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Objectives: The aim of this study was to determine whether there were differences in mental health
specific to regions in Korea, and the factors that affected mental health status.
Methods: Data from the 2016 Community Health Survey in Korea were used; 224,421 health survey
participants provided responses on mental health issues, demographics, and health behavior, and were
included in the study.
Results: A statistically significant difference was observed in the incidence of mental health status
between different regions of Korea. Independent variables that affected mental health were sex, age,
marital status, household income, economic activity, whether living with dementia patients, selfreported health status, smoking, alcohol drinking, sleep time, and chronic diseases. Risk factors
associated with symptoms of depression were gender (female), bereavement or being divorced, low
household income, family member with dementia, poor self-reported health status, currently smoking,
level of physical activity, insufficient hours of sleep and suffering from chronic diseases.
Conclusion: This study suggests that a standardized healthcare policy is needed to reduce regional
variation in mental health. In the future, similar studies that include medical expenses for mental
healthcare and relevant variables according to regions of Korea should be conducted.
©2018 Korea Centers for Disease Control and Prevention. This is an open access article under the CC BYNC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

compounds any chronic diseases. Moreover, it exerts a negative
influence on family relationships and the patients social life,

Mental illness is known to be the cause of major health
problems worldwide [1]. Recently, Korea has experienced rapid

decreasing their quality of life. Depression is a serious disease
that can lead to suicide in 10% to 15% of patients [3,4].

economic development and urbanization, and in the process, it

Mental health conditions depend on many factors, not only

is faced with dysfunctional problems such as increased mental

do they include socioeconomic factors, region, and health

illness and high risk of suicide [2]. National policies have been

behaviors, but also ecological environmental factors [5-7].

established to raise awareness of strategies for managing

Recently, several studies have reported the prevalence of

chronic disease. However, mental disorders are not only seen

depressive symptoms in the Korean population. In 1998, Cho

as an individual problem, but also a social issue, which needs

et al used the Center for Epidemiologic Studies Depression

to be recognized and taken seriously.

Scale (a self-reporting instrument), to report the nationwide

The most common mental disorder is depression, a disease

prevalence of depression in Korea [8]. Since 2001, Korea has

that affects an individual’s social and physical well-being which

been conducting epidemiological studies of mental illness
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every 5 years, and the prevalence of major depressive disorders
has been reported to be increasing steadily (2001, 4.0%;
2006, 5.6%; 2011, 6.7%) [8-10]. According to previous studies,
many health-related indicators including prevalence rate of
mental disorders, showed differences between regions in their
countries [11,12]. Hipp et al [12] reported that the prevalence
of diabetes showed county-level differences in the USA. Kovess
et al [11] reported that prevalence of depression in residents
of rural Canada was lower than in urban residents, even after
controlling for variables such as gender, age, marital status,
education, occupation, etc.
However, most previous studies related to mental disorder
were conducted within a specific age group and region.
To date there are only a few studies related to stress or
subjective mental health outcomes according to regions, in
a representative community sample. The health level of the
population group has importance epidemiologically, and it
is possible to be more effective at managing the cause of the

Figure 1. Selection process of the study population from the
participants of the Community Health Survey, Korea.

differences in the distribution of health status when accessed
at the community level.
This study aimed to analyze the regional differences of
mental health status and associated factors in Korea using

ever felt sadness or despair for more than 2 consecutive

Community Health Survey (CHS) data. The results from

weeks, in the last year?” When participants answered “yes”,

this study may provide significant data that could aid the

they were grouped into the “having experienced depression”

development of regional and national mental health policy

group. The independent variables were demographic and

design.

personal characteristics such as gender, age, religion, marital
status, education, household income, economic activity, and
whether a family member has dementia. Age groups were

Materials and Methods

categorized into 19-29, 30-39, 40-49, 50-59, 60-69, and ≥
70 years. Household income was determined as monthly

