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Background: Tobacco smoking is associated with several diseases and deaths in older Koreans. This study aimed 
to evaluate the factors associated with smoking cessation in older Koreans.
Methods: We selected 579 subjects who started smoking before the age of 65 years from the Korea National Health 
and Nutrition Examination Survey 2016–2018. We excluded the subjects who quit smoking before the age of 65 
years, and then categorized the rest of subjects into those who stopped smoking after the age of 65 years and those 
who are constant smokers. Multivariable logistic analysis was performed to evaluate the factors related to smoking 
cessation among older Koreans.
Results: Among the participants, 66.1% were persistent smokers. After multivariable analysis, the factors signifi-
cantly associated with smoking cessation were as follows: being in the age group of 75–79 years (adjusted odds ratio 
[aOR], 4.07; 95% confidence interval [CI], 2.12–7.83), being in the age group of 70–74 years (aOR, 3.10; 95% CI, 1.72–
5.61), a family history of ischemic heart disease (aOR, 3.36; 95% CI, 1.09–10.35), and having had no cancer screen-
ing (aOR, 0.36; 95% CI, 0.18–0.70).
Conclusion: Further efforts to identify the factors related to smoking cessation will help formulate a smoking cessa-
tion policy.
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INTRODUCTION

It is well-known that smoking causes numerous diseases and increas-

es mortality rate. Smoking increases all-cause mortality and disease-

specific mortality from cancer, cardiovascular diseases, and respiratory 

diseases.1) In Korea, smoking-attributed mortality was 34.7% of the to-

tal mortality in 2012.2) Smoking is the most common cause of cancer.3) 

For these reasons, several attempts have been made to discourage 

smoking. After the signing of the World Health Organization Frame-

work Convention on Tobacco Control in 2005, various smoking cessa-

tion policies resulted in a decrease in the total smoking rate in Korea.4)

	 Smoking cessation has several benefits in all age groups. Although 

some smokers have a misconception that quitting smoking may re-

duce the quality of life (QOL), recent studies have shown that smoking 

cessation improves QOL.5) It is also well-known that quitting smoking 

reduces all-cause mortality and the risk of hospitalization in older 

adults.6,7) Despite the benefits of smoking cessation, attempts to quit 

smoking among older adults are lower than those in the younger age 

group.8) The results were consistent among female smokers.9) This is 

probably due to nicotine dependence in old age, which is shown to be 

a predictor of successful cessation.10,11)

	 Several studies have attempted to identify predictors of successful 

smoking cessation. Previous studies have shown that high nicotine de-

pendency, low education, and being unmarried are associated with 

failure in smoking cessation.12,13) Younger age also correlated with at-

tempts to quit smoking.14) Studies in Korea have also examined factors 

associated with smoking cessation and the intention to quit smoking. 

However, most of these studies were designed for the general popula-

tion and did not show a general difference between persistent smokers 

and ex-smokers in old age. Therefore, we conducted this study to as-

sess the various factors associated with smoking cessation among old-

er Koreans.

METHODS

1. Study Population
This study was based on data from the seventh Korea National Health 

and Nutrition Examination Survey (KNHANES VII) conducted from 

2016 to 2018 by the Korea Centers for Disease Control and Prevention. 

The survey was performed using a rolling sampling design, and the 

target population comprised non-institutionalized Korean civilians 

aged ≥1 year. The sampling frame was constructed from the 2010 pop-

ulation and housing census, and the 2011–2014 standard declared the 

price of the apartments. A stratified multistage probability sampling 

design was used to select the household units. Among the 4,050 par-

ticipants aged 65 to 79 years, we selected participants who had initiat-

ed smoking before the age of 65 years, including those who were cur-

rently smoking (n=371) and those who quit smoking (n=1,051). Partic-

ipants who were currently smoking were enrolled in the “persistent 

smoker group”. Participants who quit smoking before 65 years (n=843) 

were excluded, and the rest were enrolled as the “ex-smoker group” 

(n=208). A total of 579 participants were enrolled and analyzed (Figure 

1). All participants of the seventh KNHANES provided informed con-

sent, and no ethical approval from the institutional review board was 

required, as the KNHANES data were publicly available.

