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Abstract

Background: Cigarette smoking is a major health risk, particularly in male South Koreans. Smoking cessation can
benefit health; however, the process of quitting smoking is difficult to some smokers and shows its relationship to
their stress level. The hypothesis of this study is that who has failed attempts to stop smoking induce more stress
than habitual smoking.

Methods: To test this, the analysis on the association between smoking cessation attempts and stress levels

in smokers was performed. The Korean Community Health Survey (2011-2016) data with the total of 488,417
participants' data were used for this study. Survey data were analyzed using the chi-square test and logistic

regression. As the dependent variable, self-reported level of stress was selected.

Results: Of the subject population, 78.3% (63.3% males, 81.4% females) felt stressed. Among participants who

(OR 0.87, 95% Cl 0.86-0.89, p < 0.001).

policy recommendations for smokers.

successfully stopped smoking, 73.0% (72.6% males, 78.1% females) reported feeling stressed. In contrast, of
those who failed to stop smoking, 83.3% (83.6% males, 86.3% females) reported high stress levels. Among
those who did not attempt smoking cessation, 81.1% (81.2% males, 80.3% females) responded that they
experienced stress. Those who failed to stop smoking had higher odds of stress than those who did not
attempt smoking cessation [odds ratio (OR) 1.11, 95% confidence interval (Cl) 1.09-1.14, p < 0.001]. Those who
successfully stopped smoking had lower odds of stress than those who did not attempt smoking cessation

Conclusion: The study found an association between unsuccessful smoking cessation and stress level. As the
result, people who failed smoking cessation showed higher stress. These data should be considered in health

Keywords: Smoking cessation attempt, Stress, Smoking cessation failure, Health policy

Background

Cigarette smoking is a well-characterized underlying
cause of cardiovascular and respiratory diseases, neopla-
sias, and depression [1-3]. Cessation of smoking is
therefore recommended and is associated with many ad-
vantages. The risk of both smoking-related cancer, such
as lung cancer, and other cancers was reduced by about
18—45% in one study that followed the health outcomes
of former smokers [4]. Smoking cessation also reduced
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symptoms of depression and anxiety, while improving
the overall quality of life for former smokers [5, 6].

In South Korea, 18.4% of adults smoked daily in 2015,
which was slightly lower than the Organization for Eco-
nomic Co-operation and Development (OECD) average
of 18.5% [7]. Smoking rates were 40.7% among males
and 6.4% among females in 2016. The male smoking
rates have steadily declined from 66.3% in 1998 to 40.7%
in 2016. In females, the smoking rates from 1998 to
2016 seemed consistent around 6.4% even though there
was a point when it declined to 5.7% in 2014 [8]. The
percentage of people who successfully quit smoking was
45.5%, with people who were older, married, or having
high incomes demonstrating a better success rate for
smoking cessation [9, 10].

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-019-6592-9&domain=pdf
mailto:jangsi@yuhs.ac
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Kim et al. BMC Public Health (2019) 19:267

The investigations conducted for years regarding the
association between socioeconomic factors and smoking
[11, 12] show that the prevalence of smoking is higher
in low socioeconomic status [12, 13]. The relationship
between smoking cessation and socioeconomic group,
due to the supportive environment and motivation, they
have advantages to succeeding in cessation [14]. Previ-
ous study discovered that where there was a less sup-
portive environment for those with low socioeconomic
status, they may experience difficulty in quitting [15-
17]. As per motivation, the motivation to quit smoking
is essential in the process of smoking cessation [14, 18].
The study [19] reported that those who were in low so-
cioeconomic status groups showed low commitment or
awareness of smoking cessation [19]. For example, the
Hiscock, Judge, and Bauld [20] study highlighted that
disadvantages of low socioeconomic level led to low suc-
cessful cessation. Also, previous study discussed the re-
sults of quitting smoking and its correlation with
occupational status [21].

Many studies have indicated that stress levels are a bar-
rier for smoking cessation [9, 22] and that people with
lower levels of stress have a better chance at successful
cessation [9]. Some studies have reported that stress levels
are associated with nicotine dependency rather than the
smoking frequency, such that people who get stressed
cannot easily quit smoking [23, 24]. Because perceived
stress compounded with smoking greatly increases cardio-
vascular and hypothalamic-pituitary-adrenal measures like
heart rate and blood pressure, cessation of smoking is crit-
ical for good health, despite stress-induced challenges [1].

