6
Daily

1,061
2,241
229
101

(29.2)
(61.7)
(6.3)
(2.8)

Cigarettes per day
10
11–20
21–30
31
Not reported

630
1,753
751
472
25

(17.4)
(48.3)
(20.7)
(13.0)
(0.7)

Factors of smoking cessation in
multiple logistic regression analyses
In multiple logistic regression analyses, the factors of
smoking cessation at 12-month follow-up were male
gender, older age, and low FTND scores after adjusting
for main independent variables such as gender, age,
education level, occupational status, type of medical
security, frequency of alcohol consumption per week,
previous quit attempts, and FTND score (Table 4).

Smoking duration (in years): mean (SD)

(1.0)
(12.3)
(31.9)
(53.9)
(1.0)

20.4 (610.6)

Previous quit attempts
Yes
No
Not reported

3,214 (88.5)
363 (10.0)
55 (1.5)

FTND score
0–3 (mild)
4–6 (moderate)
7–10 (severe)
Not reported

1,172
1,540
870
49

(32.3)
(42.4)
(24.0)
(1.4)

Because of rounding, not all percentages add up to 100.

a

The medical security system in Korea, which is compulsory,
comprises two major programs: medical insurance and medical care.
Medical insurance is divided into occupational medical insurance for
the employed, and regional medical insurance for the unemployed
or the self-employed. Medical care is sponsored by the Korean
government for low-income people.

b

SD 5 standard deviation
FTND 5 Fagerstrom Test for Nicotine Dependence

DISCUSSION
We conducted the Korean proactive quitline service
for smoking cessation; based on literature published to
date, it is only the second quitline service operating in
the Far East, following one in Hong Kong. Our study
showed a self-reported 12.8% continuous abstinence
rate at 12 months among the 3,631 subjects. In comparison, the California Smoker’s Helpline reported
an abstinence rate at 12 months of 9.1% for those in
the treatment group (n51,973) who had been registered to receive up to seven counseling sessions.15 The
Australian telephone quitline service also reported
that only 5.0% of the cohort who had been smoking
at baseline had quitt for an entire year.1 Meanwhile,
the Swedish quitline reported that the point-prevalence
abstinence rate at 12 months of the proactive treatment
group was 32.6% (205/629).2 Although there were
difficulties in comparing the abstinence rates of the
various studies—owing to differences in the definitions,
criteria, study designs, and populations involved
therein—the 12-month abstinence rate in our study
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Table 2. Self-reported continuous abstinence rates by number of smoking quit attempts among
participants in the Korean quitline service (n=3,631): South Korea, 2006–2007
Self-reported continuous abstinence ratesa
N (percent)
Follow-up
1 month
3 month
6 month
9 month
12 month

First attempt
(n53,631)
959
781
567
523
462

(26.4)
(21.5)
(15.6)
(14.4)
(12.8)

Second attempt
(n51,788)
524
423
285
266
233

Third attempt
(n5635)

(29.3)
(23.7)
(15.9)
(14.9)
(13.0)

194
147
98
89
7

(30.6)
(23.2)
(15.4)
(14.0)
(10.6)

Fourth attempt
(n525)
10
8
5
4
4

(40.0)
(32.0)
(20.0)
(16.0)
(16.0)

Fifth attempt
(n55)
1
1
1
0
0

(20.0)
(20.0)
(20.0)
(0.0)
(0.0)

a
Self-reported continuous abstinence rate is defined as the percentage of participants who have not smoked even one cigarette since their quit
day at each of the follow-up counseling sessions among all the participants who set a quit day, based on an intention-to-treat analysis.

Table 3. Baseline characteristics of quitters and non-quitters at 12-month follow-up in univariable analyses
among participants in the Korean quitline service (n=3,631)a: South Korea, 2006–2007
Characteristics

Quitters (n5462)
N (row percent)

Non-quitters (n53,169)
N (row percent)

Gender
Male
Female

444 (13.7)
18 (4.5)

Age (in years): mean (SD)

39.0 (10.6)

Education
Middle school
High school
College graduate

34 (9.9)
167 (12.1)
255 (13.6)

310 (90.1)
1,217 (87.9)
1,621 (86.4)

Occupational status
Employed or self-employed
Unemployed or other

347 (13.9)
115 (10.2)

2,157 (86.1)
1,012 (89.8)

Type of medical security
Occupational medical insurance
Regional medical insurance
Medical care

295 (13.7)
160 (11.7)
5 (6.3)

1,866 (86.3)
1,205 (88.3)
75 (93.8)

P-value
0.001

2,788 (86.3)
381 (95.5)
37.4 (11.2)

0.01b
0.04b

0.01

0.02b

Frequency of alcohol consumption (number of
days per week)
0
1

0.19
123 (11.6)
339 (13.2)

938 (88.4)
2,230 (86.8)

Cigarettes per day
20
21

306 (12.8)
152 (12.4)

2,077 (87.2)
1,071 (87.6)

