
INTRODUCTION

Cigarette smoking is the leading cause of premature and 
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preventable death that can be reduced by smoking cessation.1,2 
However, in spite of optimal treatment, long-term abstinence 
rates after a single quit attempt rarely exceed 30%.3 Accord-
ing to the National Health Statistics by Korean Center for Dis-
ease Control and Prevention, the prevalence of smoking cig-
arettes among Korean male and female adults was 43.3% and 
7.4%, respectively, in 2012.4 In Korea, smoking rates decreased 
in all age groups of men and old women, while smoking rates 
among women aged 20–44 did not decrease during the peri-
od between 1989–2003.5 Nevertheless, the gender differences 
in smoking rate in Korea are high in comparison with other 
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countries.6 Female smokers are of particular concern because 
the issue of female smoking is complicated by female repro-
ductive status, menstrual cycle phase, and mental health.7 In 
addition, women are known to experience more difficulty in 
maintaining smoking cessation.8

Mental health problems, especially depression plays an im-
portant role in the maintenance and cessation of cigarette 
smoking in both males and females. So far, there have been 
many studies on depression as a risk factor for initiating ciga-
rette smoking, on cigarette smoking as a risk factor for de-
pression, as well as on an association between depression and 
smoking cessation.9-14 In the study conducted by Glassman et 
al.,15 60% of the participants who were enrolled in a smoking 
cessation program had past depressive episodes, and they 
showed twice as high a failure rate in smoking cessation than 
those without depression.15 Depressive mood but not other 
withdrawal symptoms reportedly increase after stopping 
smoking, thus prospectively predicting relapse.16 The degree 
of depression is also more likely to be severe among current 
smokers than non-smokers.17

The association between cigarette smoking and suicidality 
has also been investigated. Smoking is known to be an inde-
pendent risk factor for suicide, even after controlling for oth-
er possible confounding factors, including mental illness-
es.18,19 Current cigarette smoking may predict suicide attempts 
in patients with bipolar disorder,20 as well as major depressive 
disorder21 among a community representative sample. Sever-
al studies reported that smoking cessation could cause in-
creased depression and suicidality in the short-term,16,22 al-
though others argued that long-term abstinence of several 
years duration could reverse the risk.23,24

In Korea, the death rate due to suicide was 31.7 deaths per 
100,000 in 2011, which was the highest rate among the Organi-
zation for Economic Co-operation and Development (OECD) 
countries.25 Suicide is the most common cause of death for 
those under 40 years of age in Korea.10 Although Korea has a 
uniquely high prevalence of smoking cigarettes and a high sui-
cide rate, no study to date has addressed the association be-
tween cigarette smoking with mental health problems, includ-
ing suicidal ideation or attempts. For instance, it is not clear 
whether cigarette smoking causes more depressive mood and 
suicidality in females, as compared to males, or whether de-
pression- and suicide-prone females are more attracted to ciga-
rette smoking as a habit. Evaluation of gender differences in the 
mental health status of smokers using large population data 
may shed some light on the subject.

We evaluated the relationship between the smoking status 
and mental health problems including depression and sui-
cidality, and gender differences using the data obtained from 
a nationally representative sample of Korean adults. 

METHODS

Participants and data collection 
The data analyzed in the study was obtained from the Ko-

rean National Health and Nutrition Examination Survey 
(KNHANES) from 2008 to 2012. The KNHANES is a national 
surveillance system that has been assessing the health knowl-
edge and behaviors, as well as nutritional status of Koreans 
since 1998. It is an ongoing, population-based nationwide 
cross-sectional surveillance system conducted annually by the 
Korea Center for Disease Control and Prevention.25 This sur-
vey is a nationwide representative study using a stratified, 
multi-stage probability sampling design for the selection of 
household units. Trained investigators conducted surveys in 
households and the participants completed questionnaires 
that included a health interview survey, a health behavior sur-
vey, and a nutrition survey. Participants also underwent a health 
examination survey including blood and urine biochemical 
assays. This survey protocol was approved by the Institutional 
Review Board of the Korea Centers for Disease Control and 
Prevention (approval no. 2008-04EXP-01-C, 2009-01CON-
03-2C, 2010-02CON-21-C, 2011-02CON-06-C, and 2012- 
01EXP-01-2C). Informed consents were obtained from all 
participants.