The data used in this study was taken from the 2016 CHS,

household income, and categorized into < 2.0 million, 2.0-4.0

performed by the Korea Center for Disease Control and

million, and ≥ 4.0 million Korean won groups. Marital status

Prevention. The CHS is an annual, national health survey

was categorized into, “with a spouse,” “bereaved or divorced,”

(conducted since 2008), to provide national-level health

and “single (i.e. alone).” Region of residence as a variable was

indicators of adults aged 19 years or older [13]. The purpose

divided into urban or rural. Lifestyle and health status related

of the CHS is to assess health status, and related behavior

variables included a self-reported status of health, smoking,

determinants in the Korean population, to produce community-

alcohol consumption, physical activity, hours of sleep, and

based comparable health statistics [14].

medically diagnosed chronic disease. Chronic diseases

A total of 228,452 participants took part in the 2016 CHS.

included hypertension, diabetes mellitus, dyslipidemia, stroke,

Of those, 4,031 participants were excluded from this study

coronary heart disease, arthritis, and osteoporosis which were

because relevant information was not provided such as mental

diagnosed by a medical doctor. The self-reported health status

health status. Therefore, 224,421 participants aged 19 years or

was classified as good, moderate, or poor. Smoking status was

older were included in the study population (Figure 1).

classified as non-smoker, currently smoking, or former smoker.

For the assessment of mental health status, this study

Hours of sleep was classified into less than 6 hours a day, 6-7

selected a “subjective stress perception” variable and a

hours, ≥ 8 hours. Physical activity was categorized as 0 day, 1-2

“depressive symptom experience” variable. Subjective stress

days, or ≥ 3 days per week. Physical activity was defined as ≥ 10

perception was determined using the question, “How much

minutes of vigorous physical activity which involved breathing

stress do you usually feel during daily life?” When participants

very fast or faster than usual.

answered “a lot” they were grouped into “yes” for the

This study protocol was reviewed and approved by the

subjective stress perception group. Experience of depressive

Institutional Review Board of Youngsan University (YSUIRB-

symptoms was determined using the question, “Have you

201804-HR-037-02).
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Data were analyzed using the IBM SPSS program version

Daejeon province (30.5%), followed by Seoul (28.3%), Gyeonggi

24.0 (IBM Co., Armonk, NY, USA). Frequencies and percentages

(28.3%), Incheon (27.7%), and Gwangju (27.5%). The number of

as descriptive statistics were used to examine the regional

participants experiencing depressive symptoms was highest

distribution of the mental health status. To observe the

in Incheon province (7.9%), followed by Chungnam (7.8%),

differences in mental health status according to general

Daejeon (7.5%), Seoul (7.0%) and Gyeonggi (6.6%). A statistically

characteristics, lifestyle, and health status characteristics, Chi-

significant difference was observed in mental health status

square analysis was conducted. Logistic regression analysis

according to region [p < 0.05 (Table 1)].

was also carried out to examine the factors that affect mental

Table 2 shows mental health status based on demographics

health status. The model’s goodness of fit was evaluated

and personal characteristics. The level of subjective stress

using the Hosmer-Lemeshow test. Statistical significance was

perception was significantly higher in females, aged 30 to

reached when p < 0.05.

39 years, with high educational attainment (college level or
higher). Moreover, individuals who were single, also had a
high level of subjective stress. People who lived in an urban
region and those with dementia in the family, and with higher

Results

household income (≥ 4.0 million Korean won), also experienced
Table 1 shows the distribution of mental health status across

a high level of subjective stress. The number of participants

17 regions in Korea. The number of participants in the study

experiencing depressive symptoms was significantly high in

population with subjective stress perception was the highest in

females, ≥ 70 years, with low educational attainment (less than

Table 1. Regional distribution of mental health status in Korea (n = 224,421).
Subjective stress perception, n (%)

Depressive symptom experience, n (%)

Province
Yes

No

Yes

No

Seoul

6,358 (28.3)

16,103 (71.7)

1,581 (7.0)

20,880 (93.0)

Busan

3,585 (24.9)

10,841 (75.1)

922 (6.4)

