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Abstract  The aim of this study was to find the factors related to smoking-cessation among citizens receiving 
smoking-cessation clinics' services in a public health center in Daejeon metropolitan city. The study subjects were
2,125 participants registered in "smoking-cessation clinic", public health centers in 2007. Frequency analysis, 
chi-squared test and multiple logistic regression analysis were used to determine the relationships between the success
rate of smoking-cessation and the characteristics. The success rate of smoking-cessation during 6 months was 39.8%.
Males had a higher rate than females, and people over 65 years of age had a higher rate than those less than 40 
years of age. High blood pressure, drinking of more 2 times per week, regular exercise, CO under 10ppm had 
significantly relationships with the smoking-cessation rate. The other independent variables had no statistically 
significance with the smoking-cessation success rate. Logistic regression analysis showed that age, number of nicotine
patches used and total consultation times had significantly relationships with the smoking-cessation success rate. The
total consultation times showed the highest odds ratio than the other significant factors. This study suggests that 
regular consultations will be the most effective intervention towards maintaining smoking cessation programs of 
smoking-cessation clinics in public health centers.

요 약  이 연구는 일개광역시 보건소 금연클리닉 서비스 이용자의 금연관련 요인을 찾고자 수행되었다. 연구 대상자는 2007

년 일개광역시 보건소 금연클리닉에 등록된 이용자 2,125명이었다. 빈도분석, 카이제곱검장, 다중로지스틱 회귀분석 등이 이

용되었다. 6개월 금연 성공률은 39.8%였다. 남성, 65세 이상에서 금연률이 높았다. 고혈압, 주 2회 이상 음주자, 규칙적인 운동

자, 10ppm 이상의 일산화탄소량 일수록 금연성공률이 유의하게 높았다. 다른 독립변수는 금연성공률과 통계학적으로 유의한 

결과를 보이지 않았다. 로지스틱회귀분석 결과, 연령, 사용된 니코틴패치 수, 총 의뢰횟수 등이 금연성공과 유의한 기여요인

으로 도출되었다. 특히 총 의뢰횟수가 가장 높은 오즈비를 보였다. 규칙적인 의뢰가 보건소 금연클리닉 프로그램에서 금연성

공의 가장 효과적인 중재가 될 수 있음을 확인하였다.
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1. Introduction 

Smoking is the major cause of various  disease[1]. 

Quitting smoking has benefits to reduce risks for 

disease[1].

Korea government is providing smoking cessation 

clinic program to increase smoking cessation rate and 

to decrease smoking rate in 253 public health 
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centers[2]. In 2012, Korea achieved 65.3% smoking 

cessation rate of 6 month after starting cessation[2]. 

According to 2012 Korea National Health and Nutrition 

Survey, smoking rate of Korea was reported to be 

43.7%, 7.9% and 25.8% for men, women and both men 

and women[3]. That is higher level than OECD 

countries[4]. A study reported Factors relating to 

Success to Quit Smoking is different in locality[5]. So 

it is important that region specialized smoking- 

cessation clinic program management to effectively 

increase smoking cessation rate of each region as 

limited resources. This study aimed to investigate the 

related factors that affect success and failure of 

smoking-cessation and effective modalities in smoking 

cessation clinic of public health center in Daejeon 

metropolitan city, Korea.

2. Methods and materials

The study subjects were 2,125 citizens who had 

attended the smoking cessation clinic of a public health 

center for 6 months in an attempt to quit smoking 

between January and December 2007. Data were 

collected with  a structured questionnaire and stored in 

database of health center, by phone interview, 

regarding individual smoking habits, if any, over the 6 

month study period. The factors which may have 

caused an individual to smoke again were examined. 

The patients were followed up after registration and 

periodic check to identify factors relating to success 

and failure to quit smoking. The quit proportion was 

defined as the proportion of people achieving six 

months prolonged abstinence with a denominator of all 

those who attended the service and set a quit date.

The study variables included general characteristics 

(name of health center, age, gender, occupation, BMI, 

drinking behavior, exercise behavior, blood pressure 

etc), smoking behaviors (age of beginning smoking, 

amount of smoking per day, total duration of smoking, 

CO level, dependency of nicotine by Fagerstrom test), 

smoking cessation behavior(motivation of registration, 

previous trial method, causes of privious failure, 

duration of smoking cessation) and interventional and 

result variables(history of drug or patch 

contra-indication, side effect of nicotine patch, 

frequency of counselling, number of used patches). 

For analysis, respondents were classified into two 

groups according to success and failure on quitting 

smoking after registration of smoking cessation clinic. 