Among a total of 45,811 participants (20,829 males and 
24,982 females) of the KNHANES from 2008 to 2012, 32,184 
participants (13,662 males and 18,522 females) who were older 
than 19 years and responded to smoking-related questionnaire 
were selected. Among individual components of the health in-
terview questionnaire of KNHANES, we evaluated information 
on cigarette smoking and mental health. The health interview 
and health examination were performed by trained medical 
staff and interviewers at a mobile examination center. Age, sex, 
income quartile, level of education and marital status were as-
sessed through a questionnaire. Because the KNHANES data 
were collected and analyzed anonymously, the Institutional Re-
view Board (IRB) of Chung-Ang University Hospital allowed 
the data analysis without obtaining informed consent.

Study procedures
Participants were categorized into 1 of 3 mutually exclusive 

groups depending on their smoking habit: 1) Those who re-
ported having smoked at least 100 cigarettes and used tobacco 
within the past month (“current smokers”); 2) those who re-
ported having smoked at least 100 cigarettes previously, but no 
history of tobacco use within the past month (“former smok-
ers”); or 3) those who answered “no” to the question regarding 
lifetime tobacco use (“lifetime non-smokers”).

The items regarding perceived mental well-being included 
“perceived level of quality of life” (measured by Euro quality 
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of life (EuroQol)-visual analogue scale; EQ-VAS; 0: “worst 
imaginable health state” to 100: “best imaginable health 
state”) and “perceived level of stress” (assessed by the follow-
ing question: “How much do you feel stressed?” using a four-
point Likert-type scale (1: “not at all” to 4: “very much”). Mild, 
moderate, or severe stress levels were defined as responses of 
2, 3, or 4 of the Likert-type scale, respectively. 

Items regarding depression-related experiences included in 
the analyses were “lifetime experience of having a depressive 
episode” (measured by yes-or-no question); “lifetime experi-
ence of doctor-diagnosed major depression” (measured by yes-
or-no question), “lifetime experience of receiving treatment for 
depression” (measured by yes-or-no question), “having current 
diagnosis of depression” (measured by yes-or-no question).

The items regarding mental health status within the previ-
ous year including depressive episode, suicidal behaviors, and 
psychiatric counselling within the previous year were also in-
cluded in the analyses. “Depressive episode within the previ-
ous year” was defined by the question about the experience of 

feeling sadness or hopelessness at least 2 weeks during the 
past year (measured by yes-or-no question). To assess “sui-
cidal ideation within the previous year”, participants were 
asked whether they had ever seriously wanted to commit sui-
cide during the past year (measured by yes-or-no question). 
To assess “suicide attempts within the previous year”, partici-
pants were asked whether they had ever attempted suicide 
during the previous year (measured by yes-or-no question). 
In addition, “experience of having counseling in psychiatric 
clinic within the previous year” (measured by yes-or-no ques-
tion) was included in the analyses.

Finally, we collected information on the exposure to tobac-
co smoke that was measured by urine cotinine test. Urine co-
tinine data were available in 14,077 participants (43.7%; 6,614 
males and 7,463 females).

Statistical analysis
Statistical analyses were performed using SPSS version 16.0 

(SPSS Inc., Chicago, IL, USA). Categorical variables were pre-

Table 1. Baseline characteristics of total participants

Current smoker Former smoker Non smoker
p

N=6,899 (21.4%) N=6,355 (19.7%) N=18,930 (58.5%)
Age 45.66±15.47 54.37±16.46 49.89±16.72 <0.001
Sex <0.001

Male 5,797 (84.0%) 5,312 (83.6%) 4,553 (13.5%)
Female 1,102 (16.0%) 1,043 (16.4%) 16,377 (86.5%)

Pack year 19.64±16.65 17.95±21.16 0
Urine cotinine 1324.86±971.87 72.33±270.35 30.13±163.32 <0.001

Urine cotinine in male 1379.82±988.93 64.83±254.49 19.52±117.37 <0.001
Urine cotinine in female 964.02±759.11 111.76±339.45 32.17±170.67 <0.001

Marital status <0.001
Married (live with partner) 4792 (69.6%) 5265 (83.0%) 13264 (70.2%)
Separated/divorced 397 (5.8%) 184 (2.9%) 624 (3.3%)
Widow/widower 278 (4.0%) 331 (5.2%) 2505 (13.2%)
Never married 1422 (20.6%) 564 (8.9%) 2515 (13.3%)