13,504 (93.6)

Daegu

1,726 (24.1)

5,437 (75.9)

394 (5.5)

6,769 (94.5)

Incheon

2,436 (27.7)

6,355 (72.3)

696 (7.9)

8,095 (92.1)

Gwangju

1,249 (27.5)

3,299 (72.5)

225 (4.9)

4,323 (95.1)

Daejeon

1,360 (30.5)

3,094 (69.5)

335 (7.5)

4,119 (92.5)

Ulsan

1,060 (23.5)

3,453 (76.5)

178 (3.9)

4,335 (96.1)

Gyeonggi

11,332 (28.3)

28,715 (71.7)

2,661 (6.6)

37,386 (93.4)

Gangwon

3,651 (23.4)

11,977 (76.6)

818 (5.2)

14,810 (94.8)

Chungbuk

3,157 (25.7)

9,118 (74.3)

769 (6.3)

11,506 (93.7)

Chungnam

3,410 (25.4)

9,993 (74.6)

1,040 (7.8)

12,363 (92.2)

Jeonbuk

2,687 (22.0)

9,526 (78.0)

798 (6.5)

11,415 (93.5)

Jeonnam

4,344 (22.4)

15,023 (77.6)

904 (4.7)

18,463 (95.3)

Gyeongbuk

4,599 (21.3)

17,024 (78.7)

1,163 (5.4)

20,460 (94.6)

Gyeongnam

4,149 (23.2)

13,753 (76.8)

898 (5.0)

17,004 (95.0)

Jeju

1,255 (26.8)

3,434 (73.2)

237 (5.1)

4,452 (94.9)

226 (24.6)

692 (75.4)

51 (5.6)

867 (94.4)

Sejong

p < 0.001

p
Total

56,584 (25.2)

p < 0.001
167,837 (74.8)

13,670 (6.1)

210,751 (93.9)
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Table 2. Differences of mental health status according to demographics and personal characteristics.

Variable

Subjective stress perception
Yes, n (%)

Gender

p*

Depressive symptom experience
Yes, n (%)

< 0.001

< 0.001

Male

24,576 (24.3)

4,246 (4.2)

Female

32,008 (26.0)

9,424 (7.7)

Age (y)

< 0.001

< 0.001

19-29

7,520 (30.2)

1,485 (6.0)

30-39

10,432 (33.7)

1,807 (5.8)

40-49

11,508 (28.5)

2,044 (5.1)

50-59

10,533 (23.4)

2,756 (6.1)

60-69

7,410 (19.4)

2,349 (6.2)

≥70

9,181 (20.4)

3,229 (7.2)

Region

< 0.001

< 0.001

Urban

33,903 (26.9)

7,987 (6.3)

Rural

22,681 (23.1)

5,683 (5.8)

Marital status

< 0.001

< 0.001

With spouse

37,137 (24.4)

7,715 (5.1)

Bereaved/ divorced

8,899 (23.8)

3,759 (10.1)

Single

10,548 (30.0)

2,196 (6.2)

Education

< 0.001

< 0.001

Elementary school level
or lower

12,578 (23.0)

4,334 (7.9)

Middle school

5,204 (20.9)

1,673 (6.7)

High school

16,096 (25.3)

3,714 (5.8)

College level or higher

22,706 (28.0)

3,949 (4.9)

Household income (￦/mo)

< 0.001

< 0.001

< 2,000,000

20,045 (24.2)

6,931 (8.4)

2,000,000 ~ 4,000,000

19,638 (25.5)

3,888 (5.0)

≥ 4,000,000

16,901 (26.2)

2,851 (4.4)

Economic activity

< 0.001

< 0.001

Yes

38,112 (26.7)

6,775 (4.7)

No

18,472 (22.6)

6,895 (8.5)

Family member with dementia

< 0.001

< 0.001

Yes

895 (35.5)

315 (12.5)

No

55,689 (25.1)

13,355 (6.0)

Total

56,584 (25.2)

13,670 (6.1)