There was previous research that investigated the
mental health between people who had relapsed after
quitting smoking and those who had entirely abstained.
People who had relapsed displayed starkly increased
anxiety when compared to those who had abstained
[25]. However, despite the well-known impact of smok-
ing on stress levels, it is hard to find studies investigating
the association between stress levels and smoking cessa-
tion failure.

Stress is strongly related to smoking cessation and
smoking relapse [26—28]. Smoking cessation can reduce
stress, but before successful smoking cessation, it can
contribute to stress to patients who are unsuccessful at
quitting smoking. Cohen and Licthtenstein investigated
the changes in stress levels in accordance with the status
of smoking. The study reported that people who did not
succeed in smoking cessation maintained the higher
level of stress [27]. Also, the research conducted by Par-
rott discussed the reduced stress level after succeeding
in smoking cessation. At this point, there is no adverse
effect caused by acute nicotine depletion [28].

This study hypothesized that the stress associated with
the experience of attempted smoking cessation could be

Page 2 of 9

detrimental; therefore, analysis of the association be-
tween attempted smoking cessation and stress levels was
conducted.

Methods

This study has used data from the Korean Community
Health Survey (CHS) between 2011 and 2016, which is a
national survey conducted by the Korean Centers for
Disease Control and Prevention. The survey aims to es-
tablish a community health care plan, assess the viability
of the plan, and produce comparable community health
statistics. As representative data of the Korean popula-
tion, trained surveyors conducted the survey in the
computer-assisted personal interviewing method. A total
of 253 households was chosen after multistage, stratified,
and random selection of the local Korean communities
by the resident registration. Each local community in-
cluded around 900 participants. CHS survey included
229,226 people in 2011; 228,921 people in 2012; 228,781
people in 2013; 228,712 people in 2014; 228,558 people
in 2015; and 228,452 people in 2016. CHS data are the
secondary data available for public research.

Of the 1,372,650 subjects in the dataset (males:
618,051; females: 754,599), our study has included
506,396 people who were smokers (males: 465,177; fe-
males: 41,219) from 2011 to 2016. Of those, 488,417
subjects were included in the data analysis (males:
448,976; females: 39,441) and 17,979 subjects were ex-
cluded because of missing variables.

The variable-of-interest, that is smoking cessation is
formed by the combination of two questions “Are you a
current smoker?” and “Have you ever tried to quit smok-
ing more than 24 hours?”. These questions express the
smoking cessation attempt and its outcome. The variable
is categorized into three groups: succeed (past-smoker
and succeeded in cessation), failed (current-smoker and
failed in cessation), and did not attempt (current-smoker
and didn’t attempt smoking cessation).

The dependent variable was the stress levels, ie., the
existence of self-reported stress. The CHS inquiry re-
garding stress levels was “How much stress do you feel
in your daily life?” and the response was multiple
choice-based with 4 answers which are “I feel very
much”, “I feel a lot”, “I feel a little bit” and “I hardly feel
it”. The response was transformed into a binary response
(High: I feel very much, I feel a lot, I feel a little bit;
Low: I hardly feel it).

The independent variables included age, gender, family
income, family members, marital status, education level,
job, alcohol use, self-reported health, underlying chronic
disease, and survey year.

Age was used as a categorized variable (6 groups: less
than 20 years of age; 20 to 30 years of age; 30 to 40 years
of age; 40 to 50 years of age; 50 to 60 years of age; and
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over 60 years of age). Family income variable was catego-
rized into four groups (low: under 1,000,000 South Korean
won/month; low-intermediate: 1,000,000-3,000,000 South
Korean won/month; upper-intermediate:  3,000,000-
5,000,000 South Korean won/month; high: over 5,000,000
South Korean won/month). The marital status variable
was divided into three groups (marriage with cohabitation;
single; else: other types of marriage). The education level
variable was also categorized into four groups (under
graduation from elementary school; dropout or graduation
from middle school; dropout or graduation from high
school; dropout or graduation from university or more).
The job variable was categorized into three groups (office
worker; site worker; unemployed or homemaker). The al-
cohol use variable was categorized into two groups (Yes:
have drunk alcohol in the recent year; No: have not drunk
alcohol in the recent year). The self-reported health status
was divided into two categories (good; bad). The under-
lying chronic disease variable was determined based on
whether the subject had experienced hypertension,
diabetes, dyslipidemia, and arthritis diagnosed by doctors
or not.