Household income* <0.001
Highest quartile 1265 (18.6%) 1345 (21.5%) 3836 (20.6%)
Upper middle quartile 1843 (27.1%) 1542 (24.6%) 4640 (24.9%)
Lower middle quartile 1918 (28.3%) 1699 (27.0%) 4966 (26.6%)
Lowest quartile 1763 (26.0%) 1699 (27.0%) 5198 (27.9%)

Level of education <0.001
≤Elementary school 1218 (17.7%) 1575 (24.8%) 5880 (31.2%)
≤Middle school 799 (11.6%) 796 (12.5%) 1950 (10.3%)
≤High school 2785 (40.5%) 2094 (33.0%) 5991 (31.7%)
≥College 2067 (30.1%) 1881 (29.6%) 5050 (26.8%)

*household income was measured as combined income from all sources of the respondent and her family members and was divided to 4 
quartiles according to criteria of each year
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sented as numbers and percentages and continuous variables 
were expressed as the median and standard deviation (SD). 
Comparisons of individual groups were made using the Chi-
square test and Student’s t-test. Binary logistic regression was 
used after adjustment for age, income quartile, level of edu-
cation and marital state to evaluate associations between cig-
arette smoking and mental health problems including de-
pression and suicidality. The results were expressed as odds 
ratio (OR) and 95% confidence interval (CI). p value of <0.05 
was accepted as significant. 

RESULTS

Baseline characteristics 
Of the total 32,184 participants, 42.44% (n=13,662) were male 

(Table 1). Current smokers were 21.4% of total participants and 
84.0% of current smokers were males. Former smokers were 
79.7% of total participants and 83.6% of former smokers were 
males. Urine cotinine level showed significant differences be-
tween lifetime non-smokers, former smokers, and current smok-
ers. Smoking amounts per day showed good correlation with 
urine cotinine levels, both in males (r=0.369, p<0.001) and fe-
males (r=0.315, p<0.001). There were significant differences in 
age, sex, marital status, income quartile and level of education 
according to cigarette smoking status (p<0.001).

Perceived mental well-being in relation to cigarette 
smoking status

In males, current smokers reported a lower level of perceived 

quality of life, as compared to former and lifetime non-smok-
ers (both, p<0.001) (Supplementary Figure 1 in the online-on-
ly Data Supplement). In females, lifetime non-smokers report-
ed a higher level of perceived quality of life, as compared to 
current and former smokers (both, p<0.001). Current smokers 
reported a higher level of any degree of perceived stress (mild, 
moderated, or severe), as compared to former and lifetime non-
smokers both in males and females (Supplementary Figure 2 
in the online-only Data Supplement).

Prevalence of depression-related experiences in 
relation to cigarette smoking status

In male participants, current and former smokers showed 
higher prevalence in lifetime experience of having a depres-
sive episode than lifetime non-smokers (6.7% vs. 5.4%; 
OR=1.267; 95% CI, 1.033–1.555 and 6.7% vs. 5.4%; OR=1.279; 
95% CI, 1.039–1.573, respectively) (Table 2). Male former 
smokers had more lifetime experience of doctor-diagnosed 
major depression, as compared to lifetime non-smokers (2.0% 
vs. 1.3%; OR=1.546; 95% CI, 1.024–2.332). There was no sig-
nificant difference in having current diagnosis of depression 
and lifetime experience of receiving treatment for depression 
among current-, former-, and lifetime non-smokers in males. 

Female current smokers showed higher prevalence in life-
time experience of a depressive episode (28.4% vs. 19.4%; 
OR=1.744; 95% CI, 1.512–2.011) (Table 2), lifetime experi-
ence of doctor-diagnosed major depression (8.6% vs. 5.4%; 
OR=1.945; 95% CI, 1.536–2.463), current diagnosis of de-
pression (8.4% vs. 4.5%; OR=1.838; 95% CI, 1.461–2.314), 

Table 2. Prevalence of depression-related experiences in relation to cigarette smoking

Current, 
N (%)

Former, 
N (%)

Non, 
N (%)