*p was calculated by Chi-square test.

p*
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elementary education). The data revealed that experience of

low risk of subjective stress perception. Economic activity (OR,

depressive symptoms was higher in participants who were

1.45), a family member with dementia (OR, 1.70), poor self-

either bereaved or divorced (10.1%), compared with those who

reported health stress (OR, 4.31), currently smoking (OR, 1.73)

lived with their spouses (5.1%) or those who were single (6.2%).

and alcohol consumption (OR, 1.08), were associated with a

People who lived in urban regions and those with dementia

high risk of subjective stress perception. Furthermore, those

in the family, and those with the lowest household income

with dyslipidemia (OR, 1.13), coronary heart disease (OR, 1.11),

(< 2.0 million Korean won), also experienced a high rate of

arthritis (OR, 1.15), and osteoporosis (OR, 1.07) had a high risk

depressive symptoms (Table 2).

of subjective stress. In urban areas, independent variables such

Table 3 shows the difference in mental health status based

as gender, age, marital status, household income, economic

on lifestyle and health status. The levels of subjective stress

activity, family member with dementia, self-reported health

according to self-reported health status, smoking, alcohol

status, smoking, alcohol consumption, physical activity, hours

consumption, physical activity, hours of sleep, and chronic

of sleep, and chronic disease (hypertension, dyslipidemia,

disease (diabetes excluded) were significantly different

stroke, coronary heart disease, arthritis, osteoporosis), affected

(p < 0.05). The level of subjective stress was the highest in

symptoms of depression (p < 0.05). Male (OR, 0.46), old age

participants who reported a poor health status (35.5%). The

(aged ≥ 70; OR, 0.36), high household income (OR, 0.62),

level of subjective stress in those who currently smoked

economic activity (OR, 0.78) and sufficient number of hours

was 32.5%, which was significantly higher than former

sleep (hours ≥ 8; OR, 0.67) were associated with a low risk of

smokers (20.9%). The level of subjective stress was highest

symptoms of depression. Bereaved or divorced (OR, 1.47), a

when the hours of sleep were ≤ 6 hours (35.6%). Compared

family member with dementia (OR, 1.88), poor self-reported

to non-drinkers, the level of subjective stress was highest

health stress (OR, 4.43), currently smoking (OR, 1.76), alcohol

in those that drink alcohol. The level of subjective stress

consumption (OR, 1.07) and physical activity (days ≥ 3; OR, 1.33)

was highest in participants who had dyslipidemia, stroke,

were associated with a high risk of symptoms of depression.

coronary heart disease, arthritis and osteoporosis, compared

Furthermore, participants with dyslipidemia (OR, 1.20), stroke

with participants who had no history of chronic disease.

(OR, 1.48), coronary heart disease (OR, 1.25), arthritis (OR, 1.24),

The levels of those experiencing symptoms of depression

and osteoporosis (OR, 1.10) had a high risk of symptoms of

according to self-reported health status, smoking, alcohol

depression (Table 4).

consumption, physical activity, hours of sleep, chronic disease

In rural areas, independent variables, such as gender, age,

were significantly different (p < 0.05). The level of those

marital status, economic activity, a family member with

experiencing symptoms of depression was the highest in those

dementia, self-reported health status, smoking, alcohol

who responded that their health status was poor (12.5%).

consumption, hours of sleep, and chronic disease (dyslipidemia,

The level of those experiencing symptoms of depression was

stroke, coronary heart disease, arthritis, osteoporosis), affected

highest when they had ≤ 6 hours sleep (10.1%). Compared

perception of subjective stress (p < 0.05). Being male (OR, 0.68),

to those that drink alcohol, the level of those experiencing

elderly (aged ≥70; OR, 0.23), single (OR, 0.84), and having a

symptoms of depression was highest in the group that did not

sufficient number of hours sleep (hours ≥ 8; OR, 0.45) were

consume alcohol. The level of those experiencing symptoms of

associated with a low risk of subjective stress perception.

depression was highest in participants who had hypertension,

Economic activity (OR, 1.14), a family member with dementia

diabetes mellitus, dyslipidemia, stroke, coronary heart disease,

(OR, 1.91), poor self-reported health stress (OR, 3.56), currently

arthritis and osteoporosis, compared with those who did not

smoking (OR, 1.80) and consumption of alcohol (OR, 1.05)

have a chronic disease (Table 3).

were associated with a high risk of perceived subjective stress.