The difference in success and failure on quitting 

smoking according to the socio-demographic 

characteristics of study subjects were analyzed by 

frequency analysis and χ2 test. Finally, logistic 

regression analysis was used to investigate related 

factors with success on quitting smoking by inputting 

the variables significantly deduced in the univariate 

analysis. All statistical analyses were done with SPSS 

win software, version 12.0. 

3. Results

3.1 Comparison of general characteristics 

between success and failure group 

of quitting smoking

Among all enrolees of smoking cessation clinic 

within the data collection period, about 40% of them 

had successful quit attempts. Table 1 shows the 

success rate of quit attempts based on enrolment to the 

clinic between January and December 2007. The results 

of the descriptive analysis are presented in [Table 1-3]. 

In this study, we defined that success rate of 

quitting smoking was quitting status at 6 month 

cessation. Sucess rate was 39.8% in total study 

subjects. 41.5% in men and  24.1% in women had 

successful quit attempts significantly(p<0.01). The 

mean age of the study participants was 43.1 years and 

1,913(90%) were men. Compared to age groups, being 

below 40th had 28.9%, being above 65 years had 57.5% 

to quit smoking successfully(p<0.01). Having a 

hypertension 44.0%(p<0.01), alcohol drinker 
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44.1%(p<0.05), regular exerciser 54.0%(p<0.01),  type 

of registered health center(p<0.01), were also 

significantly success variables for smoking 

cessation[Table 1]. 

Variables Total Successor Failure p-value*

Gender 　 　 　 0.00

Male  1,913(90.0)  793(41.5) 1,120(58.5) 

Female  212(10.0)  51(24.1)  161(75.9) 

Age(years) 0.00

< 39  850(40.0)  246(28.9)  604(71.1) 

40 - 64  1,062(50.0)  475(44.7)  587(55.3) 

≥ 65  213(10.0)  123(57.5)  90(42.3) 

Occupation 0.17

Have  1,627(76.6)  633(38.9)  994(61.1) 

Have'nt  498(23.4)  221(42.4)  287(57.6) 

Social security 0.06

Health insurance  2,027(95.4)  796(39.3) 1,231(60.7) 

Medical aid  98( 4.6)  48(49.0)  50(51.0) 

Health center 0.00

A  481(22.6)  202(42.0)  279(58.0) 

B  339(16.0)  103(30.4)  236(69.6) 

C  473(22.3)  205(43.3)  268(56.7) 

D  413(19.5)  114(27.6)  299(72.4) 

E  419(19.7)  220(52.5)  199(47.5) 

BMI 0.19

≤ 24 1,504(70.8) 584(38.8) 920(61.2)

≥ 25 621(29.2) 260(41.9) 361(58.1)

Blood pressure 0.00

Normal 1,405(66.1) 52(37.5) 878(62.5)

Hypertension 720(33.9) 317(44.0) 403(56.0)

Alcohol 0.01

≤ 1/week 1,442(67.9) 543(37.7) 899(62.3)

≥ 2/week 683(32.1) 301(44.1) 382(55.9)

Exercise 0.00

Regular 513(24.1) 277(54.0) 236(46.0)

None 1,612(75.9) 567(35.2) 1,045(64.8)

Total 2,125(100.0) 846(39.8) 1,279(60.2)

[Table 1] General characteristics of study subjects
Unit: N(%)

  

 * by x2-test

3.2 Comparison of smoking behavioral 

characteristics between success and 

failure group of quitting smoking

Of total subjects, 40.5% started smoking in their 

teen age period, 59.5% started in 20th years. However, 

there were no significant relationship between starting 

age for smoking and success for quitting smoking. 

About 42.4% of the participant that below 10 ppm of 

carbon monoxide level in ventilated air had successful 

quit attempts significantly higher than the participant 

that above 10 ppm level(p<0.01). Recommendation from 

neighbors (62.9%), guide letter of health center like a 

poster (30.4%), mass media (6.7%) were identified as 

motives for smoking cessation. 49.6% of being mass 

media as motive for smoking cessation had successful 

quit attempts significantly(p<0.01). However, we did'nt 

investigate a significant difference success of smoking 

cessation according to amount of smoking per day, total 

duration of smoking, nicotine dependency, previous trial 

methods, causes of failure, and previous duration of 

smoking cessation[Table 2].