OR (95% CI)*
Current vs. non Current vs. former Former vs. non

Male, N 5,797 5,312 2,553
Lifetime experience of having 
  a depressive episode

390 (6.7%) 420 (7.9%) 138 (5.4%) 1.267 (1.033–1.555) 0.991 (0.849–1.156) 1.279 (1.039–1.573)

Lifetime experience of doctor-
  diagnosed major depression

88 (1.5%) 108 (2.0%) 32 (1.3%) 1.228 (0.814–1.851) 0.794 (0.587–1.075) 1.546 (1.024–2.332)

Current diagnosis of depression 93 (1.6%) 108 (2.0%) 39 (1.5%) 0.987 (0.674–1.445) 0.883 (0.656–1.189) 1.118 (0.761–1.641)
Lifetime experience of receiving 
  treatment for depression

27 (0.6%) 29 (0.7%) 8 (0.4%) 1.387 (0.624–3.081) 0.961 (0.549–1.681) 1.443 (0.644–3.234)

Female, N 1,102 1,043 16,377
Lifetime experience of having 
  a depressive episode

313 (28.4%) 269 (25.8%) 3171 (19.4%) 1.744 (1.512–2.011) 1.133 (0.832–1.378) 1.539 (1.328–1.784)

Lifetime experience of doctor-
  diagnosed major depression

95 (8.6%) 87 (8.3%) 880 (5.4%) 1.945 (1.536–2.463) 1.036 (0.759–1.413) 1.626 (1.255–2.108)

Current diagnosis of depression 93 (8.4%) 70 (6.7%) 741 (4.5%) 1.838 (1.461–2.314) 1.196 (0.860–1.664) 1.775 (1.403–2.247)
Lifetime experience of receiving 
  treatment for depression

29 (3.5%) 23 (2.9%) 216 (1.7%) 2.298 (1.532–3.446) 1.284 (0.728–2.264) 1.789 (1.140–2.807)

*adjusted by age, income quartile, level of education, and marital state
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and lifetime experience of treatment for depression (3.5% vs. 
1.7%; OR=2.298; 95% CI, 1.532–3.446), as compared to life-
time non-smokers. In addition, female former smokers also 
showed higher prevalence than lifetime non-smoker in all 
the above items about depression (Table 2).

Mental health status within the previous year in 
relation to cigarette smoking

In male participants, current smokers were more likely to 
report having depressive episode or suicidal ideation within 
the past year, as compared to former and lifetime non-smok-
ers (Table 3). However, there was no significant difference 
between former and lifetime non-smokers in mental health 
status parameters within the previous year.

Female current smokers were more likely to report a de-
pressive episode (28.9% vs. 17.1%, OR=1.912; 95% CI, 1.659–
2.230) (Table 3), suicidal ideation (35.1% vs. 18.9%, OR=2.200; 
95% CI, 1.919–2.522), suicide attempts (3.6% vs. 0.8%, 
OR=3.930; 95% CI, 2.701–5.719), and experience of counsel-
ing in psychiatric clinic within the previous year (4.4% vs. 
2.6%, OR=1.603; 95% CI, 1.175–2.188), as compared to life-
time non-smokers. Female former smokers also showed 
higher prevalence than lifetime non-smoker in the above 4 
items regarding mental health status within the previous year 
(Table 3). Depressive episode within the previous year and 

suicidal ideation within the previous year were more preva-
lent in current than in former smokers in female (28.9% vs. 
22.2%, OR=1.309; 95% CI, 1.146–1.494 and 35.1% vs. 29.4%, 
OR=1.360; 95% CI, 1.199–1.543, respectively) (Table 3).

Annual suicide attempt rate in female current smokers was 
consistently higher than lifetime non-smoker between 2008 
and 2012 (Supplementary Figure 3 in the online-only Data 
Supplement). However, male participants had no differences 
in suicide attempt rate each of the five years.