The data analysis was performed using multi logistic
regression and chi-square tests. The analysis was per-
formed on the fully adjusted model. Data analysis was
performed with all subjects and then stratified by sex.
The additional analyses were conducted on further levels
of stress: high, mid, and low by sex (Additional file 1).
Also, the sensitivity analysis on different level of stress
was performed (Additional file 2). Subgroup analysis was
done using stratification such variables as family income,
family members, age, and marital status. Results were
considered significant if p-value <.05. SAS 9.2 (SAS In-
stitute Inc., Cary, NC) was used for data analysis.

Results

Table 1 displays stress levels by independent variables
and sex. Of the eligible respondents, 78.3% (63.3% of
males and 81.4% of females) respond that they felt
stressed daily. Of those who succeed in smoking cessa-
tion, 73.0% (72.6% of males and 78.1% of females) re-
spond that they have experienced stress, while 83.8% of
people who have failed in smoking cessation, (83.6% of
male and 86.3% of female) respond that they have expe-
rienced stress. Of people who have even not tried to stop
smoking, 81.1% (81.2% of males and 80.3% of females)
responds that they have experienced stress. People who
have used alcohol in the past year and have had higher
education levels report that they have experienced stress.
(Table 1).

Table 2 shows the adjusted stress odds ratio of inde-
pendent variables by sex. People who have succeed in
smoking cessation decrease odds of stress compared to
those who have even not tried to stop smoking [odds
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ratio (OR) 0.87, 95% confidence interval (CI) 0.86—0.89,
p <0.001]. When stratified by sex, both males (OR 0.88,
95% CI 0.86—-0.90, p < 0.001) and females (OR 0.80, 95%
CI 0.75-0.86, p < 0.001) continue to show significance.

(Table 2) People who have failed in smoking cessation
increase odds of stress compared to those who have
even not tried to stop smoking (OR 1.11, 95% CI 1.09—
1.14, p<0.001). When they were stratified by sex, this
significance remained for both males (OR 1.10, 95% CI
1.08-1.13, p <0.001), and for females (OR 1.18, 95% CI
1.09-1.27, p < 0.001). Based on the adjusted variables’ re-
sults, people who have self-reported that their health are
bad have higher odds for stress compared to those who
have self-reported that their health are good (OR 1.84,
95% CI 1.81-1.88, p <0.001). The highest family income
group has significantly lower odds for stress compared
to the lowest family income group (OR 0.91, 95% CI
0.89-0.94, p < 0.001). When comparing with the number
of household members, the group with more than 4
family members shows the highest odds for high stress
levels. The odds ratio for stress is 0.94 (95% CI 0.91-—
0.95, p<0.001 for the group whose number of family
members is 2), 1.18 (95% CI 1.14-1.22, p < 0.001 for the
group whose number of family members is 3), 1.25 (95%
CI 1.20-1.29, p<0.001 for the group whose number of
family members is 4), compared to the group whose
family number is 1. Based on these results, people who
have underlying chronic disease have higher odds for
stress than people who have not self-reported chronic
disease (OR 1.07, 95% CI 1.05-1.08, p <0.001). People
who are current drinkers also have higher odds for
stress than people who are not (OR 1.15, 95% CI
1.13-1.17, p<0.001). The result of adjusted analysis
on the stress level among those people who have
attempted smoking cessation shows that when men
have failed the cessation, the odds ratio of stress level
is at 1.79 (95% CI 1.72-1.86, p<0.001) and it is at
1.66 (95% CI 1.52-1.81, p<0.001) in women
(Additional file 3).

Figure 1 displays the logistic regression results for asso-
ciated stress in those who have attempted to quit smoking
compared to those who have failed in smoking cessation
after adjustment for all variables. When stratified by mari-
tal status, in the ‘else’ group, people who have failed in
smoking cessation have significantly higher odds of stress
than people who have even not attempted to stop smoking
(for both sexes: OR 1.21, 95% CI 1.14-1.28, p <0.001;
males: OR 1.19, 95% CI 1.11-1.28, p < 0.001; females: OR
1.25, 95% CI 1.13-1.38, p < 0.001). (Fig. 1).