Tables and 5 shows the results of logistic regression analysis

Furthermore, participants with dyslipidemia (OR, 1.12), stroke

that was performed to examine the variables related to mental

(OR, 1.31), coronary heart disease (OR, 1.14), arthritis (OR,

health status according to urban or rural living. In urban

1.19), and osteoporosis (OR, 1.15) had a high risk of perceived

areas, independent variables such as gender, age, marital

subjective stress. In rural areas, independent variables, such

status, household income, economic activity, a family member

as gender, age, marital status, household income, economic

with dementia, self-reported health status, smoking, alcohol

activity, a family member with dementia, self-reported health

consumption, hours of sleep, and chronic disease (dyslipidemia,

status, smoking, physical activity, sleep hours, and presence of

coronary heart disease, arthritis, osteoporosis), affected

chronic disease (hypertension, dyslipidemia, stroke, coronary

subjective stress perception (p < 0.05). Participants that were

heart disease, arthritis, osteoporosis), affected depressive

male (OR, 0.75), elderly (aged ≥ 70; OR, 0.25), single (OR,

symptom (p < 0.05). Being a male (OR, 0.52), in old age

0.90), with a high household income (OR, 0.83), and sufficient

(aged ≥ 70; OR, 0.31), with a high household income (OR, 0.69),

hours of sleep (hours ≥ 8; OR, 0.48) were associated with a

being economically active (OR, 0.63) and having a sufficient

180

Osong Public Health Res Perspect 2018;9(4):175−184

Table 3. Differences in mental health status according to lifestyle and health characteristics.
Variable

Subjective stress perception
Yes, n (%)

Self-reported health status

p*

Depressive symptom experience
Yes, n (%)

< 0.001

< 0.001

Good

15,628 (19.0)

2,539 (3.1)

Moderate

24,253 (25.5)

5,236 (5.5)

Poor

16,703 (35.5)

5,895 (12.5)

Smoking status

< 0.001

< 0.001

Currently smoking

13,476 (32.5)

2,597 (6.3)

Former smoker

8,709 (20.9)

1,929 (4.6)

Non-smoker

34,399 (24.3)

Alcohol consumption

9,144 (6.5)
< 0.001

< 0.001

Yes

39,989 (26.2)

8,410 (5.5)

No

16,595 (23.1)

5,260 (7.3)

Physical activity (d/wk)
0

< 0.001

0.022

42,648 (24.8)

10,590 (6.2)

1-2

5,736 (27.1)

1,202 (5.7)

≥3

8,200 (26.4)

Sleep h (h/d)

1,878 (6.0)
< 0.001

< 0.001

<6

14,492 (35.6)

4,103 (10.1)

6-7

32,063 (23.7)

6,803 (5.0)

≥8

10,029 (20.6)

2,764 (5.7)

Hypertension

< 0.001

< 0.001

Yes

13,642 (23.3)

4,148 (7.1)

No

42,942 (25.9)

9,522 (5.7)

Diabetes mellitus

0.310

< 0.001

Yes

5,964 (25.5)

2,007 (8.6)

No

50,620 (25.2)

11,663 (5.8)

Dyslipidemia

< 0.001

Yes

9,351 (26.7)

No

47,233 (24.9)

Stroke

< 0.001
2,938 (8.4)
10,732 (5.7)

< 0.001

Yes

1,426 (28.7)

No

55,158 (25.1)

Coronary heart disease

< 0.001
648 (13.0)
13,022 (5.9)

< 0.001

Yes

2,023 (27.6)

No

54,561 (25.1)