2. Data Collection and Measurement
We included variables such as age, sex, and socioeconomic factors, in-

cluding education level, economic status, and marital status. The ages 

were based on the actual date of birth and divided into three groups at 

intervals of 5 years. The education level was classified as high school 

graduate or below middle school level. The participants were divided 

into employed and unemployed groups. Employed individuals in-

cluded those who worked over 1 hour for income or 18 hours as un-

paid family workers for 1 week, including temporary leave of absence. 

Monthly household income was divided into quintiles and grouped 

into the lowest, mid-low/mid/mid-high, and highest. Unmarried, sep-

arated, widowed, and divorced participants were assigned a “no 

Yes (n=1,435)

Age at smoking initiation <65 y

Do you currently smoke?

Persistent smokers

Older people with aged 65 79 y (n=4,050)

Have you smoked at least 100 cigarettes through out lifetime?

Yes (n=1,422)

Yes (n=371) Age at quit-smoking <65 y

ExcludedEx-smokers

Yes (n=843)No (n=208)

No (n=1,051)

No (n=2,615) Excluded

No (n=13) Excluded

Figure 1. Process for selecting study subjects.
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spouse” status.

	 We also included variables related to health, including medical his-

tory, medication, family history, and stress. Medical history included 

past and prevailing conditions, such as stroke, ischemic heart disease 

(IHD), tuberculosis, asthma, chronic obstructive pulmonary disease 

(COPD), depression, and cancer, which were diagnosed by a doctor. 

Regarding participants’ medication history, medications for hyperten-

sion, dyslipidemia, and diabetes were taken into account. Family his-

tory, stroke, and IHD were evaluated in the study. Stress was measured 

by asking the participants the following question: “How much stress 

do you feel in your daily life?” The options for this question were “very 

low”, “low”, “high”, and “very high”. Participants who responded with 

“high” and “very high” were included in the stress-positive group.

	 Health behavior-related variables include alcohol consumption, 

regular walking, strength exercise, health screening, and cancer 

screening. Alcohol consumption is classified as the consumption of al-

cohol by participants who do not drink or drink once a week or more. 

Regular walking was defined as walking more than 5 times per week 

for at least 30 minutes. Strength exercises were classified as exercises at 

least twice a week or less. Regarding health and cancer screening, the 

participants who had undergone screening during the last 2 years 

were included.

	 Smoking-related variables included secondhand smoking and elec-

tronic cigarette use. Secondhand smoking was assessed by asking the 

participants the following question: “Have you ever experienced inhal-

ing smoke breathed out by other smokers in the workplace, home, or 

Table 1. Comparisons of characteristics between participants with persistent smoking and quit-smoking after the age 65 in older Korean based on the Korea National Health 
and Nutrition Examination Survey VII

Characteristic Total (n=579) Persistent smokers (n=371) Ex-smokers (n=208) P-value