When stratified by the number of family members, the
odds of stress in those who have failed in smoking cessa-
tion is significantly higher in the ‘living alone’ group (for
both sexes: OR 1.18, 95% CI 1.19, p < 0.001; males: OR
1.19, 95% CI 1.11-1.27, p < 0.001; females: OR 1.20, 95%
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Table 2 Adjusted binary logistic regressions to examine the association between stress, demographics and clinical characteristics

compare by sex

Total Male Female
OR  95% CI p-value OR  95% Cl p-value OR  95% Cl p-value
Smoking cessation Succeed 087 086 089 <0001 088 08 090 <0001 080 075 086 <0.001
Failed 111 109 114 <0001 110 108 113 <0001 118 109 127 <0001
Did not attempt 1.00 1.00 1.00
Age ~20 1.00 1.00 1.00
20 ~ 30 137 123 153 <0001 142 126 159 <0001 099 064 155 0975
30~40 174 155 194 <0001 186 166 209 <0001 09 062 150 0.869
40~50 127 113 141 <0001 137 122 154 <0001 058 037 090 0015
50~60 075 067 084 <0001 080 071 090 <0001 044 028 069 <0.001
60~ 040 036 045 <0001 043 038 048 <0001 023 015 037 <0001
Family income High 091 089 094 <0001 093 091 09 <0001 070 063 078 <0001
Upper-intermediate 101 098 104 0556 103 100 106 0033 076 069 084 <0001
Low-intermediate 1.02 100 105 0041 1.03 101 106 0.007 092 085 100 0.041
Low 1.00 1.00 1.00
Family number 1 1.00 1.00 1.00
2 094 091 095 <0001 092 089 095 <0001 123 113 133 <0.001
3 118 114 122 <0001 117 113 122 <0001 138 126 152 <0.001
4 and more 125 120 129 <0001 124 119 129 <0001 142 129 157 <0001
Marital status Cohabiting marriage 119 115 123 <0001 119 115 123 <0001 106 094 120 0327
Other types of marriage 1.14 110 119 <0001 121 116 126 <0001 079 070 090 <0.001
Single 1.00 1.00 1.00
Education level University or more 1.00 1.00 1.00
High school 1.00 098 102 08395 099 097 102 0529 110 099 121 0071
Middle school 094 092 097 <0001 093 091 09 <0001 110 097 126 0.148
Under Elementary school 079 077 081 <0001 080 078 082 <0001 072 064 082 <0.001
Job Office worker 190 185 196 <0001 189 184 195 <0001 169 149 192 <0001
Site worker 139 137 142 <0001 138 136 141 <0001 148 139 158 <0001
Unemployed or homemaker  1.00 1.00 1.00
Alcohol use Yes 115 113 117 <0001 115 113 117 <0001 117 110 124 <0.001
No 1.00 1.00 1.00
Self-reported health condition Good 1.00 1.00 1.00
Bad 184 181 188 <0001 181 178 185 <0001 212 199 226 <0.001
Underlying Chronic Disease Yes 107 105 108 <0001 106 104 108 <0001 117 110 125 <0001
No 1.00 1.00 1.00
Survey year 2011 1.00 1.00 1.00
2012 102 100 105 0.101 102 100 105 0083 100 090 1.10 0933
2013 100 098 103 08472 101 098 104 0493 091 083 101 0062
2014 094 092 097 <0001 095 092 097 <0001 086 078 095 0002
2015 097 094 099 00112 098 095 100 0083 085 078 094 <0001
2016 094 092 097 <0001 095 092 097 <0001 087 079 096 0.005

CI 1.05-1.36 p = 0.007), and the odds of stress for people
who have succeed in smoking cessation is significantly
lower in the ‘living alone’ group (for both sexes: OR 0.87,

95% CI 0.82-0.92, p < 0.001; for males: OR 0.91, 95% CI
0.85-0.97, p = 0.005; for females: OR 0.75, 95% CI 0.67—
0.84, p <0.001).
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Fig. 1 Stress odds for individuals who had attempted smoking cessation by subgroup for both sexes

Family Number Living Arrangement Marital Status

Discussion

The study analyzed the association between smoking
cessation experience and stress. The prevalence of stress
in people who have failed to stop smoking was 1.11-fold
higher than in those who have even not tried to stop
smoking. Prevalence of stress in people who have suc-
cessfully stopped smoking was 0.87-fold lower than in
those who have even not tried to stop smoking. This as-
sociation was stronger in females than in males. It might
be one reason why the two genders had variable smok-
ing cessation success rates. Variables such as income,
family member number, and marital status were strati-
fied for analyses. The result represented the trend that
people who have failed to stop smoking had a higher risk
of stress in most of the strata, especially among males.
The results showed that smoking cessation reduced
stress when they have succeeded. Smoking cessation can
be harmful and elicit stress if the attempt fails.