Variables Total Successor Failure p-value*

Starting age of 

smoking(years)
　 　 　 0.37

≤ 19  861(40.5) 332(38.6) 529(61.4)
≥ 20 1,264(59.5) 512(40.5) 752(59.5)

Amount of 

smoking(packs/day)
0.86

< 1 pack  831(39.1) 336(40.4) 495(59.6)
1 pack  765(36.0) 300(39.2) 465(60.8)
> 1 pack  529(24.9) 208(39.3) 321(60.7)

Duration of 

smoking(years)
0.15

≤ 19  820(38.6) 310(37.8) 510(62.2)
≥ 2- 1,305(61.4) 534(40.9) 771(59.1)

CO level 0.04
≤ 9 ppm  863(40.6) 366(42.4) 497(57.6)
≥ 10 ppm 1,262(59.4) 478(37.9) 784(62.1)

Dependency on 

nicotine
0.18

Low  762(35.8) 321(42.1) 441(57.9)
Moderate  820(38.6) 308(37.6) 512(62.4)
High  543(25.6) 215(39.6) 328(60.4) 　

Cue to action 0.00 
Mass media  143(6.7) 71(49.6) 72(50.4)
Guide letter  646(30.4) 198(30.7) 448(69.3)
Recommend by 

neighbour
1,336(62.9) 575(43.0) 761(57.0)

Method of previous 

cessation
Self willingness  629(29.6) 256(40.7) 373(59.3)
Program 158(7.4) 66(41.8) 92(58.2)
None of trial 1,338(63.0) 524(39.1) 814(60.9)

Cause of previous 

failure
0.92

Inadequate of 

willingness
 274(12.9) 113(41.3) 161(58.8)

Stress  264(12.4) 107(40.5) 157(59.5)
Etc  215(10.1) 86(40.0) 129(60.0)
None of trial 1,372(63.0) 538(39.2) 834(60.8)

Duration of previous 

cessation(months)
0.65

< 6 months  708(33.3) 290(38.1) 418(54.9)
≥ 6 months  53( 2.5) 24(3.2) 29( 3.8) 
None of trial 1,364(64.2) 533(39.0) 831(61.0)

Total 2,125(100.0) 846(39.8) 1,287(60.2)　

[Table 2] Comparison of smoking and cessation 
characteristics between successor and 
failure of smoking cessation

Unit: N(%)

* by x2-test
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Variables OR 95% CI of OR p-value

Gender 　 　 　

Male 1.00 

Female 0.79 0.44-1.41 0.43 

Age(years)

≤ 39 1.00 

40 - 64 1.45 1.04-2.03 0.03 

≥ 65 2.07 1.21-3.54 0.01 

Health center

A 1.00 

B 5.96 3.42-10.37 0.00 

C 1.10 0.63-1.91 0.74 

D 5.86 3.46-9.91 0.00 

E 2.89 1.74-4.80 0.00 

Motivation

Mass media 1.00 

Guide letter 0.66 0.35-1.26 0.21 

Recommendation 0.73 0.41-1.32 0.30 

Hypertension

Normal 1.00 

Hypertension 1.28 0.93-1.75 0.14 

Alcohol

≤ 1 / week 1.00 

≥ 2 / week 1.09 0.78-1.51 0.62 

Exercise

Regular 1.00 

None 0.77 0.54-1.10 0.15 

CO

≤ 9 ppm 1.00 

≥ 10 ppm 1.02 0.74-1.41 0.92 

Number of 

used patch

≤ 7 1.00 

≥ 8 1.66 1.46-1.93 0.02 

Number of total 

counseling(times)

≤ 3 1.00 

4 - 8 144.5 35.30-591.08 0.00 

≥ 9 5650.6 1337.57-23871.20 0.00 

[Table 4] Odds ratio of independent variables for 
success smoking cessation by multiple 
logistic regression analysis

3.3 Comparison of interventional components 

between success and failure group of 

smoking cessation

51.5% of the participant that used above 8 papers of 

total amount of used patch had successful quit attempts 

significantly higher than the participant that below 7 

papers(p<0.01). 88.0% of having above 9 counselling 

had success quitting smoking significantly higher than 

below 3 counselling(0.3%) and 4-8 counselling(25.4%) 

(p<0.01). However, there was no significant relationship 

between success of smoking cessation and side-effect 

of nicotine patch, history of contra-indication on the 

patch and drug[Table 3].

Variables Total Successor Failure p-value*

History of drug 

or patch 

contra-indicat

ion

0.98

No 2,065(97.2) 818(38.5) 1,247(58.7)

Yes 60(2.8) 28(46.7) 32(53.3)

Amount of 

used 

patch(number)

0.00

≤ 7 1,706(80.2) 629(36.9) 1,077(63.1)  

≥ 8 419(19.8) 217(51.5) 202(48.5) 

Side effect of 

nicotine
0.07

No 1,650(77.7) 638(38.7) 1,012(61.3)

Yes 475(22.3) 206(43.4) 267(56.6)

Frequency of 

total 

counselling(ti

mes)

0.00

≤ 3 781(36.7) 2(0.3) 777(99.7)  

4 - 8 544(25.6) 138(25.4) 406(74.6)

≥ 9 790(37.2) 695(88.0) 95(12.0)