Age (y) <0.001
   75–79 183 (29.0) 96 (22.8) 87 (41.1)
   70–74 205 (33.5) 118 (30.0) 87 (40.5)
   65–69 191 (37.4) 157 (47.2) 34 (18.4)
Sex (male) 515 (89.5) 327 (89.1) 188 (90.3) 0.685
Education (≤middle school) 365 (65.6) 238 (68.7) 127 (59.4) 0.048
Employment (no) 325 (57.9) 193 (53.6) 132 (66.1) 0.008
Household income* 0.036
   Lowest quintile 137 (24.5) 99 (28.2) 38 (17.5)
   Middle 362 (61.9) 224 (59.9) 138 (65.9)
   Highest quintile 76 (13.5) 46 (12.0) 30 (16.6)
Spouse (no)† 126 (21.0) 84 (22.3) 42 (18.6) 0.320
Medical history
   Stroke 43 (8.2) 30 (9.3) 13 (6.2) 0.274
   Ischemic heart disease 59 (10.1) 34 (9.2) 25 (11.8) 0.389
   Tuberculosis 45 (7.9) 28 (6.6) 17 (10.3) 0.169
   Asthma 26 (5.0) 17 (5.0) 9 (5.1) 0.965
   Chronic obstructive pulmonary disease 13 (2.1) 7 (2.0) 6 (2.4) 0.662
   Depression 20 (3.2) 14 (3.2) 6 (3.2) 0.974
   Cancer 31 (5.2) 11 (3.7) 20 (8.0) 0.071
Medication
   Hypertension 301 (52.3) 178 (48.3) 123 (60.0) 0.018
   Dyslipidemia 126 (22.0) 75 (20.5) 51 (25.1) 0.239
   Diabetes 145 (24.0) 89 (22.0) 56 (27.8) 0.146
Family history
   Stroke 72 (12.1) 50 (14.0) 22 (8.2) 0.045
   Ischemic heart disease 18 (2.7) 8 (1.7) 10 (4.6) 0.036
Stress (yes) 108 (18.0) 75 (18.8) 33 (16.4) 0.535
Alcohol drink (≥2/wk) 199 (35.2) 133 (37.4) 66 (30.9) 0.153
Regular walking (no)‡ 356 (64.9) 224 (63.7) 132 (67.3) 0.466
Strength exercise (≤1/wk) 450 (79.7) 294 (81.8) 156 (75.6) 0.159
Health screening (no)§ 177 (33.7) 126 (36.5) 51 (28.3) 0.073
Cancer screening (no)§ 207 (38.5) 149 (42.9) 58 (30.0) 0.007
Secondhand Smoke (yes) 126 (23.6) 88 (25.1) 38 (20.8) 0.318
Electronic cigarette (yes) 52 (8.4) 41 (9.5) 11 (6.3) 0.293

Values are presented as frequency (weighted %). P-values are derived from chi-square tests for proportions. All estimates were weighted based on sample rate, response rate, 
and age and sex proportions of the reference population.
*Monthly household income was divided into quintiles and grouped into lowest, mid-low/mid/mid-high, and highest. †Unmarried, separated, widowed, and divorced participants 
were assigned a “no spouse” status. ‡Regular walking is defined as walking more than 5 times per week for at least 30 minutes. §Health and cancer screening referred to 
participants who had undergone screening during the last 2 years.
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public space during the last 7 days?” Regarding the use of electronic 

cigarettes, participants who had smoked electronic cigarettes at least 

once or never smoked were included.

3. Statistical Analysis
All estimates were weighted based on the sample rate, response rate, 

and the age and sex proportions of the reference population. This 

means that each observation in the KNHANES data was obtained by a 

different sampling probability. The results of the analysis of the 

KNHANES data are usually presented as a weighted mean or propor-

tion and standard error. Standard error provides the precision of the es-

timate of the national population, which entirely relates to the aims of 

the KNHANES. The analyses were adjusted for the complex sample de-

sign of the survey based on the guidelines for the use of raw data from 

the KNHANES. Categorical data are presented as weighted proportions 

and standard error, and the comparison between persistent smokers 

and ex-smokers who stopped smoking after the age of 65 years was 

performed using the Rao-Scott chi-square test. Complex sample logis-

tic regression analyses were used to identify the relationship between 

ex-smokers who stopped smoking after the age of 65 years and related 

factors in older Koreans. A multivariable analysis model was developed 

with ex-smokers who stopped smoking after the age of 65 years as the 

outcome variable and the related factors with P-values of less than 0.1 

in the univariate analysis as explanatory variables. All tests were two-

sided, and P-values of <0.05 were considered to indicate statistical sig-

nificance. Statistical analyses were performed using IBM SPSS Statistics 

for Windows ver. 24.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Table 1 presents the general characteristics of the study population. 