Arthritis

< 0.001
787 (10.7)
12,883 (5.9)

< 0.001

Yes

8,326 (27.5)

No

48,258 (24.9)

Osteoporosis

< 0.001
3,116 (10.3)
10,554 (5.4)

< 0.001

< 0.001

Yes

5,278 (26.9)

2,042 (10.4)

No

51,306 (25.0)

11,628 (5.7)

Total

56,584 (25.2)

13,670 (6.1)

*p was calculated by Chi-square test.

p*
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Table 4. Factors related to mental health status in urban area.
Subjective stress perception

Variable
Gender

OR (95% CI)
Female
Male

Age (y)

Marital
status

Education

Household
Income
(￦/mo)

0.753 (0.724-0.783)

< 0.001

0.464 (0.431-0.499)

< 0.001

1
0.932 (0.884-0.982)

0.008

0.979 (0.887-1.080)

0.667

40-49

0.646 (0.610-0.684)

< 0.001

0.771 (0.692-0.860)

< 0.001

50-59

0.433 (0.406-0.461)

< 0.001

0.731 (0.651-0.822)

< 0.001

60-69

0.288 (0.267-0.310)

< 0.001

0.479 (0.419-0.548)

< 0.001

≥ 70

0.245 (0.225-0.267)

< 0.001

0.358 (0.309-0.414)

< 0.001

With spouse

1

1

1

Bereaved/ divorced

0.944 (0.903-0.987)

0.011

1.473 (1.379-1.573)

< 0.001

Single

0.898 (0.858-0.941)

< 0.001

1.196 (1.096-1.304)

< 0.001

≤ Elementary school

1

1
1.120 (1.021-1.229)

0.016

0.645

1.055 (0.966-1.152)

0.234

0.087

0.995 (0.901-1.098)

0.914

Middle school

0.899 (0.845-0.957)

0.001

High school

0.987 (0.932-1.044)

College level or higher

1.054 (0.992-1.120)

< 2,000,000

1

1

2,000,000 ~ 4,000,000

0.825 (0.794-0.857)

< 0.001

0.673 (0.632-0.716)

< 0.001

≥ 4,000,000

0.830 (0.797-0.864)

< 0.001

0.621 (0.579-0.665)

< 0.001

< 0.001

0.782 (0.741-0.826)

1
1.452 (1.406-1.499)

Family member with
dementia

No

1

Yes

1.704 (1.509-1.925)

Self-reported
health status

Good

Sleep h
(h/d)

p*

1

30-39

Yes

Physical activity
(d/wk)

OR (95% CI)

19-29

No

Alcohol
consumption

p*

1

Economic
activity

Smoking

Depressive symptom experience

1
< 0.001

1
< 0.001

1

1.882 (1.581-2.239)

< 0.001

1

Moderate

1.715 (1.664-1.767)

< 0.001

1.803 (1.695-1.918)

< 0.001

Poor

4.314 (4.123-4.514)

<0.001

4.427 (4.110-4.768)

< 0.001

Non-smoker

1

1

Currently smoking

1.727 (1.654-1.802)

< 0.001

1.758 (1.625-1.902)

< 0.001

Former smoker

1.195 (1.141-1.252)

< 0.001

1.387 (1.272-1.512)

< 0.001

No

1

Yes

1.075 (1.039-1.113)

0

1
< 0.001

1.072 (1.012-1.136)

1

0.018

1

1-2

1.060 (1.016-1.106)

0.007

1.206 (1.112-1.307)

< 0.001

≥3

1.027 (0.989-1.067)

0.169

1.328 (1.240-1.423)

< 0.001

<6

1

6-7

0.570 (0.551-0.590)

< 0.001

0.641 (0.606-0.678)

1
< 0.001

≥8

0.480 (0.460-0.501)

< 0.001

0.674 (0.628-0.724)

< 0.001

Hypertension

0.985 (0.947-1.025)

0.460

0.872 (0.816-0.931)