Total 125(100.0)  846(39.8) 1,279(60.2) 　

[Table 3] Comparison of interventional factor between 
successor and failure of smoking cessation

Unit: N(%)

* by x2-test

3.4 Logistic regression for success smoking 

cessation

In multiple logistic regression analysis for success 

smoking cessation, significant factors included age, 

type of health center, number of used nicotine patch, 

number of counselling(p<0.05). The factors related to 

smoking cessation within 6 month after registration 

from smoking cessation clinic were age(OR: 1.45, 95% 

CI: 1.04-2.03 in 40-64)(OR: 2.07, 95% CI: 1.21-3.54 in 

65), health center(OR: 5.96, 95% CI:3.42-10.37 in B 

health center)(OR: 5.86, 95% CI: 3.46-9.91 in D health 

center)(OR: 2.89, 95% CI: 1.74-4.80 in E health center), 

number of used patch(OR: 1.66, 95% CI: 1.46-1.93), and 

number of counselling(OR: 144.5, 95% CI: 35.30-591.08 

in 4-8 times)(OR: 5650.61, 95% CI: 1337.57-23871.20 in 

≥9 times)[Table 4].  
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4. Discussion

Smoking remains a major cause of illness and death 

in spite of  implementing various antismoking 

measures by government and agencies all over the 

world[6] include Korea also. According to 2012 Korea 

National Health and Nutrition Survey, the smoking rate 

of Koreans was reported to be 43.7%, 7.9%, and 25.8% 

for men, women, and both men and women, 

respectively, which is relatively high[3,4]. 

The antismoking health projects have been 

intensified in Korea since 1990 via both community and 

clinic approaches. Smoking cessation clinics of public 

health center in Korea offer free counselling and 

provide free medication including Nicotine Replacement 

Therapy[2]. However, not all smokers who enrolled in 

the quit smoking clinics managed to quit successfully. 

There are many kind of that causes  which associated 

with smoking cessation[7-10]. The objectives of this 

study was to investigate the success rate of quit 

attempts and identify factors associated with success 

or failure of quit attempts in a  smoking sessation clinic 

of public health center in Daejeon metropolitan city, 

Korea.

Sucess rate of smoking cessation achieve 6 months 

of abstinence was 39.8% in this study. That result was 

higher rate than 25% US citizens[11]. It was 

well-known that smoking cessation clinics are essential 

in assisting their clients to quit smoking. But, There 

are marked variations in smoking cessation rate in the 

world.

In this study, the factors leading to quit smoking 

successfully were "age", "type of health center", 

"number of used nicotine patch" and, "number of 

counselling". Over increasing age of participant, 

success rate of smoking cessation was increasing 

trend. In univariate analysis, older age was 

significantly related with nicotine dependency, total 

umber of counselling, higher performer of exercise. Age 

may impact to life-style change. This results was 

similar trend with other study[12]. Success rate of 

smoking cessation were varied by public health center 

that operated smoking cessation clinic. Some health 

center had more registered smokers than other health 

centers, and had different alcohol drinking rate, 

employment rate, and socioeconomic status in the 

results of univariate analysis. So, we can't rule out that 

may impact to success rate of smoking cessation. 

Number of delivered nicotine patch was significant 

variable that impact to success of smoking cessation in 

this study. However, there was different result with 

other study[13]. We can guess that participants who 

were dependent to nicotine would be more likely to 

failure. However, in this study, there was no 

association between level of addiction and success of 

quit attempts. Nevertheless, we find significant 

relationship between the number of delivered nicotine 

patch and success of smoking cessation in multivariate 

analysis. Number of counselling was also significant 

variable that impact to success of smoking cessation 

which was same results with other studies[7,14]. 

Slovinec D’Angelo et al[15] also reported that lower 

rates of compliance with treatment are directly 

associated with lower rates of abstinence from 

smoking. One study suggested that the relationship 

between adherence and success indicates the 

importance of studies that contribute towards 

optimizing the adherence strategies[16]. 

Some limitations of this study should be highlighted. 

The limitation to our study was that the participants 

were in contact with the public health smoking 

cessation clinic in limited area of Korea. This also was 

not randomized trial, but retrospective observatory 

study. This information is still not available in all of 

quit smoking clinics. We would like to recommend 

exploring this area for further research.  

5. Conclusions 

In conclusion, the intervention should be feasible and 

acceptable program. Our results indicate that method of 
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intervention(more deliver nicotine patch and increased 

counselling), targeting to more older age, some 

characteristics of public health center are important 

considerations in a public health center program geared 

towards maintaining smoking cessation. These future 

trials of outreach interventions need to be of sufficient 

counselling and deliver adequate nicotine patch to allow 

embedding of new models of smoking cessation service 

delivery.
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