Overall, 66.1% (standard error=2.3%) were persistent smokers, and 

89.5% were male. Of the participants, 8.2% were diagnosed with stroke, 

10.1% were diagnosed with IHD, 5.0% had asthma, 2.1% had COPD, 

and 5.2% had cancer. Ex-smokers who stopped smoking after the age 

of 65 years were significantly older than persistent smokers (P<0.001) 

and more likely to be unemployed, have a medical history of cancer, 

use anti-hypertensive medications, and have a family history of IHD 

(all P<0.1). Conversely, persistent smokers were more likely than ex-

smokers who stopped smoking after the age of 65 years to report low 

education, lower income, and no health and cancer screening (all 

P<0.1).

	 Table 2 shows the results of the final model for the multivariable 

analysis with adjustment for all variables that were statistically signifi-

cant in the univariable analyses (Nagelkerke R2=0.194 and C=0.706; 

95% CI, 0.661–0.751). Being in the age group of 75–79 years (adjusted 

odds ratio [aOR], 4.07; 95% confidence interval [CI], 2.12–7.83), being 

in the age group 70–74 years (aOR, 3.10; 95% CI, 1.72–5.61), family his-

tory of IHD (aOR, 3.36; 95% CI, 1.09–10.35), and having had no cancer 

screening (aOR, 0.36; 95% CI, 0.18–0.70) were significantly associated 

with smoking cessation in older Koreans.

DISCUSSION

In this study, we aimed to evaluate the factors associated with persis-

tent smoking and smoking cessation after 65 years of age in Koreans 

aged 65–79 years. Older participants and those who had a family his-

tory of IHD were more likely to quit smoking, whereas participants 

who had not undergone cancer screening during the past 2 years 

tended to continue smoking.

	 Previous studies have shown that old age is correlated with success-

ful smoking cessation. A previous study on older female smokers 

showed that they were highly motivated to quit smoking.15) The results 

Table 2. Multivariable-adjusted evaluation of the factors associated with quitting 
smoking after the age 65 in older Korean based on the Korea National Health and 
Nutrition Examination Survey VII

Variable Adjusted OR (95% CI) P-value

Age (y)
   75–79 4.07 (2.12–7.83) <0.001
   70–74 3.10 (1.72–5.61) <0.001
   65–69 1 (Reference)
Sex
   Male 1.35 (0.66–2.76) 0.416
   Female 1 (Reference)
Education
   ≤Middle school 0.73 (0.46–1.15) 0.170
   >Middle school 1 (Reference)
Household income*
   Lowest quintile 0.61 (0.29–1.30) 0.204
   Middle 0.94 (0.48–1.85) 0.854
   Highest quintile 1 (Reference)
Employment
   No 1.48 (0.95–2.32) 0.083
   Yes 1 (Reference)
Medical history: cancer
   Yes 1.68 (0.51–5.54) 0.394
   No 1 (Reference)
Medication: hypertension
   Yes 1.32 (0.85–2.05) 0.222
   No 1 (Reference)
Family history: stroke
   Yes 0.52 (0.27–1.02) 0.055
   No 1 (Reference)
Family history: ischemic heart disease
   Yes 3.36 (1.09–10.35) 0.035
   No 1 (Reference)
Health screening†

   No 1.54 (0.78–3.04) 0.218
   Yes 1 (Reference)
Cancer screening†

   No 0.36 (0.18–0.70) 0.003
   Yes 1 (Reference)

Adjusted ORs and 95% CIs were estimated using the multiple logistic regression 
analysis with adjustment for all other variables (Nagelkerke R2=0.194 and C=0.706; 
95% CI, 0.661–0.751).
OR, odds ratio; CI, confidence interval.
*Monthly household income was divided into quintiles and grouped into lowest, mid-
low/mid/mid-high, and highest. †Health and cancer screening referred to participants 
who had undergone screening during the last 2 years.
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were similar to those of studies on male smokers and patients who vis-

ited public health centers in Korea.16) Similar results were obtained in 

this study: participants in the age groups of 75–79 and 70–74 years 

were more likely to quit smoking than the younger group. However, 

this could be the result of a length bias. It is well-known that persistent 

smoking is associated with all-cause mortality and smoking-related 

disease mortality.17) In addition, previous studies have shown that the 

risk of mortality is reduced after smoking cessation.18) Therefore, the 

results of this study indicate that older age groups are more likely to 

quit smoking, as smoking may be the cause of death in older persistent 

smokers.