< 0.001

Diabetes mellitus

1.013 (0.962-1.066)

0.627

1.078 (0.997-1.166)

0.061

Dyslipidemia

1.125 (1.080-1.171)

< 0.001

1.202 (1.126-1.283)

< 0.001

Stroke

1.104 (0.993-1.227)

0.068

1.476 (1.284-1.697)

< 0.001

Coronary heart disease

1.107 (1.017-1.206)

0.019

1.248 (1.106-1.409)

< 0.001

Arthritis

1.148 (1.090-1.208)

< 0.001

1.241 (1.152-1.337)

< 0.001

Osteoporosis

1.068 (1.003-1.137)

0.039

1.099 (1.007-1.200)

0.035

Likelihood ratio test: p < 0.05
Hosmer & Lemeshow test: p = 0.077
*p was calculated via logistic regression analysis.
CI = confidence interval; OR = odds ratio.

Likelihood ratio test: p < 0.05
Hosmer & Lemeshow test: p = 0.407
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Table 5. Factors related to mental health status in rural areas.
Subjective stress perception

Variable
Gender
Age (y)

Marital
status

Education

Household
Income
(￦/mo)

OR (95% CI)
Female

1

p*

1

0.684 (0.649-0.721)
1

30-39

0.925 (0.850-1.006)

0.070

40-49

0.643 (0.589-0.702)

< 0.001

0.776 (0.653-0.921)

0.004

50-59

0.433 (0.394-0.475)

< 0.001

0.689 (0.577-0.824)

< 0.001

60-69

0.277 (0.250-0.307)

< 0.001

0.444 (0.366-0.538)

< 0.001

≥ 70

0.234 (0.210-0.260)

< 0.001

0.311 (0.254-0.379)

< 0.001

With spouse

< 0.001

0.519 (0.471-0.572)

< 0.001

1

1

1.089 (0.923-1.284)

0.313

1

Bereaved / divorced

0.897 (0.859-0.938)

< 0.001

1.338 (1.249-1.434)

< 0.001

Single

0.840 (0.785-0.899)

< 0.001

1.144 (1.007-1.299)

0.039

≤ Elementary school

1

1

Middle school

0.900 (0.851-0.953)

< 0.001

1.037 (0.943-1.141)

0.455

High school

0.940 (0.889-0.994)

0.029

1.045 (0.947-1.152)

0.383

College level or higher

0.958 (0.898-1.023)

0.199

0.916 (0.811-1.034)

0.157

< 2,000,000

1

1

2,000,000 ~ 4,000,000

0.956 (0.917-0.997)

0.035

0.693 (0.643-0.748)

< 0.001

≥ 4,000,000

0.989 (0.940-1.040)

0.659

0.685 (0.622-0.755)

< 0.001

< 0.001

0.628 (0.590-0.669)

1

Yes

1.137 (1.095-1.180)

Family member
with
dementia

No

1

Yes

1.906 (1.685-2.156)

Self-reported
health status

Good

Physical
activity
(d/wk)

OR (95% CI)

19-29

No

Alcohol
consumption

Depressive symptom experience

Male

Economic
activity

Smoking

p*

1
< 0.001

1
< 0.001

2.138 (1.787-2.558)

1

< 0.001

1

Moderate

1.530 (1.470-1.593)

< 0.001

1.731 (1.590-1.883)

< 0.001

Poor

3.563 (3.392-3.743)

< 0.001

3.700 (3.375-4.057)

< 0.001

Non-smoker

1

1

Currently smoking

1.802 (1.704-1.905)

< 0.001

1.739 (1.569-1.926)

< 0.001

Former smoker

1.183 (1.116-1.253)

< 0.001

1.395 (1.257-1.550)

< 0.001

No

1

Yes

1.047 (1.011-1.086)

0

1
0.011

0.998 (0.938-1.062)

1

0.948

1

1-2

1.057 (0.996-1.122)

0.065

1.374 (1.235-1.529)

< 0.001

≥3

1.177 (1.124-1.231)