Gender differences in mental health status among 
current smokers 

Among current smokers, females showed higher preva-
lence in lifetime experience of having a depressive episode 
(28.4% vs. 6.7%, OR=4.800; 95% CI, 4.020–5.732) (Table 4), 
doctor-diagnosed major depression (8.6% vs. 1.5%, OR=5.432; 
95% CI, 3.957–7.457), current diagnosis of depression (8.4% 
vs. 1.6%, OR=4.126; 95% CI, 3.015–5.646) and lifetime expe-
rience of treatment for depression (3.5% vs. 0.6%, OR=4.715; 
95% CI, 2.682–8.289), as compared to males. Furthermore, 
with respect to mental health status within the previous year, 
females were more likely to report depressive episode (28.9% 
vs. 11.1%, OR=2.839; 95% CI, 2.411–3.342), suicidal ideation 
(35.1% vs. 12.4%, OR=3.266; 95% CI, 2.792–3.819), suicide at-
tempts (3.6% vs. 0.9%, OR=3.135; 95% CI, 2.019–4.867) and 

Table 3. Mental health status within the previous year in relation to cigarette smoking in males and females

Current, 
N (%)

Former, 
N (%)

Non, 
N (%)

OR (95% CI)*
Current vs. non Current vs. former Former vs. non

Males, N 5,797 5,312 2,553
Depressive episode within 
  the previous year

644 (11.1%) 492 (9.3%) 211 (8.3%) 1.364 (1.154–1.611) 1.309 (1.146–1.494) 1.042 (0.874–1.242) 

Suicidal ideation within 
  the previous year

720 (12.4%) 578 (10.9%) 213 (8.4%) 1.564 (1.325–1.845) 1.360 (1.199–1.543) 1.150 (0.967–1.367) 

Suicide attempts within 
  the previous year

52 (0.9%) 36 (0.7%) 21 (0.8%) 1.005 (0.593–1.701) 1.404 (0.893–2.209) 0.715 (0.406–1.262) 

Experience of having 
  counseling in psychiatric 
  clinic within the previous year

84 (1.4%) 75 (1.4%) 41 (1.6%) 0.925 (0.630–1.357) 0.935 (0.671–1.303) 0.989 (0.660–1.428) 

Females, N 1,102 1,043 16,377
Depressive episode within 
  the previous year

318 (28.9%) 231 (22.2%) 2794 (17.1%) 1.912 (1.659–2.203) 1.309 (1.146–1.494) 1.405 (1.203–1.642)

Suicidal ideation within 
  the previous year

386 (35.1%) 306 (29.4%) 3089 (18.9%) 2.200 (1.919–2.522) 1.360 (1.199–1.543) 1.797 (1.554–2.078)

Suicide attempts within 
  the previous year

40 (3.6%) 22 (2.1%) 127 (0.8%) 3.930 (2.701–5.719) 1.404 (0.893–2.209) 2.614 (1.643–4.157)

Experience of having 
  counseling in psychiatric 
  clinic within the previous year

49 (4.4%) 47 (4.5%) 433 (2.6%) 1.603 (1.175–2.188) 0.935 (0.671–1.303) 1.671 (1.225–2.281)

*adjusted by age, income quartile, level of education, and marital state
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psychiatric counselling within the previous year (4.4% vs. 
1.4%, OR=2.856; 95% CI, 1.957–4.167), as compared to males. 

DISCUSSION

We evaluated the relationship between smoking and men-
tal health status among Korean adults from the nationwide 
surveillance system (KNHANES) from 2008 to 2012 that rep-
resents the general Korean population. Smoking status col-
lected by personal interview surveys strongly correlated with 
reported smoking status and urine cotinine levels. Selection of 
only those who responded to questionnaire for smoking status 
resulted in female dominance (18,522 females and 13,662 
males) in the analyses. 

The cumulative rate of current smoking was 42.2% in males 
and 5.9% in females. Considering the converging trend of male 
and female smoking prevalence in economically advanced 
countries, the female smoking rate in Korea is still low.26 Cur-
rent smokers were younger, fewer were in high-income quar-
tile, and fewer were married than lifetime non-smokers. There 
have been several studies on the relationship between socioeco-
nomic status and smoking.5,27,28 Smoking gradually increases 
from higher to lower socioeconomic groups.5,27,28

Lower level of perceived quality of life is associated with 
higher odds of smoking initiation and lower odds of success-
ful smoking cessation.13 Schmitz et al.29 reported that smoking 
status as well as the severity of nicotine dependence in smok-
ers are associated with health-related quality of life, disability, 
and associated psychiatric disorders. The negative relation-
ship between smoking and quality of life was also observed 
in the study. In addition, our data suggested that current smok-
ers experience higher rates of any degree of perceived stress 
regardless of gender. Stress is one of the most important induc-

ers for cigarette smoking.30 However, according to the results 
of this study, smoking seems to aggravate instead of lessen 
the level of perceived stress.