Age at smoking initiation (in years)
18
19

190 (11.6)
265 (13.5)

1,448 (88.4)
1,691 (86.5)

Previous quit attempts
Yes
No

405 (12.6)
53 (14.6)

2,809 (87.4)
310 (85.4)

FTND score: mean (SD)

4.2 (2.5)

4.7 (2.3)

0.73

0.08

0.28

0.001

Not all the sums in each of the 232 tables total 3,631 due to missing values.

a

P-value for trend

b

SD 5 standard deviation
FTND 5 Fagerstrom Test for Nicotine Dependence
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was similar to or slightly higher than those of other
studies.
The high abstinence rate uncovered by this study
is thought to be associated with the more intensive,
proactive counseling sessions conducted in this study
vs. other studies, as well as the SMSs. A meta-analysis
of the effect of telephone counseling on smoking cessation reported that 19 trials offering between three
and six sessions showed a significant effect compared
with the control group, while seven trials providing one
or two counseling calls showed no significant effect.9
Moreover, proactive counseling has been considered
more effective than reactive counseling in encouraging participants to quit smoking.9,10 The SMSs via cellular phone might have contributed to the subjects’
successful smoking cessation, as they encouraged and
supported abstinence from smoking. SMSs through
cellular phones, as part of the quitline service protocol, can be effective in countries such as Korea where
cellular phones are commonly used. Korea has 90.2
cellular phone subscribers per 100 inhabitants, based
on the Information and Communication Technology
Statistics 2007 of the International Telecommunication Union.16
We estimated abstinence rates without using biochemical validation techniques such as urinary cotinine
concentration or expired carbon monoxide. However,
a biochemical validation is considered to be uninformative in low-intensity interventions, such as those in the
quitline service.17,18 Moreover, several previous studies
have suggested that self-reported smoking status is
considerably accurate.19,20
Previous studies have reported that the factors of
smoking cessation are as follows: age, gender, cigarette consumption per day, readiness to quit smoking,
follow-up time, education level, perceived ease or difficulty in quitting, presence of smokers at home, helpful
support while quitting, previous history of abstinence,
and the use of clinical help and/or nicotine replacement therapy.3,12,21,22
The factors of successful smoking cessation in this
study were male gender, older age, high education
level, employment, holder of occupational medical
insurance, and a low FTND score. Regarding types
of medical insurance, one possible explanation could
be associated with the fact that the smokers with
occupational medical insurance had difficulties in
maintaining a smoking habit, due to smoking bans in
the workplace—a circumstance not likely applicable
to those with regional medical insurance.
Our study showed no significant association between
previous quit attempts and abstinence. According
to the literature, the association between them is
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Table 4. Factors of successful smoking cessation at
12-month follow-up in multiple logistic regression
analyses among participants in the Korean quitline
service (n=3,631): South Korea, 2006–2007
Variables

Adjusted odds ratioa (95% CI)

Gender
Male
Female

Referent
0.33 (0.20, 0.55)

Age

1.01 (1.00, 1.02)

FTND score

0.90 (0.86, 0.94)

a
Adjusted for gender, age, education level, occupational status, type
of medical security, frequency of alcohol consumption per week,
previous quit attempts, and FTND score. Age and FTND scores are
continuous variables.

CI 5 confidence interval
FTND 5 Fagerstrom Test for Nicotine Dependence

controversial. Some studies reported that the number
of previous quit attempts or the quit days during
the previous quit attempts were positively associated
with successful abstinence among users of a quitline
service3,21 and among smokers of a cohort survey not
using a quitline service.23 In the meantime, other
studies not using a quitline service reported that the
number of previous quit attempts had no significant
association with successful abstinence;24,25 on the
contrary, several clinical trials using pharmacologic
treatments such as nicotine patches or bupropion
reported that smokers who relapsed and attempted
to quit again had poorer abstinence outcomes than
smokers who tried to quit only once.26,27
Limitations
Our study had several limitations. First, we had no
control group for comparison. Further study using a
randomized controlled design is needed. Second, the
proportion of female subjects in our study was extremely
low compared with that of other studies, which is
strongly associated with an extremely low smoking
prevalence among Korean women. As mentioned
previously, the smoking prevalence was 46.6% among
Korean men but only 4.6% among Korean women in
2005.11 Third, we did not evaluate the participants’ use
of pharmacologic products such as nicotine patches,
bupropion, and other forms of smoking cessation
drugs, which might affect the abstinence rates. Lastly,
information bias could have occurred because all
follow-up information was collected by counselors,
and this might have affected the reported quit rates.
That is, we could not rule out the possibility that the
actual smoking cessation rates might be lower than
the ones reported.
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CONCLUSION
This study confirmed that the proactive quitline
service for smoking cessation in Korea had abstinence
rates similar to or higher than the previous reported
quitline programs and determined the factors of
successful smoking cessation. Further studies should
be considered to determine the cost-benefit effect of
the Korean proactive quitline service.
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