< 0.001

1.330 (1.223-1.446)

< 0.001

<6

1

6-7

0.518 (0.498-0.538)

< 0.001

0.564 (0.529-0.602)

< 0.001

≥8

0.452 (0.432-0.474)

< 0.001

0.576 (0.533-0.623)

< 0.001

Hypertension

0.965 (0.928-1.003)

0.073

0.887 (0.831-0.948)

< 0.001

Diabetes mellitus

0.997 (0.950-1.047)

0.913

1.075 (0.993-1.163)

0.073

Dyslipidemia

1.122 (1.074-1.172)

< 0.001

1.201 (1.117-1.290)

< 0.001

Stroke

1.313 (1.204-1.432)

< 0.001

1.694 (1.502-1.910)

< 0.001

Coronary heart disease

1.138 (1.055-1.227)

0.001

1.363 (1.220-1.524)

< 0.001

Arthritis

1.188 (1.137-1.242)

< 0.001

1.237 (1.153-1.328)

< 0.001

Osteoporosis

1.153 (1.095-1.214)

< 0.001

1.126 (1.039-1.219)

0.004

Sleep
(h/d)

1

Likelihood ratio test: p < 0.05
Hosmer & Lemeshow test: p = 0.253
*p was calculated via logistic regression analysis.
CI = confidence interval; OR = odds ratio.

Likelihood ratio test: p < 0.05
Hosmer & Lemeshow test: p = 0.486
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number of hours sleep (hours ≥ 8; OR, 0.58) were associated

that divorce or bereavement, single, chronic illness, and

with a low risk of depressive symptoms. Bereaved or divorced

smoking were risk factors for depression [9,10]. In general,

(OR, 1.34), a family member with dementia (OR, 2.14), self-

epidemiological studies reported that chronic diseases were

reported health described as poor (OR, 3.70), currently smoking

associated with depression [18]. In addition, the prevalence

(OR, 1.74), and physical activity of 1-2 days per week (OR,

of depression was found to increase significantly in cases of a

1.37) were associated with a high risk of depressive symptom.

poor perception of subjective health status [19].

Furthermore, participants with dyslipidemia (OR, 1.20), stroke

In previous studies, adverse mental health effects were

(OR, 1.69), coronary heart disease (OR, 1.36), arthritis (OR,

observed for smoking, and people who currently smoked were

1.24), and osteoporosis (OR, 1.13) had a high risk of depressive

more likely to experience depressive symptoms [20-22]. In

symptoms (Table 5).

addition, adverse mental health effects have been associated
with less than 6 hours of sleep per day. Hashizume et al [23],
emphasized the importance of achieving sufficient hours

Discussion

of sleep, because lack of sleep can cause impaired cognitive
function, and mental disorders such as depression.

This study was designe d to determine the regional

There were several limitations in this study. Firstly, a

differences in mental health and associated factors, using the

cross-sectional design was used, thus, it was not possible to

nationwide CHS data. The level of perceived subjective stress in

establish causal relationships between mental health and other

Korean adults was 25.2% and the level of depressive symptoms

variables. Secondly, the factors affecting mental health were

was 6.1%. These findings were similar to a report in the USA

not distinguished across the 17 regions. Thirdly, this study

National Health and Nutrition Examination Survey where

lacks variables for regional characteristics and environments to

data was collected from 2005 to 2008, and reported that the

investigate the impact of regional differences on mental health.

prevalence of depressive symptoms amongst US adults was

In the future, studies that include medical expenses of mental

6.8% [15].

health diseases and relevant variables according to provinces

The results from this current study showed that individuals

should be conducted. This study suggests the establishment of

who lived in urban areas had a poorer mental health status

a healthcare policy that reduces the variation of mental health

compared with those who lived in rural areas. Also, a

by region. These results can be used to develop an effective

statistically significant difference was observed in the mental

nationwide program for mental health policies.

health status in 17 regions of Korea. This result is consistent
with a previous study that showed that the prevalence of
mental diseases was different between regions according to
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