Male current smokers showed higher prevalence in lifetime 
experience of having a depressive episode than former and 
lifetime non-smokers. Female lifetime smokers (both former 
smokers and current smokers) showed higher prevalence in 
all parameters regarding depression-related experiences: life-
time experience of a depressive episode; lifetime experience 
of doctor-diagnosed major depression; current diagnosis of 
depression; and lifetime experience of treatment for depres-
sion than female lifetime non-smokers. 

A controversy exists on whether depression is a risk factor 
for smoking or that smoking is a risk factor for depression. Esc-
obedo et al.31 showed an association between the start of smok-
ing and depression in a 4 year prospective cohort study for ad-
olescents. While the start of smoking was 19.0% in adolescents 
with depression, the start of smoking was 12.9% in adolescents 
without depression and thus, the likelihood of smoking initia-
tion during adolescence was positively associated with depres-
sion scores. This makes us believe that depression may lead to 
a greater likelihood of starting to smoke.

In addition to higher prevalence of depressive episodes 
and suicidal ideation within the previous year among female 
current-smokers, which were also observed in male current-
smokers, the female current-smokers were more likely to re-
port suicidal ideation, suicide attempts and psychiatric coun-
selling within the previous year, as compared to female lifetime 
non-smokers. In particular, actual suicide attempts increased 
4-fold in female current smokers, as compared to non-smok-
ers and 3-fold compared to male current smokers. Wilhelm et 
al.32 reported that current smokers had a 2-fold increased risk 
of a depressive episode within the past 12 months, as com-

Table 4. Gender differences in mental health status among current smokers

Male Female
OR (95% CI)*

N=5,797 (42.4%) N=1,102 (5.9%)
Depression-related experiences

Lifetime experience of having a depressive episode 390 (6.7%) 313 (28.4%) 4.800 (4.020–5.732)
Lifetime experience of doctor-diagnosed major depression 88 (1.5%) 95 (8.6%) 5.432 (3.957–7.457)
Current diagnosis of depression 93 (1.6%) 93 (8.4%) 4.126 (3.015–5.646)
Lifetime experience of receiving treatment for depression 27 (0.6%) 29 (3.5%) 4.715 (2.682–8.289)

Mental health status within the previous year
Depressive episode within the previous year 644 (11.1%) 318 (28.9%) 2.839 (2.411–3.342)
Suicidal ideation within the previous year 720 (12.4%) 386 (35.1%) 3.266 (2.792–3.819)
Suicide attempts within the previous year 52 (0.9%) 40 (3.6%) 3.135 (2.019–4.867)
Experience of having counseling in psychiatric clinic within 
  the previous year

84 (1.4%) 49 (4.4%) 2.856 (1.957–4.167)

*adjusted by age, income quartile, level of education, and marital state
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pared to lifetime non-smokers and former-smokers. It is note-
worthy that suicide attempt was higher in current-smokers 
than in lifetime non-smokers in female in not only from a 
5-year cumulative data but also in each year of the data. 

Though the mechanism is unclear, tobacco use is one of the 
strongest predictors of future suicidal behavior.11 Malone et 
al. 33 demonstrated that the association between cigarette smok-
ing and the presence of suicidal behavior may be related to 
lower brain serotonin function in smokers with depression. 
Lifetime female smokers with major depression had more se-
vere illness, more suicidal ideation and attempts than lifetime 
non-smokers.12 In a web-based anonymous self-reported sur-
vey that evaluated 72,623 South Korean adolescents aged 12–
18 years, the amount of smoking had a positive relationship 
with suicidal ideation. In addition, smoking female adoles-
cents had a 1.99 times higher rate of suicidal ideation than 
smoking male adolescents.10 A study of the relationship between 
cigarettes and suicide in 100,000 middle-aged, female regis-
tered nurses demonstrated that smoking was associated with 
increased depression rate and related suicide attempt as dose 
dependent relationship between smoking amount and suicide 
in female.34 In this study, female former smokers showed inter-
mediate characteristics, ranking between the lifetime non-
smokers and the current smokers in all the parameters of men-
tal health status within the previous year. Otherwise, there were 
no statistical differences in these parameters between former 
and lifetime non-smokers in males. It is denoted that vulnera-
bility to psychological distress is more closely associated with 
smoking initiation in females than males. In addition, it is sug-
gested that developing adaptive coping strategies for stress in 
female youths other than smoking cigarette is important to re-
duce initiation of smoking. 