	 In previous studies, other socioeconomic factors, such as education 

level, marital status, and economic status, were predictors of success-

ful smoking cessation. In a previous study in Korea, education level 

was a predictor of successful smoking cessation in male smokers.16) In 

older men, the smoking rate was high when they were single and their 

economic status was unsatisfactory. Older women also had a higher 

smoking rate when their economic status was poor.19) A study in Tai-

wan showed that marital breakdown is associated with higher smok-

ing rates, and that socially active participants displayed successful 

smoking cessation.20) However, in this study, there was no significant 

association between smoking cessation and socioeconomic factors. 

Education level and economic status were not significantly different 

between persistent smokers and ex-smokers who stopped smoking af-

ter the age of 65 years. Marital status was also not a significant factor in 

this study.

	 Smoking-related cardiovascular diseases, respiratory diseases, and 

cancer are known to be associated with smoking cessation. Patients 

who were diagnosed with stroke reduced the number of cigarettes 

smoked daily and successfully quit smoking without any support, such 

as a smoking cessation clinic.21) Patients with severe IHD, depending 

on its severity, were likely to quit smoking.22,23) The intention to quit 

smoking was also associated with a history of IHD.24) However, there 

were no significant associations with the participants’ medical history 

in this study. The reason may be the low rate of diagnosed diseases; 

only 8.2%, 10.1%, and 5.2% were diagnosed with stroke, IHD, and can-

cer, respectively. However, we found that family history of IHD was as-

sociated with smoking cessation after the age of 65 years. Participants 

with a family history of IHD were associated were likely to cease smok-

ing after the age of 65 (OR, 3.36; 95% CI, 1.09–10.35), and no similar re-

lationship was shown in previous studies.

	 In this study, after multivariable adjustment, participants who did 

not undergo cancer screening during the last 2 years were more likely 

to remain persistent smokers. It appears that taking interest in good 

health leads to quitting smoking,25) and participants who undergo reg-

ular cancer screening may be interested in good health. Another previ-

ous study showed that health screening increases interest in health 

and attempts to quit smoking.26) However, regular health screening 

was not significantly associated with smoking cessation after the age of 

65 years in this study.

	 This study has several limitations. First, since it is a cross-sectional 

study, it does not show a cause-and-effect relationship. Second, we 

could not use factors directly associated with smoking, such as nico-

tine dependency, because this was a secondary analysis. Third, the 

sample size was relatively small because we focused on persistent 

smokers and ex-smokers who stopped smoking between 65 and 79 

years. It was also difficult to obtain results with participants who were 

diagnosed with smoking-related diseases. Fourth, although old age 

was associated with smoking cessation, there may have been a bias 

due to the high mortality associated with smoking.

	 Despite these limitations, this study has several strengths. First, this 

study was based on data from the KNHANES, which represents the 

general population of Korea. Second, research on the differences be-

tween persistent smokers and ex-smokers among older adults is limit-

ed. Understanding the different characteristics will be beneficial when 

formulating a smoking cessation policy.

	 In conclusion, this study found that several older adults in Korea are 

persistent smokers, and some factors contribute to the continuation or 

cessation of smoking. Not getting regular cancer screening was associ-

ated with persistent smoking, whereas older age and a family history 

of IHD were associated with smoking cessation. Efforts toward smok-

ing cessation are crucial in the outpatient setting and smoking cessa-

tion clinics, especially when patients are not undergoing regular can-

cer screening, which may help reduce the smoking rate in older 

adults.27) Unlike previous studies, there was no significant differences 

between participants’ education levels, economic statuses, marital 

statuses, and medical conditions. Further research is needed to clarify 

the differences between persistent and ex-smokers.
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