There are many studies reporting results that are con-
sistent with this study pertaining to the results about
lower stress levels in the group that successfully quit
smoking. Previous studies support the data that there is
significant change in stress levels after and during smok-
ing cessation. Pawalina et al. analyzed stress levels dur-
ing smoking cessation treatment and found that the
percentage of people who felt stress decreased from
62.68% before the start of program to 51.41% after the
program [29]. There was a decrease in mean stress levels
in the smoking cessation group (4.4 points, 95% CI 4.1—
4.8) compared to the current-smoker group (5.2 points,
95% CI 4.9-5.6) in a study by Hajek et al. [30]. However,
it was hard to find data about stress levels in the
smoking-relapsed group in published reports.

Assessment of stress levels is important for those who
have a smoking cessation plan. Incorporating a stress-
coping skills program increase the success rates of
smoking cessation (smoking cessation rate: 44% in the
stress-coping skills program group; 27.5% in the control
group) [31]. The stress is thought to be associated with
nicotine dependency [23, 24], and nicotine dependency
is related to higher rates of relapse and lower rates of
smoking cessation [32]. Additionally, perceived stress de-
termines smoking behavior [24]. For these reasons, in-
creased stress levels for smoking cessation failure in our
study have to be accounted for.

There are many factors that influence the perceived
stress of smokers. Our results show that smoking cessa-
tion failure could impact the perceived stress of smokers.
Skov-Ettrup et al. reported that people who had previ-
ously attempted to quit smoking got more stressed when
they had stopped smoking [33]. People who have re-
lapsed from attempted smoking cessation might there-
fore need more effort to quit smoking.

These stresses can impinge upon smoking addiction
[34]. There are five stages of change during smoking ces-
sation: pre-contemplation, contemplation, preparation,
action, and maintenance [35]. Stress can impact the ac-
tion and maintenance stages and result in relapse to
cigarette smoking. This relationship between stress and
smoking may be a result of the impact of stress on
hypothalamic-pituitary-adrenal axis function and the
autonomic nervous system [34].

Besides stress, many mental health problems are related
to smoking [6]. Adults with serious psychological distress
are likely to be smokers and to smoke heavily [36].
Smokers with any mental illness have lower self-reported
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quit rates and higher current- and lifetime- smoking rates
compared to those without any mental illness [37]. How-
ever, depression is not associated with smoking cessation
failure [38]. These mental health problems are usually rec-
tified upon smoking cessation. Taylor et al. conducted a
systematic review and reported the association between
smoking cessation and mental health [5]. There were 4
studies about anxiety, 10 studies about depression, 5 stud-
ies about mixed anxiety and depression, 8 studies about
the psychological quality of life, and 3 studies about stress
after smoking cessation [5]. Regarding studied mental
health elements, quitting smoking led to lowering the risk
of mental health issues significantly [5]. Future studies will
include these additional mental health parameters as vari-
ables for smoking cessation studies because no data on
their association is currently available.

There are some limitations in this study. First, the
study was based on the cross-sectional data that there
was no causal relationship between smoking cessation
and stress level and data that were collected at one point
in time. Second, the period after the smoking cessation
experience was not included in the analysis. Further-
more, data on the duration of smoking cessation at-
tempts was lacking. Importantly, there were no
standards measurement such as duration regarding
smoking cessation. Therefore, the categorization of
smoking cessation was placed into three categories for
those attempting smoking cessation, and those com-
pletely succeeding in smoking cessation. Additionally, all
data are computed based on self-reported variables
and unconscious biases could be introduced. Thirdly,
smoking cessation methods were not included in our
analysis. Different cessation methods could lead to
variable outcomes. Indeed, higher levels of behavioral
counseling sessions resulted in higher rates of smok-
ing cessation, but nicotine replacement therapy did
not [39]. Individualized treatment also resulted in
successful cessation [17].

Conclusion

The study compares people who have succeeded in
smoking cessation, have failed in smoking cessation, and
have never attempted smoking cessation. The results
show that people who have failed in quitting smoking
experience more stress. Our study focuses on not only
smoking cessation experience, but also the outcome of
smoking cessation. Several reports have demonstrated
that stress in smokers is associated with lower rates of
smoking cessation and increased rates of cardiovascular
and other diseases. Health policy and smoking cessation
treatments should therefore be customized based on an
individual’s past attempts to quit smoking to improve
the success of cessation and associated health outcomes
for former smokers.
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