The results on gender differences in mental health status 
among current smokers were noteworthy. Among current 
smokers, females showed higher prevalence in lifetime expe-
rience of depressive episode, lifetime experience of doctor-di-
agnosed major depression, current diagnosis of depression, 
lifetime experience of treatment for depression in compari-
son with males. In addition, females were more likely to report 
depressive episode, suicidal behaviors, and psychiatric coun-
selling within the previous year, as compared to males. 

Female smoking rate in Korea is still lower, as compared to 
other economically advanced countries. Cultural differences 
in female empowerment are known to influence smoking be-
haviors, resulting in gender differences in the prevalence of 
smoking, especially in Asian countries.35-37 In Korea, smoking 
is thought to be necessary for social conformity in social and 
business settings for men, and considered as contrary to tra-
ditional female roles as wife and mother.36 Korean women 
who are lifetime smokers despite a social gender-based stig-

ma associated with female smoking seem may have higher 
perceived stress negatively impacting mental health. This is in 
compare with males who may have acceptance of their smok-
ing habits and do not feel a negative social pressure for their 
habit. We propose that it is necessary to introduce strong pre-
ventive methods against the initiation of smoking, as well as 
urgent interventional evaluation of mental health in female 
current smokers in order to increase smoking cessation rate. 
Substances used for coping, such as drinking alcoholic bever-
ages and smoking cigarettes, are positively associated with sui-
cidal ideation and attempts in both male and female adoles-
cents, as well as adults.38,39 Therefore, developing adaptive 
coping strategies in female youths other than smoking is im-
portant in order to reduce initiation of smoking. In addition, 
proper evaluation and management of mental health problems 
among female current smokers may lead to smoking cessation. 

Limitations
The present study had several limitations. Because the 

KNHANES is a cross-sectional survey, the association of many 
positive factors with smoking does not imply causality. For 
this purpose, longitudinal cohort studies may be required. 
Smoking status was evaluated by personal interview. Although 
the smoking status showed strong correlation with the urine 
cotinine level, there was overlapping of urine cotinine level 
between current and former smokers, especially in female par-
ticipants. Some female current smokers may have under-re-
ported their smoking status possibly because of being embar-
rassed at the interview. This has been documented to occur 
in various face-to-face surveys, for example ones for detect-
ing high-risk behaviors among women.11,40 Another short-
coming of our study may be that the KNHANES data set has 
not been designed with quality control for all steps of data ac-
quisition and management (including survey administration, 
data collection, laboratory analysis and data processing as 
well as internal quality assurance and control procedures).

Conclusion
The results suggested that identifying the factors related to 

mental health status among current smokers could increase 
opportunities for early intervention, which can help reduce the 
prevalence of smoking and increase the smoking cessation 
rate, especially in females. The results also indicated that devel-
oping adaptive coping strategies in young females other than 
smoking is important in order to reduce initiation of smok-
ing. Future studies are needed to examine whether improving 
coping skills and managing mental health problems can in-
crease the smoking cessation rate, especially in females.
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Supplementary Figure 1. Quality of life measured by Euro quality of life-visual analogue scale (EQ-VAS). Scores on EQ-VAS of current 
smoker were lower than that of lifetime non-smoker both in males and females. p-values were adjusted by age, income, level of education 
and marital status.
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Supplementary Figure 2. Distribution of participants’ smoking status according to degrees of perceived stress. A: Mild, moderate and se-
vere stress, combined. B: Moderate and severe stress, combined. C: Severe stress. p values were adjusted by age, income, level of edu-
cation and marital status.
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Supplementary Figure 3. Odds ratios of suicide attempts in current smoker, as compared to lifetime non-smoker, combined and each year 
results. There was no difference of suicide attempts in male. Suicide attempt rate in female current smokers was consistently higher than 
female lifetime non-smoker in respective year from 2008 to 2012. p values were adjusted by age, income, level of education and marital 
status.
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